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1<1(6
510(k) Summary

AUG 2 72010

5 10(k) Submitter! American Optisurgical Inc.
Owner 25501 Arctic Ocean

Lake Forest, CA 92630
Voice: (949) 580-1266
Fax: (949) 580-1270

Contact person David Salzberg
Director of Regulatory Affairs
American Optisurgical, Inc.
Email: regulatory~optisurgical.com

Date prepared 06/02/10

Trade name TXI Tissue Removal System

Common name Ultrasonic Surgical Aspirator

Classification Electrosurgical cutting and coagulation device and
accessories (21 CFR 878.4400, Product Code LFL)

Predicate device K02 1989, Selector Integra Ultrasonic Surgical Aspirator

Device description The TX 1 Tissue Removal System is an ultrasonic surgical
aspirator that emulsifies and removes soft tissue., The system
consists of a console, ultrasonic handpiece, tube set, and foot
pedal. The system has been designed to work with
commercially available accessories and consumables including
cautery pencils and forceps, ultrasonic handpiece tips, and
silicone sleeves.

The co nsole provides control over the four modes of operation
including irrigation, aspiration, cutting, and coagulation. It has
a large, color LCD and employs a touch-screen for selection of
required settings. The console also provides audible tones for
confirmation of selections. The console also houses the
irrigation and aspiration pumps, thereby eliminating the need
for a dedicated service cart or suction/waste source within the
operating room. Two USB ports are available for loading
software upgrades. An Ethernet port is also available for future
system expandability.
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The ultrasonic handpiece connects to the console for power,
and to the tube set for both delivering irrigation fluid directly to
the surgical site and for removing emulsified tissue. The
handpiece is constructed from both 31 6L stainless steel and
TiAI6V4 Titanium Alloy components, and can be sterilized by
steam and reused multiple times.

The tube set employs an external tubing cartridge design that
can be easily installed or removed in a single step. The tubing
is made of biomedical grade silicone. The tube set can be
sterilized by steam and reused multiple times.

Irrigation fluid is delivered under pressure to ensure adequate
cooling.of the ultrasonic tip, as well as adequate flushing of the
surgical site, by operation of an air pump residing in the
console. The regulated output of the air pump pressurizes a
cuff that is fitted around the irrigating fluid bag, thus providing
irrigation at a fixed pressure regardless of the height of the
fluid bag.

The foot pedal is used to control each of the four functions of
the system. Simple in design, it offers on/off functionality and
is rated IPX5 for protection against liquids.

NOTE: The device is essentially the same device cleared to
market under 5 10(k) K080803, with changes made to the
frequency range, irrigation system, foot pedal, software,
labeling, and console color.

Intended use The TX1 Tissue Removal System is indicated for use in
surgical procedures where fragmentation, emulsification,
and aspiration of soft tissue are desirable, including
General Surgery, Orthopedic Surgery, Laparoscopic
Surgery and Plastic and Reconstructive Surgery.

Technological The TX1I Tissue Removal System has similar
characteristics technological characteristics as the predicate device cleared

under 5 1 0(k) K02 1989. A summary is as follows:
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_______________Table II - Summary of Device Characteristics

Device Subject Device Predicate Device
Characteristics TX1 Tissue Removal System Selector® Integra Ultrasonic

_____ ____ _____ _ __ _____ ____ _____ ____ ____Surgical Aspirator

The TXlI is indicated for use in The Selector® is indicated for
surgical procedures where use in surgical procedures where

Indications for use fragmentation, emulsification, fragmentation, emulsification,
and aspiration of soft tissue are and aspiration of soft tissue are
desirable. desirable.

Display Articulating, LCD Touch Screen 7 segment, manual pushbutton

Power source 100-240V 50/60Hz 100-240V 50/60Hz /

Method of tissue Ultrasonic energy ~.Ultrasonic energy
emulsification _ _ _ _ _ _ _ _ _

Frequency 28 kHz L/ 24 kHz and 35 kHz

Tip Amplitude Max 255jam Max 24 kHz: 305lu
Max 35 kHz: 215pmn

Method ofPeitlc
aspiration (vacuum) PrsatcPUMP Venturi pump

Vacuum level 100, 300, or 500 mmHg 0 to 600 mmHg

Method of irrigation Constant Pressure Constant flow

Irrigation flow 10, 20, or 30 cc/mmn 0 to 50 cc/mmn

Material in contact i6VTiaimAlyTlV4itnuAlo
with tissueTiIVTiaimAlyTl64TtnuAlo

Eletrialsafty 60601-1 60601-1
Eletadrica saety 60601-1-2 60601-1-2

standards met60601-2-2 CSA 22.2 #601-1

Conclusion Independent, 3r party electrical safety testing, adherence to
U.S. FDA design control guidance, as well as thorough in-
house, non-clinical (bench) testing and software validation
provide reasonable assurance that the TXI Tissue Removal
System is safe and effective, and is, with respect to
intended use and technological characteristics, substantially
equivalent to the predicate device.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 New IFlanipshire Avenue
Document Control Room -W066-G609
Silver Spring, MD 20993-0002

American Optisurgical, Inc.
% Mr. David Salzberg
Director of Regulatory Affairs
25501 Arctic Ocean AUG 721
Lake Forest, California 92630

Re: K101561
Trade/Device Name: TX1 Tissue Removal System
Regulatory Class: Unclassified
Product Code: LEL, GEI
Dated: JuneO2,2010
Received: June 04, 2010

Dear Mr. Salzberg:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application
(PMA). You may, therefore, market the device, subject to the general controls provisions of the
Act. The general controls provisions of the Act include requirements for annual registration,
listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding
and adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you; however, that device labeling must be tmuthful and not misleading.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it
may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 2 1, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Regzister.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
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Page 2 - Mr. David Salzberg

CFR Part 807); labeling (21 CFR Part 80 1); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CER 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CER Part 801), please
go to http://www.fda.g~ov/AboutFDA/CentersOffices/CDRH4/CDPHOffices/ucmI 115g09.htm for
the Center for Devices and Radiological Health's (CDRH-'s) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (2I1CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CER Part 803), please go to
http://www.fda.g~ov/MedicalDevices/Safety/ReportaProbleni/default.htm for the CDRJH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address
http://www.fda.gov/MedicalDevices/ResourcesforYou/Industrv/default.htm.

Sincerely yours,

Mark N. Melkerson
Director
Division of Surgical, Orthopedic

And Restorative Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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Indications for Use Statement

51 0(k) Number (if known): ______

Device Name: TXlI Tissue Removal System

Indications for Use: The TX I Tissue Removal System is indicated for use in surgical
procedures where fragmentation, emulsification, and aspiration of
soft tissue are desirable, including General Surgery, Orthopedic
Surgery, Laparoscopic Surgery and Plastic and Reconstructive
Surgery.

Prescription Use X ADO Over-The-Counter Use ____

(Part 21 CFR 80 17Subpart D) AN/R (21 CFR 801 Subpart C)

( ivisian Sign-OHf)' Concurrence of CDRHI-, Office of Device Evaluation (ODE)
Division of Surgical, Orthopedic,
and Restorative Devices-

51O(k)Nunmber K to ls-______ IPage 4-1
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

:4%'"~'""~ Food and D[ug Administration
10903 New Hampshire Avenue
Document Control Room -WO66-G609
Silver Spring, MD 20993-0002

American Optisurgical, Inc.
% Mr. David Salzberg
Director of Regulatory Affairs
25501 Arctic Ocean AUG 2 / 2010
Lake Forest, California 92630

Re: K101561
Trade/Device Name: TX I Tissue Removal System
Regulatory Class: Unclassified
Product Code: LFL, GEI
Dated: June 02, 2010
Received: June 04, 2010

Dear Mr. Salzberg:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application
(PMA). You may, therefore, market the device, subject to the general controls provisions of the
Act. The general controls provisions of the Act include requirements for annual registration,
listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding
and adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you; however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it
may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
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Page 2 - Mr. David Salzberg

CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
go to http://www.fda.gov/AboutFDA/CentersOffices/CDRH/CDRHOffices/ucm 115809.htm for
the Center for Devices and Radiological Health's (CDRH's) Office of.Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
http://www.fda.pov/MedicalDevices/Safety/ReportaProblem/default.htm for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address
http://www.fda. ~ov/MedicalDevices/ResourcesforYou/Industry/default.htm.

Sincerely yours,

Mark N. Meker son
Director
Division of Surgical, Orthopedic

And Restorative Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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Indications for Use Statement

510(k).Number (if known): __/__/__"___

Device Name: TX1 Tissue Removal System

Indications for Use: The TXI Tissue Removal System is indicated for use in surgical
procedures where fragmentation, emulsification, and aspiration of
soft tissue are desirable, including General Surgery, Orthopedic
Surgery, Laparoscopic Surgery and Plastic and Reconstructive
Surgery.

Prescription Use X Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 801 Subpart C)

(Divisior Sign-Off)' Concurrence of CDRH, Office of Device Evaluation (ODE)
Division of Surgical, Orthopedic,
and Restorative Devices

510(k) Number </Q Page 4-1
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DEPARTMENTOFHEALTH&HUMANSERVICES Public Health Service

US. Food and Drug Administration
Center for Devices and Radiological Health
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

June 07, 2010

510k Number: K101561
AMERICAN OPTISURGICAL, INC.

25501 ARCTIC OCEAN Received: 6/4/2010

LAKE FOREST, CALIFORNIA 92630 Product: TXI TISSUE REMOVAL SYSTEM

UNITED STATES

ATTN: DAVID SALZBERG

The Food and Drug Administration (FDA), Center for Devices and Radiological Health (CDRH), has received
the Premarket Notification, (510(k)), you submitted in accordance with Section 510(k) of the Federal Food,
Drug, and Cosmetic Act(Act) for the above referenced product and for the above referenced 510(k) submitter.
Please note, if the 510(k) submitter is incorrect, please notify the 510(k) Staff immediately. We have assigned
your submission a unique 510(k) number that is cited above. Please refer prominently to this 510(k) number in
all future correspondence that relates to this submission. We will notify you when the processing of your
5 10(k) has been completed or if any additional information is required. YOU MAY NOT PLACE THIS
DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

Please remember that all correspondence concerning your submission MUST be sent to the Document Mail
Center (DMC) at the above letterhead address. Correspondence sent to any address other than the one above
will not be considered as part of your official 5 10(k) submission.

On September 27, 2007, the President signed an act reauthorizing medical device user fees for fiscal years 2008
- 2012. The legislation - the Medical Device User Fee Amendments of 2007 is part of a larger bill, the Food
and Drug Amendments Act of 2007. Please visit our website at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/Medica]DeviceUserFeeandMod
ernizationActMDUFMA/default.htm
for more information regarding fees and FDA review goals. In addition, effective January 2, 2008, any firm
that chooses to use a standard in the review of ANY new 5 10(k) needs to fill out the new standards form
(Form 3654) and submit it with their 5 10(k). The form may be found at
http://www.fda.aov/AboutFDA/ReportsManualsForms/Forms/default.htm.

We remind you that Title VIII of the Food and Drug Administration Amendments Act of 2007 (FDAAA)
amended the PHS Act by adding new section 4020) (42 U.S.C. § 2820)), which expanded the current database
known as ClinicalTrials.gov to include mandatory registration and reporting of results for applicable clinical
trials of human drugs (including biological products) and devices. Section 4020) requires that a certification
form http://www.fda.gov/AboutFDA/ReportsManualsFort-ns/Forms/delault.htm accompany 51 0(k)/HDE/PMA
submissions. The agency has issued a draft guidance titled: "Certifications To Accompany Drug, Biological
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· Product, and Device Applications/Submissions: Compliance with Section 402() of The Public Health Service Act,
Added By Title VIII of The Food and Drug Administration Amendments Act of 2007"
http://www.fda.gov/Medica]Devices/DeviceRegulatioilandGuidance/HowtoMarketYourDevice/PremarketSubmissio
-s/PremarketNotification510k/ucml34034.htm. According to the draft guidance, 5 10(k) submissions that do not
,ontain clinical data do not need the certification form.

Please note the following documents as they relate to 510(k) review: 1) Guidance forIndustry and FDA Staff
entitled, "Interactive Review for Medical Device Submissions: 51 0(k)s, Original PMAs, PMA Supplements,
Original BLAs and BLA Supplements". This guidance can be found at
http://www.fda.gov/MedicalDevices/DeviceReszulationandGuidance/GuidanceDocuments/ucm089402.htm. Please
refer to this guidance for information on a formalized interactive review process. 2) Guidance for Industry and FDA
Staff entitled, "Format for Traditional and Abbreviated 510(k)s". This guidance can be found at
http://www.fda.gov/Medica]Devices/DeviceRegulationandGuidance/GuidanceDocuments/
ucm084365.htm. Please refer to this guidance for assistance on how to format an original submission for a
Traditional or Abbreviated 510(k).

In all future premarket submissions, we encourage you to provide an electronic copy of your submission. By doing
so, you will save FDA resources and may help reviewers navigate through longer documents more easily. Under
CDRH's e-Copy Program, you may replace one paper copy of any premarket submission (e.g., 5 10(k), IDE, PMA,
HDE) with an electronic copy. For more information about the program, including the formatting requirements,
please visit our web site at
http://www' fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissio
ns/ucm134508.html. In addition, the 510(k) Program Video is now available for viewing on line at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissio
ns/PremarketNotification5l0k/ucmO7O2Ol .htm.

DIease ensure that whether you submit a 510(k) Summary as per 21 CFR 807.92, or a 510(k) Statement as per
A1 CFR 807.93, it meets the content and format regulatory requirements.

Lastly, you should be familiar with the regulatory requirements for medical devices available at Device Advice
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/default.htm. If you have questions on the status
of your submission, please contact DSMICA at (301)796-7100 or the toll-free number (800)638-2041 , or at their
internet address http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/default.htm. If you have
procedural questions, please contact the 5 10(k) Staff at (301)796-5640.

Sincerely,

5 10(k) Staff

[t
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A01 510(k) Submission Cover Letter

AMERICAN
OPTISURGICAL A ch
INCORPORATED

Administrative Information NC,
Submission date 06/02/10 %Q' Le
Type of 510(k) submission Traditional

Common name Ultrasonic Surgical Aspirator

Trade name TX I Tissue Removal System

510(k) Submitter/Owner American Optisurgical Inc.
25501 Arctic Ocean
Lake Forest, CA 92630

Contact person David Slb
Director of QA/RA, Ame gial Inc.
Email: regulatory~optisurgical.com

Confidentiality preference Do not hold the intent to market the device as
confidential commercial information

/

Recommended classification regulation 21 CFR

Class II

Panel General & Plastic Surgery

Product code LFL

Special controls No applicable mandatory performance standards or
special controls exist for this device

Manufacturing site American Optisurgical. Inc.
25501 Arctic Ocean
Lake Forest, CA 92630

Establishment Registration Number 2085033

Basis for the Submission

American Optisuirgical, Inc. is submitting this traditional 510(k) in order to introduce a medical device
into commercial distribution (marketing) for the first time. The device is a finished component. The
device is not comprised of finished device components that are assembled into a convenience kit.
Multiple devices or multiple indications are not being bundled into a single submission. An electronic

copy is included as per FDA's web instructions, and it is an exact duplicate of the paper copy.

9)

25501 ARCTIC OCEAN TOLL FREE: 800.576.1266 EMAIL: INFO@OPTISURGICAL.COM

LAKE FOREST, CALIFORNIA TEL: 949.580.1266 WWW.OPTISURGICAL.COMN

92630 FAx: 949.580.1270 Page 3-I 'jo,3;1
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A01
AMERICAN

OPIS U RBI CAL
INCORPORATED

Design and Use of the Device

Table I - Design and Use
Question YES NO

Is the device intended for prescription use (21 CFR 801 Subpart D)? X
Is the device intended for over-the-counter use (2 1 CFR 807 Subpart C)? _____ X
Does the device contain components derived forom a tissue or other biologic source? X
Is the device provided sterile? X
Is the device intended for single use? X
Is the device a reprocessed single use device? X
Does the device contain a drug? X
Does the device contain a biologic? X
Does the device use software? X
Does the submission include clinical information? X
Is the device implanted? X

25501 ARCTIC OCEAN TOLL FREE: 800.576.1266 EMAIL: INFO@OPTISURGICAL.COM

LAKE FOREST, CALIFORNIA TEL: 949.580.1266 WWW.OPTISURGICAL.COM LSO O

92630 FAx: 949.580.1270 Page 3-2 11 2
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Screening Checklist for TraditionallAbbreviat ed Premarket
Notification [510(k)] Submissions

based on
Guidance for Industry and FDA Staff

Format for Traditional and Abbreviated 51O(k)s
http://www~fdapgov/MedicalDevices/DeviceRegulationandGuidance/Guidanceoocuments

/ucm084365.htm

- " r-Il. . CIUE1 - C 7 C OF

MDUFMA Cover Sheet MdclDevice User Fee Cover Sheet

.viceUserFeeandModernizationAct/ucm1 55274.htm
CDRH Premarket Review IKDRH Premarket Review Submission Voluntary
Submission Cover Sheet FCover Sheet

http://www.fda.pov/downloads/AboutFDA/ReportsMa
nul~rsFrs/C007.d

51 0(k) Cover Letter Appendix A of 'Guidance for Industry and FDAStf
Format for Traditional and Abbreviated 51 0(k)s"
updated November 17, 2005
hftt://www.fda.pov/MedicalDevices/Device euain,
andGuidance/GuidanceDocuments/ucm08465htm .

Indications for Use Device Advice 'Content of a 51 0(k)" Section 0
Statement httD://www.fdapgov/MedicalDevices/Device euain

andGuidance/GuidanceDocuments/ucmOBOYShtm I

51 0(k) Summary or IDevice Advice " Content of a 51 0(k)" Section E
510(k) Statement httr,://www.fda.pov/Medicaloevices/DeviceRegulation I

andGuidance/HowtoMarketYourDevice/PremarketSu
- - ~~~missions/PremarketNotification5l0k/ucml42651.ht --

Truthful and Accuracy Device Advice'" Content of a 51 0(k)" Section G
Statement http://www.fda.pov/MedicaIDevices/DeviceRepulation

andGuidance/HowtoMarketYourDevice/PremarketSu
bmissions/PremarketNotificationsl Ok/ucm142707.ht

. w , ..

Class III Summary and Class III Summary and Certification Form
Certification Ihfttp://www.fda.pov/Medical~evices/DeviceRegulation

andGuidance/HowtoMarketYourDevice/PremarketSuI
bmissionslPremarketNotification5l 0k/ucml142662.ht

____________ ______________________________ _______________________

Financial Certification or FORM FDA 3454, Certification: Financial Interests
Disclosure Statement and Arrangements of Clinical Investigators

http://w~wwfda.pov/downloads/AboutFDA/ReportsMaI
nualsForms/Forms/UCM048304.pdf
FORM FDA 3455, Disclosure: Financial Interests and
Arrangements of Clinical Investigators
hftp://www.fda.pov/downloads/AboutFDAIReportsMaI
nualsForms/Forms/UCM04831 0.pdf

Fnancial Disclosure by Clinical Investigators

I/ucml26832.htm'

Rev. 5/30/07
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Declarations of Use of Standards in Substantial Equivalence
Conformity and Summary Determinations
Reports (Abbreviated http://www.fda.qov/MedicaIDevices/DeviceRequlation
510(k)s) andGuidance/GuidanceDocuments/ucmO73752.htm

FDA Standards program
http:llwww.fda.qovlMedicalDeviceslDeviceRequlation

!andGuidance/Standards/default.htm
Declaration of conformity
www.fda.pov/cdrh/devadvice/3145.html#link 9
Required Elements for Declaration of Conformity to
Recognized Standard
http://www.fda.qov/MedicaIDevices/DeviceRepulation
andGuidance/HowtoMarketYourDevice/PremarketSu
bmissions/PremarketNotification5lOklucm1 42706.ht

Executive Summary See section 10 in Chapter II of "Guidance for Industry
and FDA Staff Format for Traditional and
Abbreviated 510(k)s" updated November 17, 2005

http://www.fda.qov/MedicalDevices/DeviceRequlation'
andGuidance/GuidanceDocuments/ucm084365.htm

Device Description See section 11 in Chapter II of "Guidance for Industry
and FDA Staff Format for Traditional and
Abbreviated 510(k)s" updated November 17, 2005
http://www.fda.qov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucm084365.htm r

Substantial Equivalence Guidance on the CDRH Premarket Notification
Discussion Review Program 6/30/86 (K86-3),

http://www.fda.pov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucmO01383.htm

Proposed Labeling Device Advice ' Content of a 51 0(k)' Section H ..
http://www.fda.qov/MedicalDevices/DeviceRequlation
andGuidance/Overview/DeviceLabelinq/default.htm

Sterilization/Shelf Life Updated 510(k) Sterility Review Guidance (K90-1)
http:l/www.fda.qovlMedicalDeviceslDeviceRequlation
andGuidance/GuidanceDocuments/ucm072783.htm
For reuse of single use devices, see Guidance for
Industry and FDA Staff - Medical Device User Fee
and Modernization Act of 2002 Validation Data in
Premarket Notification Submissions (510(k)s) for
Reprocessed Single-Use Medical Devices
http://www.fda.qov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucmO7l434.htm

Biocompatibility FDA Blue Book Memo, G95-1, Use of International
Standard ISO-10993,
http://www.fda.pov/MedicalDevices/DeviceRepulation
andGuidance/GuidanceDocuments/ucm080735.htm I

Software Guidance for the Content of Premarket Submissions
for Software Contained in Medical Devices
http:l/www.fda.qov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucm089543.htm
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Electromagnetic CDRH Medical Device Electromagnetic Compatibility
Compatibility/Electrical Program
Safety http://www~fda.qov/Radiation-

EmittinqProducts/RadiationSafety/ElectromaqneticCo
mpatibilityEMC/default.htm
See also IEC 60601-1- 2 Medical Electrical
Equipment -- Part 1: General Requirements for
Safety; Electromagnetic Compatibility --

Requirements and Tests (Second Edition, 2001)

See section 18 in Chapter II of "Guidance for Industry
Bench and FDA Staff Format for Traditional and

Abbreviated 510(k)s" updated November 17, 2005
http://www.fda qov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucmi84365 htm

Performance Testing - See section 19 in Chapter II of "Guidance for Industry.
Animal and FDA Staff Format for Traditional and

Abbreviated 510(k)s" updated November 17, 2005
http://www.fda.oov/MedicalDevices/DeviceRepulation
andGuidance/GuidanceDocuments/ucm084365.htm

Performance Testing -
- See section 20 in Chapter II of "Guidance for Industry

Clinical and FDA Staff Format for Traditional and
Abbreviated 510(k)s" updated November 17, 2005
Certification/Disclosure Forms: Financial Interests
and Arrangements of Clinical Investigators
http://www.fda.qov/downloads/AboutFDA/ReportsMa
nualsForms/Forms/UCM048304.pdf
http:/lwww.fda.qov/downloads/AboutFDA/ReportsMa
nualsForms/Forms/UCM04831 0.pdf

FORM FDA 3654, Standards Data Report Form - Form 3654
Standards Data Report
for 510(k)s - 1: No standard used -
htt.'//www. fda.qov/down/ No Standards Form Required
oads/AboutFDA/Reports
ManualsFormslForrmislUC 2: Declaration of Conformity -
M061667.pdf Yes Standards Form Required

3: Standard but no declaration -
Yes Standards Form Required

Kit Certification Device Advice
http://www.fda.qov/MedicalDevices/DeviceRequlation
andGuidance/GuidanceDocuments/ucm080213,htm

Last Updated. 9/3/08 - Brandi Stuart

I-)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION I
MEDICAL DEVICE USER FEE COVER SHEET the Payment Identification number on your check.

A completed cover sheet must accompany each original application or supplement subject to fees. If payment is sent by U.S. mail or
courier, please include a copy of this completed form with payment. Payment and mailing instructions can be found at:
http://wwfda.gov/oc/mdufma/coversheet. html

1. COMPANY NAME AND ADDRESS (include name, street 2. CONTACT NAME
address, city state, country, and post office code) David Salzberg

2.1 E'MAIL ADDRESS
AMERICAN OPTISURGICAL INC regulatory~optisurgicaI.com
25501 ARCTIC OCEAN
Lake Forest CA 92630 2.2 TELEPHONE NUMBER (include Area code)
US . 800-5761266 224

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) 2.3 FACSIMILE (FAX) NUMBER (Include Area code)
..... 5600

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application
descriptions at the following web site: http:/iwww.fda.gov/oc/mdufma

Select an application type: 3.1 Select a center
[Xi Premarket notification(510(k)); except for third party [X] CDRH
[] 513(g) Request for Information [ I CBER
1] Biologics License Application (BLA) 3.2 Select one of the types below
[] Premarket Approval Application (PMA) [X] Original Application
[J Modular PMA Supplement Types:
[ Product Development Protocol (PDP) [ Efficacy (BLA)
[ Premarket Report (PMR) . ] Panel Track (PMA, PMR. PDP)
[ Annual Fee for Periodic Reporting (APR) [ Real-Time (PMA, PMR, PDP)
[130-Day Notice []180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status)
[X] YES, I meet the small business criteria and have submitted the required NO, I am not a small business

qualifying documents to FDA
4.1 If Yes, please enter your Small Business Decision Number: SBD100160

5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN ESTABLISHMENT REGISTRATION FEETHAT IS DUE TO FDA. HAS YOUR COMPANY PAID ALL ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA?
[X] YES (All of our establishments have registered and paid the fee, or this is our first device, and we will register and pay the fee within

30 days of FDA's approval/clearance of this device.)
[ I NO (If 'NO,'" FDA will not accept your submission until you have paid all fees due to FDA. This submission will not be processed: see

http://wnw.fda.gov/cdrh/mdufma for additional information)

6. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.
[ I This application is the first PMA submitted by a qualified small business, []The sole purpose of the application is to support

including any affiliates conditions of use for a pediatric population
I This biologics application is submitted under section 351 of the Public [ I The application is submitted by a state or federalHealth Service Act for a product licensed for further manufacturing use only government entity for a device that is not to be distributedeYcommercially

7 IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN APEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (If so, the application is
subject to the fee that applies for an original preonarket approval application (PMA)

[ ]YES [X] NO

8. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION
$2,004.00 ~~~~~~~~~~~~~~~~~~~~21-May-2010"2,004.00

]~m rA "01l 112/2oi1?I

"Close Window" Print Cover sheet

,'z.0

(b) (4)

(b) (4)
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PMA ~~ ~DPMARTMENHOE ELT N SupplementIPEP F1o(k) AMeeting

CDrma~tReprH SpER EcTa REVENotBIceION COmpEtio SH E Tradtioal PraemIento Maeetin
Dat Modua Submission H UPa elrack e (PMaOny)mnment toPumbPrFDA Spec isia Hcuen PubrePMA Meeting

HAmendment H] 30-day Supplement Abbreviated (Complete Fl1 Pre-PDP Meeting
LI1 Report EH 30-day Notice Hsection I. PageS5) H Day 100 Meeting
H- Report Amendment F- 135-day Supplement flAdditional Information H- Agreement Meeting
H~ Licensing Agreement H Real-time Review fl] Third Party H- Determination Meeting

F- Aenmetto PMA & H] Other (specify):

HOther
IDE Humanitarian Device Class ii Exemption Petition Evaluation of Automatic Other Submission

Exemption (HDE) Class Ill Designation

H~ Oniginal Submission Original Submission F~ Original Submission (DOigna Sumisono H 513(g)
HAmendment ~ jAmendment F~ Additional Information Oig ditinal Infomatsion HOther

H- Supplement Supplement (describe submission):
H_ Report
H- Report Amendment

Have you used or cited Standards in your submission? 91 Yes F~ No (if Yes, please complete Section I, Page 5)

Company / Institution Name Establishment Registration Number (if known)

American Optisurgical Inc. 2085033

Division Name (if applicable) Phone Number (including area code)

949 580-1 266

Street Address FAX Number (including area code)

25501 Arctic Ocean 949 580-1270

city State I Province ZIP/Postal Code Country

Lake Forest CA 92630 USA

Contact Name

David Salzberg

Contact Title Contact E-mail Address

Director of QA/RA reguiatoryfdoptisurgicalecom~

Company I Institution Name

Division Name (if applicable) Phone Number (including area code)

Street Address FAX Number (including area code)

city State i Province ZIP Code onr

Contact Name

Contact Title Contact E-mail Address

FORM FDA 3514 (3108) Page 1 of S Pages
'StC*pii~(3ui'43iI~I EF

'7-'
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[] New Device [] Change in design, component, or [] Location change:

Wl Wthdrawal spefication Manufacturer
[] Additional or Expanded Indications .H[ Software/Hardware [] Sterilizer
Fl Request for Extension El Color Additive El Packager
El Post-approval Study Protocol El Material
El Request for Applicant Hold [ Specifications

E] Request for Removal of Applicant Hold El Other (specify below) Report Submission:
El Request to Remove or Add Manufacturing Site Annual or Periodic

El Post-approval StudyEl1 Process change: FE[ Labeling change: Adverse Reaction
El Manufacturing [j Packaging [] Indications

El Sterilization El Instructions El DendceD t
El Other (specify below) El Performance Characteristics

fl Shelf Life
El[Trade Name Change in Ownership

fl Other (specify below) El Change in Correspondent
El Response to FDA correspondence. [ Change of Applicant Address

[]Other Reason (specify):

El New Device El Change in: E] Response to FDA Letter Concerning:
fl New Indication El Correspondent/Applicant fl Conditional Approval

El Addition of Institution [] Design/Device []Deemed Approved

[] Expansion / Extension of Study [] Informed Consent E] Deficient Final Report

El IRB Certification [] Manufacturer [] Deficient Progress Report

[] Termination of Study [ Manufacturing Process [] Deficient Investigator Report

El Withdrawal of Application [] Protocol - Feasibility : E] Disapproval

El Unanticipated Adverse Effect [] Protocol -Other El Request Extension of
[] Notification of Emergency Use sponsor Time to Respond to FDA

[] Compassionate Use Request Request Meeting

E] Treatment IDE [] Report submission: - Request Hearing

El Continued Access El Current Investigator
El Annual Progress Report
El Site Waiver Report

E] Final

El Other Reason (specify):

[] New Device E] Additional or Expanded Indications E] Change in Technology

E] Other Reason (specify):

FORM FDA 3514 (3108) Page 2 of 5 Pages
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Prod uct codes of devices to which substantial ejuivalence is calamed Summary of, or statement concerning,
F1 FLFL ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~safety and effectiveness information

l LFL 2 ~~~~~~~~~~~ P1510 (k) summary attached

5 6 17 18 [] 51 0(k) statement

Information on devices to which substantial equivalence is claimed (if known)

51()Nmer ~ < Trade or Proprietary or Model Name Manufacturer

I K021 989 1Selector Integra Ultrasonic Surgical Aspirator I ntegra NeuroSciences Ltd.

2 2 2

33 3

4 ~~~~~~~~~~~~~~4 4

5 ~~~~~~~~~~~~~~5 5

6 ~~~~~~~~~~~~~~66

Common or usual name or classification name

Ultrasonic Surgical Aspirator

Trade or Proprietary or Model Name for This Device Model Number

1 Tissue Removal System 1 TXI

2 2

33

4 4

55

FDA document numbers of all pnor related submissions (regardless of outcome)

1 1 2 3- 4 5 6

7 8 9 1 0 1 1 1 2

Data Included in Submission Aia rasHmnTil
Laboratory Testing Anml ras ua Til

Product Code C.F.R. Section (if applicable) Device Class

LFL 21 CFR 878.4400 ClsI Cis t

Classification Panel 1 tW
Hj Class IllI f Unclassified

General and plastic Surgery

Indications (from labeling)

The fxl Tissue Removal System is indicated for use in surgical procedures where fragmentation, emulsification, and aspiration ofsoft tissue are desirable, including
General Surgery, Orthopedic Surgery, Laparoscopic Surgery and Plastic and Reconsinictive Surgery.

FORM FDA 3814 (3108) Page 3 of 5 Pages
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Not: Sbmisin o ths ifomaton oe no afectth ned t sumi a 891orFDA Document Number (if known)

E] Original Facility Establishment Identifier (FF1) Number 91 Manufacturer Contract Sterilizer

E] Add E] Delete F-1~~~~~~~~ contract manufacturer F~ Repackager / Relabeler

Company I(Institution Name Establishment Registration NUmber

American Optisurgical Inc. 2085033

Divsion Name (if applicable) Phone Number (including area code)

949 580-1266

Street Address FAX Number (including area code)

25501 Arctic Ocean 949 580-1270

city State I Province ZIP Code Country

Lake Forest CA 92630 USA

Contact Name Contact Tille ~~~~~~~~~~~~~~~~Contact E-mail Address

David Salzhcrg Director of QA/RA regulatory opatisurgicat~com

HOriginal Facility Establishment Identifier (FEI) Number Hmanufacturer Contract Sterilizer

Add Delete ~ ~ ~ ~ ~ ~ ~ ~ ~~ HContract Manufacturer HRepackager/IRelabeler
Company I Institution Name Establishment Registration Number

Division Name (if applicable) Phone Number (including area code)

Street Address FAX Number (including area code)

city State / Province ZIP Code Country

Contact Name Contact Title ~~~~~~~~~~~~~~~~Contact E-mail Address

H7 Original Facility Establishment Identifier (FE1) Number H- Manufacturer E] Contract Sterilizer

F-1 Add E] Delete 7~~~~~~~~ contract manufacturer H- Repackager / Relabeler

Company I Insltution Name Establishment Registration Number

Division Name (if applicable) Phone Number (including area code)

Street Address FAX Number (including area code)

city State /Province ZIP Code Country

Contact Name Contact Title Contact E-rnail Address

FORM FDA 3514 (3108) AAdd ContinuatIon Pa el Page 4 of 5 Pages
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Note: Complete this section if your application or submission cites standards or includes a Declaration of Conformity to a Recognized
Standard" statement.

Standards No. Standards Standards Title Version Date
Organization

I TEC 60601 -1 IEC Medical Electrical Equipment Part l: General Requirements for Basic 2.0 (Am. 2) 03/01/1995
Safety and Essential Performance

Standards No. Standards Standards Title Version Date
Organization

Medical Electrical Equipment Part 1-2: General Requirements for 09/01/2004
[EC 60601-1-2 IEC Safety -Collateral Standard: Electromagnetic Compatibility - 2.0 (Am I )

Requirements and Tests

Standards No. Standards Standards Title Version Date
Organization

3 IEC 6060-2-2 IEC Medical Electrical Equipment Part 2-2: Particular Requirements for 4.0 07101/2006
the Safety of High Frequency Surgical Equipment

Standards No. Standards Standards Title Version Date
Organization

4

Standards No. Standards Standards Title Version Date
Organization

5

Standards No. Standards Standards Title Version Date
Organization

6

Standards No. Standards Standards Title - Version Date
Organization

7

Please include any additional standards to be cited on a separate page.

Public reporting burden for this collection of information is estimated to average 0.5 hour per response, including the time for reviewing instructions, searching
existing data sources, gathering and maintaining the data needed, and completing reviewing the collection of information. Send comments regarding this burden
estimate or any other aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services
Food and Drug Administration
Office of the Chief Information Officer (HFA-710)
5600 Fishers Lane
Rockville, Maryland 20857

A/ agency may not coniduct or sponsor, anda person is not required to respond to, a collection of information unless it displays a currently valid OMB control ,uu,,.ber.

FORM FDA 3514 (3/08) Page 5 of 5 Pages
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U
510(k) Submission Cover LetterAOI

AMERICAN
OPTISURGICAL
INCORPORATED

Administrative Information

Submission date 06/02/10

Type of 510(k) submission Traditional

Common name Ultrasonic Surgical Aspirator

Trade name TX I Tissue Removal System

510(k) Submitter/Owner American Optisurgical Inc.
25501 Arctic Ocean
Lake Forest, CA 92630

Contact person David Salz bergert XO
Director of QA/RA, A e'rgical, Inc.
Email: regulatory optisurgical.com

Confidentiality preference Do not hold the intent to market the device as
confidential commercial information

Recommended classification regulation 21 CFR 888.4400

Class 11

Panel General & Plastic Surgery

Product code LFL

Special controls No applicable mandatory performance standards or
special controls exist for this device

Manufacturing site American Optisurgical, Inc.
25501 Arctic Ocean
Lake Forest, CA 92630

Establishment Registration Number 2085033

Basis for the Submission

American Optisurgical, Inc. is submitting this traditional 5 10(k) in order to introduce a medical device
into commercial distribution (marketing) for the first time. The device is a finished component. The
device is not comprised of finished device components that are assembled into a convenience kit.
Multiple devices or multiple indications are not being bundled into a single submission. An electronic
copy is included as per FDA's web instructions, and it is an exact duplicate of the paper copy.

25501 ARCTIC OCEAN TOLL FREE: 800.576.1266 EMAIL: INFO@OPTISURGICAL.COM

LAKE FOREST, CALIFORNIA TEL: 949.580.1266 WWW.OPTISURGICAL.COM -0

92630 FAx: 949.580.1270 Page 3-1

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



AOI
AMERICAN

OPTISURGICAL
INCORPORATED

Design and Use of the Device

Table I - Design and Use
Question YES NO

Is the device intended for prescription use (21 CFR 801 Subpart D)? X
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)? X
Does the device contain components derived from a tissue or other biologic source? X
Is the device provided sterile? X
Is the device intended for single use? X
Is the device a reprocessed single use device? X
Does the device contain a drug? X
Does the device contain a biologic? X
Does the device use software? X
Does the submission include clinical information? X
Is the device implanted? X

25501 ARCTIC OCEAN TOLL FREE: 800.576.1266 EMAIL: INFO@OPTISURGICAL.COM

LAKE FOREST, CALIFORNIA TEL: 949.580.1266 WWW.OPTISURGICAL.COM

92630 FAx: 949.580.1270 Page 3-2 I"T2
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Indications for Use Statement

5 10(k) Number (if known):

Device Name: TX] Tissue Removal System

Indications for Use: The TX1 Tissue Removal System is indicated for use in surgical
procedures where fragmentation, emulsification, and aspiration of
soft tissue are desirable, including General Surgery, Orthopedic
Surgery, Laparoscopic Surgery and Plastic and Reconstructive
Surgery.

Prescription Use X ADO Over-The-Counter Use ___

(Part 21 CFR 801 Subpart D) AN/R (21 CFR 801 Subpart C)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 4-1
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510(k) Summary

510(k) Submitter/ American Optisurgical Inc.
Owner 25501 Arctic Ocean

Lake Forest, CA 92630
Voice: (949) 580-1266
Fax: (949) 580-1270

Contact person David Salzberg
Director of Regulatory Affairs
American Optisurgical, Inc.
Email: regulatory~optisurgical.com

Date prepared 06/02/10

Trade name TXI Tissue Removal System

Common name Ultrasonic Surgical Aspirator

Classification Electrosurgical cutting and coagulation device and
accessories (21 CFR 878.4400, Product Code LFL)

Predicate device K021989, Selector Integra Ultrasonic Surgical Aspirator

Device description The TXI Tissue Removal System is an ultrasonic surgical
aspirator that emulsifies and removes soft tissue. The system
consists of a console, ultrasonic handpiece, tube set, and foot
pedal. The system has been designed to work with
commercially available accessories and consumables including
cautery pencils and forceps, ultrasonic handpiece tips, and
silicone sleeves.

The console provides control over the four modes of operation
including irrigation, aspiration, cutting, and coagulation. It has
a large, color LCD and employs a touch-screen for selection of
required settings. The console also provides audible tones for
confirmation of selections. The console also houses the
irrigation and aspiration pumps, thereby eliminating the need
for a dedicated service cart or suction/waste source within the
operating room. Two USB ports are available for loading
software upgrades. An Ethernet port is also available for future
system expandability.

Page 5-1
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The ultrasonic handpiece connects to the console for power,
and to the tube set for both delivering irrigation fluid directly to
the surgical site and for removing emulsified tissue. The
handpiece is constructed from both 31 6L stainless steel and
TiAI6V4 Titanium Alloy components, and can be sterilized by
steam and reused multiple times.

The tube set employs an external tubing cartridge design that
can be easily installed or removed in a single step. The tubing
is made of biomedical grade silicone. The tube set can be
sterilized by steam and reused multiple times.

Irrigation fluid is delivered under pressure to ensure adequate
cooling of the ultrasonic tip, as well as adequate flushing of the
surgical site, by operation of an air pump residing in the
console. The regulated output of the air pump pressurizes a
cuff that is fitted around the irrigating fluid bag, thus providing
irrigation at a fixed pressure regardless of the height of the
fluid bag.

The foot pedal is used to control each of the four functions of
the system. Simple in design, it offers on/off functionality and
is rated IPX5 for protection against liquids.

NOTE: The device is essentially the same device cleared to
market under 5 10(k) K080803, with changes made to the
frequency range, irrigation system, foot pedal, software,
labeling, and console color.

Intended use The TX1 Tissue Removal System is indicated for use in
surgical procedures where fragmentation, emulsification,
and aspiration of soft tissue are desirable, including
General Surgery, Orthopedic Surgery, Laparoscopic
Surgery and Plastic and Reconstructive Surgery.

Technological The TX1 Tissue Removal System has similar
characteristics technological characteristics as the predicate device cleared

under 5 10(k) K021989. A summary is as follows:

Page 5-2 30
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____________Table II - Summary of Device Characteristics

Device ~~~Subject Device Predicate Device
Chrcerisics TX1 Tissue Removal System Selector® Integra Ultrasonic

Characteristics__ _______________ Surgical Aspirator

The TX1 is indicated for use in The Selector®O is indicated for
surgical procedures where use in surgical procedures where

Indications for use fragmentation, emulsification, fragmentation, emulsification,
and aspiration of soft tissue are and aspiration of soft tissue are

_____ ____ ____ ____ desirable, desirable.

Display Articulating, LCD Touch Screen 7 segment, manual pushbutton

Power source 100-240V 50/60Hz 100-240V 50/60Hz

Method of tissue Ultrasonic energy Ultrasonic energy
emulsification__ _ _ _ _ _ _ _ _ _

Frequency 28 kHz LV 24 kHz and 35 kHz

Tip Amplitude Max 255 jam Max 24 kHz: 3O5lim
____ ___ ____ __ ___ ____ ___ ____ ___ ___ M ax 35 kH z: 215pm

Method ofPeitlipupVnrium
aspiration (vacuum)PeittipupVnrium

Vacuum level 100, 300, or 500 mmHg 0 to 600 mmHg

Method of irrigation Constant Pressure Constant flow

Irrigation flow 10, 20, or 30 cc/mmn 0 to 5O cc/min

Material in contact ilVTiaimAlyTA64itnuAlo
with tissueTi6VTiaimAlyTAV4Ttnu Alo
Electrical safety 60601-1 60661-1
standards met 6060 1-1-2 6060 1-1-2

_______________60601-2-2 CSA22.2 #601-1

Conclusion Independent, 3rd party electrical safety testing, adherence to
U.S. FDA design control guidance, as well as thorough in-
house, non-clinical (bench) testing and software validation
provide reasonable assurance that the TX1 Tissue Removal
System is safe and effective, and is, with respect to
intended use and technological characteristics, substantially
equivalent to the predicate device.

Page 5-3
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Premarket Notification Truthful and Accurate
Statement

[As Required by 21 CFR 807.87(k)]

I certify that, in my capacity as Director of QA/RA of American Optisurgical, Inc., I
believe to the best of my knowledge, that all data and information submitted in this
premarket notification are truthful and accurate and that no material fact has been
omitted.

(Sig ttm---''

David Salzberg
(Typed Name)

(Date)

(Premarket Notification [510(k)] Number)
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Class III Summary and Certification

This section does not apply.
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Financial Certification or Disclosure Statement

This section does not apply.
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Declarations of Conformity and Summary Reports

This section does not apply.
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Executive Summary

Device description The TX1 Tissue Removal System is an ultrasonic surgical
aspirator that emulsifies and removes soft tissue. The
system consists of a console, ultrasonic handpiece, tube set,
and foot pedal. The system has been designed to work with
commercially available accessories and consumables
including cautery pencils and forceps, ultrasonic handpiece
tips, and silicone sleeves.

Indications for Use The TXl Tissue Removal System is indicated for use in
surgical procedures where fragmentation, emulsification,
and aspiration of soft tissue are desirable, including
General Surgery, Orthopedic Surgery, Laparoscopic
Surgery and Plastic and Reconstructive Surgery.

Device The TX1 Tissue Removal System has similar
characteristics characteiistics/as-0e-pe.icate device cleared

under 510(k( 21989. A summary is as follows:

Table II - Comparison of Device Characteristics

Subject Device Predicate Device
Devic TX1 Tissue Removal System Selector® Integra Ultrasonic

Characteristics___ _____________________________ Surgical Aspirator

Display Articulating, LCD Touch Screen 7 segment, manual pushbutton

Power source 100-240V 50/60Hz 100-240V 50/60Hz

Method of tissue
Methodlofati ssue Ultrasonic energy Ultrasonic energyablation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Frequency 28 kHz 24 kHz and 35 kHz

Max 24 kHz: 305 jm
Tip Amplitude Max 255p1m Max 35kHz: 215pmMax 35 kHz: 215I.m
Method of
aspiration (vacuum) Peristaltic pump Venturi pumpaspiration (vacuum)
Vacuum level 100, 300, or 500 mmHg 0 to 600 mmHg

Method of irrigation Constant Pressure Constant flow

Irrigation flow 10, 20, or 30 cc/min 0 to 50 cc/min

Material in contact TiAI6V4 Titanium Alloy TiAI6V4 Titanium Alloy
with tissue
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Summary of Performance tests conducted were chosen to
Performance Testing demonstrate substantial equivalence to the legally marketed

predicate device, safety and effectiveness of the device, and
to support manufacturer's technical specifications for the
device. Each test was conducted in a manner as similar as
possible to how the device will be used. The tests
performed are as follows:

* Coag Power Output
* Dielectric Strength
* Flowrate
* Handpiece Stroke Length
* Output Frequency and Power
* Power Line Ground Leakage
* Vacuum
* Output Air Pressure

Additionally, the electromagnetic compatibility and
electrical safety of the device were tested and found to
comply with applicable parts of the following international
standards:

* 1EC 60601-1
* IEC 60601-1-2
* IEC 6060 1-2-2

Conclusion 3rd party electrical safety and electromagnetic compatibility
testing, adherence to U.S. FDA design control guidance
and ISO 14971 (Application of risk management to medical
devices), as well as thorough in-house, non-clinical (bench)
testing and software validation provide reasonable
assurance that the TXlI Tissue Removal System is safe and
effective, and is, with respect to intended use and
technological characteristics, substantially equivalent to the
predicate device.
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Device Description

Overview The TXl Tissue Removal System is an ultrasonic aspirator that
emulsifies and removes soft tissue. The system consists of a
console, ultrasonic handpiece, tube set, and foot pedal. The
system has been designed to work with commercially available
accessories and consumables including cautery pencils and
forceps, ultrasonic handpiece tips, and silicone sleeves.

The console provides control over the four modes of operation
including irrigation, aspiration, cutting, and coagulation. It has
a large, color LCD and employs a touch-screen for selection of
required settings. The console afso provides audible tones for
confirmation of selections. The console also houses the
irrigation and aspiration pumps, thereby eliminating the need
for a dedicated service cart or suction/waste source within the
operating room. Two USB ports are available for loading
software upgrades. An Ethernet port is also available for future
system expandability.

The ultrasonic handpiece is used by the clinician to direct
ultrasonic energy to the patient for the purpose of cutting soft
tissue. The handpiece is of coaxial design, enabling the
delivery of irrigation fluid directly to the surgical site while
simultaneously allowing for removal of the cut tissue. The
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ultrasonic handpiece is small arid lightweight, and together
with console hardware and software can be used with a variety
of tip diameters and lengths for~specific surgical applications.
The handpiece is constructed from both 31 6L stainless steel
and TiAI6V4 titanium alloy for ease of cleaning and
sterilization by steam.

The tube set provides the fluid paths for irrigation of the
surgical site, as well as removal of waste to a collection bag.
The tubing is made of biomedical grade silicone. The tube set
can be sterilized by steam and reused multiple times.

Irrigation fluid is delivered to the surgical site under pressure
by operation of an air pump residing in the console. The
regulated output of the air pump pressurizes a cuff that is fitted
around the irrigating fluid bag, 'thus providing irrigation at a
fixed pressure regardless of the~height of the fluid bag.

The foot pedal is used by the clinician to control each of the
four functions of the system. Simple in design, it offers on/off
fuhctionality and is rated IPX5 for protection against liquids.

NOTE: The device is essentip1y-the-*pmre device cleared to
market under 5 1 O(kkK800with changes made to
the frequency rane i=gion'system, foot pedal,
software, console color, and labeling.

Patient Contacting The TX I Tissue Removal System components do not come
Components into direct contact with the patient. Only the commercially

available accessories and consu~mables including ultrasonic
tips, silicone sleeves, cautery pencils, and cautery forceps
come into contact with the patient.

Product Design A Product Design Specification~lan was written to
Specification Plan describe the processes that are ini place to manage the

various life cycle activities for the TXI Tissue Removal
System. The Product Design Specification Plan is provided
in Appendix K.

Product Design A product design specification was prepared for the
Specification TX I Tissue Removal System, which essentially defines

each design requirement, as well as describes how each
design requirement was implemented in terms of
documented evidence. The Product Design Specification is
provided in Appendix K.
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Technical Specifications

Manufacturer American Optisurgical Inc.
Model TX1I
Classification (I EC 60601) CLASS I
Classification (FDA) CLASS II

PARAMETER SPECIFICATION

Electrical
INPUT VOLTAGE 100 TO 240 VAC 50/60HZ
POWER CONSUMPTION 80 Watts
,LINE FUSES 5A T (Slow blow)
MAX. OUTPUT VOLTAGE (CUTTING) 250 Volts
MAX. OUTPUT VOLTAGE (COAGULATION) 15 Volts ~ 75 Ohm load (Fixed Output)
MAX OUTPUT VOLTAGE (FOOT PEDAL) 5 Volts

Irrigation
FLUID DELIVERY Pressure fed: regulated compressor
OPERA TING PRESSURE 8-psi nominal
VALVE TYPE Solenoid-actuated pinch valve
CONTROL Foot pedal

Cutting
HANDPIECE TYPE Ultrasonic, four-cgystal
OPERATING FREQUENCY 26-30 kHz
STROKE LENGTH 255 microns max.
ULTRASONIC TIP Standard American Thread (4-40 UNC)
CONTROL Foot pedal
SYSTEM PRIMING Automated prime cycle

Aspiration
ASPIRATION PUMP Peristaltic, low pulsation

AVAILABLE VACUUM LEVEL User selectable: Low/Medium/High
AVAILABLE VACUUM LEVEL(1001300/500 mmHg)

AVAILABLE FLOW RATE ~~User selectable: Low/Medium/High
AVAILABLEFLOWRATE ~~~(10/20/30 cc/min)

CONTROL Foot pedal

Coagulation
TYPE Bipolar generator
OPERATING FREQUENCY 315 kHz
MAXIMUM POWER OUTPUT .3.4 Wafts @ 75 Ohm load (Fixed output)
HANOPIECE TYPE Bipolar forceps or pencil
CONTROL Foot pedal

Dimensions
HEIGHT 6.5 inchesll6. 5 centimeters (approximately)
WIDTH 14.5 inches/36.8 centimeters (approximately)

DEPTH 13.5 inchesl34.3 centimeters (approximately)
WEIGHT 21 Lbs

12. 1 inches Diagonal/ 280-(H) x 2 18(V)
LCD Touch Panel Display ~Millimeters 80b x 600 Pixels, Color
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Functional Diagram
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Detailed Description of Functional Modules and Components

* FOOTUPEDAL
The foot pedal is composed of a base and a main treadle control. The main treadle,
when depressed, activates an enclosed reed switch for ON/OFF functionality. The
foot pedal is used to provide control over each of the four modes of operation
including irrigation, aspiration, cutting, and coagulation. The foot pedal is rated IPX5
for protection against liquids.

*MOTHERBOARD
A PC 104 type PCB with an ARM 9 microprocessor is used for control of all primary
functions. The sound output, Video, Touch screen, USB, and Ethernet interface
directly to this board. An onboard A/D-DIA interface and digital interface provide the
connection to the Power board to control the various modules. The unit uses Linux as
the operating system and the main interface is an application program running on it.
The operating system and application files are stored in the on-board flash memory
which facilitates an easy method to update the O.S. or the application. By providing
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the customer with a USB flash image and a key code, unit upgrades can be installed
as new features are developed.

* VIDEO DISPLAY / TOUCH SCREEN
A 12.1" 800x 600 color LCD display with an integrated-touch screen is used as the
interface for all modes.

* SOUND OUTPUT
Audible function indicators are output by a codec integrated with the mother board to
an amplified stereo speaker pair.

* POWER BOARD
The power board is the main interface to the mother board. Residing on the power
board are most of the electronics for creating and monitoring the signals in the TX]
system including:

POWER BOARD ELECTRONICS
Footswitch
Vacuum Sensor
Vit Valve (for air output)
Vit Pump (for air output)
ASP Valve
IRR Valve
Peristaltic Motor / Encoder
Cutting
Coag
Cassette Present

* PUMP MODULE
The pump module is a mechanical assembly consisting of a compressor with an air
input filter, an output valve, and a pressure regulator which when activated delivers
pneumatic pressure to pressurize an attached irrigation cuff for adequate irrigation to
the surgical site.

* FLUIDICS MODULE
The fluidics module (side plate assembly) consists of the peristaltic pump motor,
irrigation and aspiration valves, vacuum sensor, cartridge latch mechanism, and
cassette present switch. The module controls the rate of irrigation as well as aspiration
level.

* CASSETTE/TUBE SET
The tube set connects an irrigating fluid source (intravenous bag) to the ultrasonic
handpiece, as well as connects the ultrasonic handpiece to the waste collection bag.
The tube set cassette can be conveniently inserted into or removed from the device
console in a single step by means of a latch mechanism and cassette release button.
The tubing is made of biomedical grade silicone. The tube set can be sterilized by
steam and reused multiple times.
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* CUTTING
One of the power board outputs, cutting is a 26 to 30 kHz, 250 volt (max.) output
circuit (with ground fault detection circuitry) that drives an attached ultrasonic
handpiece.

* COAG
Another of the power board outputs, coag is an isolated 315 kHz, 3.4 waif (at 75
Ohms) output circuit that allows for tissue coagulation using an attached cautery
accessory.

* USB
The UJSB ports are used to update the program for new software versions.

* ETHERNET
The Ethernet port is used to install the system base software, and for future system
expandability.
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Substantial Equivalence Discussion

Trade Name Selector® Integra Ultrasonic Surgical Aspirator
Predicate 5 10(k) submitter/holder Integra NeuroSciences Ltd
Device 5 1 0(k) number K021989

Co mparison of device The table below provides a detailed comparison between
characteristics the Subject Device and Predicate Device.

Table IV - Device Cornparison

Device ~~~Subiect Device Predicate Device
Chrcerisics TX1 Tissue Removal System Selector® Integra Ultrasonic

Characteristics__ SurgicalAsiao

The TX I Tissue Removal System The Selector® is indicated for
is indicated for use in surgical use ini surgical procedures where
procedures where fragmentation, fragmentation, emulsification,
emulsification, and aspiration of and aspiration of soft tissue are
soft tissue are desirable, desirable, including Neurosurgery,
including General Surgery, Gastrointestinal and affiliated

Indications for use Orthopedic Surgery, organ surgery, Urological surgery,
Laparoscopic Surgery and Plastic Plastic and Reconstructive surgery,
and Reconstructive Surgery. General surgery, Orthopedic

surgery, Gynecological surgery,
Thoracic surgery, Laparoscopic
surgery and Thoracoscopic

____________________ ~~~~~surgery.

Display Articulating, LCD Touch Screen 7 segment, manual pushbutton

Power source 100-240V 50/60Hz 100-240V 50/60Hz

Method of tissue Ultrasonic energy Ultrasonic energy
ablation

Frequency 28 kHz 24 kHz and 35 kHz

Tip Amplitude Max 255gmr Max 24 kHz: 305gtm
Max 35 kHz: 215gmr

Method ofPeitlipupVnrium
aspiration (vacuum)PeittipupVnrium

Vacuum level 100, 300, or 500 mmHg 0 to 600 mmHg

Method of irrigation Constant Pressure Constant flow

Irrigation flow 10, 20, or 30 cc/min 0 to 50 cc/mmn

Material in contact Ti6VTiaimAlyTAV4itiu Alo
with tissue iIVTiaimAlymAlo
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Elecricl saety 60601-1 6060 1-1
Eletadrica saety 60601-1-2 60601-1-2

standards met60601-2-2 CSA 22.2 #601-1

Discussion The subject and predicate devices are identical in both their
indications for use and technology employed. The major
differences are the type of display, size/weight, tubing set
design, method of aspiration, and method of irrigation.

The LCD touch screen of the subject device allows for a
graphical user interface (GUI) with control over parameter
settings and easy-to-read display of actual values and error
messages. The articulating display also accommodates
viewing by persons of differing heights. The subject device
weighs less than 25 lbs. including accessories, requires only
a source of electricity, and has no need for a dedicated
service unit (cart). The tubing set is made integral with a
cartridge, which is loaded into the console in a single step,
eliminating the need to manipulate tubing or open/close an
access cover. The subject device uses a peristaltic pump for
precise control over the aspiration of ablated tissue and
fluids, which is especially helpful in minimally-invasive
surgical procedures. The subject device irrigates by way of
constant pressure using a regulated air pump (fitted with a
sterile-grade filter) to prevent over-irrigation of the surgical
site.

Conclusion The differences between the subject and predicate devices
are not substantial in terms of indications for use,
technology employed, or performance specifications, nor
do they adversely affect the safety or effectiveness of the
subject device. In terms of performance, the two devices
are nearly identical. It is therefore believed that the TX I
Tissue Removal System is substantially equivalent to the
predicate device.
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Proposed Labeling

Labeling Final drafts of all device labels, Operator's manual, and
advertising/promotional materials have been developed. Each
labeling item provided in Appendix A is as follows:

* Operator's Manual
* Advertisement
* Device label, Connections
* Device label, Back Panel
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Sterilization and Shelf Life

Sterilization Information All components of the TX1 Tissue Removal System are
provided non-sterile to the user. The cutting handpiece and
tube set must be sterilized with moist heat prior to each use.
Sterilization information is provided in the Operator's
Manual. The sterilization parameters provided as
recommended guidance for validation are designed to
achieve a sterility assurance level (SAL) of 106 and are
based on the validation study and report in Appendix B.

For clarification, the handpiece included in the TX1 Tissue
Removal System is identical to the handpiece referenced in
the sterilization validation study. Only the part number and
description has been changed. Also, the tube set included in
the TX1 Tissue Removal System is simply a modified
version of the cartridge referenced in the sterilization
validation study. Modifications were made only to the
dimensions of the cassette in order to fit the noninvasive
vacuum sensor and for ease of installation/removal.
Materials of construction remain the same. Additionally,
the part number has been changed.
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Biocompatibility

Statement No components of the TX I Tissue Removal System come
into direct contact with the patient. The tube set and
ultrasonic handpiece deliver fluids to the patient. Their
biocompatibility has been assured through the selection of
materials whose biocompatibility is well-documented, and
their use has been demonstrated as safe and effective in
numerous legally-marketed devices.

The TX I Tissue Removal System includes a tube set that
delivers irrigating fluid to the patient during a surgical
procedure. The tubing is made of biomedical-grade
silicone. This material is identical to that used in the legally
marketed predicate device, with the same type and duration
of irrigating fluid contact.

The TXI Tissue Removal System includes an ultrasonic
handpiece that (among other things) delivers irrigating fluid
to the patient during a surgical procedure. The fluid-contact
components of the handpiece are made of Ti-A16-4V
Titanium. This material is identical to that used in the
legally marketed predicate device, with the same type and
duration of irrigating fluid contact.

The TX I Tissue Removal System has been designed to
work with legally-marketed accessories and consumables
that come into direct contact with the patient, including
cautery pencils and forceps, ultrasonic handpiece tips, and
silicone sleeves. These accessories and consumnables are not
included in this 510Ok submission.
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Software

Level of Concern The level of concern for the TXI Tissue Removal System
is Moderate, as a failure or latent design flaw of the
software could directly result in minor injury to the patient.
This is based on the Risk Management Report provided in
Appendix C.

Software Description The TXI Tissue Removal System software is used to
control four different, user selectable functions. The
clinician selects each function via a LCD touch panel
interface. Delivery and placement of ultrasonic energy to
the patient for the purpose of soft tissue removal is
controlled by the clinician using a foot pedal and
handpiece. The software controls the display, pump motors,
valves, sound, Cutting (ultrasound) power, and coagulation
(RF) power. The programming language used is C/C++.
The hardware platform used is based on the Cirrus Logic

processor. The operating system used is
embedded Linux. No off-the-shelf software is used.

Device Hazard Analysis A risk analysis was conducted for the TX I Tissue Removal
System, taking into account all device hazards associated
with the device's intended use, including those resulting
from misuse. Also included are hazards associated
specifically with the device software. From the risk
analysis it has been concluded that in the absence of risk
controls the TX] Tissue Removal System is a moderate-
risk device, and with risk controls the device is rendered
low-risk. The Risk Management Report is provided in
Appendix C.

Software Requirements A software requirements specification was prepared for the
Specification TX I Tissue Removal System, which essentially describes

'what the device is supposed to do in each mode of
operation. The document includes hardware requirements,
programming language requirements, interface
requirements, and software performance and functional
requirements. The Software Requirements Specification is
provided in Appendix D.

Architecture Design Chart An architecture design chart was prepared for the
TX] Tissue Removal System, which shows the
relationships among the major flinctional units of the
device, including relationships to hardware and to data
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flows. The Architecture Design Chart can be found on page
5 of the Software Design Specification.

Software Design A software design specification was prepared for the
Specification TX] Tissue Removal System, which essentially describes

by way of flowchart how the requirements in the software
requirements specification are iffiplemented. The Software
Design Specification is provided in Appendix E.

Software Development The Software Development Environment, which includes
Environment Description a development plan, configuration management plan, and

maintenance plan describes the processes that are in place
to manage the various software life cycle activities for the
TXl Tissue Removal System software. All three software
plans are provided in Appendix F.

Verification and Verification and validation documents for the software
Validation Documentation contained in the TX1 Tissue Removal System are provided

in Appendix G.

Revision Level History The history of software revisions generated during the
course of developing the TX I Tissue Removal System is
provided in Appendix H.

Unresolved Anomalies At the time of this 5 10O(k) submission, no unresolved
anomalies exist.
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Electromagnetic Compatibility and Electrical Safety

A preliminary design review conducted at Intertek Testing Services NA Inc. on
concluded that the EMC testing that they performed at their Laguna Hills, Ca facility on
the Vizual Phacoemulsification System in February, 2008 covers the TX1 Tissue
Removal System as well, as the TXI is essentially the same device cleared to market
under 510(k) K080803, with changes made only to the ultrasonic frequency range,
irrigation system, foot pedal, software, console color, and labeling, none of which were
determined to affect emissions or immunity.

The electromagnetic compatibility (EMC) of the TX] Tissue Removal System was
therefore tested by a Certified Body Testing Laboratory (CBTL) in accordance with
applicable parts of the following standard:

LEC 60601-1- 2 (2004): Medical Electrical Equipment'- Part 1: General Requirements
for Safety; Electromagnetic Compatibility - Requirements and Tests.

Testing encompassed both emissions (interference with electronic products) and
immunity (interference with device performance created by emissions from other
electronic products). The Preliminary Design Review Report is included in Appendix I.

The electrical safety of the TXI Tissue Removal System was tested by Intertek Testing
Services NA Inc. at their Lake Forest, Ca facility (a CBTL) in accordance with applicable
parts of the following standards:

* IEC 60601-1 (1999): Medical Electrical Equipment - Part 1: General Requirements
for Safety, includes Amendment 1 (1991) and Amendment 2 (1995)

* IEC 60601-2-2 (2006): Medical Electrical Equipment Part 2-2: Particular
Requirements for the Safety of High Frequency Surgical Equipment

The preliminary design review report, EMC test report, and electrical safety test reports
are included in Appendix I. Also included is the CB Test Certificate issued by the
National Certification Body (NCB).
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Performance Testing - Bench

Performance Testing - Bench Bench testing was conducted in a manner as similar
as possible to how the device will be used. The tests
performed were chosen to demonstrate substantial
equivalence to the legally marketed predicate device,
safety and effectiveness of the device, and to support
manufacturer's technical specifications for the device.
Each bench test performed, including criteria,
method, data, and conclusion is included in Appendix
J as follows:

* Coag Power Output
* Dielectric Strength
* Flowrate
* Handpiece Stroke Length (Tip Amplitude)
* Output Frequency and Power
* Power Line Ground Leakage
* Vacuum
* Output Air Pressure
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I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Performance Testing - Animal

This section does not apply.
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Performance Testing - Clinical

Performance Testing - Clinical Included here is Form FDA 3674, certifying that the
requirements do not apply because no clinical trials
are referenced in this submission.
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See OMB Statement on Reverse. Form Approved: OMB No, 0910-0616. Expiration Date: 10-31-2011

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration

Certification of Compliance, under 42 U.S.C. § 282j)(5)(B), with
Requirements of ClinicalTrials.gov Data Bank (42 U.S.C. § 2820))

(For submission with an application/submission, including amendments, supplements, and resubmissions, under §§ 505, 515, 520(m), or 510(k) of the
Federal Food, Drug, and Cosmetic Act or § 351 of the Public Health Service Act.)

SPONSOR /APPLICANT ) SUBMITTER INFORMATION:
1. NAME OF SPONSOR/APPLICANT/SUBMITTER 2. DATE OFTHEAPPLICATION/SUBMISSION

American Oplisurgical Inc. WHICH THIS CERTIFICATION ACCOMPANIES
Jun 2,2010

3. ADDRESS (Number, Street, State, and ZIP Code) 4. TELEPHONE AND FAX NUMBERS
(Include Area Code)

25501 Arctic Ocean 949 580-1266
Lake Forest, CA (Tel.) 9.....0-1...
92630 (Fax) 949 580-1270

PRODUCT INFORMATION.,
5 FOR DRUGS/BIOLOGICS: Include Any/All Available Established, Proprtetary and/or Chemical/Biochemical/Blood/Cellular/Gene Therapy Product Name(s)

FOR DEVICES: Include Any/All Common or Usual Name(s), Classification, Trade or Proprietary or Model Name(s) and/or Model Number(s)
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To Our Customers
Thank you for purchasing the TXI"' Tissue Removal System by Tenex Health- . The TX1 is an
ultrasonic aspirator that emulsifies and removes soft tissue. It offers state-of-the-art technology
and will provide many years of dependable service when properly used and maintained.
Features worth noting are:

• User-friendly controls

· Articulating color LCD touchscreen

• Lightweight, four-crystal ultrasonic handpiece

* Self-contained: no need for dedicated service cart

· Single-step tube set loading

Please take the time necessary to read this manual carefully and completely before using the
TXI System. We are honored to have you as a customer.
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TENEX
TX1 TISSUE REMOVAL SYSTEM

* Basic Purchase Package Contents

ITY ITEM

1 Console

1 Foot pedal

1 Ultrasonic handpiece

Reusable tip for ultrasonic handpiece (with wrench)

1 Irrigation cuff (with tubing)

1 Reusable tube set

1 Administration set

10 Collection bag

1 Power cord, 120 V

1 Extra fuse set

1 Operator's manual

1 Protective vinyl cover

1 Travel case

O Optional Purchase Components

QTY ITEM

j Tip for ultrasonic handpiece (with wrench)

1 Bipolar cautery forceps

1 Bipolar cautery pencil

] Reusable tube set with collection bag
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O General Safety
' This manual must be read carefully by all operators who will use the TX1. Do not attempt

to use the TX1 system without having proper knowledge of all its functions, controls, and
limitations. No information on surgical procedures will be given in this manual. Tenex claims
no responsibility or liability resulting from any surgical techniques practiced.

· Prior to each surgical procedure, the clinical staff should inspect the accessories and cables
for any damage. Tenex recommends the use of the provided cables and listed accessories
with compatible surgical equipment peak voltage to ensure a safe operating environment.

* Electrical shock hazard exists. Do not remove cover. Call manufacturer for service. Electrode
cables should be checked for damage to insulation prior to use.

' Always use the lowest output power level for the intended purpose, which is compatible with
the surgical application.

' Use only the proper signal output or signal input parts when connecting to the
specified equipment.

• Do not check vibration, aspiration, or irrigation by placing hand or finger against handpiece tip.
Prolonged exposure to or direct contact with the vibrating handpiece tip may cause damage
to healthy tissue. Use of a damaged ultrasonic tip or one that has been used excessively may
affect healthy tissue.

* The ultrasonic handpiece should only be activated in saline solution, distilled water (at
ambient temperature), or during actual surgery. Never activate the handpiece with the tip in
air, as immediate, irreparable damage may result.

* HF surgical equipment is for use without a neutral electrode.

Sterilization and Cleaning Precautions

-The ultrasonic handpiece may be steam-sterilized. No other system component is designed to
be sterilized (by any sterilization method).

· The manufacturer recommends that only sterilization by steam be used. Other methods of
sterilization, including chemical, ETO, radiation, or hot air have not been evaluated by the
manufacturer, and may result in injury to the patient.

'Allow steam-sterilized items to adjust to room temperature before use.

* Use distilled or deionized water only when flushing handpiece passages.

* Do not use abrasive cleaners or solvents on the system console.
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9 Chapter 1 Warnings and Precautions
DANGER Possible risk of fire or explosion. The TX1 Tissue Removal System should never be
used in the presence of flammable anesthetics, oxidizing gases (i.e., nitrous oxide and oxygen),
endogenous gases, disinfecting agents, cleaning agents, or aerosol sprays.

WARNING Failure of the TX1 Tissue Removal System could result in an unintended power
output increase.

WARNING The patient should not come in contact with earthed metal parts.

WARNING Hazards may exist for patients with cardiac pacemakers or other active implants
due to interference with the action of the pacemaker, or the pacemaker may become damaged.

WARNING Ensure that any other monitoring electrode equipment or electromagnetic
equipment near the patient will not interfere with the surgical procedure or place the patient at
risk with undue contact when used simultaneously with the TXI System.

WARNING Temporarily unused active electrodes should be stored in a location that is isolated
from the patient.

WARNING Electrode cables should be positioned away from the patient to avoid
possible contact.

WARNING Interference of the TX1 System may adversely influence the operation of other
electronic equipment. :

WARNING Surgical waste presents a biological hazard and must be handled and disposed of
properly.

WARNING The system console, ultrasonic handpiece, and foot pedal, as well as any cautery
accessories are electrical/electronic equipment and must be disposed of properly at the end of
their useful lives.

CAUTION Only use the Cutting handpiece included with the TX1 System to ensure that the
rated accessory voltage is greater than the maximum output voltage.

CAUTION Bipolar cautery accessories selected should have a rated accessory voltage of equal
to or greater than the maximum output voltage.

WARNING Maximum activation (on) time of 30 seconds followed by minimum deactivation (off)
time of 30 seconds while using the cutting function is necessary for the safe operation of the
TX1 System.

CAUTION Connected accessories should be rated for at least the maximum peak
output voltage of the TX1 System set at the intended output control setting in the intended
operating mode.

CAUTION Needle-monitoring electrodes are not recommended.

CAUTION Monitoring systems that incorporate high frequency current-limiting devices are
recommended for use.
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o Chapter 2 Warranty Information
LIMITED WARRANTY

Tenex warrants that the TX1 Tissue Removal System will, upon delivery, conform to the
manufacturer's then current version of the published specifications as such. The TX1 Tissue
Removal System in all material aspects shall be free from defects in material and workmanship
from a period of one (1) year from the date of delivery when properly installed, maintained, and
used for the intended purpose. Accessories (other than the handpiece) and consumables are
not covered by this warranty.

The exclusive remedy for any breach of this warranty shall be, at Tenex's sole option, the repair
or replacement of the nonconforming TX1 Tissue Removal System or component thereof, which
is returned to Tenex during the warranty period. Any claim based upon this warranty must be
submitted to Tenex during the applicable warranty period. All replacement components provided
during the warranty period shall be deemed to have been delivered on the original delivery date
of the TX1 Tissue Removal System.

This warranty is nontransferable without Tenex's prior consent.

Any TX1 Tissue Removal System or component thereof returned for any reason must be
accompanied by a Return Goods Authorization (RGA) number, obtained by calling the Tenex
Technical Support Department at 949.580.1266. Any shipping charges incurred shall be paid by
the purchaser/user of the equipment.

This .warranty does not apply to abnormal use or to defects, malfunctions, or failures that
result from abuse, neglect, improper installation, or maintenance, alteration, modification,
accident, or misuse of the TX1 Tissue Removal System or its components. Failure to maintain
the TX1 Tissue Removal System and its components in accordance with manufacturer
recommendations shall void the warranty.

THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. TENEX SHALL NOT BE RESPONSIBLE
FOR ANY LOST PROFITS OR OTHER DIRECT, INCIDENTAL, CONSEQUENTIAL, OR
EXEMPLARY DAMAGES SUFFERED BY ANY PARTY, EVEN IF IT HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

In no event shall Tenex's liability for any claim, whether in contract or tort, exceed the amount
paid to Tenex for the TX1 Tissue Removal System. The warranty set forth herein may not be
extended, enlarged, or otherwise modified by any Tenex agent or employee, and Tenex does
not assume any liability or make any warranty except as stated herein.

For warranty information outside the United States, please contact your local distributor.

2 GG
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e Chapter 3 General Information
a. INTRODUCTION

This Operator's Manual is your written guide to the TX1 Tissue Removal System. Please read
the entire manual carefully. DO NOT attempt to use the system without having an adequate
understanding of all its functions, controls, and limitations.

No information on surgical procedures will be given in this manual. Tenex claims no
responsibility or liability resulting from any surgical techniques practiced.

If properly maintained and used, the TX1 Tissue Removal System should provide years of
dependable service. If, after reading this manual, you have any questions, please contact
Tenex or your local distributor.

b. SYSTEM FEATURES

The TX1 Tissue Removal System utilizes a versatile, advanced microprocessor for control of
all primary functions. It operates with timesaving simplicity and is extremely easy to use. The
system requires no external air source and operates on an input voltage range of 100 to 240
VAC. All functions, modes, and options are independently set by pressing clearly marked
indicators on the LCD touchscreen. Tube-set loading is greatly simplified by the use of a tubing
cassette and latch type mechanism. Modes are executed in real-time by simply depressing the
foot pedal.

The TX1 Tissue Removal System has two modes of operation: MAIN and OPTIONS.
Within the MAIN mode are parameter settings for the four user functions: IRRIGATION,
ASPIRATION, CUTTING POWER, and COAGULATION. Additionally, within the MAIN mode
are three commands: PRIME, CUTTING TIME, and OPTIONS. Within the OPTIONS mode are
parameter settings for the three option functions: SOUND, BRIGHTNESS, and UPGRADE.
Additionally, within the OPTIONS mode is one command: MAIN SCREEN. Each mode,
function, parameter, and command will be explained in detail in Chapter 5 of this manual.

c. FOOT PEDAL DESCRIPTION AND OPERATION

The TX1 Tissue Removal System is directly controlled by a foot pedal, which is connected
by cable to the rear of the console. The foot pedal is composed of one part that is activated
by the operator: the main treadle. The foot pedal activates the four user functions. The foot
pedal is splash-proof. However, any fluid that comes in contact with the foot pedal should
be wiped off at the end of the surgical procedure. Never attempt to move the foot pedal by
pulling on the cable.

d. SYSTEM OVERVIEW

Figures 1, 2, 3, 4, and 5 refer to all controls, indicators and connectors on the TX1 Tissue
Removal System. The associated Table 1 describes these in detail.

3
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* System Overview (Table 1)

NUMBER [NAME DESCRIPTION
I REAR PANEL LABEL Displays system ratings, serial number, warnings and cautions

2 ONIOFF SWITCH I is ON and 0 is OFF

3 RJ45 CONNECTOR Connection for Ethernet (future expandability)

4 EQUIPOTENTIAL GROUND Allows hospital equipment to be tied to a common ground
within the OR

5 FUSE HOLDER Holds system fuses

6 USB PORT 1 + 2 USB connection used for software updates

7 FOOT PEDAL CONNECTOR Connection for system foot pedal

8 AC POWER INPUT Provides power connection and overload protection to
the system

9 CASSETTE LOCK Locking mechanism for tube set cassette

10 VACUUM SENSOR -
t Sensor for measuring vacuum

11 CASSETTE RELEASE BUTTON Releases the tube set cassette when pressed

12 CUT CONNECTOR Provides power to the ultrasonic handpiece

13 COAG CONNECTOR Provides power to the coagulation accessory

14 AIR CONNECTOR Provides pressurized air for forced irrigation

15 [IRRIGATION VALVE Controls flow of irrigation fluid

16 , VENT VALVE Controls aspiration line venting

17 PERISTALTIC PUMP HEAD Provides system aspiration

18 TOUCHSCREEN DISPLAY Provides access to user interface

19 SPEAKERS Provide audible feedback
--- --ISEKR

20 IRRIGATION LINE CONNECTOR Provides connection from administration set to tubing set

21 TUBING CASSETTE Connects tube set to the system console

22 IRRIGATION CONNECTOR Provides connection from irrigation tube to irrigation port

......... on handpiece
23 COLLECTIO N BAG CONNECTOR Provides waste connection to collection bag

24 COLLECTION BAG CLIP Provides means of holding collection bag

25 ASPIRATION CONNECTOR Provides connection from aspiration tube to aspiration port
on handpiece

26 FOOT PEDAL User interface to control unit modes

Figure 0_- Rear View "
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Figure I - Side View
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_____________________ Figure 3 - Cassette View
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e. Technical Specifications

Manufacturer TENEX

Model TXI

Classification (IEC 60601) CLASS I

PARAMETER SPECIFICATION

Electrical

INPUT VOLTAGE 100 to 240 V AC 50160 HZ

POWER CONSUMPTION 80 watts

LINE FUSES SAT (Slow blow)

MAX. OUTPUT VOLTAGE (CUTTING) 250 volts

MAX. OUTPUT VOLTAGE (COAGULATION) I5 volts @ 75 ohm load (Fixed output)

MAX. OUTPUT VOLTAGE (FOOT PEDAL) 5 volts

Irrigation
FLUID DELIVERY Pressure fed: regulated compressor

OPERATING PRESSURE 8-psi nominal

VALVE TYPE Solenoid-actuated pinch valve

CONTROL Foot pedal

Cutting
HANDPIECE TYPE Ultrasonic, four-crystal

OPERATING FREQUENCY 26-30 kHz

STROKE LENGTH 255 microns max

ULTRASONIC TIP Standard American Thread (4-40 UNC)

CONTROL Foot pedal

SYSTEM PRIMING Automated prime cycle

Aspiration
ASPIRATION PUMP Peristaltic, low pulsation

AVAILABLE MAX. VACUUM LEVEL User selectable: Low/Medium/High (100/300/500 mmHg)

AVAILABLE FLOW RATE User selectable: Low/Medium/High (10120/30 cc/min)

CONTROL Foot pedal

Coagulation
TYPE Bipolar generator

OPERATING FREQUENCY 315 kHz

MAXIMUM POWER 3.4 watts @ 75 ohm load (Fixed output)

HANDPIECE TYPE Bipolar forceps or pencil

CONTROL Foot pedal

7
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Dimensions
HEIGHT 6.5 inches/16.5 centimeters (approximately)

WIDTH 14.5 inches/36.8 centimeters (approximately)

DEPTH 13.5 inches/34.3 centimeters (approximately)

WEIGHT 21 lbs

I-CD TOUCH PANEL DISPLAY 12.1 inches diagonal /280(H) x 218(V)
millimeters 800 x 600 pixels, color

f. ENVIRONMENTAL REQUIREMENTS

The TX1 Tissue Removal System should be used in a clean environment that is suitable
for surgery. The requirements for altitude, temperature, and relative humidity are shown in
Table 2 below.

TABLE 2

ENVIRONMENTAL OPERATING STORAGE
LIMITATIONS

Altitude 8000 ft. No limits

Temperature 10°C to 40°C (50°F to 104°F) -20'C to 6OC (-4°F to 140°F)

Relative Humidity 0% to 90% noncondensing 0% to 90% noncondensing

g. SYMBOL DESCRIPTIONS

The table on the following page provides the symbols that are found on the TX1 Tissue
Removal System and their definitions. These symbols are used to provide quick information or
instruction in a limited space.

It is important to become familiar with these symbols and their definitions before setting up and
operating the TX1 Tissue Removal System.

8'1
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TABLE 3

Symbols found on the TX1 Tissue Removal System

No. Symbol Definition

1 i Date of manufacture

2 Waste electrical and electronic equipment

3 Serial Number

4 Dangerous voltage

i/A
5 Caution, consult accompanying documents

A
6 Equipotentiality

7 ON (power: connection to the mains)

8 OFF (power: disconnection from the mains)

0
9 Network Connection

CI

0] 0
10 USB Connection

11 Degree of protection against access to hazardous parts and against solid
foreign object, as well as degree of protection from ingress of water

l P20

12 Type BF Equipment

tS *Te B Euipment

9
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11
0 Chapter 4 Installation

a. INTRODUCTION

This section contains instructions recommended for the installation of the TX1 Tissue Removal
System. Prior to following these instructions, it is recommended that a suitable location be
chosen with adequate space, lighting, applicable cleanliness requirements, and utilities.

b. CONTENTS

The following table lists the contents of the TX1 Tissue Removal System Basic Purchase
Package. Your system may contain additional accessories and consumables. Use of
accessories provided by a source other than Tenex may affect your warrantj/. Please contact
your local distributor for additional information.

QTY ITEM

Console

1 Foot pedal

1 Ultrasonic handpiece
1 Reusable tip for ultrasonic handpiece (with wrench)

1 Irrigation cuff (with tubing)
1 Reusable tube set

1 Administration set
10 Collection bag

1 Power cord,120V

1 Extra fuse set

1 Operator's Manual
1 Protective vinyl cover

I Travel case

c. UNPACKING

Your TX1 Tissue Removal System was thoroughly inspected and tested prior to shipment.
Carefully unpack and visually inspect all items for any apparent damage that may have
occurred during shipment. If any physical damage is found or if the system is not within
specification when received, immediately notify the shipping company and Tenex Customer
Service. All claims for damage should be filed promptly. NOTE: All packing material should be
saved for reuse in case the system is returned for service.

The contents of the case should always be checked against the packing slip to ensure all items
have been shipped. If the system is incomplete, notify Tenex Customer Service immediately.

d. CONNECTIONS
After carefully unpacking the TX1 Tissue Removal System and verifying the contents, place the
console on a flat surface. Connect the main components of the system as follows:

Foot Pedal Connect the foot pedal connector to the rear panel receptacle labeled FOOT
PEDAL. Align the notch on the connector and the back panel, insert the connector, and screw it
in by hand until snug.

Electrical Power Verify that the power switch is in the OFF position. Connect the power cord
to the rear panel AC POWER input module. (A 110 V, grounded power cord is supplied from the
manufacturer. Your distributor should provide the proper power cord for your area.)

Tube Set Ensure that the tube that will mate with the peristaltic pump head is properly aligned
in the groove. Insert the cassette into the side panel of the console by pressing the cassette
straight down into the unit until the latching mechanism clicks.

10
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*Chapter 5 System Set-up
a. INTRODUCTION

This section contains instructions necessary for the setup of the TX1 Tissue Removal System
prior to use. It assumes that the installation described in the previous chapter has already
been completed, and that you have all necessary accessories for surgery, including those not
included in the Basic Purchase Package.

b. SET-UP

1. Power on the console by pressing the power switch to the ON position.

2. Slide the irrigation cuff over the irrigation bag. Connect the air tube on the irrigation cuff to
the side panel receptacle labeled AIR.

3. Close the pinch valve on the administration set, and insert the drip chamber spike into the
irrigation bag. Hang the bag from an appropriate hanger.

4. Connect the administration set (male luer) to the cassette administration tube (female luer).

5. Connect the irrigation tube (male luer) to the aspiration tube (female luer).

6. Mount the collection bag on the collection bag holder located at the bottom center of the
tubing cassette. Connect the cassette drain tube to the collection bag.

7. Depress the PRIME command key on the touch screen to prime the irrigation tubing. After
approximately 1 minute, the priming will end, a message will display, and an audible tone
will be heard.

B. Install the tip onto the handpiece using the supplied wrench; turn clockwise to tighten.
Connect the handpiece connector to the side panel receptacle labeled CUT. Align the
red dot on the connector with the red dot on the panel, insert the connector, and screw
clockwise by hand until tight. Place the silicone sleeve over the tip, and install it fully by
turning it clockwise by hand. Line up the irrigation ports perpendicular to the furthermost
part of the phaco tip bevel. If a straight tip is used, position the irrigation ports at right
angles to the handpiece irrigation tube.

9. Disconnect the irrigation tube and aspiration tube from each other. Connect the irrigation
tube (male luer) to the irrigation port on the handpiece and the aspiration tube (female luer)
to the aspiration port on the handpiece.

10. Connect the handpiece connector to the side panel receptacle labeled CUT. Align the red
dot on the connector with the red'dot on the panel, insert the connector, and screw it in by
hand until snug.

11. On the Main screen select IRRIGATION: On, ASPIRATION: Medium, CUTTING POWER:
Medium, COAGULATION: Off.
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U Chapter 6 Operation
a. INTRODUCTION

This chapter contains information that identifies the modes, functions, parameter settings, and
commands necessary to operate the TX1 Tissue Removal System. The following information
should be read and thoroughly understood in detail before operating the system.

The main mode displays four panels, which provide access to the parameter settings for the
available system functions. Each function is activated by simply pressing a soft key in the panel
labeled with the name of that function. This will be indicated by the function being highlighted.
When the TX1 is first powered on, the initialization screen will momentarily display the Tenex
logo, followed by the main mode screen.

The four user functions are Irrigation, Aspiration, Cutting, and Coagulation. The parameter
settings for each function are only available sequentially from left to right at power up. The
system is not ready for use until parameter settings are made for all four functions.

The main mode also contains the Prime, Cutting Time, and Options commands. The Prime
command soft key will initiate the priming cycle when pressed, which fills the tube set with liquid,
tests the valves, and tests the peristaltic pump. The Cutting rime command soft key resets the
cutting timer when pressed. The Options command soft key will access the Options mode when
pressed, providing access to the Sound, Brightness, and Software Upgrade functions.

12

A17

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



c. IRRIGATION FUNCTION
The Irrigation panel provides access to the parameter settings for the Irrigation function.
Controlled by depressing the foot pedal, Irigation is intended to deliver fluid to the surgical
site. When Irrigation is selected On, the irrigation pinch valve will open when the foot pedal
is depressed allowing fluid to flow. When the foot pedal is released, the pinch valve will close
and the fluid will stop flowing. If Irrigation is selected to Off, the foot pedal will have no effect on
irrigation flow.

Irrigation may be used independently, or together with Aspiration or Cutting. Irrigation will
automatically be selected On when Cutting is enabled. When Coagulation is selected On,
Irrigation is automatically overridden.

7Cc
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d. ASPIRATION FUNCTION
The Aspiration panel provides access to the parameter settings for the Aspiration function.
Controlled by depressing the foot pedal, Aspiration is intended to remove emulsified tissue andfluid from the surgical site. When Aspiration is selected to Low, Medium, or High, the peristaltic
pump will start when the foot pedal is depressed, and continue until the vacuum limit is reached.
When vacuum drops below the limit, the pump will restart.
When LOW is selected, the vacuum limit is 100 mmHg. When MEDIUM is selected, the vacuum
limit is 300 mmHg. When HIGH is selected, the vacuum limit is 500 mmHg.
Aspiration may be used independently, or together with Irrigation or Cutting. When used together
with Irrigation, fluid will flow at 10 cc/min when Aspiration is selected to Low, 20 cc/min when
selected at Medium, and 30 cc/min when selected at High. When Coagulation is selected On,
Aspiration is automatically overridden.

14 1~I
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e. CUTTING FUNCTION
The Cuffing panel provides access to the parameter settings for the Cutting function. Controlled
by depressing the foot pedal, Cutting sends an ultrasonic power signal to the handpiece, which
converts it into mechanical vibration, thereby emulsifying soft tissue at the surgical site. When
Cutting Power is selected to Low, Medium, or High, Irrigation will automatically be selected On.
Depressing the foot pedal will open the irrigation pinch valve to allow fluid to flow, and turn on the
cutting handpiece at the power level selected. When the foot pedal is released, the handpiece
will turn off and the fluid will stop flowing.

When LOW is selected, the cutting power is at 40% of the maximum available cutting power.
When MEDIUM is selected, the cutting power is at 65% of the maximum available cutting power.
When HIGH is selected, the cutting power is at 90% of the maximum available cutting power.
Cutting can never be used independently, only together with Irrigation, or with Irrigation and
Aspiration. When Coagulation is selected On, Cuffing is automatically overridden.
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f. COAGULATION FUNCTION
The Coagulation panel provides access to the parameter settings for the Coagulation function.
Controlled by depressing the foot pedal, Coagulation sends an isolated 315 kHz power signal
to the attached bipolar cautery accessory to cauterize small blood vessels. When Coagulation
is selected, all other functions are automatically set to Off. Depressing the foot pedal will turn on
the cautery accessory and activate an audible tone. When the foot pedal is released, the cautery
accessory will turn off and the audible tone will stop.

Cautery can only be used independently. All other functions are automatically overridden.

16 162
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g. MAIN MODE COMMANDS

1. PRIME

The Prime command will initiate the priming cycle when the command soft key is pressed, which
fills the tube set with liquid, tests the valves, and tests the peristaltic pump. The priming cycle will
be indicated by the screen going dark, the Prime soft key turning red, and the message Priming
... Please Wait! displayed on the screen. The aspiration pump will run for approximately 60
seconds. The prime cycle may be stopped at any time by depressing the Prime soft key.

A successful priming cycle will be indicated by the message Priming successful! and an audible
tone, followed by the Irrigation panel being highlighted, indicating that the system is ready for
parameter settings.
A failing priming cycle will be indicated by the message Fluid path blocked! Prime again! or
Vacuum test failed! Prime again! and an audible tone. Refer to the troubleshooting section
for instructions.

2. CUTTING TIME
The Cutting Time command indicates the total time in minutes and seconds that the cutting
function is active. Whenever the foot pedal is depressed in Cutting, the clock will run. Pressing
the Cutting Time soft key at any time will reset the clock to zero.

3. OPTIONS
The Options command will access the Options Mode and display the three Option functions
when the Options command soft key is pressed.

II~~~~~~~~~~~~~~~~~~~~~~~I
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h. OPTIONS MODE FUNCTIONS

1. SOUND

The Sound function allows the volume for audible indicators to be adjusted by depressing the
High soft key to raise the volume or depressing the Low soft key to lower the volume. The
volume will adjust incrementally with each press of a soft key, or if a soft key is pressed and
held. The volume can also be adjusted by dragging your finger along the volume indicator bar or
pressing anywhere on the bar.

2. BRIGHTNESS

The Brightness function allows the brightness of the screen to be adjusted by depressing the
High soft key to raise the brightness or depressing the Low soft key to lower the brightness. The
brightness will adjust incrementally with each press of a soft key, or if a soft key is pressed and
held. The brightness can also be adjusted by dragging your finger along the brightness indicator
bar or pressing anywhere on the bar.

3. UPGRADE

The upgrade function is used to upgrade the TX1 system software, should software upgrades
be made available. The new software will be stored on a USB flash drive provided by the
manufacturer. Contact your local distributor for the availability of software upgrades.

The instructions to upgrade the TX1 system software are as follows:

1. With the power off, install the USB flash drive into either of the USB ports on the back of the
TX1 console.

2. Power on the console.

3. When the Main Mode screen displays, press the OPTIONS command soft key. The Options
Mode screen will display.

4. Note the current version of the software that is displayed in the lower right comer of the screen.

5. Press the START soft key in the UPGRADE panel.

6. If the system recognizes a valid software file, the message Writing Files... Do not power off
the system until the upgrade is complete will display.

7. When the upgrade is complete, the message Restart the Machine will display. Remove the
USB flash drive and power off the console.

8. Turn the power back on, press the OPTIONS soft key, and verify that the new version of
software is displayed in the lower right corner.
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Chapter 7 Cleaning and Sterilization
a. INTRODUCTION

This section contains information on cleaning the console, foot pedal, handpiece, and reusable
tube set. Also covered is the sterilization of the handpiece and reusable tube set.

NOTE: Sterility assurance is the responsibility of the user.

b. CONSOLE

When cleaning any external surface on the console, use only isopropyl alcohol (70%) or a mild
soap and water solution. Use of any other type of cleaning solutions or solvents can damage
the surface of the console and void your warranty.

Before cleaning the console, be sure the AC input power has been disconnected. Use a soft
cloth moistened with cleaning solution and gently wipe the surface of the console. Use only a
very small amount cleaning solution around the electrical and pneumatic connectors and front
panel display. Thoroughly wipe the unit with a lint-free cloth and do not leave any cleaning
solution residue or water spots on the surface. Never spray cleaning solution directly onto the
front panel screen.

c. FOOT PEDAL

Follow the procedure above when cleaning the foot pedal. Even th'ough the foot pedal is
waterproof, always wipe away any fluids that come into contact with the foot pedal during the
course of surgery. Also, gently clean the connecting cable at the end of each day, using only
approved solutions. Be sure to examine the foot pedal cord for nicks or tears.

d. HANDPIECE
After every surgical procedure, the handpiece should be cleaned, inspected, and sterilized
as follows:

1.Disconnect all tubing and remove the silicone sleeve.

2. Connect syringe or the QuickRinse Automated Instrument Rinsing System manufactured by
American Optisurgical, Inc., to aspiration fitting of the handpiece.

3. Flush with distilled water, then filtered air. Repeat as necessary to remove all visible debris.

4. Check the cable for nicks and tears.

5. Inspect the connector to ensure that electrical pins are not bent. Check the strain relief for
nicks and tears.

6. Wrap the handpiece in two layers of cotton muslin.

7. Sterilize per your institution's validated procedures and cycle parameters.

Recommended Guidance for Validation

Type of Sterilizer Temperature Minimum Exposure Time

Gravity 270°F (132' C)

Prevacuum 270°F (132' C) 15 minutes
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1
The following points must be observed for sterilization/cleaning of the handpiece:

Sterilize the handpiece with steam only,

/Thoroughly clean the handpiece before steam sterilizing.

/ If contaminates adhere to the instrument, scrubbing may be necessary.

/ After sterilization, allow the handpiece to cool to room temperature before use.

Use only warm 30° C to 40° C (850 F to 105° F) distilled or deionized water to flush the handpiece.

/Filtered, compressed medical grade air (or nitrogen) or the QuickRinse Automated Instrument
Rinse System manufactured by American Optisurgical, Inc., may be used to blow out the
handpiece. If so, the pressure should not exceed 30 psi.

/ Use caution when handling as the ultrasonic tip is sharp.

e. REUSABLE TUBE SET

After every surgical procedure, the reusable tube set should be cleaned, inspected, and
sterilized as follows:

1. Disconnect the collection bag, administration set, and handpiece from the tube set.

2. Connect syringe or the QuickRinse Automated Instrument Rinsing System manufactured by
American Optisurgical, Inc. to the administration tube.

3. Connect the irrigation tube and aspiration tube together.

4. Thoroughly flush with distilled or deionized water, then low pressure (30 psi max) filtered air.
Repeat as necessary to remove all visible debris.

5. Check the tubing for nicks and tears. Inspect the cassette for any wear or damage. Pay
particular attention to the pressure sensor.

6. Loosely coil the tubing and lay flat on top of the cassette. Wrap in two layers of cotton muslin.

7. Sterilize per your institution's validated procedures and cycle parameters. Allow to cool to
room temperature before use.

Recommended Guidance for Validation

Type of Sterilizer Temperature Minimum Exposure Time

Gravity 2700 F (132° C) 30 minutes

Prevacuum 2700 F (132° C) 20 minutes

The following points must be observed for sterilization/cleaning of the reusable tube set:

/ Sterilize the tube set with steam only.

/ Thoroughly rinse the tube set before steam sterilizing.

/After sterilization, allow the tube set to cool to room temperature before use.

/ Use only warm 300 C to 40° C (850 F to 1050 F) distilled or deionized water to flush the tube set.

/Filtered, compressed medical grade air (or nitrogen) or the QuickRinse Automated Instrument
Rinse System manufactured by American Optisurgical, Inc., may be used to blow out the
tube set. If so, the pressure should not exceed 30 psi.
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Chapter 8 Service and Technical Support
a. INTRODUCTION

The following section contains instructions for fuse replacement, should it be necessary, and
contact information for technical support issues.

b. FUSE REPLACEMENT

The AC power input module contains two fuses that protect the console from excessive loads
and line fluctuations. The module is located at the rear of console, with the power cord plug
and power switch.

Should an over voltage condition occur, these fuses must be replabed with fuses of the same
value. Only replace with 5 x 20 250 V T 5.OA fuses. These fuses are available as a set of 2,
Part No. 430-2215-002.

To replace the fuses, perform the following steps:

1. Remove the AC power cord from the unit.

2. Use a small screwdriver to pull out on the notch on the fuse cover tab above the switch and
pull the cover down. The fuse holders can then be removed.

3. Push the fuse holders the opposite way of the arrow on the top of the holders and pull them up.

4. Remove the old fuses and replace with Part No. 430-2215-002 (fuse type 5 x 20 250 V T 5.OA).

5. Push the fuse holders back into place toward the arrow on the holders. Push the fuse holder
cover closed until it snaps closed.

6. Connect the AC power cord.

c. MAINTENANCE AND UNIT REPAIRS

Periodically, the TX1 Tissue Removal System may need to be returned for service or
maintenance. Prior to the returning the unit, a Return Goods Authodzation (RGA) must
be obtained. This will help the Technical Support Department to expedite the repairs.

Ship the unit, transportation and shipping prepaid to the following address:

Tenex Health, Inc.

25501 Arctic Ocean

Lake Forest, CA 92630
USA

d. CONTACTING TECHNICAL SUPPORT

For technical support call:

Tel. 949.580.1266 Outside USA or contact your local Tenex Distributor

Toll Free 800.576.1266 In USA only

Fax 949.580.1270

Email repairs~optisurgical.com

Website www.optisurgical.com
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* Chapter 9 Troubleshooting Guide

Problem Suggested Action
AC POWER

Unit will not turn on * Check AC power cord is properly connected.

'Check for adequate supply voltage from mains.

'Check fuses in AC power input module, replace if blown.

IRRIGATION SYSTEM

No irrigation 'Check Irrigation parameter setting is selected ON.

'Depress foot pedal and listen for irrigation pinch valve operation (click).

'Check clamp on Administration tubing is open.

'Check Administration tubing is properly installed.

'Check Administration tubing is not kinked or damaged.
'Depress foot pedal and listen for air pump operation.
'Depress foot pedal and check that air is coming out of console (remove tubing
that connects to Administration set).

ASPIRATION SYSTEM

No or poor aspiration (vacuum) 'Check Aspiration parameter setting is selected ON.

· Parameter setting is too low. Increase to higher aspiration setting.
'Check tube set is properly installed.

'Check tube set is not kinked or damaged.

'Check for blocks in tip, handpiece, or tube set.

Unit will not vent 'Depress foot pedal and listen for vent pinch valve operation (dick).
'Check damp on Administration tubing is open.

'Check Administration tubing is properly installed.
'Check Administration tubing is not kinked or damaged.

CUTTING

Handpiece will not tune or work 'Check that tp on handpiece is properly tightened.
'Check handpiece connector is properly inserted into console receptacle.

'Check for damaged tip.

'Check for damaged handpiece.

Poor cutting power 'Parameter setting is too low. Increase to higher cutting power setting,
'Faulty handpiece. Use another handpiece.

COAGULATION

No coag power 'Check Coagulation parameter setting is selected ON.
'Check cautery accessory connector is properly inserted into console receptacle.

'Faulty cautery accessory. Use another accessory.
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O Chapter 10 Factory Default Settings
a. USER FUNCTION PARAMETER SETTINGS

The TX1 Tissue Removal System comes with fixed values for select User function parameter
settings. These values cannot be changed.

Mode Setting

LOW MEDIUM HIGH

CUTTING POWER(% max. available) 40 65 90

ASPIRATION I FLOW (cc/min) 10 20 30

VACUUM (mmHg) 100 300 500

COAGULATION (% max. available) 100

b. MESSAGES

PRIMING MESSAGES DESCRIPTION
Priming ... Please Wait! Prime Button Pressed: will clear when priming cycle is complete.

Vac Test Failed! Prime again! Can't build sufficient vacuum during priming cycle: check the tube set for open
connections or leaks.

Fluid Path Blocked! Prime Again! Vacuum too high during priming cycle: check tubing setup. Check that admin set
clamp is released and fluid is flowing; check tube set is not pinched or blocked.

Priming Successful! Prime cycle is compete.

RUN TIME MESSAGES
Select Irrigation Settings! System is ready for input of Irrigation parameter selling.S. e.c~...r.r.!. a!n. St.n . s .................. Sys.....i s ed o -npu -o! .. ~.a.t.n.p..a.r.- me.'.s. e t......... .....,.................I----- 1 - ,- ----............
Select Aspiration Settings! System is ready for input of Aspiration parameter setting.

Select Cutting Power Settings! System is ready for input of Cutting Power parameter setting.

Select Coagulation Settings! System is ready for input of Coagulation parameter setting.

Check Handpiece! Handpiece not plugged in or handpiece failure.

Check Cassette! Cassette not seated all the way down: should dick into place when seated correctly.

UPGRADE MESSAGES
Checking for updates... System checks for a valid upgrade file on a USB flash drive inserted into USB

port 1 or 2 on the back of the console.

No updates found! No upgrade file found on the drive.

Reading info failed! Problem reading upgrade file on USB flash drive.

USB drive reading error! Problem with USB flash drive.

Current version is newer! The version of the upgrade file on the flash drive is older than the version in the
system; upgrade not allowed.

Writing Files... Image is being written to the system. Do not power off the system until the
upgrade is complete.

Verifying Files... Verifying that the software upgrade is successful.

File verification failed! Upgrade not successful. Power off console and try again.

Restart the machine! Upgrade is complete. Power off the console, remove the USB flash drive, power
on the console, and look on the options page for the current version: it should
match the USB flash image.
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Figure 5. Power output level versus impedance at maximum output power

Cautery Power Output vs. Impedance
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Figure 6. Power output levels versus impedance at full power and 50% power
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Figure 7. Voltage ouput levels versus impedance at full power

Cautery Voltage Output Vs Impedance
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0 Appendix I
EMC Requirements for TX1 Tissue Removal System

The TXI Tissue Removal System meets all applicable requirements of IEC 60601-1-2 for
electromagnetic compatibility. The TXI needs special precautions regarding EMC and
needs to be installed and put into service according to the EMC information provided in
this Appendix.

Portable and mobile RF communications equipment can affect theloperation of the TX1 Tissue
Removal System.

The following is a list of the TX1 Tissue Removal System cables and other accessories that are
used as part of the TX1 Tissue Removal System that comply with sections 36.201 and 36.202
of the EMC Standard IEC60601-1-2 (E):

* Handpiece

* Power cord

* Foot pedal

Use of cables or accessories other than those specified, with the exception of cables
and accessories sold by the manufacturer of the TXI Tissue Removal System as
replacement parts for internal components, may result in increased EMISSIONS or
decreased IMMUNITY of the TX1 Tissue Removal System.

Table 4. Guidance and manufacturer's declaration, electromagnetic emissions, for the
TXI Tissue Removal System.

The TX1 Tissue Removal System is intended for use in the electromagnetic environment specified below. The
customer or the user of the TXI Tissue Removal System should assure that it is used in such an environment.

Emissions Test Compliance Electromagnetic environment: guidance

RF emissions Group 1 The TXI Tissue Removal System uses RF energy only
CISPR 11 for its internal function. Therefore, its RF emissions

are very low and not likely to cause any interference in
nearby electronic environment.

RF emissions Class A The TX1 Tissue Removal System is suitable for use in
CISPR 11 all establishments, including domestic establishments
Harmonic emissions Class A and those directly connected to the public low-voltage
lEG 61000-3-2 power supply network that supplies buildings used for

domestic purposes.
Voltage fluctuations/ Complies
flicker emissions
lEC 61000-3-3
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Table 5. Guidance and manufacturer's declaration, electromagnetic immunity, for the
TX1 Tissue Removal System.

The TX1 Tissue Removal System is intended for use in the electromagnetic environment specified below. The
customer or the user of the TX1 Tissue Removal System should assure that it is used in such an environment.

Immunity test DEC 60601 test level Compliance level Electromagnetic
environment - guidance

Electrostatic ±6 kV contact ±6 kV contact Floors should be wood,
discharge (ESD) concrete, or ceramic tile.

±8 kV air +±8 kv air If floors are covered with
IEC 61000-4-2 synthetic materials, the

relative humidity should be
at least 30%.

Electrical fast ±2 kV for power supply ±2 kV for power supply Mains power quality
transient/burst lines lines should be that of a typical

commercial or hospital
IEC 61000-4-4 - 1 kV for input/output lines ±1 kV for input/output lines environment.

Surge 2 kV Line to ground 2 kV Line to ground Mains power quality
1 kV Line to line 1 kV Line to line should be that of a typical

IEC 61000-4-5 commercial or hospital
environment.

Voltage dips, short <5% UT <5% UT Mains power quality
interruptions, and voltage (<95% dip in UT) (<95% dip in UT) should be that of a typical
variations on power supply for 0.5 cycle for 0.5 cycle commercial or hospital
input lines environment. If the user of

40% UT 40% UT the TX1 Tissue Removal
IEC 61000-4-11 (60% dip in UT) (60% dip in UT) System requires continued

for 5 cycles for 5 cycles operation during power
mains interruptions, it is

70% UT 70% UT recommended that the
(30% dip in UT) I (30% dip in UT) TX1 Tissue Removal
for 25 cycles for 25 cycles System be powered from

an uninterruptible power
<5% UT <5% UT supply or a battery.
(<95% dip in UT) 5 dip in UT)
for S sec for 5 sec

Power frequency (50/60 3 A(rms)/m 3 A(rms)/m Power frequency magnetic
Hz) magnetic field fields should be at levels

characteristic of a typical
IEC 61000-4-8 location in a typical

commercial or hospital
environment.

NOTE: UT is the A.C. mains voltage prior to application of the test level.
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Table 6. Guidance and manufacturer's declaration, electromagnetic immunity, for the
TX1 Tissue Removal System.

The TX1 Tissue Removal System is intended for use in the electromagnetic environment specified below. The
customer or the user of the TX1 Tissue Removal System should assure that it is used in such an environment.

Immunity test IEC 60601 test level T Compliance level Electromagnetic environment: guidance

Portable and mobile RF Communications
equipment should be used no closer to any
part of the TX1 Tissue Removal System,
including cables, than the recommended
separation distance calculated from the
equation applicable to the frequency of
the transmitter.

Recommended separation distance
Conducted RF 3 Vmrrs 3 Vrms

d = 1.2 Vp
IEC 61000-4-6 150 kHz to 80 mHz

Radiated RF 3 V(rmns)/m 3 V(rms)/m
d = 1.2 V P 60 mHz to 800 mHz

IEC 61000-4-3 80 mHz to 2.5 gHz
d = 1.2 V P 800 mHz to 2.5gHz

where P is the maximum output power
rating of the transmitter in watts (W) according
to the transmitter manufacturer and d is the
recommended separation distance in
meters (m).

Field strengths from the fixed RF transmitters,
as determined by an electromagnetic site
survey,. should be less than the compliance
level in each frequency range.b

Interference may occur in the vicinity of
equipment marked with the following symbol:

NOTE 1: At 80 mHz and 800 mHz. the higher frequency range applies.

NOTE 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects, and people.

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless), telephones, and land
mobile radios, amateur radio, AM and FM radio broadcast, and TV broadcast cannot be predicted theoretically with
accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey
should be considered. If the measured field strength in the location in which the TX1 Tissue Removal System is
used exceeds the applicable RF Compliance level above, the TX1 Tissue Removal System should be observed
to verify normal operation. If abnormal performance is observed, additional measures may be necessary, such as
reorientating or relocating the TXI Tissue Removal System.

b Over the frequency range 150 kHz to 80 mHz, field strengths should be less than 3 V(rms)/m.
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Table 7. Recommended separation distances between portable and mobile RF
communications and the TXI Tissue Removal System.

The TXI Tissue Removal System is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the TX1 Tissue Removal System can help prevent
electromagnetic interferences by maintaining a minimum distance between portable and mobile RF communications
equipment (transmitters) and the TX1 Tissue Removal System as recommended below, according to the maximum
outpower of the communications equipment.

Rated maximum output Separation distance according to frequency of transmitter
power of transmitter m

W 150 kHz to 80 mHz 80 mHz to 800 mHz 800 mHz to 2.5 gHz
d 1.2 NP d=l.24P d 1.2']P

0.01 0.12 0.12 0.12

0.1 0.38 ! 0.38 0.38

1 1.2 i 1.2 1.2

10 3.8 3.8 3.8

100 12 12 1 2

For transmitters rated at a maximum output power not listed above, the recommended separation distance (d)
in meters (m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1: At 80 mHz to 800 mHz, the separation distance for the higher frequency range applies.

NOTE 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects, and people.

................................................................. . . . . . . . . . . . . . . ----- -------- ..................................... .. .. r ....................
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FINAL REPORT

STEAM STERILIZATION EVALUATION

PROTOCOL NO.

LABORATORY NO. 

PREPARED FOR:

AMERICAN OPTISURGICAL, INC.
25501 ARCTIC OCEAN

LAKE FOREST, CA 92630

SUBMITTED BY:

NELSON LABORATORIES, INC.
6280 SOUTH REDWOOD ROAD

SALT LAKE CITY, UT 84123-6600
801-963-2600

BI (00
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NELSON LABORATORIES, INC.

STUDY DIRECTOR GLP CERTIFICATION

[XI USFDA (21 CFR PART 58) [ I USEPA (40 CFR PART 160)

STEAM STERILIZATION EVALUATION

I CERTIFY THAT THE TEST WAS CONDUCTED IN ACCORDANCE

WITH THE USFDA OR USEPA REGULATIONS AS NOTED ABOVE.

LABORATORY NO.

V

STUDY DIRECTOR: , . DATE: . V (.
SOPIOAU/ I BH.1-0/022002

I
I

! Jl" J ~ 7 ),il [ k('[ j~, I z;;4 ! ,~- j '· _Ji K,J ....~tlll}, ,;i,,l %u A . ,! ~ i (i 1414 I .,!(I l

]~ ~j~s~1~. h(l 'f,:,");) ,,Li {i i ')¢ 1-ff, ,it ' . .. 8ierl or !gtt Aifff.'';: \ A-l[,1l ,1i r;U ~q ;.h1 ti ,6 ~ I ;l *Jl r~'. ,
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NELSON LABORATORIES, INC.

GAL AUDIT STATEMENT

[XI USEDA (21 CFR PART 58) , ]USEPA (40 CFR PART 160)

STEAM STERILIZATION EVALUATION

Study Director: Final Report Dated:

28 Jun 2002

1 The test was conducted in accordahce with the USFDA or USEPA Regulations as noted
above. All laboratory results pertaining to this study are recorded in Nelson Laboratories'
Data File Number 

2. In accordance with the Good Laboratory Practice Regulations, the Sterilization Cycles
phase(s) of this study was inspected by the Quality Assurance Unit on: 06 Jun 2002
The findings of the inspections) were reported to Management and to the Study Director
on: 06 Jun 2002

3. The Quality Assurance Unit has reviewed this report and has determined that the methods
and standard operating procedures are accurately described, and that the reported results
accurately reflect the raw data.

QUALITY ASSURANCE:. LU~DATE: i~4.12'

~~:t jI,, (-j. L! I ~j-! I I 7, 6~~7 1Z,, Al I OPI OAIOII. .

AI .,, IWI Al,.0Id O Ip1 i;
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STEAM STERILIZATION EVALUATION

LABORATORY NUMBER: 
PROTOCOL NUMBER: 
SAMPLE SOURCE: American Optisurgical, Inc.
SAMPLE IDENTIFICATION: Phacoemulsification Handpiece

Reusable Tubing and Cartridge set
NUMBER OF TEST SAMPLES: 6
DEVIATIONS: None
DATA ARCHIVE LOCATION: Sequentially by lab number
PROTOCOL APPROVAL DATE: 04 Jun 2002
SAMPLE RECEIVED DATE: 28 May 2002
LAB PHASE START DATE: 04 Jun 2002
LAB PHASE COMPLETION DATE: 28 Jun 2002
REPORT ISSUE DATE: 28 Jun 2002
TOTAL NUMBER OF PAGES: 16

REFERENCES:

ANSI/AAMI TIR No. 12-1994. Designing, Testing, and Labeling Reusable Medical Devices for
Reprocessing in Health Care Facilities: A Guide for Device Manufacturers. ANSI/AAMI.

Food and Drug Administration. 1996. Labeling Reusable Medical Devices for Reprocessing in
Health Care Facilities: FDA Reviewer Guidance. Office of Device Evaluation, FDA, Washington,
D.C.

ANSI/AAMI ST46-1993. Good Hospital Practice: Steam Sterilization and Sterility Assurance.
ANSI/AAMI.

EN 554 - Sterilization of Medical Devices-Validation and Routine Control of Sterilization by Moist
Heat. European Committee for Standardization. Brussels, Belgium.

United States Pharmacopeia 25 & National Formulary 20. 2002. United States Pharmacopeial
Convention, Inc., Rockville, MD.

ANSI/AAMI ST8-1994. Hospital Steam Sterilizers. ANSI/AAMI.

ANSI/AAMI/ISO 11 134-1993. Sterilization of Health Care Products-Requirements forValidation and
Routine Control-Industrial Moist Heat Sterilization. ANSI/AAMI/ISO.

84

(b) (4)

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



'N L ON
LA be) . AI ) RI ES

American Optisurgical, Inc. Steam Sterilization Evaluation
Lab Number Page 5

INTRODUCTION:

This report details the methods used in evaluating the recommended steam sterilization procedures
for the Phacoemulsification Handpiece and Reusable Tubing and Cartridge Set 
from American Optisurgical, Inc.

One method of gravity 1320C and one method of prevacuum 132°C steam sterilization was
validated to a sterility assurance level (SAL) of 10W' using the biological indicator overkill method.
Geobacillus stearothermophilus was the indicator organism.

PROCEDURES:

Biological Indicator (BI) Population Verification:

The BI used for the sterilization validations was G. stearothermophilus (SPS Medical, Rochester,
NY, Lot #RT32 exp. Jan 2004) with a labeled population of 2.4 x 106 spores/strip and a D-value of
1.8 minutes at 121 'C. The population was confirmed by serial dilutions after heat-shocking at 95-
1000C for 15 minutes. Dilutions were plated onto soybean casein digest agar (SCDA) and
incubated at 55-60CC for 48 hours. The actual titer of the BI was determined to be 2.0 x 106
spores/strip.

The BI used for the sterilization validations was G. stearothermophilus (SPS Medical, Rochester,
NY, Lot #  exp. Feb 2004) with a labeled population of 1.7 x 106' spores/strip and a D-value
of 2.0 minutes at 121 0C. The population was confirmed by serial dilutions after heat-shocking at
95-100° C for 15 minutes. Dilutions were plated onto SCDA and incubated at 55-60° C for 48 hours.
The actual titer of the BI was determined to be 2.4 x 106 spores/strip.

The liquid spore suspension used for the sterilization evaluation was G. stearothermophilus (SPS
Medical, Rochester, NY, Lot # exp. Jul 2003) with a labeled population of 1.8 x 106
spores/mL and a D-value of 1.8 minutes at 1210C. The population was confirmed by serial
dilutions after heat-shocking at 95-1000C for 15 minutes. Dilutions were plated onto SCDA and
incubated at 55-60°C for 48 hours. The actual titer of the spore suspension was determined to be
5.2 x 108 spores/mL.

The liquid spore suspension used for the sterilization evaluation was G. stearothermophilus (SPS
Medical, Rochester, NY, Lot #  exp. Aug 2003) with a labeled population of 1.5 x 108
spores/mL and a D-value of 1.8 minutes at 121°C. The population was confirmed by serial
dilutions after heat-shocking at 95-1000C for 15 minutes. Dilutions were plated onto SCDA and
incubated at 55-60°C for 48 hours. The actual titer of the spore suspension was'determined to be
1.9 x 108 spores/mL.

B5
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American Optisurgical, Inc. Steam Sterilization Evaluation
Lab Number Page 6

Suture threads were inoculated with 10 pL of the original spore suspension lot # and allowed
to air dry. The population of the spore sutures was confirmed by serial dilutions after heat-shocking
at 95-100°C for 15 minutes. Dilutions were plated onto SCDA and incubated at 55-60°C for 48
hours. The actual titer of the spore sutures was determined to be. 2.8 x 106 colony forming units
(CFU) per suture.

Suture threads were inoculated with 10 J/L of the original spore suspension lot #AR262 and allowed
to air dry. The population of the spore sutures was confirmed by serial dilutions after heat-shocking
at 95-100 0C for 15 minutes. Dilutions were plated onto SCDA and incubated at 55-60°C for 48
hours. The actual titer of the spore sutures was determined to be 1.3 x 106 CFU/suture.

Growth Promotions for Sterility Media:

G. stearothermophilus was grown, heat shocked, and diluted to <100 CFU/0.5 mL. Three tubes
of media from each lot number were inoculated with <100 CFU of the G. stearothermophilus
suspension and the suspension was plated in triplicate onto SCDA to verify the titer. The plates
and tubes were incubated at 55-60 0C for 48 hours and 7 days, respectively. After incubation, the
plates were counted and an inoculating titer was determined. The tubes were scored for the
presence of growth.

Product Inoculation:

The Phacoemulsification Handpiece and Reusable Tubing Cartridge Set (  was
inoculated with BI spore strips and spore sutures in positions expected to be resistant to steam
penetration and thermal conductance. The inoculation locations are as follows:

Phacoemulsification Handpiece

Site 1: Spore suture between slotted flange on connector of handpiece
Site 2: BI spore strip (naked) in end of connector
Site 3: BI spore strip wrapped around cord
Site 4: Spore suture in protruding lumen of handpiece
Site 5: BI spore strip in lumen through the center of the handpiece
Site 6: Spore suture in the groove around the tip of handpiece

tOB
B6
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Reusable Tubing And Cartridge Set

Site 1: Spore suture in corner of plastic block where the tubing enters the block
Site 2: BI spore strip in ceter of plastic block wrapped around gray roller piece
Site 3: BI spore strip taped to flat surface of plastic block
Site 4: Spore suture inside tubing
Site 5: Spore suture inside tubing /
Site 6: BI spore strip wrapped around outside of tubing

A visual demonstration of the inoculation locations can be found in appendix A.

Gravity Steam Sterilization Validation:

An SAL of 10W using one gravity steam sterilization method was validated using the biological
indicator overkill method. Three half cycles were performed on the Phacoemulsification Handpiece
and Reusable Tubing Cartridge Set ( ) using parameters available in hospitals.

The Phacoemulsification Handpiece and Reusable Tubing Cartridge Set were wrapped individually
in two layersof 2-ply, approximately 140 count cotton muslin using sequential wrapping techniques.
The preprocessing weights of the wrapped devices were recorded.

The prepared devices were placed into the "cold" spot of the gravity steam sterilizer and sterilized
for a total of three half cycles at the following parameters:

Phacoemulsification Handpiece

Sterilizer Type: Gravity
Minimum Temperature: 132 0C
Half Cycle Time: 7.5 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

Reusable Tubing Cartridge Set

Sterilizer Type: Gravity
Minimum Temperature: 132°C
Half Cycle Time: 15 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

1o6
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American Optisurgical, Inc. Steam Sterilization Evaluation
Lab Number Page 8

Following the completion of each wrapped half cycle, the devices were aseptically removed from
the sterilizer and the postprocessing weights were recorded. The pre- and post processing weights
did not differ by more than 3%. The devices were transferred to a HEPA-filtered hood to cool.

Within one hour after sterilization, the BIs were transferred to sterile tubes filled with soybean
casein digest broth (SCDB). For an environmental control, a tube of SCDB was left open during
the sterility testing of the BIs. For a positive control, a tube of SCDB was inoculated with an
unprocessed BI and another tube with an unprocessed suture. For a negative control, an
unopened tube of SCDB was incubated with the BIs. The BIs and controls were incubated at 55-
60°C for 7 days and observed for growth of the challenge organism.

Prevacuum Steam Sterilization Validation:

An SAL of 10' using one prevacuum steam sterilization method was validated using the biological
indicator overkill method. Three half cycles were performed on the Phacoemulsification Handpiece
and Reusable Tubing Cartridge Set  using parameters available in hospitals.

The Phacoemulsification Handpiece and Reusable Tubing Cartridge Set  were
wrapped individually in two layers of 2-ply, approximately 140 count cotton muslin using sequential
wrapping techniques. The preprocessing weights of the wrapped devices were recorded.

The prepared devices were placed into the "cold" spot of the prevacuum steam sterilizer and
sterilized for a total of three half cycles at the following parameters:

Phacoemulsification Handpiece

Sterilizer Type: Prevacuum
Preconditioning Pulses: 3
Minimum Temperature: 1320C
Half Cycle Time: 10 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

Reusable Tubing Cartridge Set

Sterilizer Type: Prevacuum
Preconditioning Pulses: 3
Minimum Temperature: 1320C
Half Cycle Time: 10 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

B8
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Following the completion of each wrapped half cycle, the devices were aseptically removed from
the sterilizer and the postprocessing weights were recorded. The pre- and post processing weights
did not differ by more than 3%. The devices were transferred to a HEPA-filtered hood to cool.

Within one hour after sterilization, the BIs were transferred to sterile tubes filled with SCDB. For
an environmental control, a tube of SCDB was left open during the sterility testing of the BIs. For
a positive control, a tube of SCDB was inoculated with an unprocessed BI and another tube with
an unprocessed suture. For a negative control, an unopened tube of SCDB was incubated with
the BIs. The Bis and controls were incubated at 55-60°C for 7 days and observed for growth of
the challenge organism.

RESULTS:

Results forthe Phacoemulsification Handpiece and Reusable Tubing Cartridge Set (
gravity 1320C, wrapped, steam sterilization half cycles can be found in Tables 1-2. Results for the
prevacuum 132 0C, wrapped, steam sterilization half cycles can be found in Table 3-4. No growth
was observed for the BIs in three separate half cycles. The positive control was positive for growth
and the negative and environmental controls were negative for growth.

CONCLUSION:

Results validate the Phacoemulsification Handpiece and Reusable Tubing Cartridge Set 
 from American Optisurgical, Inc. for the following sterilization cycles:

-Phacoemulsification Handpiece

Sterilizer Type: Gravity
Minimum Temperature: 132°C
Full Cycle Time: . 15 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

Sterilizer Type: Prevacuum
Preconditioning Pulses: 3
Minimum Temperature: 1320C
Full Cycle Time: 20 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

B9

(b) (4)

(b) (4)

(b) (4)
(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



NELSON
LAB 'AI (-)RI E13

American Optisurgical, Inc. Steam Sterilization Evaluation
Lab Number  Page 10

Reusable Tubing Cartridge Set

Sterilizer Type: Gravity
Minimum Temperature: 1320C
Full Cycle Time: 30 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

Sterilizer Type: Prevacuum
Preconditioning Pulses: 3
Minimum Temperature: 132°C
Full Cycle Time: 20 minutes
Minimum Dry Time: 0 minutes
Sample Configuration: Wrapped

Note: Tubing connectors were validated disconnected from each other in an open configuration.

STATEMENT OF UNCERTAINTY:

The uncertainty of the sterility test is the ability to detect the growth of organisms if present. This
is demonstrated by inoculating each lot of media with 1-100 organisms and showing growth. No
standard uncertainty has been assigned to this test.

-Bell~~~~~~~~~~~~~-

/ .. ' f.-' '7 7

Matthew A. Roybal, B.S. ' Angela M. Eklund, A.S.
Hospital Reprocessing Section.Leader Study Director

~/ ! L
Study Completion Date

SCT/clc
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TABLE 1. Biological Indicator Test Results For The Phacoemulsification Handpiece
7.5 Minute, Gravity 132°C Wrapped Half Cycle

IDENTIFICATION CYCLE 1 CYCLE 2 CYCLE 3

Site 1 0 0 0

Site 2 0 0 0

Site3 0 0 0

Site 4 0 0 0

Site 5 0 0 0

Site 6 0 0 0

Positive Controls ++ ++ +

Negative Control 0 0 0

Environmental Control 0 0 0

0 = No Growth

+ = Growth

BII
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TABLE 2. Biological Indicator Test Results For The Reusable Tubing Cartridge Set
15 Minute, Gravity 132°C Wrapped Half Cycle

IDENTIFICATION CYCLE 1 CYCLE 2 CYCLE 3

Site 1 0 0 0

Site 2 0 0 0

Site 3 0 0 0

Site4 0 0 0

Site5 0 0 0

Site 6 0 0 0

Positive Controls + + +

Negative Control 0 0 0

Environmental Control 0 0 0

0 = No Growth

+ = Growth

B12
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TABLE 3. Biological Indicator Test Results For The Phacoemulsification Handpiece
10 Minute, Prevacuum 132C Wrapped Half Cycle

IDENTIFICATION CYCLE 1 CYCLE 2 CYCLE 3

Site 1 0 0 0

Site 2 0 0 0

Site3 0 0 0

Site4 0 0 0

Site 5 0 0 0

Site 6 0 0 0

Positive Controls +, + +, + +, +

Negative Control 0 0 0

Environmental Control 0 0 0

0 = No Growth

+ = Growth

BI3
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TABLE 4. Biological Indicator Test Results For The Reusable Tubing Cartridge Set
10 Minute, Prevacuum 132"C Wrapped Half Cycle

IDENTIFICATION CYCLE 1 CYCLE 2 CYCLE 3

Site 1 0 0 0

Site 2 0 0 0

Site 3 0 0 0

Site 4 0 0 0

Site 5 0 0 0

Site 6 0 0 0

Positive Controls + + ++

Negative Control 0 0 0

Environmental Control 0 0 0

0 = No Growth

+ = Growth

B14
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(~~~~~~~~~~.7

FIGURE 1: Phacoemulsification Handpiece

FIGURE 2: Reusable Tubing Cartridge Set

APPENDIX A. Inoculation Locations

B15
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All reports and letters issued by Nelson Laboratories, Inc. are for the exclusive use of the sponsor
to whom they are addressed. Reports may not be reproduced except in their entirety. No
quotations from reports or use of the corporate name is permitted except as expressly authorized
by Nelson Laboratories, Inc. in writing. The significance of any data is subject to the adequacy and
representative character of the samples tendered for testing. Nelson Laboratories, Inc. warrants
that all tests are performed in accordance with established laboratory procedures and standards.
Nelson Laboratories, Inc. makes no other warranties of any kind, express or implied. Nelson
Laboratories, Inc. expressly states that it makes no representation or warranty regarding the
adequacy of the samples tendered for testing for any specific use of application, that determination
being the sole responsibility of the sponsor. Nelson Laboratories' liability for any loss or damage
resulting from its actions or failure to act shall not exceed the cost of tests performed, and it shall
not be liable for any incidental or consequential damages.
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1. Introduction

1.1 Purpose

This document defines the software requirements for the TX ITM Tissue Removal System. The TX ITM Tissue
Removal System, hereafter referred to as the device, is a Class I1 active medical device that will be used in
minimally-invasive surgical procedures to remove diseased soft tissue.

1.2 Scope

This document is intended for the team assigned to design and develop the device.

1.3 Definitions, acronyms and abbreviations

Electrocauterization is a surgery technique that uses a high-frequency electrical current to stop bleeding from
small blood vessels. In this document, the term coagulation is also used with the same meaning as above.

Ultrasonic handpiece is a handheld electromechanical resonator that the clinician uses to generate and deliver
ultrasonic power to achieve tissue fragmentation.

Bipolar cauterization forceps is a handheld instrument used to deliver electrical energy to achieve localized
cauterization.

Foot pedal is a device that contains foot-activated switches.

Soft key is a Graphical User Interface element programmable by software that accepts user input by touching
it on the touch screen display.

Text display is a Graphical User Interface element used to display informnation in form of a text string.

Inage display is a Graphical User Interface element used to display information in form of an image.

Indicator bar is a Graphical User Interface element used to display a value in form of a variable length bar.

In this document, the following acronyms and abbreviations are used:

* Coag - Coagulation or Electro-cauterization;
* ADC - Analog to Digital Converter;
* DAC - Digital to Analog Converter;
* GUI - Graphical User Interface;
• O/S - Operating System.

1.4 References

IEEE Std. 830-1998: IEEE Recommended Practice for Software Requirements Specifications.

IEC 62304: Medical Devices Software - Software Lifecycle Processes.
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ISO 14971: Medical Devices - Application of Risk Management to Medical Devices.

2. Device Overview

2.1 Product Perspective

The TX ITM Tissue Removal System, hereafter referred to as the device, is a Class II active medical device
that will be used in minimally-invasive surgical procedures to remove diseased soft tissue.

The device will be used in conjunction with an ultrasonic imaging device that will allow the doctor to
visualize the surgical action under the skin during the surgery.

The device will be a system comprised of a console, ultrasonic handpiece, and foot pedal. The device will
use the following accessories and consumables:

* Tip for ultrasonic handpiece;
* Silicone sleeve;
• Administration set;
* Tube set;
• Collection bag;
* Bipolar cautery pencil or forceps.

The device will be operated as a standalone unit, with no need for a dedicated service cart or external source
of utilities other than A/C power.

2.1.1 System interfaces

The system will interact with mass storage devices thru USB. The system will be able to connect to a
PC through a network connection as shown in Figure 1.

Figure 1
System Interfaces

Sytem Device

Maintenance & ',PC
Troubleshooting
Personnel,.

2.1.2 User interfaces

The system will provide the user with a touch screen user interface and a foot pedal.
The graphical interface will have two different screens, one for main functions and one for options.
Each screen will have up to four distinct areas as follows:

· Bottom area for commands and warning messages;
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* Middle area for different settings grouped in panels;
• Top area for logo.

The foot pedal will be used to control the power and the fluidics. The foot pedal consists of a foot-
activated switch.

2.1.3 Hardware interfaces

The software will communicate with the following hardware:
• Display panel;
• Touch screen;
* Foot pedal;
* Valve driver;
* Pump motor driver;
* Irrigation pump driver;
* Ultrasonic driver;
* Sound Controller;
* Flash Memory Controller;
* USB Controller;
• Network Controller.

2.1.4 Software interfaces

The software will interface with a custom build Linux O/S that is configured to run on a specific
hardware platform.

2.1.5 Communication interfaces

The software will communicate with USB compatible mass storage devices using USB protocol. For
upgrade purposes, an encrypted authorization key that contains checksum information is used to
verify the files transferred from the USB mass storage devices.

2.1.6 Memory constraints

The memory constraints imposed on the software will depend on the specific hardware platform
selected for the system (see Appendix B for more details).

2.1.7 Operations

Two modes of operations will be available for the system: surgery mode and options mode. Both
operating modes will be accessible from the same GUI.

In surgery mode of operation, the system will output power. only under clinician control and
supervision.

In options mode, the system software can be upgraded.

2.1.8 Site adaptations requirements

The software will-be pre-installed inside the device.
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2.2 Functions

The device will be used in minimally-invasive surgical procedures to remove diseased soft tissue. Different
modes of operation shall be user selectable. Delivery of ultrasonic energy to the patient shall be controlled by
a foot pedal. Placement of the ultrasonic energy relative to the patient is controlled by the clinician using a
handpiece.

The device Software will control the machine subsystems according to the clinician input and the machine
settings. A block diagram of the system with all the subsystems is depicted in Figure 2.
The software functions are divided in three classes:

• Graphical User Interface (GUI);
* Process Monitoring and Control;
* Safety.

The Graphical User Interfaces is two operating modes screens. Each individual screen will have interface
elements that allow the user to set system parameters that are relevant for the current operating mode, to
display important information about the current system state and to switch to the others operating modes.

The Process Monitoring and Control functions describe the way the system has to respond to user input, to
feedback signals and to inputs from system sensors according to the preset system parameters.

The Safety functions describe the way the system should respond to various hazards that may affect the
patient health. The purpose of the Safety functions is to reduce the severity and/or the frequency of the harms
caused by the hazards.

6 of 22

D6

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TXI Software Requirements Specification Rev. I p9 .

- --- - ---- - - --

I I

~~~~~~~~I I~~~~~~~Jo) ~~~~~~~~~~~~~~~~~~~~~~~I I-
~~~~~~~~~~~~~I C/' I-

· 'oE r-,

I I I

* C(

CL~~~C

.EI i

I ~~~~~~~~~~~I

I

o~~~~~~~~~~ I

2 2

m, tE 'ca

I i

I I

a!~~~~~~~~~~~~~~~~b_ :>.C

U.]~~~~ ~~~~~~ ... ...

,O - I,~-0~~~~~~C 'L - ~

I a~p

009 ~~~~~~~"'o I
ZC) ~~~~~~~~~~~~C
o I~~~~~~~~-- - -

z u~~~~~~~~ I-- -- - --

~:[0~~~~~~~~~~
F- 0

I>~ ~~~r I ,C

0~~~~~~~~~~~~~~~ :

O u-

I I3 I - 03

oC I~~~~~~~~~~~~~~c

I > >

I ~~~~~~~~~~~~Iico E ------- CDZ

D7

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TXI Software Requirements Specification Rev. I Pg. 8 of 222

2.3 User characteristics

The system will be operated by one type of user: the clinician. The clinician will operate the system in either a
surgery mode or an options mode. The system will not require logging.

2.4 Design Constraints

The following constraints were factored into the development of the software requirements for the device:

* Driving force - The surgical procedure to be performed with the device is intended to shorten the
healing and recovery time for the patient when compared to traditional, invasive surgical methods.

• Design freedom - Device design freedom is limited by contract customer requirements and input
throughout the project.

* Timeline - One fully-functional unit (with Operator's manual) must be delivered to the contract
customer in March, 2010.

* Regulatory policies - Design of the device must follow applicable U.S. and International regulations
concerning design controls for a medical device.

* Platform - The starting point for design and development of the device will be the Vizual®
Phacoemulsification System.

* Budget - Design and development budget is 
* Reliability requirements - The device software must be able to run while the system is turned on.
* Hardware limitations - The device software will reside on a hardware platform compatible with Unix-

based operating systems.
* Interfaces to other applications - The device software cannot interface with other applications.
* Parallel operation - The device software cannot perform parallel operations.
* Audit functions - The device software does not require activity tracking.
* Higher-order language requirements - A high level programming language is required for maintenance

purposes; a compliable programming language is required in order to fulfill performance requirements.
* Criticality of the application - The device software is important for patient safety; faulty system

operations may result in injury to the patient or user.
* Device safety - Design of the device must follow applicable U.S. and International standards for

electrical safety and risk management. Patient safety during the surgery is the primary objective for the
device, while ease of use, flexibility, maintainability and upgradeability are secondary objectives. Loss
of control over U/S power, aspiration and irrigation present a fundamental risk. Special hazard
mitigation requirements are needed in order to prevent user error, hardware failure or software failure.

The device software requirements depend on the availability of the hardware and the O/S.

2.5 Apportioning of requirements

The device will include software updating functions.

R of 2 14
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3. Specific Requirements

3.1 External interfaces

Multiple subsystems will interface with the device software. The sources for input and the destinations for
outputs will use either digital or analog signals.

3.1.1 Input interfaces

The input analog signal is converted to a digital value using an ADC with at least 10 bit precision. All
input interfaces are described in Table I.

Table 1: Input interfaces
Name Purpose Source Type Digital Timing

Range
Touch screen User input for GUI Touch Screen Analog 0-800 Anytime
horizontal
position
Touch screen User inpul for GUI Touch Screen Analog 0-600 Anytime
vertical
position
Foot pedal User input for power and Foot pedal Digital - Anytime
pressed flow control
Vacuum level Feedback from fluidics Force sensor Analog 0- 500 Anytime
Foot pedal Foot pedal present signal Foot pedal connector Digital - Anytime
present
Cassette Cassette present signal Cassette present switch Digilal Anytime
present
Handpiece U/S driver feedback U/S driver Digital During U/S
ground fault cutting power

output
Handpiece U/S driver feedback UIS driver Digital During U/S
tuning fault cutting power

outpul

3.1.2 Output interfaces

The output analog signal is converted from a digital value using a DAC with at least 10 bit precision.
Redundant enable signals are used to control the phaco power, the peristaltic pump, the vitrectomy
pump and the coagulation power. All output interfaces are described in Table 2.

Table 2: Output interfaces
Name Purpose Destination Type, Digital Timing

I Range
Flow Sets the pump speed; Pump motor driver Analog 0-50 When the foot

depends on Vacuum level pedal is pressed
and Foot pedal detent in Main mode

Power Sets the U/S and Coag power Phaco & Coagulation driver Analog 0- 100 When the fool
output: depends on Vacuum pedal is pressed
level variation and Foot in Main mode
pedal detent

U/S Enable Enable U/S Driver Phaco & Coagulation driver Digital When the foot
pedal is pressed
in Main mode
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U/S Power Enable U/S Power Output Phaco & Coagulation driver Digital When the foot
Enable pedal is pressed

in Main mode
Vent Valve Opens/Closes the Vent Valve Driver Digital When the foot
Enable Valve pedal is released

in Main mode
Irrigation Opens/Closes the Irrigation Valve Driver Digital When the foot
Valve Enable Valve pedal is pressed

in Main mode
Irrigation Vent Opens/Closes the Irrigation Valve Driver Digital When the fool
Valve Enable Vent Valve pedal is released

in Main mode
Analog Drivers Enables the analog driver Analog Driver Power Digital Always
Enable board Module
Watchdog Resets the watchdog timer at Watchdog Timer Digital Always
Timer Reset least every I second

3.2 Functional requirements

This section describes the fundamental actions that must occur to accept inputs and produce outputs. It
includes explanations of validity checks on inputs, sequences of operations, and responses to abnormal
situations.

3.2.1 Graphical User Interface (GUI)

The system shall have a Graphical User Interface (GUI) thatallows the operator to view system
status, to change system parameters and to update the system software by using soft keys, text
displays and image displays.

3.2.1.1 System Startup

3.2.1.1.1 The system shall display a Logo image during the booting process.

3.2.1.2 Operating Modes

3.2.1.2.1 The system shall have two different operating modes named Main Mode and
Options Mode; the default mode after §ystem start-up shall be the Main Mode.

3.2.1.3 Main Mode

The system shall have a Main Mode screen.

3.2.1.3.1 The Main Mode screen shall have a company logo image display.

3.2.1.3.2 The Main Mode screen shall have a text display for the current warning message.

3.2.1.3.3 The Main Mode screen shall have a soft key for Prime command.

3.2.1.3.4 The Main Mode screen shall have a soft key for Cutting Time command.

3.2.1.3.5 The Main Mode screen shall have a soft key for Options command.

3.2.1.3.6 The Main Mode screen shall have an Irrigation panel.

10 nf 9.2 1 4
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3.2.1.3.7 The Main Mode's Irrigation panel shall have an On soft key for activating
irrigation.

3.2.1.3.8 The Main Mode's Irrigation panel shall have an Off soft key for deactivating
irrigation.

3.2.1.3.9 The Main Mode screen shall have an Aspiration panel.

3.2.1.3.10 The Main Mode's Aspiration panel shall have a soft key for setting High
aspiration level.

3.2.1.3.11 The Main Mode's Aspiration panel shall have a soft key for setting Medium
aspiration level.

3.2.1.3.12 The Main Mode's Aspiration panel shall have a soft key for setting Low aspiration
level.

3.2.1.3.13 The Main Mode's Aspiration panel shall have an Off soft key for deactivating
aspiration.

3.2.1.3.14 The Main Mode screen shall have a Cutting Power panel.

3.2.1.3.15 The Main Mode's Cutting Power panel shall have a soft key for setting High
cutting power level.

3.2.1.3.16 The Main Mode's Cutting Power panel shall have a soft key for setting Medium
cutting power level.

3.2.1.3.17 The Main Mode's Cutting Power panel shall have a soft key for setting Low
cutting power level.

3.2.1.3.18 The Main Mode's Cutting Power panel shall have an Off soft key for deactivating
cutting power.

3.2.1.3.19 The Main Mode screen shall have a Coagulation panel.

3.2.1.3.20 The Main Mode's Coagulation panel shall have an On soft key for activating
coagulation power.

3.2.1.3.21 The Main Mode's Coagulation panel shall have an Off soft key for deactivating
coagulation power.

3.2.1.3.22 The Main Mode screen shall have a text display for the elapsed cutting time
formatted as minutes:seconds.

3.2.1.4 Options Mode

The system shall have an Options Mode screen.

3.2.1.4.1 The Options Mode screen shall have a company logo image display.

3.2.1.4.2 The Options Mode screen shall have a text display for the current warning
message.

3.2.1.4.3 The Options Mode screen shall have a soft key for Main Screen command.

3.2.1.4.4 The Options Mode screen shall have a Sound panel.
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3.2.1.4.5 The Options Mode's Sound panel shall have a soft key for setting Higher sound

volume.

3.2.1.4.6 The Options Mode's Sound panel shall have a soft key for setting Lower sound
volume.

3.2.1.4.7 The Options Mode's Sound panel shall have an indicator bar for showing and
adjusting the current sound volume.

3.2.1.4.8 The Options Mode screen shall have a Brightness panel.

3.2.1.4.9 The Options Mode's Brightness panel shall have a soft key for setting Higher
brightness level.

3.2.1.4.10 The Options Mode's Brightness panel shall have a soft key for setting Lower
brightness level.

3.2.1.4.11 The Options Mode's Brightness panel shall have an indicator bar for showing
and adjusting the current brightness level.

3.2.1.4.12 The Options Mode screen shall have an Upgrade panel.

3.2.1.4.13 The Options Mode's Upgrade panel shall have a soft key for Start upgrade
command.

3.2.2 Process Monitoring and Control

The device shall monitor and process the input signals from the hardware and shall control the
hardware according to the inputs and the current system settings.

3.2.2.1 Syvstem Startup

3.2.2.1.1 During the booting process the power board shall be disabled; the system shall
enable the power board after the booting process.

3.2.2.2 Main Mode

3.2.2.2.1 In Main Mode, after system start-up, the Aspiration, Cutting Power and
Coagulation panels shall be deactivated, none of' the two Irrigation options shall be
selected, and "Select Irrigation settings!" warning message shall be displayed.

3.2.2.2.2 In Main Mode, the Prime command shall start the prining cycle that consists of
the following sequential actions: the irrigation and the vent valve shall open for 4
seconds; the vent valve shall close and the peristaltic pump shall run for 44
seconds; the irrigation valve shall close, the vent valve shall open and the
peristaltic pump shall run for 5 seconds; the priming vacuum test shall begin: the
irrigation valve and the vent valve shall close, the peristaltic pump shall run until
vacuum of 250 mmHg is built; the irrigation valve and the vent valve shall open for
3 seconds; Prime command soft key shall remain pressed during priming cycle;
Options command soft key shall be deactivated during priming cycle; "Priming...
Please wait!" message shall be displayed during priming cycle.

3.2.2.2.3 In Main Mode, during priming cycle, if a vacuum level of 350 mmflg is reached
before the priming vacuumn test, the primting cycle shall be aborted, the "Fluid path
blocked! Prime again!" warning message shall be displayed and Irrigation,
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Aspiration, Cutting Power and Coagulation panels shall be deactivated until a
successful priming cycle is performed.

3.2.2.2.4 In Main Mode, during priming cycle, if a vacuum level of 250 mmHg is not
reached in less then 10 seconds during the printing vacuum test, the priming cycle
shall be aborted, the "Vacuum test failed! Prime again!" warning message shall be
displayed and Irrigation, Aspiration, Cutting Power and Coagulation panels shall
be deactivated until a successful priming cycle is performed.

3.2.2.2.5 In Main Mode, after completion of a successful priming cycle, the Aspiration,
Cutting Power and Coagulation panels shall be deactivated, none of the two
Irrigation options shall be selected, and "Select Irrigation settings!" warning
message shall be displayed.

3.2.2.2.6 In Main Mode, if no irrigation option is selected, irrigation, aspiration, cutting
power and coagulation functions shall be disabled.

3.2.2.2.7 In Main Mode, if the Aspiration panel is disabled, selecting an irrigation option
shall enable Aspiration panel and "Select Aspiration settings!" warning message
shall be displayed.

3.2.2.2.8 In Main Mode, if no aspiration option is selected, irrigation, aspiration, cutting
power and coagulation functions shall be disabled.

3.2.2.2.9 In Main Mode, if the Cutting Power panel is disabled, selecting an aspiration
option shall enable Cutting Power panel and "Select Cutting Power settings!"
warning message shall be displayed.

3.2.2.2.10 In Main Mode, if no cutting power option is selected, irrigation, aspiration,
cutting power and coagulation functions shall be disabled.

3.2.2.2.11 In Main Mode, if the Coagulation panel is disabled, selecting a cutting power
option shall enable Coagulation panel and "Select Coagulation settings!" warning
message shall be displayed.

3.2.2.2.12 In Main Mode, if no coagulation option is selected, irrigation, aspiration, cutting
power and coagulation functions shall be disabled.

3.2.2.2.13, In Main Mode, if the Coagulation panel is enabled and no coagulation option is
selected, selecting a coagulation option shall clear the "Select Coagulation
settings!" warning message.

3.2.2.2.14 In Main Mode, if coagulation On option is selected, irrigation, aspiration, and
cutting power functions shall be disabled,: and coagulation function shall be
enabled.

3.2.2.2.15 In Main Mode, if coagulation Off option is selected, irrigation, aspiration, and
cutting power functions shall be enabled, and coagulation function shall be
disabled.

3.2.2.2.16 In Main Mode, if irrigation On option is selected and irrigation function is
enabled, the irrigation valve shall be open and the irrigation pump shall start
running.

3.2.2.2.17 In Main Mode, if irrigation On option is selected and irrigation function is
enabled, releasing the foot pedal shall close the irrigation valve and the irrigation
pump shall stop running.
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3.2.2.2.18 In Main Mode, if irrigation Off option is selected and irrigation function is
enabled, the irrigation valve shall remain closed and the irrigation pump shall not
run.

3.2.2.2.19 In Main Mode, if cutting power options are enabled, selecting irrigation Off
option shall automatically select cutting power Off option.

3.2.2.2.20 In Main Mode, if aspiration High option is selected, the aspiration function is
enabled and the foot pedal is pressed for more then the aspiration delay, the
peristaltic pump shall run at high flow rate; when the vacuum level reaches the
high vacuum limit, the peristaltic pump shall stop, and once the vacuum level drops
under the high vacuum limit, the peristaltic pump shall restart.

3.2.2.2.21 In Main Mode, if aspiration Medium option is selected, the aspiration function is
enabled and the foot pedal is pressed for more then the aspiration delay, the
peristaltic pump shall run at medium flow rate; when the vacuum level reaches the
medium vacuum limit, the peristaltic pump shall stop, and once the vacuum level
drops under the medium vacuum limit, the peristaltic pump shall restart.

3.2.2.2.22 In Main Mode, if aspiration Low option is selected, the aspiration function is
enabled and the foot pedal is pressed for more then the aspiration delay, the
peristaltic pump shall run at low flow rate; when the vacuum level reaches the low
vacuum limit, the peristaltic pump shall stop, and once the vacuum level drops
under the low vacuum limit, the peristaltic pump shall restart.

3.2.2.2.23 In Main Mode, if aspiration function is enabled and there is vacuum in the
aspiration line, when the foot pedal is released the vent valve shall be opened until
the vacuum from the aspiration line is cleared.

3.2.2.2.24 In Main Mode, if aspiration Off option is selected, the aspiration function is
disabled, or the foot pedal is released, the peristaltic pump shall stop running.

3.2.2.2.25 In Main Mode, if cutting power High option is selected, the cutting power
function is enabled and the foot pedal is pressed for more then one second,
ultrasonic power shall be delivered trough the ultrasonic handpiece at high power
level; cutting power shall be delivered in a pulsed mode with the fixed on time and
off time; elapsed cutting time shall be incremented while cutting power is
delivered.

3.2.2.2.26 In Main Mode, if cutting power Medium option is selected, the cutting power
function is enabled and the foot pedal is pressed for more then one second,
ultrasonic power shall be delivered trough the ultrasonic handpiece at medium
power level; cutting power shall be delivered in a pulsed mode with fixed on time
and off time; elapsed cutting time shall be .incremented while cutting power is
delivered.

3.2.2.2.27 In Main Mode, if cutting power Low option is selected, the cutting power function
is enabled and the foot pedal is pressed for more then one second, ultrasonic power
shall be delivered trough the ultrasonic handpiece at low power level; cutting
power shall be delivered in a pulsed mode with fixed on time and off time; elapsed
cutting time shall be incremented while cutting power is delivered.

3.2.2.2.28 In Main Mode, if cutting power Off option is selected or the cutting power
function is disabled, ultrasonic power delivery shall stop.

3.2.2.2.29 In Main Mode, selecting cutting power High, Medium or Low options shall
automatically select irrigation On option.
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3.2.2.2.30 In Main Mode, if coagulation On option is selected and the foot pedal is pressed,
coagulation power shall be delivered trough the coagulation forceps.

3.2.2.2.31 In Main Mode, if coagulation Off option is selected or the coagulation function is
disabled, coagulation power delivery shall stop.

3.2.2.2.32. In Main Mode, pressing Prime soft key during the priming cycle shall stop the
priming cycle.

3.2.2.2.33 In Main Mode, the Cutting Time command shall set elapsed cutting time value to
"00:00".

3.2.2.2.34 In Main Mode, if cutting power High, Medium or Low option is selected, the
cutting power function is enabled, the foot pedal is pressed, and no handpiece or a
defective handpiece is connected to the system, the system shall display "Check
Handpiece!" warning message and cutting power delivery shall stop.

3.2.2.2.35 In Main Mode, if coagulation Off option is selected and the cassette is not
properly inserted into the system and the foot pedal is pressed, the system shall
display "Check Cassette!" warning message and the irrigation valve shall close,
the peristaltic pump and cutting power delivery shall stop.

3.2.2.2.36 In Main Mode, the Options command shall switch to Options Mode screen.

3.2.2.3 Options Mode

3.2.2.3.1 In Options Mode, pressing High soft key from Sound panel shall increase sound
volume; the sound volume indicator bar shall show a higher sound volume level.

3.2.2.3.2 In Options Mode, pressing Low soft key from Sound panel shall decrease sound
volume; the sound volume indicator bar shall show a higher sound volume level.

3.2.2.3.3 In Options Mode, pressing on sound volume indicator bar from Sound panel shall
set the sound volume at the corresponding level.

3.2.2.3.4 In Options Mode, pressing High soft key from Brightness panel shall increase
brightness level; the brightness level indicator bar shall show a higher brightness
level.

3.2.2.3.5 In Options Mode, pressing Low soft key from Brightness panel shall decrease
brightness level; the brightness level indicator bar shall show a higher brightness
level.

3.2.2.3.6 In Options Mode, pressing on brightness level indicator bar from Brightness panel
shall set the brightness at the corresponding level.

3.2.2.3.7 In Options Mode, while an USB mass storage device not containing upgrade files
is plugged into the system or no USB mass storage is plugged into the system,
pressing Start soft key from Upgrade panel shall display "Checking for updates..."
followed by "Verifying files..." and "File verification failed!" warning messages
and the upgrading process shall be aborted.

3.2.2.3.8 In Options Mode, while an USB mass storage device containing incorrect upgrade
files is plugged into the system, pressing Start soft key from Upgrade panel shall
display "Checking for updates..." followed by "No updates found!" warning
messages and the upgrading process shall be aborted.
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3.2.2.3.9 In Options Mode, while an USB mass storage device containing correct upgrade
files is plugged into the system, pressing Start soft key from Upgrade panel shall
display "Checking for updates..." followed by "Verifying files..." and "Writing
files..." warning messages; "Restart the machine!" warning message shall be
displayed after the upgrade process is completed and the upgraded software version
shall be loaded after a system restart.

3.2.2.3.10 In Options Mode, the Main Screen command shall switfh to Main Mode screen.

3.2.3 Safety

The device shall mitigate hazards that could occur during system operation in order to ensure patient
safety.

3.2.3.1 Main Mode

3.2.3.1.1 In Main Mode, the Prime soft key shall be deactivated when the foot pedal is
pressed.

3.2.3.1.2 In Main Mode, the Options soft key shall be deactivated when the foot pedal is
pressed.

3.2.3.2 Options Mode

3.2.3.2.1 In Options Mode, the Main Screen soft key shall be deactivated when the foot
pedal is pressed.

3.3 Performance Requirements

3.3.1 External Interfaces

3.3.1.1 The watchdog timer shall be reset at least every 2 seconds.

3.3.1.2 The system shall be able to read foot pedal inputs in less then 1 millisecond.

3.3.1.3 The system shall be able to read touch screen inputs in less then 10 millisecond.

3.3.1.4 The system shall be able to read systemnfeedback signals in less then I millisecond.

3.3.1.5 The system shall be able to read vacuum level in less then 1 millisecond.

3.3.1.6 The system shall be able to send enable, power level and flow level signals in less then I
millisecond.

3.3.2 Graphical User Interface (GUI)

3.3.2.1 The statuis change displays in GUI shall be update in less then 200 milliseconds.

3.3.2.2 The mode screens in GUI shall be changed in less then 2 seconds.

3.3.3 Process Monitoring and Control

3.3.3.1 The system shall control power enable signals at least every 5 milliseconds.

3.3.3.2 The system shall be able to respond to user inputs in less then 20 milliseconds.
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3.3.3.3 The system shall be able to respond to vacuum readings in less then 10 milliseconds.

3.3.3.4 The system shall be able to respond to feedback signals in less then 10 milliseconds.

3.3.4 Safety

3.3.4.1 The system shall be shut down if the watchdog timer is not reset for more then 2 seconds.

3.3.4.2 After a system shut down the power board shall, be disabled in less then 100 milliseconds.

3.4 Logical Database Requirements

The system software will not use a database.

3.5 Design Constraints

3.5.1 Operating System

3.5.1.1 The device software shall run on a minimal configuration O/S.

3.5.2 Hardware

3.5.2.1 The device software shall be able to run on a specific hardware platform.

3.6 Software System Attributes

3.6.1 Reliability

3.6.1.1 The device software must demonstrate the ability to function continuously without needing to
be reset or rebooted due to an error for at least 48 consecutive hours.

3.6.2 Availability

3.6.2.1 The device software must be available all the time while the system is powered; in normal
use, the machine will be powered up to 18 hours/day and up to 5 days/week.

3.6.3 Security

3.6.3.1 The device software must restrict upgrading to authorized user and files; an encrypted
authorization key that contains file checksums shall be required to perform the upgrade.

3.6.4 Maintainability

3.6.4.1 The device software must have an upgrading system in place.

3.6.4.2 The device software must have user warning software that can be used in troubleshooting.

3.6.5 Portability

3.6.5.1 The device software must use less then 5% hardware specific source code.

3.6.5.2 The device software must be able to compile and run on UNIX-like operating systems.
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4. Change Management Process
The device software change management process is described in detail in the Software Configuration
Management Plan.

l- ~ ~ ~ ~~~~~~~~K
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Appendix A: Parameter Ranges
Aspiration function

Parameter Units Value
High flow cc/min 50
Medium flow cc/min 30
Low flow cc/min 10
High vacuum limit mmHg 500
Medium vacuum limit mmHg 300
Low vacuum limit mmHg 100

Ultrasonic cutting function

Parameter Units Value
High power level % of maximum available 90
Medium power level % of maximum available 65
Low power level % of maximum available 40
On time milliseconds 40
Off time milliseconds 60

Coagulation function

Parameter Units Value
Default power level % of maximum available 50
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Appendix B: Hardware Description
Features

200MHz Cirrus Logic EP-9315 ARM core processor with math co-processor
64M 100MHz high speed SDRAM

* 32M Intel STRATA FLASH
I 0/100 Ethernet
3 USB

* 3 UART with RS-485 and IRDA support
* Integrated IDE with Compact Flash support
* PCMCIA
* LCD controller support TFT/STN with VGA, and S-video out
* Integrated touch screen support

AID
* D/A
* Digital I/O, keypad support
* CAN bus
* PC/104
* Battery backed real time clock
* AC '97 audio

Specification

System

* 200MHz Cirrus Logic EP-9315 ARM processor with math co-processor
64M 100MHz high speed SDRAM

* 8-32M Intel STRATA FLASH
* Integrated graphics accelerator
* Integrated MaverickKey for Digital Rights Management or Design IP security

Multi-10

* 3 USB ports
* 3 UART with RS-485 and IrDA support

Network

* 10/100 baseT Ethernet

Timer & Clock

* Battery backed real-time clock
* On chip real time clock with software trim
* On chip watch-dog timer
* On chip 2 x 16 bit timers, I x 32 bit timer, I x 40 bit timer

?5J7
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Mass Storage

* Integrated EIDE controller supports direct notebook hard disk connection
* CF socket

Display

* Integrated LCD controller supports TFT/STN with resolution up 1280x1024
* VGA port for CRT monitor
* Optional TV-out with S-Video, composite video port

Peripheral Expansion

* PCMCIA

Analog I/0

* Integrated 8 channel 12 bit A/D converter
* Optional 8 channel A/D converter with programmable gain amplifier configurable as single ended or

differential input
* Optional 4 channel D/A converter

Digital 1/0

* Integrated 16 digital 1/0 individual configurable, supports 8xS keypad
* Additional 4 digital 11O when optional AID converter is selected

PC/104 Expansion bus

* 16 bit PC/104 expansion bus

CAN bus

* I channel CAN bus

Audio

* AC '97 high quality audio with line-in, line-out, mic-in

User Interface

* Integrated touch screen support for 4 wire or 8 wire touch screen
* USB keyboard and USB mouse support

Power Requirement

* 5V, IA for SBC only, 12V connection for devices require 12V (LCD, hard disk, CF card, etc)

Mechanical
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* 4.2"W x 6.25"L small foot print
* Operating temperature: Fan-less 0°C to 700 C

Software support

* RedBoot boot-loader perform system initialization and invoke Linux kernel
* Linux 2.4.21 or 2.6.11.7 with http server, DHCP client, and other utilities pre-installed
* Debian ARM Linux based distribution with GCC 3.3, Pern, binutils 2.12, and many other utilities for rapid

native application development
* Linux cross development tool chain
* WinCE.net BSP
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1. Introduction

1.1 Purpose

This document defines the software design requirements for the TXITM Tissue Removal System. The TXITM
Tissue Removal System, hereafter referred to as the device, is a Class II active medical device that will be
used in minimally-invasive surgical procedures to remove diseased soft tissue.

1.2 Scope

This document is intended for the team assigned to design and develop the device.

1.3 Definitions, acronyms and abbreviations

Electrocauterization is a surgery technique that uses a high-frequency electrical current to stop bleeding from
small blood vessels. In this document, the term coagulation is also used with the same meaning as above.

Ultrasonic handpiece is a handheld electromechanical resonator that the clinician uses to generate and deliver
ultrasonic power to achieve tissue fragmentation.

Bipolar cauterization forceps is a handheld instrument used to deliver electrical energy to achieve localized
cauterization.

Foot pedal is a device that contains foot activated switches.

Soft key is a Graphical User Interface element programmable by software that accepts user input by touching
it on the touch screen display.

Text display is a Graphical User Interface element used to display information in form of a text string.

Image display is a Graphical User Interface element used to display information in form of an image.

Indicator bar is a Graphical User Interface element used to display a value in form of a variable length bar.

In this document, the following acronyms and abbreviations are used:

* Coag - Coagulation or Electro-cauterization;
* ADC - Analog to Digital Converter;
* DAC - Digital to Analog Converter;
* GUI - Graphical User Interface;
* O/S - Operating System.

1.4 References

IEEE Std. 830-1998: IEEE Recommen ded Practice for Software Requirements Specifications.
IEC 62304: Medical Devices Software - Software Lifecycle Processes.
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ISO 1497 1: Medical Devices - Application of Risk Management to Medical Devices.

2. System Architecture Description

2.1 Architecture Overview

The device software is embedded software designed to satisfy performance, safety and maintainability needs
while it runs on a specific hardware. There are two basic software components of the system: a custom
configured O/S and a Main Application (see Figure I - System Software Architecture for components and
modules interoperability).

Figure 1

System Software Architecture
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2.2 Operating System

In order to fulfill performance and maintainability requirements, the Operating System used in the device will
be configured to contain only a minimal set of drivers and libraries. Because the software is embedded in a
medical device and patient safety is the most important requirement, due to troubleshooting advantages, an
Open Source O/S is preferred to a closed source O/S.

2.2.1 Graphic Library

The Graphic Library is providing functions to load images and fonts from files, and to display graphic
primitives, images and text.

2.2.2 Sound Library

The Sound Library is providing functions initialize the sound system and to transfer sound data
stream to the sound output.

2.2.3 Touch-Screen Library

The Touch-Screen Library is providing functions to read data from the touch screen and to transform
it into screen coordinates.

2.2.4 File Transfer Tools

File transfer tools are used to mount mass storage USB devices and to read and write files to and from
those.

2.3 Main Application

The Main Application is providing the software functionality required by the device. The Main Application is
divided in seven modules in order to fulfill the maintainability, performance and safety requirements. Because
code flow predictability and data integrity are most important for safety, the communication between the
modules is kept as simple as possible.

2.3.1 Main Loop Module

The Main Loop Module constitutes the core of the device software. It is responsible for implementing
all the process monitoring and control functions.

2.3.2 GUI Module

The GUI Module is responsible for loading graphical data and fonts from files and for organizing and
displaying information on the system screen. The GUI Module is designed to use as little processor
power as possible.

2.3.3 Touch-Screen Module

The Touch Screen Module reads the input data from the touch-screen and transforms it into screen
coordinates. It is designed to work on request.
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2.3.4 Sound Module

The Sound Module is responsible for creating the sound samples and sequences, for initializing the
sound system and for playing the sounds on request.

2.3.5 Analog.& Digital 1/0 Module

The Analog & Digital 1/O Module reads and writes data to and from the analog and digital I/Os. It
also sets the I/Os to work as outputs or inputs.

2.3.6 Watchdog Timer Module

The Watchdog Timer Module offers functions to control the watchdog timer activation and reset.

3. Detailed Description of Components

3.1 Modules Detailed Description

The following sections describe the components contained in each module. Each description will contain
enumerations of the classes that comprise the module, the inputs that the module receives from other
modules, the outputs that the module sends to other modules and the main functions that are performed by the
module.

3.1.1 Main Loop Module

3.1.1.1 Classes
* Application
* Security

3.1.1.2 Inputs
GUI Module

* Touch Screen Module
* Analog & Digital I/O Module
* File Transfer Tools

3.1.1.3 Outputs
* GUI Module
* Sound Module
* Analog & Digital 1/0 Module
* Touch-screen Module
* File Transfer Tools

3.1.1.4 Main Functions
* Schedules and controls system tasks.
* Process and redirects user inputs according to current system state and parameters.
* Process sensor inputs according to current system state and parameters.
* Controls output signals to hardware devices according to current system state and

parameters.
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* Sends to and responds from GUI requests.
* Controls system software upgrading process.
* Verifies loaded software version.
* Sends sound playing requests.

3.1.2 GUI Module

3.1.2.1 Classes
* Box
* Brightness Control
* Button
* Control
* Draw Surface
* Font
* Image
* Image Provider
* Interface

Interface Page
Interface Zone
Text

3.1.2.2 Inputs
* Main Loop Module

Graphic Library

3.1.2.3 Outputs
Main Loop Module
Sound Module

* Graphic Library

3.1.2.4 Main Functions
" Displays graphical information to the screen.
* Controls interface elements.
* Process redirected user inputs.
* Updates and retrieves system parameters.
* Controls screen brightness.
* Sends sound playing requests.
* Reads graphical data from files.

3.1.3 Touch-screen Module

3.1.3.1 Classes
* Touch-screen

3.1.3.2 Inputs
* Touch-screen Library

3.1.3.3 Outputs
* Main Loop Module
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3.1.3.4 Main Functions
* Reads on request input data from the touch-screen and transforms it into screen

coordinates.

3.1.4 Sound Module

3.1.4.1 Classes
a Sound

3.1.4.2 Inputs
* Main Loop Module
* GUI Module
* Sound Library

3.1.4.3 Outputs
* Sound Library

3.1.4.4 Main Functions
* Initializes the sound system.
· Creates sound tones and sequences.
* Play sounds on request.

3.1.5 Analog & Digital 1/0 Module

3.1.5.1 Classes
* Analog I/O
* Digital 1/0

3.1.5.2 Inputs
* Main Loop Module
* 1/0 Memory Mapping Driver

3.1.5.3 Outputs
* Main Loop Module
* I/O Memory Mapping Driver

3.1.5.4 Main Functions
* Changes I/O status on request.
* Read digital and analog input signals on request.
* Sets digital and analog output signals on request.

3.1.6 Watchdog Timer Module

3.1.6.1 Classes
* Analog I/O
* Digital I/O

3.1.6.2 Inputs
* Main Loop Module
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3.1.6.3 Outputs
* Watchdog Timer Driver

3.1.6.4 Main Functions
* Activates and deactivates the watchdog timer on request.
* Resets the watchdog timer on request.

3.2 Classes Description

The following sections describe the classes contained in the Main Application. Each description of a class
will contain class purpose, module owning the class, class inheritance, and enumerations of other classes
instantiated from it, enumerations of other classes instantiating it, enumeration of classes called from it and
enumeration of classes calling it and an enumeration of class main functions.

3.2.1 Analog 1/0

Class Name AnaloglO
Class Purpose Facilitate control of input and output analog signals
Owner Module Analog & Digital 1/O Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application
Functions * Initialize the analog input hardware;

* Initialize the analog output hardware;
* Start sampling cycle from the analog input and acquire the results;
* Set analog output signals.

3.2.2 Application

Class Name Application
Class Purpose Process monitoring and control
Owner Module Main Loop Module
Inheritance None
Classes Instantiated AnaloglO, BrightnessControl, Data, DigitallO, Interface, Sound,

Touchscreen, WatchdogTimer
Classes Instantiating None
Classes Called AnaloglO, Data, DigitallO, Interface, Sound, Touchscreen, WatchdogTimer
Classes Calling Interface, Interface Page, Data
Functions · Schedules and controls system tasks;

* Creates and initializes all modules;
* Initialize application data;
* Process and redirects touch-screen user inputs according to current

system state and parameters;
* Process foot pedal user inputs according to current system state and

parameters;
* Process sensors inputs according to current system state and
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parameters;
* Controls power output signals to hardware devices according to

current system state and parameters;
* Controls peristaltic pump according to current system state and

parameters;
* Controls valves according to current system state and parameters;
* Sends to and responds from GUI requests;
* Controls system software upgrading process;
* Verifies loaded software version;
• Sends interface redraw requests;
• Sends sound playing requests;
* Upgrades the system software.

3.2.3 Box

Class Name Box
Class Purpose Implements a colored box interface control
Owner Module GUI Module
Inheritance Control
Classes Instantiated Control (auto)
Classes Instantiating Interface, Scroll
Classes Called DrawSurface
Classes Calling Interface, Scroll
Functions * Draws the control on a drawing surface according to the current state

of the control;
• Responds to touch-screen redirected inputs according to current state;
• Sends notifications to the interface page that contains it.

3.2.4 Brightness Control

Class Name Box
Class Purpose Control the screen brightness
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Interface
Functions * Initialize screen brightness control;

* Sets screen brightness.

11 of 23

Ell

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TXI Software Design Specification Rev. I P9. 12 of 23_

3.2.5 Button

Class Name Button
Class Purpose Implements a button interface control
Owner Module GUI Module
Inheritance Control
Classes Instantiated Control (auto)
Classes Instantiating Interface
Classes Called DrawSurface, Sound
Classes Calling Interface
Functions * Draws the control on a drawing surface according to the current state

of the control;
* Responds to touch-screen redirected inputs according to current state;
* Plays sound tone when is in active state and receives touch

notification;
* Sends notifications to the interface page that contains it.

3.2.6 Control

Class Name Control
Class Purpose Implements base class for interface controls
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating Box (auto), Button (auto), Image (auto), Text (auto)
Classes Called None
Classes Calling Inter-face, InterfacePage
Functions * Provides default basic functionalities for interface control classes;

* Offers default touch-screen responses to redirected inputs according
to current state.

3.2.7 Digital I/O

Class Name DigitallO
Class Purpose Facilitate control of input and output digital signals
Owner Module Analog & Digital U/O Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application
Functions a Initialize the digital input/output hardware;

* Sets digital channels as inputs or outputs upon request;
* Reads the state of input channels;
• Sets the state of output channels.
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3.2.8 Draw Surface

Class Name DrawSurface
Class Purpose Implements graphical surfaces
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating Interface
Classes Called Font, Image Provider
Classes Calling Box, Button, Image, Text
Functions a Provides draw surface creation;

* Provides basic primitive drawing routines (drawing lines, drawing
text, drawing rectangle, surface blitting).

3.2.9 Font

Class Name Font
Class Purpose Implements true type fonts
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating Interface
Classes Called None
Classes Calling Interface, DrawSurface
Functions * Loads font data from files;

* Provides text drawing routines with access to font data.

3.2.10 Image

Class Name Image
Class Purpose Implements a bitmap image interface control
Owner Module GUI Module
Inheritance Control
Classes Instantiated Control (auto)
Classes Instantiating Interface, List
Classes Called DrawSurface
Classes Calling Interface, List
Functions * Draws the control on a drawing surface according to the current state

of the control;
* Responds to touch-screen redirected inputs according to current state;
* Sends notifications to the interface page that contains it.
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3.2.11 Image Provider

Class Name ImageProvider
Class Purpose Loads image data from various image file formats
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating Interface
Classes Called None
Classes Calling Interface, DrawSurface
Functions * Loads image data from files;

* Provides access to bitmap data for drawing surfaces.

3.2.12 Interface

Class Name Interface
Class Purpose Initializes, organizes and controls the GUI
Owner Module GUI Module
Inheritance None
Classes Instantiated Box, Button, DrawSurface, Font, Image, ImageProvider, InterfaceZone, Text
Classes Instantiating Application
Classes Called Box, BrightnessControl, Button, Data, DrawSurface, Font, Image,

ImageProvider, InterfaceZone, Text
Classes Calling Application
Functions * Creates all the interface elements;

* Organizes and controls interface elements;
* Process notifications from the interface elements;
* Sends redraw notifications to interface zones;
* Flips the screen surfaces on redraw;
* Process and redirects user inputs redirected from the application loop;
* Updates and retrieves system parameters;
• Controls screen brightness;
* Sends sound playing requests.

3.2.13 Interface Page

Class Name InterfacePage
Class Purpose Organizes and controls groups of interface controls
Owner Module GUI Module
Inheritance None
Classes Instantiated None
Classes Instantiating InterfaceZone
Classes Called Interface, Control, Application
Classes Calling InterfaceZone
Functions * Redirects redrawing requests to the contained controls;

a Responds to redirected touch-screen interface events;
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* Sets state for the contained controls;
* Redirects notifications from the contained controls;
* Temporary gives control to the application main loop during time

consuming operations.

3.2.14 Interface Zone

Class Name InterfaceZone
Class Purpose Organizes and controls zones of the GUI
Owner Module GUI Module
Inheritance None
Classes Instantiated InterfacePage
Classes Instantiating Interface
Classes Called InterfacePage
Classes Calling Interface
Functions * Manages the contained interface pages;

* Sets the active interface page on request;
* Redirects redrawing requests to the active interface page;
* Redirected touch-screen interface events;
• Redirects notifications from the contained interface pages.

3.2.15 Security

Class Name Security
Class Purpose Provides encryption, decryption and check sum functionality
Owner Module Main Loop Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application
Functions · Provides string encryption and decryption functionalities;

a Provides large data check sum calculation functionality.

3.2.16 Sound

Class Name Sound
Class Purpose Initializes and controls the sound system
Owner Module Sound Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application, Button, Interface, List
Functions * Initializes the sound system hardware;
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* Creates sound tones and sequences;
* Starts a new sound sequence on request;
* Manages currently played sound sequences;
* Sends sound stream data to sound hardware.

3.2.17 Text

Class Name Text
Class Purpose Implements a text interface control
Owner Module GUI Module
Inheritance Control
Classes Instantiated Control (auto)
Classes Instantiating Interface
Classes Called DrawSurface
Classes Calling Interface
Functions * Draws the control on a drawing surface according to the current state

of the control;
* Responds to touch-screen redirected inputs according to current state;
* Sends notifications to the interface page that contains it.

3.2.18 Touch-screen

Class Name Touchscreen
Class Purpose Reads inputs from the touch-screen
Owner Module Touch-screen Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application
Functions * Reads on request input data from the touch-screen and transforms it

into screen coordinates.

3.2.19 Watchdog Timer

Class Name WatchdogTimer
Class Purpose Controls the watchdog timer
Owner Module Watchdog Timer Module
Inheritance None
Classes Instantiated None
Classes Instantiating Application
Classes Called None
Classes Calling Application
Functions * Activates and deactivates the watchdog timer on request;
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R Resets the watchdog timer on request.

4. Description of Processes

The device software has two different operating modes. The user can switch between the two modes.

4.1 System Startup and Operating Modes

The system booting process and the Operating Modes control process are presented as flow charts in Figures
2 and 3.

4.2 Main Mode

The Main Mode control process is presented as a flow chart in Figures 4 and 5.

4.3 Options Mode

The Irrigation/Aspiration (I/A) Mode control process is presented as a flow chart in Figure 6.

4.4 Fluidics

The Fluidics (Vacuum & Flow) control process is presented as a flow chart in Figure 7.
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Figure 3
System Startup and
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Figure 4
Main Mode Control MODE

Process

INITIALIZE~

CONTROL

B

ACTIVATEYS> N
VENTING PD

Y2ES

PANELS
~~~~~~PRIMING CLEYSETINGS

SET ACTIVE
RESE CUTTING YES ~FUNCTIONS

TIMER

2o of 23 k

E20

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TXI Software Design Specification Rev. I Pg. 21 of 23I

Figure 5
Main Mode Control Process (cont.)
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Figure 7
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1 Introduction

1.1 Purpose

This document defines the plan for development of embedded software for use in medical
devices manufactured by American Optisurgical Inc.

To ensure the safe design and maintenance of software, this plan addresses the following:

* The activities of each development life cycle process;

* the outputs from each development life cycle process;

* traceability between risk management, software requirements, software design, and
verification and validation;

• software configuration and change management;

* software maintenance.

1.2 Scope

This document is intended for the software development team.

1.3 Level of Concern
The level of concern for embedded software must be determined in accordance with U.S.
FDA guidance document on "Content of Premarket Submissions for Software Contained in
Medical Devices" in order to ensure adequate and proper documentation exists for the
software being developed. Level of Concern refers to an estimate of the severity of injury that
a device could permit or inflict, either directly or indirectly, on a patient or.operator as a
result of device failures, design flaws, or simply by virtue of employing the device for its
intended use. The three levels of concern are Major, Moderate, and Minor.

1.4 Organization Structure

The software development team will be comprised of at least one software engineer who is
typically the project manager, and a quality management representative who is typically the
regulatory affairs manager. Support personnel for testing and documentation activities may
be used as well. The project manager and software engineer may be one and the same. The
quality manager and regulatory affairs manager may be one and the same. The team will
make all decisions by majority vote.

Functions of each member include the following:

* Project Manager - Develop and maintain project schedule, define requirements, assist
with document generation, participate in design reviews, generate documents, participate
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in design reviews.

• Software Engineer - Assist with document generation, participate in design reviews,
formulate code design, develop code, implement, compile, and test code, integrate
software with system, generate documents, participate in design reviews.

* Regulatory Affairs Manager- Determine regulatory requirements, manage change control
activities, manage document generation, assist with document generation, participate in
design reviews.

* Quality Management - Manage change control activities, manage document generation,
assist with document generation, periodically review and/or audit the development
process, ensure applicable standards are current and available, participate in design
reviews.

* Support - Perform verification and validation activities, participate in design reviews, and
assist with document generation.

1.5 References

1.5.1 Guidance for Industry and FDA Staff - Guidance for the content of premarket

submissions for software contained in medical devices (May HI, 2005)

1.5.2 ISO 14971: Medical devices - Application of risk management to medical devices

1.5.3 IEC 62304: Medical device software - Software life cycle processes

1.5.4 QSR-73-01-3, Software configuration management plan

1.5.5 QSR-73-01-4, Software maintenance plan

1.5.6 QOP-42-0 I, Control of Documents

1.5.7 QOP-73-01, Design Control

2 Software Life Cycle Processes

The development of embedded software for use in medical devices manufactured by American
Optisurgical Inc. is conducted in accordance with a development life cycle model specified in
standard IEC 62304: Medical device software - Software life cycle processes. Activities of, and
outputs from each life cycle process are detailed as follows:

2.1 Planning

2.1.1 Activities

When developing software in accordance with this plan, consider system requirements
as inputs to software development. Follow all applicable quality operational
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procedures. Consider software item integration and performance of testing during
integration. Determine as applicable deliverables requiring verification, the required
verification tasks for each life cycle activity, milestones at which the deliverables are
verified, and the acceptance criteria for verification of the deliverables. Document a
plan to conduct activities and tasks of a risk management process. Consider the
documents that will need to be produced during the software development life cycle.
Consider software configuration and change management, including the control of
items used to develop software.

2.1.2 Outputs

A list of deliverables and activities shall be extracted from the software development
plan and the associated documents. A timeline such as Gantt chart should be prepared
or modified to include the various software development activities. A risk analysis
shall be documented in a risk management report. The risk management report should
include the risk assessment and risk control techniques.

2.2 Software Requirements

2.2.1 Activities

Software requirements are determined by looking at all of the necessary interfaces,
functions, and performance needs, as well as results of the risk assessment. Primary
consideration for determining software requirements should be patient safety, with
ease of use, flexibility, maintainability, and upgradeability secondary considerations.

2.2.2 Outputs

The requirements of the software should be documented in a software requirements
specification. The softwate requirements specification should be updated throughout
development of the software as necessary. Each instance of the document should be
maintained in the device design file.

2.3 Software Design

2.3.1 Activities

Design of the software begins with choosing the operating system. Consideration
should be given to compatibility with the hardware, advantages and disadvantages,
and capability with respect to the software requirements:

The programming language to use should be chosen based on its compatibility with
the operating system and the drivers, its perfoimance (speed and memory usage), and
maintainability (easy to fix bugs, easy to modify, and easy to read and understand).

Software libraries and drivers should be chosen based on their compatibility with the
operating system and programming language, as well as meeting functional,
reliability, and performance requirements.
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The architecture of the software should be formulated with consideration given to
facilitate performance, reliability, and maintenance requirements. Descriptions of all
functions and data constructs should be defined.

Framework for the entire code should be developed. Individual functions and sub-
routines should be mapped, showing how each of the software requirements will be
implemented.

2.3.2 Outputs

The design of the software should be documented in a software design specification.
It should include the operating system, programming language, software libraries and
drivers, software architecture design chart, and framework for the entire code. The
software design specification should be updated throughout development of the
software as necessary. Each instance of the document should be maintained in the
device design file.

2.4 Software Engineering

2.4.1 Activities

In anticipation of having several released versions of the functional application over
the life of the device, a system should be setup to track each version.

In anticipation of discovering anomalies (bugs or defects) that cannot be resolved, a
system should setup to document each anomaly.

The operating system should be configured by selecting the components needed. to
meet each software requirement, and then compiled into a functional application.
After configuration, the operating system should be loaded onto a test bed and tested
for operability. Any bugs or errors found should be worked out.

Feature implementation should be conducted by writing the actual code to enable each
software feature and a test program should be developed to verify operability of each
feature. Features should be developed from the requirements of the software design
specification. Any bugs or errors found should be worked out.

Framework implementation should be conducted by writing the actual code to create a
functional application. The framework should be developed from the requirements of
the architecture design chart. Any bugs or errors found should be worked out.

Feature integration should be conducted by loading each software feature onto the
framework and testing each feature. Any bugs or errors found should be worked out.

Function implementation should be conducted by writing the actual code to enable
each function of the device and testing both individual functions and the complete,
functional application. An important factor of the testing is that it be performed by
someone other than the programmer. Any bugs or errors found should be worked out.
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2.4.2 Outputs

A revision level history document should be generated to document the identification
of each functional application version and its associated release notes. The document
should be updated with each functional application version of the software as
necessary. Each instance of the document should be maintained in the device design
file.

An unresolved software anomalies document should be generated to document any
bugs or defects that cannot be resolved, and their resolution, should one be found. The
document should be updated with each new anomaly found or when an anomaly is
resolved. Each instance of the document should be maintained in the device design
file.

A traceability matrix should be prepared to ensure that the needs of risk management,
software requirements, and software design are all met by the complete, functional
application as confirmed by execution of the verification and validation protocol. The
traceability matrix document should be updated as necessary by changes to any of the
above-mentioned documents. Each instance of the document should be maintained in
the device design file.

The configured operating system should be placed under configuration management
control. It should be assigned a unique identifier and placed in a restricted-access
intranet folder as described in the software configuration management plan.

Each feature was placed under configuration management control. They were
assigned a unique identifier and placed in a restricted-access intranet folder as
described in the software configuration and change management plan.

The main program should be placed under configuration management control. It
should be assigned a unique identifier and placed in a restricted-access intranet folder
as described in the software configuration management plan.

2.5 Verification and Validation

2.5.1 Activities

After all design and engineering activities are completed, verification that the
complete, functional application met specifications and that it will fulfill its intended
purpose should be performed in accordance with a written protocol. Actual outcomes
are compared against expected outcomes, and any discrepancies found are discussed
and if necessary, justified.

2.5.2 Outputs

The verification and validation activities should be documented in a validation plan
and associated report. The plan and report should be updated each time that changes
are made that necessitate re-validation. Each instance of the documents should be
maintained in the device design file.
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3 Software Configuration and Change Management

Software configuration and change management shall be performed in accordance with Quality
System Record QSR-73-01-3, Software Configuration Management Plan. The plan ensures that
wrong versions of software components don't get mixed in developing a software release, as well
as ensures that old versions of software are maintained and available

4 Maintenance

Software maintenance shall be performed in accordance with Quality System Record QSR-73-01-
4, Software Maintenance Plan. The plan controls modifications to and problem resolution of
released software versions. The plan also defines requirements for migration, training, and
retirement of the software product, as necessary.
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Introduction

1.1 Purpose

This document defines the plan for configuration and change management of embedded
software for use in medical devices manufactured by American Optisurgical Inc.

To ensure that wrong versions of software components don't get mixed in developing a
software release, as well as making sure that old versions of software are maintained and
available, this plan addresses the following:

* the activities of each configuration and change management process; and

* the outputs from each process.

1.2 Scope

This document is intended for the configuration and change management team;

1.3 Organization Structure

The configuration and change management team is comprised of one project manager, one
quality management representative, and the company President.

Functions of each member include the following:

, Project Manager -Writing the CM plan, chairing the Change Board, performing all CM
activities, and supporting reviews or audits of CM activities.

* Quality Management - Ensuring that configuration management is carried out in
accordance with this plan and applicable standards, and conducting periodic reviews or
audits of CM activities.

* President - Participate on change board, assist with document generation and review.

The team will make all decisions by majority vote.

1.4 References

1.4.1 Guidance for Industry and FDA Staff - Guidance for the content of premarket
submissions for software contained in medical devices (May II, 2005)

1.4.2 IEC 62304: Medical device software - Software life cycle processes

1.4.3 QOP-42-01, Control of Documents

1.4.4 QOP-73-01, Design Control
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1.4.5 QR-73-02-1, Engineering Change Order

1.4.6 QSR-73-01-2, Software development plan

1.4.7 QSR-73-01-4, Software maintenance plan

2 CM activities

2.1 Software Configuration Identification

Software configuration items include the operating system (O/S) and the functional
application.

The O/S should be identified with the same version number as it comes from the O/S
provider. The O/S shall be configured for the system hardware. Once configured, the O/S
source code should be modified as necessary.

The application should be a project uniquely identified by the niime of the medical device it
resides in, and its version. Each version of the main application shall have its own
corresponding O/S version with all modifications required for that particular application
version.

2.2 Software Configuration Change Control

2.2.1 Items Controlled

The operating system, which includes the O/S configuration and source code, O/S
change file, and unresolved anomalies file shall be under configuration management.
The functional application, which includes the configuration and source code, revision
history, and unresolved anomalies file shall be under configuration management. All
control documents generated throughout the development life cycle shall also be under
configuration management. Once an item is under configuration management, changes
to it must be in accordance to change control as defined in QOP-42-01, Control of
Documents.

2.2.2 Change Record

To request and approve changes to configuration items and their related
documentation, changes shall be recorded on form QR-73-02-1, Engineering Change
Order form.

A repository of change order forms shall be maintained throughout the software life
cycle so that a complete history of approved and disapproved change requests is
available for analysis.

2.2.3 Change Board

At a minimum, the Change Board shall be comprised of the project manager (Chair),
the quality manager, and the President. Change Board meetings shall be held as
needed. The Change Board shall be responsible for reviewing and approving (or
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disapproving) all proposed changes. Their decisions shall be promptly communicated
to change request originators.

The Change Board will make all decisions by majority vote.

2.3 Configuration Status Accounting

For each version of software, a list of all applicable documents and configuration items
emphasizing revision shall be maintained.

2.4 CM Repository/Library

The project manager shall have sole access to and responsibility for O/S configuration and
source code repository, O/S change file, functional application configuration and source code
repository, and functional application change file. The quality manager shall have sole access
to and responsibility for all other items under configuration management. For clarification,
sole access refers to the ability to revise or otherwise make changes to an item under
configuration management. Version management of all files shall be provided so that
previous versions of files can be retrieved, and so that separate product configurations for
development, test, and production (release) can be available.

2.5 Configuration Audits and Reviews

Periodic reviews shall be conducted to verify accuracy of the status accounting list, and to
ensure that configuration management is being properly managed and controlled. Audits
shall also be performed to ensure that the delivered product conforms to the documentation
delivered with it.

2.6 External Interface Control

Vendors shall be required to inform ahead of time about changes to components used in the
device where a change could affect software that interfaces with the component. This is
typically communicated to all vendors as a comment on the purchase order for the
component.

2.7 Software Release
The configuration of all released items shall be documented and every version shall be
released with the appropriate supporting documentation. Documentation shall be in
accordance to change control as defined in QOP-42-01, Control of Documents. When a
system is delivered all configuration records shall be "locked" (placed in permanent storage)
in the repository/library so that at any time subsequent to the release, records can be retrieved
to ascertain the composition of the system, including changes that have been included.
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1 Introduction

1.1 Purpose

This document defines the plan for maintenance and support of embedded software for use in
medical devices manufactured by American Optisurgical Inc.

This plan addresses the types of software releases and the software maintenance processes.

This plan also addresses the level and period of support of each released version of software.

1.2 Scope

This document is intended for the software maintenance team.

1.3 Organization Structure

The software maintenance team is comprised of one maintainer and one quality management
representative.

Functions of each member include the following:

- Maintainer -Writing the maintenance plan, performing all maintenance activities, and
supporting reviews or audits of maintenance activities.

* Quality Management - Ensuring that software maintenance is carried out in accordance
with this plan and applicable standards, and conducting periodic reviews or audits of
maintenance activities.

The team will make all decisions by unanimous decision.

1.4 References

1.4.1 Guidance for Industry and FDA Staff - Guidance for the content of premarket
submissions for software contained in medical devices (May 11, 2005)

1.4.2 IEC 62304: Medical device software - Software life cycle processes

1.4.3 ISO/IEC 14764: Software Engineering - Software Maintenance

1.4.4 QSR-73-01-2, Software development plan

1.4.5 QSR-73-01-3, Software configuration management plan

1.4.6 QOP-73-01, Design Control
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2 Maintenance Overview

2.1 Maintenance Objective

The Maintenance objective for embedded software for use in medical devices manufactured
by American Optisurgical Inc. is to release all necessary Maintenance versions within 6
months of identifying their associated problem. The release of Minor and Major versions will
be done at the convenience of the company and/or the importance of the new release version.
The Configuration Change Board will determine the target dates and the content of each
release.

2.2 Types of Software Releases

The three types of software releases are as follows:

* Maintenance - corrective action to a problem

* Minor - enhancement to an existing feature, removing a feature, adding a new feature, or
feature-specific code redesign

* Major - systemic code redesign, functionality redesign, or O/S upgrade

3 Maintenance Process

3.1 Problem and Modification Analysis

Users of the medical device containing the embedded software, as well as AOl employees
may request enhancements or report problems. These are called modification requests.
Modification requests may be written or verbal and shall be received, recorded, and tracked.
The maintainer will evaluate all modification requests to understand the problem, develop a
solution, and obtain approval for implementing a specific solution. The requests shall be
further classified as either problem reports or enhancements requests. Each modification
request will be given a priority. This priority communicates the urgency of the request to the
maintainer. The priorities for modification requests are defined in Table I below.

Table 1. Modification Request Priorities

Priority Applies if a problem could:

Prevent the accomplishment of an operational or mission essential
capability. Jeopardize safety, security, or other requirement
designated critical.

2 Adversely affect the accomplishment of an operational or mission
essential capability and no work-around solution is known.
Adversely affect technical, cost, or schedule risks to the life cycle
support of the system and no work-around solution is known.
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3 Adversely affect the accomplishment of an operational or mission
essential capability but a work-around solution is known.
Adversely affect technical, cost, or schedule risks to the life cycle.
Result in inconvenience or annoyance for the support personnel of
the system but a work-around solution is known.

4 Result in user/operator inconvenience or annoyance, but does not
affect a required operational or mission essential capability and
does not prevent the accomplishment of those responsibilities.

5 Any other effect.

3.2 Modification Implementation
Once a decision is made to implement a change, the maintainer shall design, implement, test,
and deliver a modified software product in accordance with configuration management. The
following shall be performed:

* Perform software planning activities.

* Perform software development prerequisite activities.

* Perform software requirement activities.

* Perform software design activities.

* Perform software engineering activities.

* Perform software verification and validation activities.

* Complete all necessary documentation.

3.3 Maintenance Review/Acceptance

Once the modification has been implemented, it must be reviewed and approved to ensure
that the software product is correct. Review shall be by a subject matter expert. Approval
shall be by Quality Assurance and the company President.

3.4 Migration

Migration shall be performed if a vendor discontinues or modifies a hardware component that
necessitates changes to the software.
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3.5 Retirement

Embedded software for use in medical devices manufactured by American Optisurgical Inc.
will need to be retired sometime in the future. When this occurs, the following shall be
performed:

• Establish a schedule for retiring the software product.

* Identify the responsibility for any future residual support.

* Define and document the retirement effort.

* Identify all the locations that will be affected.

* Promulgate the schedule.

* Process site feedback.

• Promulgate changes to the retirement schedule.

*Archive the old software and data.

*Store the media in a safe place.

4 Support

4.1 Level of support

Support for each released version may include the following:

* Provide new released version files

* Provide documents for new released version

* Provide instructions to install new released version

a Provide online manual for current released version

* Offer training for current released version

* Offer limited telephone assistance during business hours

4.2 Support period

* Each released version of software will be supported for a minimum of 2 years after the
release is superseded.

* Each device purchase will be supported with software releases free of charge as follows:

- Maintenance releases: All maintenance releases up to but not including the next minor
release from date of purchase.
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- Minor releases: All minor releases within 180 days of device purchase.

- Major releases: All major releases within 180 days of device purchase.

* If criteria is not met to received free of charge support, release will be available for
purchase.

4.3 Training

Training shall be made available to users. Training is not software-specific but rather
encompasses the use of the medical device containing the software. Training will cover the
following:

* System setup

* System use

* System maintenance

* Software installation/upgrades
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Software Verification and Validation Documentation

Software Validation Plan .............................. GI to GI 7

Software Validation Report ........................... G18 to G36
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1. INTRODUCTION

This document will specify the tests and acceptance criteria in order to validate the
software for the TX1 Tissue Removal System, manufactured under contract for Tenex
Health.

2. PRODUCT SCOPE

The TX1 Tissue Removal System will be used for minimally-invasive surgical
procedures to remove diseased soft tissue.

The TX1 Tissue Removal System consists of the following:

* Console
o Ultrasonic generator
o Cautery RF generator
o Peristaltic pump module

• Handpieces
o Ultrasonic handpiece
o Bipolar cautery pencil or forceps (commercially-available accessory)

* Foot pedal
* Tube Set

3. PRODUCT OVERVIEW

The TX1 Tissue Removal System is controlled with a  P.C. board. The
microprocessor controls the main processing, display, peristaltic pump motor, sound,
cutting power (ultrasonic) delivery, and cautery.

4. ACCEPTANCE CRITERIA

4.1 For each test, the actual results must match the expected results.

4.2 All deviations must be justified.

5. LIST OF EXECUTORS

Each person who performs any test or records any result must record their name in
Table 1, List of Executors.
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6. RESULTS

6.1 Results will be documented in Table 2, Tests and Results. The results are to be
included in a validation report.

6.2 Actual results of each test are to be documented.

6.3 Following completion of each test and documenting the actual result, test status
will be recorded as follows:

• PASS - The actual results matched the expected results:

* EXCEPTION - The actual results deviated from the expected results but do not
present any issues relating to the patient safety, operability or performance.

* FAIL - The actual results did not match the expected results and could present
a patient safety, operability or performance issue.

* INCOMPLETE - The test could only be partially completed because of some
environmental or physical condition.

* UNTESTED - The test could not be performed.

6.4 All test statuses of EXCEPTION, FAIL, INCOMPLETE, OR UNTESTED are
deviations and require justification. Deviations are to be documented and justified
in Table 3, Deviations.

7. REPORT

A report will be prepared when all tests have been completed. The report will include
the results, a list of all deviations encountered and their justification, and a conclusion.

5 '2-04
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Table 1

List of Executors

Name Title Signature Date

Table 2

List of Equipment Used

Name Model/Serial/Lot/Part #
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Table 3

Tests and Results

1.1 Graphical User
Interface (GUI)
1.1.1 System Startup GUI
1.1.1.1 Connect the foot The Tenex logo will be
pedal. Power the system. displayed momentarily.
1.1.2 Operating Modes
GUI
1.1.2.1 In Main Mode, locate The Main Mode screen will
and press the Options soft key; be displayed after a
in Options Mode locate and system startup;
press Main Screen soft key. In Main Mode, an Options

soft key will be located at
the bottom right side of the
screen; pressing Options
soft key will switch to
Options Mode; in Options
Mode, a Main Screen soft
key will be present at the
bottom of the screen;
pressing Main Screen soft
key will switch to Main
Mode.

1.1.3 Main Mode GUI
1.1.3.1 Change to Main The Tenex company logo
Mode; locate the Tenex image will be displayed at
company logo image display. the center-top side of the

screen.
1.1.3.2 Locate the warning The warning message text
message text. will be displayed at the

bottom side of the screen;
"Select Irrigation settings!"
message will be displayed
after startup.

1.1.3.3 Locate the Prime soft The Prime soft key will be
key. displayed at the bottom-left

area of the screen.
1.1.3.4 Locate the Cutting The Cutting Time soft key
Time soft key. will be displayed at the

bottom-center area of the
screen.

1.1.3.5 Locate the Options The Options soft key will
soft key. be displayed at the bottom-right area of the screen.
1 1.3.6 Locate the Irrigation The Irrigation panel will be
panel. displayed at the left area of

the screen,
1.1.3.7 Locate the On soft key The On soft key will be
on Irrigation panel. displayed at the top of the

Irrigation panel.
1,1.3.8 Locate the Off soft key The Off soft key will be
on Irrigation panel. displayed at the bottom of

the Irrigation panel.

7
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1.1.3.9 Locate the Aspiration The Aspiration panel will
panel. be displayed at the center-

left area of the screen.
1.1.3.10 Locate the High soft The High soft key will be
key on Aspiration panel. displayed at the top of the

Aspiration panel.
1.1.3.11 Locate the Medium The Medium soft key will
soft key on Aspiration panel. be displayed at the center

of the Aspiration panel.
1.1.3.12 Locate the Low soft The Lowsoft key will be
key on Aspiration panel. displayed at the center of

the Aspiration panel.
1.1.3.13 Locate the Off soft The Off soft key will be
key on Aspiration panel. displayed at the bottom of

the Aspiration panel.
1.1.3.14 Locate the Cutting The Cutting Power panel
Power panel. will be displayed at the

center-left area of the
screen.

1.1.3.15 Locate the High soft The High soft key will be
key on Cutting Power panel. displayed at the top of the

Cutting Power panel.
1.1.3.16 Locate the Medium The Medium soft key will
soft key on Cutting Power be displayed at the center
panel. of the Cutting Power panel.
1.1,3.17 Locate the Low soft The Low soft key will be
key on Cutting Power panel. displayed at the center of

the Cutting Power panel.
1.1.3.18 Locate the Off soft The Off soft key will be
key on Cutting Power panel. displayed at the bottom of

the Cutting Power panel.
1.1.3.19 Locate the The Coagulation panel will
Coagulation panel. be displayed at the right

area of the screen.
1.1.3.20 Locate the On soft The On soft key will be
key on Coagulation panel. displayed at the top of the

Coagulation panel. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1.1.3.21 Locate the Off soft The Off soft key will be
key on Coagulation panel. displayed at the bottom of

the Coagulation panel.
1.1.3.22 Locate the elapsed The elapsed cutting time
cutting time text. text will be displayed at the

bottom area of the screen,
inside Cutting Time soft
key; after startup, the
displayed value will be

______ _____ _____ _____ __ " g 0 :00". _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1.1.4 Options Mode GUI
1.1.4.1 Change to Options The Tenex company logo
Mode; locate the Tenex image will be displayed at
company logo image display. the center-top side of the

screen.
1.1.4.2 Locate the warning The warning message text
message text by pressing Start will be displayed at the
soft key on Upgrade panel. bottom side of the screen;

"Checking for updates..."
followed by "No updates
foundl' messages will be
displayed after pressing
Start soft key.
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1.1.4.3 Locate the Main The Main Screen soft key
Screen soft key. will be displayed at the

bottom area of the screen.
1.1.4.4 Locate the Sound The Sound panel will be
panel. displayed at the left area of

the screen.
1.1.4.5 Locate the High soft The High soft key will be
key on Sound panel. displayed at the top of the

Sound panel.
1.1.4.6 Locate the Low soft The Low soft key will be
key on Sound panel. displayed at the bottom of

the Sound panel.
1.1.4.7 Locate the sound The sound volume
volume indicator bar on Sound indicator bar will be
panel. displayed on the right side

of the Sound panel.
1.1.4.8 Locate the Brightness The Brightness panel will
panel. be displayed at the center

area of the screen.
1.1.4.9 Locate the High soft The High soft key will be
key on Brightness panel. displayed at the top of the

Brightness panel.
1.1.4.10 Locate the Low soft The Low soft key will be
key on Brightness panel. displayed at the bottom of

the Brightness panel.
1.1.4.11 Locate the The brightness level
brightness level indicator bar indicator bar will be
on Brightness panel. displayed on the right side

of the Brightness panel.
1.1.4.12 Locate the Upgrade The Upgrade panel will be
panel. displayed at the right area

of the screen.
1.1.4.13 Locate the Start soft The Start soft key will be
key on Upgrade panel. displayed at the top of the

Upgrade panel.

1.2 Process
Monitoring and Control
1.2.1 System Startup
1.2.1.1 Connect an ultrasonic During the booting
handpiece; restart the system process, the irrigation
and press the foot pedal. pump and the peristaltic

pump will not run, cutting
power will not be delivered,
and all the foot pedal input
will have no effect,

1.2.2 Main Mode
1.2.2.1 After system start-up, After system start-up, no
check Irrigation, Aspiration, irrigation option is selected
Cutting Power and Coagulation and aspiration, cutting
panels. power, and coagulation

options will be disabled,
and "Select Irrigation
settings!" warning
message will be displayed.
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1.2.2.2 Install a tubing set and After pressing Prime soft
connect the aspiration tubing key, "Priming... Please
with the irrigation tubing; wait!" warning message
connect an admin set to the will be displayed; the
tubing set; press Prime soft irrigation valve and the
key. vent valve will open for 4

seconds; the vent valve
will close and the
peristaltic pump will run for
44 seconds; the irrigation
valve will close, the vent
valve will open and the
pump will run for 5
seconds; the vent valve
will close and the pump will
run until vacuum reaches
250 mmHg.

1.2.2.3 Press Prime soft key; The priming cycle will stop;
pinch the admin tubing: wait "Fluid path blocked! Prime
until the prime cycle is aborted again!" warning message
and an error message is will be displayed; irrigation,
displayed; press Prime soft aspiration, cutting power,
key; wait until the prime cycle and coagulation options
is finished, will be disabled; after a

successful priming cycle
the warning message will
be cleared and all the
functions of the machine
will be enabled.

1.2.2.4 Disconnect the admin The priming cycle will stop;
set from the tubing set; "Vacuum test failed! Prime
disconnect the aspiration line again!" warning message
from the irrigation line; press will be displayed; irrigation,
Prime soft key; wait until the aspiration, cutting power,
prime cycle is aborted and an and coagulation options
error message is displayed; will be disabled; after a
reconnect the admin set to the successful priming cycle

the the warning message willhandpiece; reconnect becerdadalthe
aspiration line to the irrigation ctions of theonfunctions of the machineline; press Prime soft key; wait will be enabled.
until the prime cycle is finished.
1.2.2.5 After a successful After a successful priming
priming cycle, check Irrigation, cycle, no irrigation option is
Aspiration, Cutting Power and selected and aspiration,
Coagulation panels. cutting power, and

coagulation options will be
disabled, and "Select
Irrigation settings!" warning
message will be displayed.

1.2.2.6 While the system The irrigation pump and
waits for the user to select an the peristaltic pump will not
irrigation option, press the foot run, cutting power will not
pedal. be delivered, and all the

foot pedal input will have
no effect.
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1.2.2.7 Press On soft key After selecting irrigation On
from the lrnigation panel. option, the aspiration

options will become
enabled, and "Select
Aspiration settings!"
warning message will be
displayed.

1.2.2.8 While the system The irrigation pump and
waits for the user to select an the peristaltic pump will not
aspiration option, press the run, cutting power will not
foot pedal. be delivered, and all the

foot pedal input will have
no effect.

1.2.2.9 Press Medium soft After selecting aspiration
key from the Aspiration panel. Medium option, the cutting

power options will become
enabled, and 'Select
Cutting Power settings!"
warning message will be
displayed.

1.2.2.10 While the system The irrigation pump and
waits for the user to select a the peristaltic pump will not
cutting power option, press the run, cutting power will not
foot pedal. be delivered, and all the

foot pedal input will have
no effect.

1.2.2.11 Press High soft key After selecting cutting
from the Cutting Power panel. power High option, the

aspiration options will
become enabled, and
"Select Coagulation
settings!"warning
message will be displayed.

1.2.2.12 While the system The irrigation pump and
waits for the user to select a the peristaltic pump will not
Coagulation option, press the run, cutting power will not
foot pedal. be delivered, and all the

foot pedal input will have
_______ ______ ______ ______ no effect.

1.2.2.13 Press On soft key After selecting coagulation
from the Coagulation panel. Off option, 'Select

Coagulation settings!"
warning message will be

_____ _____ _____ _____ ____ cleared. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1.2.2.14 While irrigation On, When the foot pedal is
aspiration Medium, cutting pressed, the irrigation
power High and coagulation pump and the peristaltic
On options are selected, press pump will not run, and
the foot pedal for cutting power will not be
approximately three seconds. delivered.
1.2.2.15 While irrigation On, When the foot pedal is
aspiration Medium, cutting pressed, the irrigation
power High and coagulation pump and the peristaltic
Off options are selected, press pump will start running,
the foot pedal for and cutting power will be
approximately three seconds. delivered.

G1I
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1.2.2.16 While irrigation On When the foot pedal is
option is selected, press the pressed, the irrigation
foot pedal for approximately valve will open and the
three seconds. irrigation pump will start

running.
1 .2.2.17 While irrigation On When the foot pedal is
and coagulation Off options released, the irrigation
are selected and the foot pedal valve will ~Iose and the
is pressed, release the foot irrigation pump will stop
pedal. running.
1.2.2.18 While irrigation Off When the foot pedal is
and coagulation Off options pressed, the irrigation
are selected, press the foot valve will remain closed
pedal for approximately three and the irrigation pump will
seconds. not run.
1.2.2,19 While irrigation On When irrigation Off option
and cutting power High options is selected, cutting power
are selected, select irrigation option will automatically
Off option. change to Off.
1.2.2.20 While aspiration High When the foot pedal is
and coagulation Off options pressed, the peristaitic
are selected, press the foot pump will start running at
pedal for approximately three high speed after 0.5
seconds. seconds; if the vacuum

limit is reached the
peristaltic pump will stop
until the vacuum level
drops under the limit;
releasing the foot pedal will
stop the pump.

1.2.2.21 While aspiration When the foot pedal is
Medium and coagulation Oft pressed, the peristaltic
options are selected, press the pump will start running at
foot pedal for approximately medium speed after 0.5
three seconds. seconds; if the vacuum

limit is reached the
peristaltic pump will stop
until the vacuum level
drops under the limit;
releasing the foot pedal will

_stop the pump.
1.2.2.22 While aspiration Low When the foot pedal is
and coagulation Off options pressed, the peristaltic
are selected, press the foot pump will start running at
pedal for approximately three low speed after 0.5
seconds. seconds; if the vacuum

limit is reached the
peristaltic pump will stop
until the vacuum level
drops under the limit;
releasing the foot pedal will
stop the pump.

1.2,2.23 While aspiration When the foot pedal is
Medium and coagulation off released, the vent valve
options are selected, pinch the will open and remain open
aspiration line and press the until the vacuum is
foot pedal for approximately released from the
five seconds, and then release aspiration line.
the foot pedal. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1.2.2.24 While aspiration Off When the foot pedal is
and coagulation Off options pressed, the peristaltic
are selected, press the foot pump will not run.
pedal for approximately three
seconds.
1.2.2.25 While cutting power When the foot pedal is
High and coagulation Off pressed, a high level
options are selected, press the cutting power will be
foot pedal for approximately delivered trough the
three seconds. handpiece after one

second; releasing the foot
pedal will stop cutting
power delivery.

1.2.2.26 While cutting power When the foot pedal is
High and coagulation Off pressed, a medium level
options are selected, press the cutting power will be
foot pedal for approximately delivered trough the
three seconds. handpiece after one

second; releasing the foot
pedal will stop cutting
power delivery.

1,2.2.27 While cutting power When the foot pedal is
High and coagulation Off pressed, a low level cutting
options are selected, press the power will be delivered
foot pedal for approximately trough the handpiece after
three seconds. one second; releasing the

foot pedal will stop cutting
power delivery.

1.2.2.28 While cutting power When the foot pedal is
Off and coagulation Off options pressed, cutting power
are selected, press the foot shall not be delivered
pedal for approximately three trough the handpiece.
seconds.
1.2.2.29 While irrigation Off When cutting power Low,
and cutting power Off options Medium or High option is
are selected, select cutting selected, irrigation option
power Low, Medium and High will automatically change
options. to On.
1.2.2.30 While coagulation When the foot pedal is
On option is selected, press pressed, coagulation
the toot pedal for power will delivered trough
approximately five seconds. the coagulation forceps.
1.2.2.31 While coagulation When the foot pedal is
Off option is selected, press pressed, coagulation
the foot pedal for power will not be delivered
approximately five seconds. trough the coagulation

forceps.
1.2.2.32 Press Prime soft key; The priming cycle will abort
wait 10 seconds and press after pressing the Prime
Prime soft key again, soft key a second time.
1.2.2.33 Press Cutting Time Cutting Time soft key will
soft key. set elapsed cutting time

value to '00:00".
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1.2.2.34 Disconnect the When the foot pedal is
ultrasonic handpiece from the pressed, cutting power will
console, while cutting power not be delivered trough the
Low, Medium or High, and handpiece and "Check
coagulation Off options are Handpiece!"warning
selected, press the foot pedal message will be displayed.
for approximately three
seconds.
1.2.2.35 Remove the cassette The irrigation pump and
from the console; while the peristaltic pump will not
irrigation On, aspiration run, cutting power will not
Medium, cutting power High be delivered, and "Check
and coagulation Off options Cassette!"warning
are selected, press the foot message will be displayed.
pedal for approximately three
seconds.
1.2.2.36 Press Options soft Options Mode will be
key. displayed.
1.2.3 Options Mode
1.2.3.1 Press four times High After pressing High soft
soft key from the Sound panel. key, the sound volume will

increase and the sound
volume indicator bar will
indicate higher volume.

1.2.3.2 Press five times Low After pressing Low soft
soft key from the Sound panel. key, the sound volume will

decrease and the sound
volume indicator bar will
indicate lower volume.

1.2.3.3 Press and drag the The sound volume bar
sound volume indicator bar level will change and the
from the Sound panel. sound volume will adjust

according to the bar
position.

1.2.3.4 Press' five times High After pressing High soft
soft key from the Brightness key, the brightness level
panel. will increase and the

brightness indicator bar will
indicate higher brightness.

1.2.3.5 Press seven times After pressing Low soft
Low soft key from the key, the brightness level
Brightness panel. will decrease and the

brightness indicator bar will
indicate lower brightness.

12 .6 Press and drag the The brightness bar level
sound volume indicator bar will change and the
from the Brightness panel. brightness level will adjust

according to the bar
position.
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1.2.3.6.1 While no USB "Checking the
mass storage device is updates... "warning
plugged in the back of the message will be
system, press Start soft key displayed while the
from Upgrade panel. system is checking for

USB mass storage
device; "No updates
found!" warning
message will be
displayed and the
upgrading process will
be aborted.

1.2.3.6.2 While an USB "Checking the
mass storage device, updates..."warning
containing incorrect message will be
upgrade files, is plugged in displayed while the
the back of the system, system is checking the
press Start soft key from files on the USB mass
Upgrade panel, storage design;

Verifying files..."
warning message will be
displayed while the
system is verifying the
files on the USB mass
storage design: "File
verification failed!"
warning message will be
displayed and the
upgrading process will
be aborted.

1.2.3.6.3 While an USB "Checking the
mass storage device, updates..."warning
containing correct upgrade message will be
files, is plugged in the back displayed while the
of the system, press Start system is checking the
soft key from Upgrade files on the JSH mass
panel; when the upgrade storage design;
process is completed, Veriying files..."
restart the system. warning message will be

displayed while the
system is verifying the
files on the USB mass
storage design; "Writing
files..." warning
message will be
displayed while the
system is copying the
files; "Restart the
machine!" warning
message will be
displayed and the
upgrading process will
be completed after a

I system restart.
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1.2.3 7 While in Options Main Mode will be
Mode, press Main Screen soft displayed.
key.

1.3 Safety
1.3.1 Main Mode Safety
1.3.1.1 Select Main Mode; While the foot pedal is
press the foot pedal. pressed, Prime soft key will

be deactivated.
1.3.1.2 Press the foot pedal. While the foot pedal is

pressed, the Options soft
key will be deactivated.

1.3.2 Options Mode
Safety
1.3.2.1 Select Options Mode; While the foot pedal is
press the foot pedal. pressed, the Main Screen

soft key will be
deactivated.
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Table 4

DEVIATIONS

Test # Status Justification
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8. REPORT

8.1 RESULTS

Each test met the acceptance criteria. Specifically, actual results matched expected
results. Actual results of each test were documented in Table 3, as were the test status
PASS for each test. Test results and status are included in Attachment C.

8.2 DISCUSSION

The protocol was executed in accordance with the procedure in section 7 and 'no
deviations were encountered.

8.3 CONCLUSION

No deviations were noted and testing resulted in predictable operation in all areas. All
displayed elements matched physical operation and immediate state of the machine as
prescribed in the software validation plan  Rev  It is concluded that the software
contained in the TX1 Tissue Removal System meets all requirements of safety and
performance.
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Table 1

List of Executors

Name Title Signature Date

Table 2

List of Equipment Used

Name Model/Serial/Lot/Part #
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TABLE 3 - TESTS AND RESULTS
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Table s s hA

Tests and Results

S X-piol~ ~ ~u}Zi~t bts:tatucs.

1.1 Graphical User
Interface (GUI)
1.1.1 System Startup GUI
1.1.1.1 Connect the foot The Tenex logo will be .r.udt,,, /
pedal. Power the system. displayed momentarily,
1.1.2 Operating Modes
GUI
1.1.2.1 In Main Mode, locate The Main Mode screen will
and press the Options soft key; be displayed after a
in Options Mode locate and system startup;:
press Main Screen soft key. In Main Mode, an Options

soft key will be located at _ , .,-t
the bottom right side of the
screen; pressing Options ..;

soft key will switch to ..4: ..
Options Mode; in Options " '">¢ - .,
Mode, a Main Screen soft
key will be present at the /
bottom of the screen;
pressing Main Screen soft
key will switch to Main
Mode.

1.1.3 Main Mode GUI
1.1.3.1 ChangetoMain The Tenex company logo
Mode; locate the Tenex image will be displayed at .;
company logo image display. the center-top side of the

screen.
1.1.3.2 Locate the warning The warning message text
message text. will be displayed at the - . ... . .. .. r.,:--?... ,

bottom side of the screen; "
'Select Irrigation settings.
message will be displayed
after startup.

1.1.3.3 Locate the Prime soft The Prime soft key will be
key. displayed at the bottom-left . ?¢ I

". 7 ¥
area of the screen.r,- .,.

1.1.3.4 Locate the Cutting The Cutting Time soft key "
Time soft key. will be displayed at the I .t1t/

bottom-center area of the i
screen./it- ''

1.1.3.5 Locate the Options The Options soft key will
soft key. be displayed at the bottom. -. A .,/ /-

right area of the screen. /.,."'$ re''~ (2 ,& < ,r' .
1.1.3.6 Locate the Irrigation The Irrigation panel will be
panel. displayed at the left area of ,>

the screen.
1,1.3.7 Locate the On soft key The On soft key will be

displayed at the top of the '',/. ,,, ///, ;; . .
Iriation p panel. / ., / .:

1.1.3 8 Locate the Off soft key The Off soft key will be / "

on Irrigation panel. displayed at the bottom of : X
the IrmIgation panel. ,.J ,n..A.- Q -2..: __--_,z_
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1.1.3.9 Locate the Aspiration The Aspiration panel will
panel . be displayed at the center-

left area of the screen. y' / y.-,

1.1.3.10 Locate the High soft The High soft key will be / 7
key on Aspiration panel. displayed at the top of the 7'4 .%.' -, /. '

Aspiration panel. . -<'r
1,1.3.11 Locate the Medium TheMediumrsoftkeywill . ./
soft key on Aspiration panel. be displayed at thecenr

of the Aspiration panel. :,i -:;..,'
1.1.3.12 Locate the Low soft The Low soft key will be
key on Aspiration panel. displayed at the center of /?

the Aspiration panel.
1.1.3.13 Locate the Off soft The Off soft key will be
key on Aspiration panel. displayed at the bottom of /, :.... ,*4Y

the Aspiration panel. , t.-~.'- ~,
1.1.3.14 Locate the Cutting The Cutting Power panel ~ .

Power panel. will be displayed at the - "
center-.lFarea of the - - -: . /"-4.
screen. -'m>'7 '

1.1.3.15 Locate the High soft The High soft key will be
key on Cutting Power panel. displayed at the top of the

Cutting Power panel. ./,.-,;r,/ ,-'

1.1.3.16 Locate the Medium The Medium soft key will
soft key on Cutting Power be displayed at the center/ .
panel. of the Cutting Power panel. ,'. .
1.1.3.17 Locate the Low soft The Low soft key will be ,
key on Cutting Power panel. displayed at the center of

the Cutting Power panel.
1.1.3.18 Locate the Off soft The Off soft key will be
key on Cutting Powerpanel. displayed at the bottom of7 -

the Cutting Power panelf . . r _ _ '"
1.1.3.19 Locate the The Coagulation panel will .
Coagulation panel, be displayed at the right ' / :tc,

area of the screen. ,-'~'r c. : - "2, - -

1.1.3.20 Locate the On soft The On soft key will be -

key on Coagulation panel. displayed at the top of the ,;~.<'..;?: :.t. :
Coagulation panel : 4,. s ~/.. 4t7'.'

1.1.3.21 Locate the Off soft The Off soft keywill be /
key on Coagulation panel. displayed at the bottom of

the Coagulation panel. .,
1.1.3.22 Locate the elapsed The elapsed cutting time
cutting time text. text will be displayed at the

bottom area of the screen, ...
inside Cutting Time soft
key; after startup, the . ,, %'v-:,,-- -x - .4/
displayed value will be ? . - r

_______________________"00:00"._________________

1.1.4 Options Mode GUI /
1.1.4.1 Change to Options The Tenex company logo
Mode: locate the Tenex image will be displayed at ,,- . :'-' : .?4- Ar-;
company logo image display, the center-top side of the

screen, '
1.1.4.2 Locate the warning The warning message text
message text by pressing Start will be displayed at the
soft key on Upgrade panel. bottom side of the screen;

'Checking for updates...' 7_/.
followed by "No updates ' / r'"..F' ~'
found!" messages will be
displayed after pressing

I Start soft key. ": '/ / , .'.r49.'' . , ___,/_
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1.1.4.3 Locate the Main The Main Screen soft key
Screen soft key. will be displayed at the

bottom area of the screen. :..
1.1.4.4 Locate the Sound The Sound panel will be

displayed at the left area of
the screen. O - . ¢- -4 .,',

1.1.4.5 Locate the High soft The High soft key will be r /
key on Sound panel. displayed at the top of the ,'7

Sound panel. -... _%¢- Xr/,,: /%'
1.1.4.6 Locate the Low soft The Low soft key will be
key on Sound panel. displayed at the bottom of

the Sound panel, Ztdct. A/
1.1.4.7 Locate the sound The sound volume '
volume indicator bar on Sound indicator bar will be "-,//'·. . j .-- / z./

panel. displayed on the right side
of the Sound panel.

1.1.4.8 Locate the Brightness The Brightness panel will .<.-: .:. /
panel. be displayed at the center A/'-' j/'"' :''"

area of the screen. -4,/5n. : ./....¢.:
1.1.4.9 Locate the High soft The High soft key will be -
key on Brightness panel. displayed at the top of the .

________________________Brightness panel. ,A s' ,~.79~ z A's.";-.
1.1.4.10 Locate the Low soft The Low soft key will be · .,.>..
key on Brightness panel. displayed at the bottom of ,~.-..:'.. : /. /

the Brightness panel. :
1.1.4.11 Locate the The brightness level
brightness level indicator bar · indicator bar will be ,. - . {"¢~'c,¢ .:.
on Brightness panel. displayed on the right side . , t .

of the Brightness panelt. /.,;Q. _.__

1.1.4.12 Locate the Upgrade The Upgrade panel will be / ,. -
panel. displayed at the right area ; .. ':

of the screen ... .' .. . .... 'J ;;.;, /
1.1.4.13 Locate the Start soft The Start soft key will be ¢' ,. -

displayed at the top of the
Upgrade panel, ,,..::C_'

1.2 Process
Monitoring and Control

1.2.1 System Startup
1.2.1.1 Connect an ultrasonic During the booting / ./ ,./>-d.///',
handpiece; restart the system process, the irrigation /
and press the foot pedal. pump and the peristaltic _ 4. ~',~'/'" ~

/
pump will not run, cutting
power will not be delivered, .... ,:. ' ,-'"'
and all the foot pedal input ..
will have no effect. - ¢ >.../'

1.2.2 Main Mode
1.2.2.1 After system' start-up, After system start-up, no
check Irrigation, Aspiration, irrigation option is selected
Cutting Power and Coagulation and aspiration, cutting
panels. power, and coagulation

options will be disabled, . > < .y ,s- A t t ""
and 'Select Irrigation
settings!"warning z/.,.* 7 .%4-?f_
__ message will be displayed. ,

9
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1.2.2.2 Install a tubing set and After pressing Prime soft , 'd.
connect the aspiration tubing key, 'Priming... Please
with the irrigation tubing; wait!" warning message ' :

7 ".-'
connect an admin set to the will be displayed; the .'/. ,.. ~.
tubing set; press Prime soft irrigation valve and the -
key. vent valve will open for 4 ' /A<',

seconds;the vent valve /">'r;.' ",' x'
will close and the . '.~.v'-"
peristaltic pump will run for ', .
44 seconds; the irrigation
valve will close, the vent .. %. -r ..- ;...
valve will open and the <,."1 ::-'. .%.-A- '
pump will run for 5
seconds; the vent valve / .
will close and the pump will
run until vacuum reaches
250 mmHg. .". ..

1,2.2.3 Press Prime soft key; The priming cycle will stop;
pinch the admin tubing; wait Fluid path blocked! Prime " "_ /
until the prime cycle is aborted again!' warning message
and an error message is will be displayed; irrigation, . --
displayed; press Prime soft aspiration, cutting power, .2<t¥.,,/./.,. .- ;.-:
key; wait until the prime cycle and coagulation options
is finished. will be disabled; after a

successful priming cycle .. C/ . . .:/
the warning message will // "
be cleared and all the .. i:' . A
functions of the machine t.Ž:.:.,. "' .7.,' .
will be enabled. - , 't . -,Ž.z~

1.2.2.4 Disconnect the admin The priming cycle will stop: A , -
set from the tubing set; "Vacuum test failed! Prime
disconnect the aspiration line again!" warning message .- :
from the irrigation line; press will be displayed; irrigation, . .
Prime soft key; wait until the aspiration, cutting power, -7

and coagulation optionsprime cycle is aborted and an
error message is displayed' will be disabled: after a

successful priming cycle -reconnect the admin set to the theswarimesg wll
the warning message will /~;.~.~7~:/; , .~:'~handpiece; reconnect the .;,handpiece;o reconnect the irbe cleared and all the ' ,.aspiration line to the irrigatIon functions of the machine , .'

line; press Prime soft key; wait will be enabled.
until the prime cycle is finished,
1.2.2.5 After a successful After a successful priming
priming cycle, check Irrigation, cycle, no irrigation option is : -.. , ' . ;
Aspiration, Cutting Power and selected and aspiration, / W :'
Coagulation panels. cutting power, and '7/ /-

coagulation options will be :
disabled, and "Select ,/ '

Irrigation settings!" warning
message will be displayed.

1.2.2.6 While the system The irrigation pump and
waits for the user to select an the peristaltic pump will not
irrigation option, press the foot run, cutting power will not
pedal. be delivered, and all the , """A' . . ,

foot pedal input will have ,- ,-

no effect. /"·¢ -<'-' ' :

1 0
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1.2.2.7 Press On soft key After selecting irrigation On
from the Irrigation panel. option, the aspiration :

options will become
enabled, and "Select
Aspiration settings.
warning message will be
displayed. . .'.'<.- / r.:.-'

1.2.2.8 While the system The irrigation pump and
waits for the user to select an the peristaltic pump will not
aspiration option, press the run, cutting power will not
foot pedal. be delivered, and all the 47 ?.r"'4" /

foot pedal input will have •_a. -zt A / ""
no effect. /

1.2.2.9 Press Medium soft After selecting aspiration
key from the Aspiration panel. Medium option, the cutting . 2';:¢/ .- l/-":.

power options will become ·. ,

enabledand 'Select AA' / " " /s."'t<[/' ' "........
Cutting Power settings.'
warning message will be qel /.>? z. ,>',./~ . '.", >*
displayed.

1.2.2.10 While the system The irrigation pump and . f
waits for the user to select a the peristaltic pump will not /.o -'4//1..4/[ .:.:".,
cutting power option, press the run, cutting power will not .. . / ? ' i.

foot pedal, be delivered, and all the,.2;.: . /
foot pedal input will have
no effect. // 44 ; ",:'t4•,:

1.2.2.11 Press High soft key After selecting cutting c.f..... . >
from the Cutting Power panel. power High option, the -'. ' /-d<'.'. -

aspiration options will
become enabled, and
'Select Coagulation -.
settings!" warning /'.rz¢t,.¢.,y¢L .fi.J :
message will be displayed. .

1.2.2.12 While the system The irrigation pump and . . ' '
waits for the user to select a the peristaltic pump will not ,'° '<': ' t" / -'

coagulation option, press the run, cutting power will not /;.,...t. . '•
foot pedal. be delivered, and all the , . ,/:

foot pedal input will have $ 'r
no effect.

1.2.2.13 Press On soft key After selecting coagulation
from the Coagulation panel. Off option, 'Select ,,

Coagulation settings! ;-... /-.
warning message will be
cleared.

1.2.2.14 While irrigation On, When the foot pedal is
aspiration Medium, cutting pressed, the irrigation f .,
power High and coagulation pump and the peristaltic
On options are selected, press pump will not run, and-
the foot pedal for cutting power will not be
approximately three seconds, delivered. /½'<
1.2.2.15 While irrigation On, When the foot pedal is
aspiration Medium, cutting pressed, the irrigation
power High and coagulation pump and the peristaltic ', :' '.
Off options are selected, press pump will start running,
the foot pedal for and cutting power will be
approximately three seconds. delivered.
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1.2.216 While irrigation On When the foot pedal is
option is selected, press the pressed, the irrigation
foot pedal for approximately valve will open and the .M,/."ntq, _ , /;-,
three seconds. irrigation pump will start

running.
1.2.2.17 While irrigation On When the foot pedal is
and coagulation Off options released, the irrigation -:/7', ?t' /A'.;.<'-
are selected and the foot pedal valve will close and the -,2. '-l . / ' / /4<
is pressed, release the foot irrigation pump will stop
pedal. running.
1.2.2.18 While irrigation Off When the foot pedal is
and coagulation Off options pressed, the irrigation
are selected, press the foot valve will remain closed ,'t' -. './ t ,. . .
pedal for approximately three and the irrigation pump will
seconds. not run.
1.2.2.19 While irrigation On When irrigation Off option
and cutting power High options is selected, cutting power
are selected, select irrigation option will automatically
Off option. change to Off. "4

1.2.2.20 While aspiration High When the foot pedal is - ,:'-..¢ '~. 4 ':.

and coagulation Off options pressed, the peristaltic ivA
are selected, press the foot pump will start running at
pedal for approximately three high speed after 0.
seconds. seconds; if the vacuum

limit is reached the
peristaltic pump will stop ./Z... .___/ /~ A..,,
until the vacuum level -
drops under the limit; / ;" -~. .-
releasing the foot pedal will 2 p
stop the pump,/.. .. /...,.rr ,,-v .~. f..f, i

1.2.2.21 While aspiration When the foot pedal is " "4 ' "
Medium and coagulation Off pressed, the peristaltic
options are selected, press the pump will start running at ;.'.t.7..<§•' ':.
foot pedal for approximately medium speed after 0.5
three seconds. seconds; if the vacuum

limit is reached the jAh J
peristaltic pump will stop .. .,,P
until the vacuum level
drops under the limit; , -.
releasing the foot pedal will .. , .4:' ' - .:.//, ,
stop the pump. ,-..;., .,:. ~ ~. zr'. .

1.2.2.22 While aspiration Low When the foot pedal is
and coagulation Off options pressed, the peristaltic .>t-.'-y~.-. - ."-r.. .
are selected, press the foot pump will start running at
pedal for approximately three low speed after 0.5 .-. d . /"t. yx >/,.,,.'
seconds, seconds; if the vacuum ,.y. (r-2/. :

limit is reached the
peristaltic pump will stop '. b~-'"k/
until the vacuum level . -.4..,... .
drops under the limit; . /
releasing the foot pedal will -t /.7,.z.4 A . ,
stop the pump.

1.2.2.23 While aspiration When the foot pedal is
Medium and coagulation off released, the vent valve "t
options are selected, pinch the will open and remain open /....J,/ t./
aspiration line and press the until the vacuum is
foot pedal for approximately r oto Y
five seconds, and then releas aspiration line.
the foot pedal.
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1.2.2.24 While aspiration Off When the foot pedal is ,

and coagulation Off options pressed, the peristaltic , ,v/
are selected, press the foot pump will not run.
pedal for approximately three
seconds.
1.2.2.25 While cutting power When the foot pedal is ,"

High and coagulation Off pressed, a high level .. 'e. -- :.
options are selected, press the cutting power will be ; cAS i/c
foot pedal for approximately delivered trough the 7 ' / '

three seconds. handpiece after one
second; releasing the foot ~ ... /. .~.t~-.
pedal will stop cutting
power delivery, , ': '-' · '%'/'.'x '.4;

1.2.2.26 While cutting power When the foot pedal is '7
High and coagulation Off pressed, a medium level ..Acs x / .'A.rA / ,t~/& ,
options are selected, press the cutting power will be ..- /;,..-,J/. ,"-
foot pedal for approximately delivered trough the , / ,-,' / ; .:'.:-i/v4.
three seconds. handpiece after one

second; releasing the foot 1'>" , ./,-"
pedal will stop cutting
_______________power delivery. . . : , ~~ . ::?-..

1.2.2.27 While cutting power When the foot pedal is j., -/,>. 4'-
High and coagulation off pressed, a low level cutting
options are selected, press the power will be delivered 4.fr,%.~,.//tt} ,,rA-.I

foot pedal for approximately trough the handpiece after
three seconds. one second; releasing the

foot pedal will stop cutting .. "..,

power delivery.
1.2.2.28 While cutting power When the foot pedal is ... ;, //
Off and coagulation Off options pressed, cutting power ." .< 4¢:/z/
are selected, press the foot shall not be delivered
pedal for approximately three trough the handpiece.
seconds. . ,C,-'4. ,,~ ,
1.2.2.29 While irrigation Off When cutting power Low, '
and cutting power Off options Medium or High option isare opetd slc utiong ...'A,~ .. r..,,/ ,:~/.'- , , <,/are selected, select cutting selected, irrigation option .
power Low, Medium and High will automatically change -i, ':,:.> - . ,/X'- ..:.,j'}''
options. to On. . ...... ///A
1.2.2.30 While coagulation When the foot pedal is
On option is selected, press pressed, coagulation - " ''..' -

the foot pedal for power will delivered trough .. ;.
approximately five seconds. the coagulation forceps.
1.2.2.31 While coagulation When the foot pedalis
Off option is selected, press pressed, coagulation
the foot pedal for power will not be delivered . .
approximately five seconds. trough the coagulation <:'(A '> -

''
forceps. ./--'~/~~, -',c-'.,--?~.~e ~- .~ ~'~

1.2.2.32 Press Prime soft key; The priming cycle will abort /
wait 10 seconds and press ame
Prime soft key again. soft key a second time
1.2.2.33 Press Cutting Time Cutting Time soft key will
soft key. set elapsed cutting time

value to "00:00". - 'C.._. ,4 .t ,.,. ':
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1.2.2.34 Disconnect the When the foot pedal is ,,->< t ,'~s4?
ultrasonic handpiece from the pressed, culling power will "~ '

console; while cutting power no edlvrdtruhte *i" Y)'.

Low, Medium or High, and handpiece and 'Check .Z & A r'/ ./2
coagulation Off options are Hadic!'wrig,. 7 ' "n A t
selected, press the foot pedal mesgwilbdspad. ,> r/.4' /
for approximately threeA/
seconds. rj > st
1.2.2.35 Remove the cassette The irrigation pump and
from the console; while the peristaltic pump will not '" -- , . . *
irrigation On, aspiration run, cutting power will not 6 - , 4 § W
Medium, cutting power High be delivered, and 'Check
and coagulation Off options Cassette!'warning, .•-Y *

are selected, press the foot message will be displayed., §
pedal for approximately three
seconds. X~
1.2.2.36 Press Options soft Options Mode will be /e . C .~ tr>-t<
key. displayed. -. -

1.2.3 Options Mode
1,2,3,1 Press four times High After pressing High soft , .A :/r ~<f~
soft key from the Sound panel. key, the sound volume will

increase and the sound
volume indicator bar will .~. ,. >.t~'X~

indicate higher volume. ____________________

1.2.3.2 Press five times Low After pressing Low soft
soft key from the Sound panel. key, the sound volume will La/.'Z, ./-.

decrease and the sound Z.z,>J¼9 /.42¾•?' Z t
volume indicator bar will .

indicate lower volume. crp •
1. 2.3.3 Presse and drag the The sound volume bar* ~ r " -,/.y
sound volme indicator bar level will change and the /- ';

from the Sound panel. sound volume will adjust A y", ~.-,'
according to the bar , . -. L

position. .'...-____

1.2.3.4 Press five times High After pressing High soft 7 ~
soft key from the Brightness key, the brightness level Aiev. -z-
panel. will increase and the Yt.r y~ t - ' X-

brightness indicator bar will • -. "
_____________________ indiate ighe brihtness.

1.2.3.5 Press seven times After pressing Low soft
Low soft key from the key, the brightness level / 4 /<-
Brightness panel. will decrease and the /w. t t. 7 ~" C..

brightness indicator brwil
indicate lower brightness. ~ ~ ~ ' Pr / z-

1.2.3.6 Press and drag the The brightness bar level AQ r&'' %./ .'/ /

sound volume indicator bar will change and theA *,

from the Brightness panel. brightness level will adjust /..xrs
according to the bar x~- ,44 ~e v',- /

_________________________ I position.
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~ ; ExftpEdtR~kuit CM'XtiJZI~ 4ilctaRi~W %UN -
1.2.3.6.1 While no USB "Checking the
mass storage device is updates..." warning
plugged in the back of the message will be4
system, press Start soft key displayed while the ;'
from Upgrade panel. system is checking for - ':,-//..-,-

USB mass storage ..
device; "No updates
found!" warning
message will be . '"' :---
displayed and the
upgrading process will
be aborted.

1.2.3.6.2 While an USB "Checking the
mass storage device, updates..."warning
containing incorrect message will be
upgrade files, is plugged in displayed while the

heback of the system, .¢-.,,..~:~ ~ /the back of the system, system is checking the
press Start soft key from files on the USB mass
Upgrade panel. Astorage design; .

"Verifying files... '/'.,. .
warning message will be
displayed while the - '

system is verifying the / .. · .-/ , -.
files on the USB mass
storage design; "File
verification failed!"
warning message will be re.
displayed and the /q,,-C. .
upgrading process will
be aborted.

1.2.3.6.3 While an USB "Checking the
mass storage device, updates..."warning ~ , d'"
containing correct upgrade message will be g,-'
files, is plugged in the back displayed while the
of the system, press Start system is checking the/
soft key from Upgrade files on the USA mass
panel; when the upgrade storage design;
process is completed, "Verifying files..."
restart the system. warning message will be

displayed while the
system is verifying the ;
files on the USB mass / / '/'/.

storage design; 'Writing
files..." warning
message will be /
displayed while the .,

system is copying the .:?' . -/
files; "Restart the
machine!" warning -x
message will be · .. Z* '/
displayed and the
upgrading process will A n
be completed after a
system restart.

15
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Revision 

1.2.3.7 While in Options Main Mode will be
Mode, press Main Screen soft displayed. /.'Z,', qtA >'¢'
key. f ' :

1.3 Safety

1.3.1 Main Mode Safety
1.31.1 Select Main Mode; While the foot pedal is
press the foot pedal. pressed, Prime soft key will

be deactivated. "''_7'/C'..~,A &, , .'w/,.
1.3.1.2 Press the foot pedal. While the foot pedal is

pressed, the Options soft ½¥
key will be deactivated. , : ; ~,J,>,&

1.3.2 Options Mode '

Safety
1.3.2.1 Select Options Mode; While the foot pedal is t_; A-..,. , .
press the foot pedal. pressed, the Main Screen '

soft key will be f/t A,'.'«< .. , /,WC'
deactivated. ,_ ,Mz-,-,'.r<_,'___-
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ATTACHMENT D

TABLE 4 - DEVIATIONS
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Table 4

DEVIATIONS

Test # Status Justification

/~

V~~~~oc~~~~~~t~

~/

____ /

~~/
/~~~~~
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Appendix H

Software Revision Level History

Software Revision Level History ..................... HI to H2

073 &
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jSoftware Revision Level History Rev.. I
Effective Date: 5/24/201 0 Issued by: Quality Assurance Pg. 1 of 2

Apprv. by:  - 5/24/201 0  - 5/24/201 0 -5124/2010

SOFTWARE REVISION LEVEL HISTORY

FOR

TX1 TISSUE REMOVAL SYSTEM

AMERICAN OPTISURGICAL, INC.
25501 Arctic Ocean

Lake Forest, Ca 92630

HI

(b) (4)

(b) (4) (b) (4) (b) (4)
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Software.Revision LevelHistory Rev. I Pg. 2Hof2o

The TXlTM( Tissue Removal System software has a three digit version number, i.e., X.Y.Z, where:

X = major

Y = minor

Z = maintenance

A history of software revision levels, including description of changes is as follows:

Version Maor Changes Minor Changes Maintenance Changes

1.0.0 Initial Release

H2

(b) (4)
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Appendix I

Electromagnetic Compatibility and Electrical Safety

Preliminary Design Review Report .............................. II

Test Report (EMC) .......................... 12 to 171

Test Report (IEC 60601-1) .............. 172 to 1185

Test Report (IEC 60601-2-2) ............1186 to 1220
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(b) (4)
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25791 Commencentre Dnve
Lake Forest
CA 92630

Telephone: 9494484100

Facsimile: 9494484111
ww Jntertek-etlsemko corn

03/09/10 Letter Report No. 
Project No. 

David Salzberg Ph: (949) 580-1266
American Optisurgical, Inc. Fx: (760) 883-7181
25501 Arctic Ocean email: regulatoryvoptisurgical.com
Lake Forest, CA 92630
USA

Subject: Preliminary Design Review of the tissue removal TX1

Dear Mr. David,

This letter concludes and represents the results of the evaluation and tests of the above referenced
equipment to the requirements contained in the following standards:

General Requirements for Safety; (Amd. 1-1991) (CENELEC EN 60601-1: 1990) (Amd. 2-1995)
(Corrigendum-1995) IEC 60601-f*AEI IssueI98I/12O01 Ed: 2 IEC 60601-1, Standard for Safety
Medical Electrical Equipment Part 1: General Requirements for safety UL 60601-1 Issue 2003/4/25
Ed: 1, Medical Electrical Equipment Part 1: General Requirements of Safety General Instruction No; 1,
Update 2 Issue 1990101/11(R2005) CSA 601.1, Medical Electrical Equipment Part 1: General
Requirements for Safety
This investigation was authorized by signed application, dated 01123110. Prototype sample was
received on 03/08/10and evaluated from 03108/10 to 03/09/10 and evaluated at the Intertek Lake
forest facility.
As per our discussion, your product TX1 was modified to run at a different frequency. So, it was
determined that all safety testing needs to be repeated. All markings provided on the unit were
deemed adequate. The instruction manual was provided with all the required instructions.

Please note, to facilitate the follow-up evaluation of your product, a modified sample will be required to
be submitted to Intertek.

This letter report completes our evaluation covered by Intertek Project No.  In
responding to these items, please number your responses in accordance with the numbering in this
letter report. Responding in this way assures that all responses are properly identified. Responses
should be forwarded to your account representative,  at (949) 448-4100 to initiate a
follow-up evaluation.

If there are any questions regarding the results contained in this report, or any of [he other services
offered by Intertek, please do not hesitate to contact the undersigned.

Please note; this Letter Report does not represent authorization for the use of any Intertek certification

marks.

Completed by:  Reviewed by:  <45
Title: Engineer Title: Engineering Manager -

rrete,

Signature: Signature , 
Date 03/09/10 Date: 03/09/10 ·

Page l of 1

This 'eyed is for'the exlh us ive use of Inttek's client a nnd is osddur n t the gCeion been
t

Inte'nilk andito clint. tnte, re .nhiity abil¥ t are
linsedto te I thleotriG arid~ ~ndisos at lhe agreerlent. [htentek assorr~s no liab~ty to any party, airier thon, to tri Client in accordanrce ruth rie agreeferinti. for any lOS4S
epense or damage ccas led by the use of ihis epel. Ofily the clien is eut*onzd to prtt c i m distnbo of this re d the oiy in it enaety' n useat ..
W.e Intentk naive on t1e oIs ma rks for the sale or adfrerben l oC the tasted nmaterial. roldact or sene cutst firs be approv ed in "nting by intehlek The obse~vatd0fl5
arnd test nesutts in [ets report are reterient onty the sannile tested. This report by itsetf does not imply that the rat eratl. product or ser',iCe is or has ceier been un~de, an
nttortok certtmcotion proram.

Interek Testing Services NA, Inc. .SO 12 I 2 J6,119M/ ) rlrorratlvie

If

(b) (4)
(b) (4)

(b) (4)

(b) (4)
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TEST REPORT

Report Number: 
Project Number: 

Report Date: February 14, 2008

Testing performed on the
Visual Phac..moul~lfIcation System

Model Number: 551

to

EN 60601-1-2:2001, AI:2006
[EC 60601-1-2:2001, AI:2004

for
American Optisurgical, Inc.

A2AConimca Nonclr. 208-1

Test Performed by: Test Authorized by:
Intenek Ameiejan Optisurgical, Inc.

27611 La Paz Rd. Suite C 25501 Arcic Ocean
Lagtsna Niguel, CA 92677 Lake Forest, CA 92630

Prepared by: -1 Date: February 14. 2008
.Martin Liu

Reviewed by: _______________ Date: February 14.2008
Sergey Marker

This~o repn liA. teclrsvusof Inmotk' Clie a.. Is pro mAle Wnan isth prmnbtwe In kad
l's Client. MnteMek resanibiut ad liabli we lminloof e she tes and cot fos Alth o,,,at Ite

anosor nolibility to an past. other,'h to he Clen In Woerac wih the agsnn, fo I.' os, orpns or
dasg otndb heit of lhitno Only the Client is a .hre t , tv,vo dtsttnl thisrpr nt then

only In Is, rsie. Any .s of he Inta-tk nasw or Onj .ofI nakfor the s1ole ororIuen ens of14 the ensdmntr
,svhtso src esfirs be hpp ,e uin sii by lnOtt Tho fnobsneoean lef 'tIs. , ind thi reo, are.

relenin only totnAly? ee Ths eot by ietronotImlyhat th ntsszp 'tMl rsrde so a
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I SUMMARY

Testing performed for: American Optisurgical, Inc. Equipment Under Test: 551
Used for Life Support: No For use in shielded enclosure: No

1.1 Risk Analysis
The following information on Test Mode and Essential Peformance were determined by mnsufacturing:

Mode of Operation Essential Performance / Degradation of Performance

V/A mode UltrasoMic (U/S), Irrigation and Aspiration (I/A), and
Vitrectomy (Vit). In the U/S, I/A, and Vit Modes there are
two essential performance cham'teistlics: flowran snd
Vacuum level. These characteristics are best vcrified by
testing in the I/A mode. Testing Flow rate and vacuum in
the VA mode is sufficient verification for the U/S. and Vit
Mode.

Flow rate can vary a maximum of 10%.

Vacuum can vary a maximum of 10%.

It is determined that these maximum variances, will not
affect the procedure.
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1.2 Test Summary

T Published Test Level or Pan/FalC enClass' c dbl

IEC 60601-1-2:;2001

IEC 61000-4-2 *6 kV contact disharge Pass
Eiccbostatic Diswhate = 8 kV air discharge Pass

I k~z svnew. (S0% AM)
IR E lct romneti-4- Field 80- 2500 MR Pass

3 V /rn

[EC 61000-44 AC or DC power ports, *+2kV Pass (NHer 6)
Electrical Fail Translirn/Bwst

Signal and 'O posts, ±lkV Pass
AC or DC power ports,

I 52kV Line to ground nd Pass (Nowd6)Surge *1kV Hn to line

Conducted RE ImmunityIEC 61000.4-6 0Co S-0 MHz Pass
Conductnd RE immunity Pass

3 V
[EC 61000-4-8 3A , Hz Pass

FoVwe frequency Magnetic Field (Is/ I @50/60
>95% (0.5 cycles)

[EC 61000-4I1 60% (5 cycles)
Voltage Dips, Short lntcrmpdon 30% ((25 cycle) Pass (Nose 6)

>95% (5 seconds)
IEC 61000-3-2 ClssA Pass

Harmonics
IEC 61000-3-3 See standard pecifian Pass

Flicker
CISPR I I

Radiated Emissions Class A Litits Pass (Note 4)
CISPR ]II

Conducted EmiClass A Linits Pass (Note 6)

NOs. e: Measare 550 h1 a widn air nuknn a no n Wtcnat 0;.25 sr arrod oeir es ,a .6 d fr r od estui
Nose 2: Cmptrsnre tevcl n a - usb tid ta ne tardavi kob ma be samed i Ris k Anst!ai eba fale

werua be added to Dcctnutfios of CronformiTy iftncsacve~sble additionalJ.scadn$ -nd oditnticn to rotr perfoermance asatbe
u~det~ktO.

Nose 3: 1ee IEUT does noeta aria -heo.

N~ec 4: Modbfirstow wene reqoined forcu~nptlssmct Sn Sortio 3,5 fm. caib.

Nodo 5: ,ce ieslios $ "Irvmaunty Teat Reit foe eqoiproza uodez St. tat t) sutcss dais.

Note 6: EUT has ro'Ilpicl 'nltgslp .aseatdl~enositca poswr supplies) so aotosuis Thlnj 'bc fre St teals was pForJsted ins -o oprafnsh
voka 3 I5V o3d Z3OVAC.
NW. 7: 3.11 cable wu- ]eo am 3 Iaer
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2 IDENTIFICATION, MARKING AND DOCUMENTS

(per Section 6 of EN 60601-1-2:2001)

Section Description Compll.nce

or N/A
6 IDENTIFICATION, MARKING AND DOCUMENTS

6.1.201 Marking on the outside

6.1.201.1 RF equipment marked with symbol IEC 60417-5140 Complies
6.1.201.2 Equipment for which the connector testing exemption is used marked N/A

with symbol IEC 60417-5134
6.1.201.3 Equipment specified for use only in shielded location has appropriate . N/A

marking
6.8 Accompanying docurnents

6.8.2,201 Instructions for use Complies
a) All equipment and systems:
1) A statements that medical electrical equipment needs special prcautins Complies

regarding EMC and needs to be installed according to EMC information
2) A statement that IF communications equipment can effect medical Complies

electrical equipment

b) Equipment for which the connector testing exemption is used:

I ) A reproduction of the ESD warning symbol (lEC 60417-5134) N/A
2) A warning that pins of connectors marked with the warning symbol shall N/A

not be touched and connections shall not be made without special
precautions

3) A specification of precautionary procedures N/A

4) A recommendation that all staff receive explanation and training in ESD N/A
procedures

5) A specification of the minimum contents of ESD precautions procedure N/A
training

c) For equipment and systems without a manual sensitivity adjustment and N/A
for which the manufacturer specifies a minimum amplitude or signal:

I) The minimum amplitude or value of signal N/A
2) A warning that operation of the equipment below that value may cause N/A

incorrect results

Teat parameter is for immunity testina. classis for cminions testina
EMC Report for American Optisurgical on the
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6.83.201 Technical description Complies

a) All equipmnt and systems: Complies

1) List of cables and accessorieS Complies

2) A wanting that other cables and accessories may affect SMC Complies
performance

3) Table 201, modifled as appropriate Complie

4) A wanting regarding suacking and location close to other equipment N/A

5) Ajustification for each immunity compliance level below 60601 test N/A
level

6) Table 202, completed as appropriate Complies

b) Equipment not specified for use only in shielded location Complies

Tables 203 and 205 or 204 and 206, selected and completed a Complies
appropriate

C) Equipment specified for use only in shielded location N/A

1) A warning that equipment should be used only in the specified type of N/A
shielded locatioa

2) Tables modified if disturbance allowance according to 36.201.1 a) 4) is N/A
used

3) A specification of allowed emission of other equipment located within N/A
the shielded location

4) Table 207 or 208 as appropriate N/A

d) Equipment that intentionally apply RE energy N/A
e) Equipment that intentionally receive RE energy N/A

f) Equipmet that includes RF trsnsmitters N/A

g) Requirements of cables and accessories Complies

b) Requirnments applicable to large permanently installed equipmnct and N/A
systems

i) Requirements applicable to equipment that has no essential performance N/A
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3 JOB DESCRIPTION

3.1 Client Information

The Vizual Phacoemulsificalion System has heen tested at the request of:

Company:. American Optisurgical, Inc.
25501 Arctic Ocean
Lake Forest, CA 92630

Name of contact: Mr. Cam Canmeon
Telephone: 800-576-1266
Fax: 949-580-1270
Email: camsoptisurgicalcom

3.2 Test plan reference:
Tests were performed to the following standards:

· EN 60601.--2:2001, AI:2006, IEC 60601.1-2: 2001, A1:2004

3.3 Additions, deviations and exclusions from standards and accreditation
No additions, deviations from the standard were applied.

3.4 Equipment Under Test (EUT)
The  contains the following accessoriem:

EQUIPMENT UNDER THE TEST

DesdrlpiOO Masufurer MMdel/Part Serial Namber

Vizual Phacocmulsification System
(including Footswitch, handpiece, American Optisurgica], Inc. 

foreps)

LUT received date: January 28, 2008

EUT received conditon: The EUT was received in good conditions with no apparent damage.

Test start date: January 28, 2008

Test completion date: January 30, 2008

Re-tested radiated emission: February 14, 2008
The test results in this report pertain only to the item tested.

The following description of the  was supplied by American Optisurgical, Inc.:
The  isa pbcocnlsification system and will be used in an operating moom by an
ophthalmologist. For mmoe information, see user's manual provided by the manufacturer.
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3.4.1 System Support Equipment
Table 3.4-1 contains the details of the support equipment associated with the Equipment Under Test.

Table 3.4-1: System Suppon Equipment
Descrit Ion Manufacturer Model Number Serial Number

None

3.4.2 Cables associated with EUT

Table 3.4-2 contains the details of the cables associated with the EUT.

Table 3.4-2: interconnecting cables between modules ofEUT

Cables

Descriptioa Lengh Shielding Fertile. FrM. .ato TO

Visual
Power cord 3.0 m No No AC power nource Phacoemutsifiction

System
Vizual

Fooawit~h cable 2.6 m Yes No FoolawUtb h Phacocnmulsification
System
Vizual

Forceps cable 3.6 as No No Forceps Phseoemauificstion
_____________ _____ _______ __________ _System

Visual
Hardpiece cable 2.0 m Yea No Handpiece PhacoemulsificationI_______ I ___ I I ______ System·
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3A4.3 System Block Diagrams

The diagram shown below details the interonnection of the EUT and support equipoient. For specific
layout, refer to the test configuration photograph in the relevant section of this report.

EUT

Vizuat Phacomulsificaion System
AC input

_______________230 VAC 50 Hr
I1I5 VAC 60 Hz
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3.4.4 Justification
None.

3A.5 Mode(,) of operation

The EUT was powered from 115 VAC /60 Hz or 230 VAC /50 Hz Power source.

For EMC test, the Vizual Phacoemulsification System was running in the operation modes as
specified below;
I/A - for Radiated emission and all Immunity tests.

3.4.6 Monitoring of EUT
The following was monitored during the teat:
* Mode of operation: I/A Preset: 26, Flow 26 with permissible fluctuation I0%
· Mode of operation: I/A Preset: 460, VacAct: 0 with permissible fluctuation 10%.

3.5 Modification required for compliance
In order to met radiated emissions compliance requirement, the EUT is modified:
* Metallic coating was used on the inside of plastic chassis,
· EMI gasket was used on all chassis seane.

3.6 Performance Criteria

The Equipment Under Test (EUT) shalt be able to provide the essential performance and remain safe.
The following degradations associated with essential performance ard safety shall not be allowed:

* Component failures
* Changes in programmable parameters
* Reset to factroy defaults (manufacturer's prese)
* Change of operating mode
: False alarms
: Cessattion or interruption of any intended operation, even if accompanied by an alarm
* Initiation of any unintended operation, including unintended or uncontrolled motion, cvcn if

accompanied by an alarm
* Error of a displayed numerical value sufficiently large to affect diagnosis or mtament;
* Noise on a waveform in which the noise is indistinguishable from physiologically produced signals or

the noise interferes with interpretation of physiologically produced signals
* Artifact or distortion in an image in which the artifact is indistinguishable from physiologically

produced signals or the distortion interferes with interpretation of physiologically produced signals
* Failure of automatic diagnosis or treatment equipment and systems to diagnose or treat, even if

accompanied by an alarm.
The equipment or system may exhibit degradation of perforsance that does not affect esseatial
performance or safety.
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4 TEST ENVIRONMENT

4.1 Tat Facility
The test facility is located at 27611 La Paz Rd., Suite C, Laguna Niguel, CA 92677.

The immunity test site is a controlled environment lab with ground planes and metel top tables as
specified in JEC 610004-2, lEC 6100D4-4, and IEC61000-4-6.
Radiated RF immunity testing is pe:formed in an absorber-lined shielded mom with absorbers on a
portion of the floor a well, This room meets the field uniformity requiremeats of lEC 61000-4-3.
Accreditations: FCC Registration Number 90711

A2LA Certificate Number 2085-01
IC Reference Number IC 2055DI

4.2 Test Equipment
Each section contains a list of the test equipment used for the specific testing performed in that section.
All calibrations are on 12-month cycles unles otherwise indicated

4.3 Measurement Uncertainty

Compliance of the product is based on the mteasurd value. However, the measurement uncertainty is
included for informational purposes.

The expanded uncertainty (k = 2) for radiated emissions from 30 to 1000 MHz has been determined to be;

:4.24 dB at 10m,
The expanded uncertainty (k - 2) for mains conducted emissions from 150 kHz to 30 MHz has been
detemnined to be:

±2,6 dB
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5 IMMUNITY TEST RESULTS

S5. Electrostatc TDischarge Immunity

5.1.1 Test Parameters

Envionmental Test Perormnc e

phenomcn eincton Basic Standard Reas Promnc.... I ~ ~Specificaton ca Cto

Electrosttic ±2.4.6 kV (contact dschare) IEC 6100.2 S3.
di~~h.,Vc ~ 1:±2r 4t S kV (air dischaqV.) Section 3.6

5.1.2 Test Equipment

Description Manufacturer Model Serial No. C ~Fu

ESD simulator Tieroo KeyTek MZ-15/EC 5 03/28/8

5.1.3 Tnt Procedure

Diagram 5-} shows the test configuration for tabletop and floor standing EUT. The ESD test level is set
and discharges of positive and negative polarization are applied to the following locations:

* The horizontal ground plane
* The vertical coupling plane
* The conductive surfaces under the test sample,

* Along all scanas and control surfaces of the EUT, that are accessible to use during normal usage
Inside the ELrT, only the points and/or surfaces that have to be accessed to perform user's maintenance
are included in the test unless the manufacturer prescribes clear instructions for the use of ESD
precautions (e.g. changing the print cartridge for inkjet printers). ESD discharges are not applied to any
point of the EUT which am accessible only for maintenance purposes, excluding custorner's maintenance,
unless different insnction is given.
If a discharge occurs and an error is cansed, the type of error, discharge level and location is reorded.
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Diagram 5-1 ESD Test Semp - tablop andfloor standing eqripmen

EMC Report for American Optisurgical on the
File: Page 14 of 70

Page 1- 15

(b) (4)
(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



5.1.4 Electrostatic Discharge Test Results

Perfonmance criteria: per section 36,202. Lj) T'mp/RH: 23°C/399/o
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22 Air A A A A AA A

25 Air A A A A A AA A
29 Air A A A AA A A A

29 Air A A A AA

21 Air A A A A A A A

25 Air A A A A A AA A

27 Air AA A A A A A A

Note I:

A- No degradat/on of performauce during the test.

B - No degradation of performance afte, the test. Dining the test EUT may exhibits some degradation of
per formancec.

C - EUT exhbibts loss of finmction, provided the function is self-recoverable, or can be retored by the
operation of the controls by the user in accordance with the insnufaotiureifs insslnons.

o - EUT is damaged.
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5.1.5 Test Confliguraton Photograph

ESD Discharge Points
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ESD Discbarge Points
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Sm

ESD Discharse Points
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ESD flischarge Points
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ESD Dischargc Points
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ESD Discharge Points
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5.1.6 Tet Configuraion Photograph

Figure 5-1 shows the tesdng configintions used,

Figure 5-1: Electrostadc discharge setup photograph

EMC Report for American Optisurgiesl on fth
File: Page 23 of 70

Page 1-24

(b) (4)
(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



5,2 RF Electromagnetic Field Immunity

5.2.1 Test Parameters

Environmental Test Performance
ph...e Spiceifioni, EfBasic Stendard Remarks criterin

Radio-frequency 80 to 2500 MHz
electromagnetic field I kz-sincwave 80 % AM HEC 61 000-4-3 The est level specified S

Amplitude mdulWteid 3 Vim prior to ssodulation Scction 3.6
Radio-freq*uncy

electrosmagnetic field 80 to 2500 MHz
Amplitude modulated for I kHz sinewave 80 % AM ]EC 610004-3 The test level specified See

Life-supporting 10 Vm is prior to modulaion Section 3.6

5.2.2 Test Equipment

Description Manufacturer Model Serial No. Cal. Due
Date

Antenna EMCO 3143 1242 VBU
1/28/08

Hor. Antenoa ETS Lindgren 3115 00031626 04/16/08
Field Monitor EMCA SI200 70 VHU

1/28/08
Field Probe Amplifier Research FP3000A 17702 02/15/08

RF Power meter Boonton Electronics 4300 82403EC 12/19/08
RF Power Sensor Soonton Electronics 51013 28443 12/19/08

RE Amplifier IF! CMX5002 E193-1001 VBU
________________ _________ ~~~~~~~~~~~~~1/28/08

RI' Signal Gert. Marconi 2025 202301/075 12120/08
RF Amplifier Ophi 5163FE-001 1018 VBU

1/28/00

5.2.3 Test Procedure

Diagram 5-2 shows the test configuration. The test sample is set into operation and then monitored for
degradations in performance. The RF test signal is set by a PC controlled process that automates the
signal power leveling for field uniformity as the test signal is swept through the testing range. The EUT
to transmit antenna distance is 3 meters, unless otherwise indicated in the report.
If an crror is detected during testing, the field strength is manually reduced until the error corrects, then
increased until the error begins to occur again, This RP, level, the frequency, and the enror effects created
are hence noted before continuing. The procedure is performed in both horizontal and vertical antenna
polarities.
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Absorber lined

~~~~~~~~~~~~~~Field

Diagram 5-2 RF electromagnetic field immunity test setup
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5.2.A TestResult.

Perfortmance criteria: see section 36,202. Ij) Temp/RI-: 23
0

C/47%.

Pararnete Tes Point Rotalt. Comment

Front of EUT:
Verticslpl nsn Puas

Horizontal po No degadation in perfonenance
Right ofESlT:

80-2500 M~z, Vertical polarization Pas
38V-250rnMm) Horizontl poabrization PM No fdegdtion, in performance

80% AM (I k~z Left SideofEUT
Vertical polrrizaiion, Pazs

Horizntal otariatton Pass No degradtions in oerfrmance
Vorticnal polarizatio P.S

Horiotlplrzto No degradations in pfrfnnance

Note:
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5,2.5 Test Configursidon Photographs

Figure 5-2 shows the testing configurations used.

Figure 5-2: Radio frequency electromagneticfield setup photograph
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52 ElectrIcalFast TrasssentfBunt Immunity

5.3.1 Test Parmetens
EnyhoamentaI Test Performance

-phenomenon Specifscatio Basic Standard Remarks ii

Fast treansiets on ±1.0 kV S
signa 5/0 fb IEC 610D-4-4 Sc .

Fast oumnC an ±;2.0 kV e
& ~~~~~~5/50Tr/Thna IEC 61000-4-4 N/A Section 3.6

Fat trand. ~~±2.0 kV
Fattanint on 5150 Tr/h asa [EC 6100-4-4 Seto .

input m powe are 5 kH ral,etition _______ _3___6_

523.2 Test Equipment

Dmtclptton - as.. actrera Model Serial N~o. CaL Date

Immunity Test Syatem Thena KyTek I MCPro 
Capacitive Coupling Clamp CDI N/AN/VI

5.3.3 Tast Procedure
'Me test sample was, connected to the test equipment, as sho~wn in Diagramn 5- and monitored for
performtance.1the test level is set, and the lest signal of positive and negative polarization is applied for
the requsired time to one side of the line (L). If an envyr occ , the test level is reduced until the EUTl
rreovern. The level is then increased until the thresold level is reached. This threshold and the error
conditions sa re nted. This procedure is repeated while injecting into Neutral Q'J), and Iteen ground. Using
a cspecitive coupling plate as Cal led out in IEC 6 1 000-44; the procedure is then repeated on signal and
I/0 lines whenever this is applicable.

2Exeltding equipmnent marketed with ansoac/: povrr conaverter
Eetwadin eqtipset maketed o wl.- ac/dc powe convrt
Includinauipnces marketed wth an acdc powe coveer
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Diagram 5-3 Electrlicalfait translent immunity tet setup
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5.3.4 Test Respults,

Perfomanmce criteria: see section 3.6 Temp/RB: 230 C/47%

230 VAC

Parameter. Cable Under Test Results Comment.
5*0.5 V ivO linen:

5k~t eetto Footawitch cable Pass No dcgrndations in performance
*1, 2kV

5k5z Tv'rh AC Uines: PMs No degndstionn in Performnance
L, N, PE to Ond. _ _ _ _ _ _ _ _ _ _ _ _

*1, 2 ksV
5/50 T~To na DC Lin. N/A

S kH z repelition _ _ _ _ __ _ _ _ _ _

115 VAC

Parameter. Cable Under Test Result, Comments

5d-h Probe, cable Pass No drgndlutlons in pe~rtommc
*1, 2 ksV

Sd-h Trhous AC Lines: Pm3 No degdations in perfonnnc
L, N. PE to =n _______

+1,2 kV
5/50 Trrrh ns DC Line, N/A

S k~lz repetition _ _ _ _ _ _ _ _ _

Note I: All other 1/0 cables were lens than 3 nmeters.
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5..5 Tet Configuration Photographs

Figure 5-3 shows the testing configurations used.

Figvre l-w, £1ectrcal fast transient setup photograph
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5.4 Surge Immunity

5.4.1 Test Parameters

Ihenomenon Soeciftration Basic Standard Rears Icriterion
S.'g.~~~~~[0c f tino cthenSurge on ±0.5 ar I kV line to See

input AC/DC power I0.5 and 2kV line to earth IC 61 Si 3.6
ports 1.2/50 820 Tr/ us

5.4.2 Test Equipment

Dteriptao I Maoufatiurer Model Serial No. CaL Date
Immunity Teat System Thermo KeyTek lEMCPo 1207/08

5.4.3 Tent Procedure

Diagram 5.4 shows the test configuration. The test sample is connected to the test equipmcnt as shown in
Figure 5-4 and monsitored for performance. The test level is set and the test signal of positive and
negative polarization is applied between one side of the Line (LI) and ground. When an error occurs, the
test level is reduced until the error recovers. The test level is then increased until the threshold level is
reached. This threshold and any error conditions are noted. If no errmr is detcteed, the injected voltage is
increased to the next test level. This procedure was then repeated while injecting into Line 2 (L2). The
pulse is then applied between LI and L2.
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Diagram 54 Surge test configuration diagram
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5.4.4 Test Results

Performance criteria: see section 36 Tenp/RH: 23°C/47%

230 VAC

CableParasetens Under Test Resut. Comments

±0.5, :1 kV, 1.2/50 (8120)
TrITh ps AC Mains Pass No degdadations in performance

Lie to tine
tO.5,±l,±2 kV, 1,2150 (8/20)

Tr/M As AC Mains Pass No degradations in performance
Lie to arourd

±0.5, I, =,2 kV 1.2/50 (8/20)
Tr/Th ps AC Mains Pass No degradations in perforaunce

Neutral to round

115 VAC

Parameters Cable
Parameters Under Test Results Comments

o t5, I: kV, 12/50 (8120)
Tr/bh pI AC Mains Pass No degradatos in performance

Line Io line
0.5, :, :2 .kV 1.2/50 (8/20)

Tr/ll Ms AC Mains Pass No degradations in performance
Linm to [pxouwd

0,$, :1, s*2 kV, 1.2/50 (8r20)
TriT ps AC Mains Pa No degradaions in performance

Neutral to mound

Note:
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5.4.5. Test Configuration Photographs

Figure 5-4 shows the testing configuration used.

Figure 5-4: Surge setup photograph
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5.5 Radio Frequency Continuous Conducted Immunity

5.5.1 Test Parlmetern

Enviroosanenal Test PerformnnceE~~r~minnica.1 Tat ~~ Basic Standard Ranle. "ksan
how.ssossnon Specification crteion

IT continuous C0.15 to go MHz
educntei I kHz uiewavo 80 % AM [EC 6100046 Seeconduca~ ~ ~ ~~3 Secton 3.6

RE continuOUS 0.15 to 80 MHz
conducted for life I kHz ainewave 80 % AM iEC 61000.4.6 N/A

esuppiig eouipment 10 V-lio 3.6

5.5.2 Test Equipment

Descriptiou Manutacturer Model Serial No. Cal. Due
Data

RF Signal gmerator Maronni 12/21/08
P :Signal generater Marconi 11/09/08

RF Amplifior FF1 VBU
1/29/08

RF Power Mewr Boonton Electonics 12/19/08
RF Power Sensor Boonton Electronics 12/19/08

Coupling/Decoupling Network Fischer 02/21/08

5.5.3 Test Procedure
Diagram 5-5 RF Continuous Conducted Test Setup

shows the test configuration. The test field is calibrated for field uniformity verifications using
calibration fltunres. RF energy from a power amplifier is coupled to one of two types of coupling
devices, a CDN or an EM Clamp and outputs to an RF Power meter. The frequency range is swept
incrementally from 150 kHz to 80 MHz with an incremental step size of 1%. When the desired teat
voltage level is attained, that drive level is saved in the file. In the test mode, the stored voltage levels at
each frquency are regenerated with a modulation depth of 80% (I k.Hz sine wave) while the EUT is
monitored for failures.

The RF test signal is set by a PC controlled process that automates the signal power leveling as the test
signal is swept through the testing range.
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~ ~~~~~~~~~I.. ......... ... ....... .........................

Diagram S-S RF Continuous Conducted Test Setup
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5.5.4 Teat Results

Performance criteria: see section 3.6 Tenp'RH: 23°CY47%

Parameters Cable Under Test Resnal Comnan ts
0.15-80 MH,

I kHz sinewave (80%/oAM) AC Mains Pass No degradations in performsnce
3 V(nnr)

0.1540 MHz, I/O lines:
I kH.t anewae (8D0%AM) Faootaiach cable pass No degrdations, in pufonnsaeFV.)wUiS cable Pass No degradations in prformane

3 Vmrs) COAG cable Pass No degnaldaions in perrormance
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5.5.5 Test Configuration Pholograpbs

Figure -5. RFcontinuouj conducted setup photograph

On power line
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Figure 5-6: RFcontinuous conducted setup photograph

On 1/0 line
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5.6 Pow.er-Frequency Magnetic Field Immunity

5.6.1 Test Parametens

~nvironmental Test Bai tadr IIFrfomiace
phenomenon ~~~Specification Ja~Sadr j ks Criterion

5.6.2 Test Equipment

Description M~anurt, re, Model Serial No. Cal. Due

immunity Loop Fischer CC I4238
AC fonSo=tc BehlaouoEletnknis 7124/08

0MM Flak.7 11/31/08
AC cunel clamp FlkD10 I WA 7/18/08

5.623 Teat Procedure
Diagram 5-6 shows the test configuxration. A calibration is performed before testing is started. A loop of
I-meter diameter wire envelops the EUT with a ,ninimsna distance of 10 cm from the EUT to the loop.
The resulting magnetic field is monitored with a Magnetic field sensor, which acts as the EUT in.a
calibration run, while placed in the center of the test loop. The output current necessasy to generat the
proper field in each configuration is then recorded. The BUT is then placed in the loop; the calibrated
output curerent is act and monitored for performance. It an eror occurs the test level is reduced until the
test system recovers. The lest level is then increased until the threshoold level is reached. This thurshold
and any eurcror cnditions areinoted:

Diagram 5-6 Power-frse~quny magneric field 'est seoup
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5.6.4 Test Reults

Performance criteria: see section 3.6 Temp/RH: 23 0
C/47%

230 VAC. 50 Hz

Parameters Results Comments
OrienPati on No deg.,datiom in performace

3 A/n lr.ms.) 50 Hz/60 Hz y Pass No de.ldhsim inrformance
_____________________ Z J Pass No degradaon. in perormance

115 VAC. 60 H

Parameters OriComments
I X Pass No derations in performane

3 A/V (rots. ) 50 Hz/60 Hz y Pass No drandation. in performance
Z Pass No .degatis in p erfoce

Note:
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5.6.5 Test Configuratio Photographs

Figure 5-7. Power-frequency magnetic fiedsezup photograph
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5.7 Voltage Dips and Interruptions Immunity

5.7.1 Tnt Parameters

Environmental Test PerfonnmnCe
phenomenon Specification Baic Stndad Reaks

Voltage dips >95% reduction0.5 peios IEC 61000.4-11 Ste
Sectfon 3.6

60% reductionVoltage dip, s .,d IEC 61000-4- I S.Voltae dipsS Section 3.6
30% reduction IC6OO4lVoltage dips 25 periods EC 610004-11 S

Secfion 3.6
voltage inteniptions S ec on IEC610OD4-ll So3

I I I I ~~~~~~~~~~~~~S.=do 3.6

5.7.2 Tnt Equipment
DeMriptoe [ Manufacturer r Model Serial No. Cal. Date

Immunity Test System Therso KeyTek 02107/08
AC Power Source Behima Electronics 7/24/08

5,7,, Tat Procedure

The test sample is connected to the maini dropout and voltage varitlion simulator as show Diagram 5.7,
and monitored for performance,

Diagram $-7 Power-frequency magnetic field test setup

'Changes occur at 0 degrees crosover point on ite voltage waveform,
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5,7A Test Results

Performance criteria: see section 3.6 Temp/RH: 20C/55%

230 VAC

Parameters Test Point Result. Comment.
Reduction >95%, 0.5 period AC Mains Pass No dredations in peformance
Reduction 60%, 5 priods AC Mains Pass No de l'ions in pefonnance
Reduction 30%, 25 periods ACMan PassNod dtoninrrnacM. ACMinsNo dcu'in.n peromue
Redution >959% 5 se.onds AC Mains Pass Note I

Note 1: During 5 seconds voltage intenrptions test, the EUT was shut down. After the test, with
operator's manual reset, the EUT was soe into norma[ operation. According to the standard Clae
36.202.7.2), this procedure is considered to be acceptable.

115 VAC

Parameters Test Point Results I Comments
Reduction >95 0.5 period AC Mai I Pass I No degedatiou in perforuncn e

Reducion 6O%. 5 periods AC Mains Pass No depdatin in pfformnc
Reduction 30%, 25 periods AC Mains Pass No dedtiNs in p erformanceReductionn>95%5seconds ACMains Pass Note I

Note I: During 5 seconds voltage interrptions test, the UT w shut down. After the test, with
operato's manual reset, the EUT was set into normal operation. According to the standar Clausse
36.202.7.2), this procedure is considered to be acceptable.
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5.7.5 Test Conflguratlon Pheotoraphs

Figure 5,8 shows the testing configuratonrused.

Figure 5-8., Voltage dips and Inte-npioom sefip photograp
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6 EMISSIONS TEST RESULTS

6.1 Electromagnetic Radiation Disturbance
6.1.1 Tet mltl.

Table 6.1-i Radiated DisturbanceLimitfor CISPR1, Group I

Radiated sNaission Limuits at £0meeo

Frequency Class A Quasi.Peak limits, Clas B Quasi-Peak limits,
30

to 230 40 -30
23

0 to 1000 47 37

Table 6.1-2 Radiated Disturbance Limitfor CISPR II Group 2. Class A

Radiated Emission Limits with XnesRinl distance D
Frequency Quasi-Peak limits, Quasi-Peak limits,)Distance D from exteror wall o On a test site D - 10m

the building From the equipmen
dB V/m

- 0.4 -

30
04- 4.70
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6.1.2 Test Equipment
Table 6.1-3 contains a list of the lest equipment used during the testing.

Table 6.1-3 List of Test Equipment

Test Equipment for Radiated Emissions
Description Make Model Serial # C.] Date

EMI Receiver HP 8546A 3549A00261 12/2f008
RF Filter Selector HP 85460A 3448A00265 32/20/08

PreAnp Agilent 8447D 2944A10141 01/02/09
Biconical Antenna ETS Liodnen 3110B 00056996 04/17/08

Logperiodic Antenna Corn-Power AL-100 16055 04/26/08
Lolgpriodic Antenna AMH. Systems SAS-$104 156 01/31/09
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6.1.3 Test Procedure

Measurement are conducted with a quasi-peak detector insanmient in the frequency range of 30 MHz to
1000 MHz. The measuring receiver meets the requirements of Section One of CISPR 16 and the
measuring antmna correlates to a balanced dipole.

Measurements of the radiated field are made with the antenna located at a distance of 10 meters from the
EUT. If the field-smength measurements at 10m cannot be made because of high ambient noise level or
for other reasons, measurements of Class B equipment may be made at a closer distance, for example 3m.
An inverse proportionality factor of20 dB per decade should be used to normalize the measured data to
the specified distance for determining compliance.

The antenna is adjusted between Im and 4m in height above the ground plane for maximum meter
reading at each tes frequency.

The antenna-to-EUT azimuth is varied during the measurement to find the maximum field-strength
readings.
The antenam-to-EUT polarization (horizontal and vertical) is varied during the measurements to find the
maximum field-strength readings.

The EUT, where intended for tabletop use, is placed on a table whose top is 0.ins above the ground plane.
The table is constructed of non-conductive materials. Its dimensions are I m by 1.Sm, but may be
extended for larger EUT.

Floor standing EUT's are placed on a horizontal metal ground plane and isolated from the ground plane
by 3 to 12 mm of insulating material.

Equipment setup for radiated disturbance tests followed the guidelines of CISPR I1.
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6.1.4 Test Results
Standard: CISPR I11, Grp. I Measurement Uncertainty: 4.2 dBTest: Radiated Emissions Temperature: 21'C
Frequency Range; 30 MHz to I 000 MHz Relative Humidity: 41%
Limits: Class A
Measurement Distance: 10 meters

The EUT was modified as specified in Section 3.5.

Frequency Vertical Horizontal DCF Limit Margin
Field Level Field Level

MHz (dBuV/m) (dBuV/m) dB (dBuV/ (dB)
38.4 24.5 19,0 0.0 40.0 -15.5
115.2 28.6 25.2 0,0 40.0 -o1.4
192.0 34.4 30.8 0,0 40.0 -5.6
230.4 36.9 30.4 0.0 47.0 -10.1
268.8 42.1 38.2 0,0 47.0 4.9
307.2 35.9 32.3 0.0 470 -11.1
345.6 38.3 35.9 0.0 47.0 -8,7
3840 29.4 34.3 00 47.0 - 12.7
422,4 33.8 30.8 00 470 132

Note: a) A complete scaa fron 30-1000 MHz was made with antenna oriented horizontally and
vertically.

b) All cmissions not reported are at least 10 dB below the limits
c) Analyzer setting: RBW Ž100 kHz, VBW Ž100 kHz

Detector mode: Quasi-peaid unless otherwise, specified in the data page
d) Numbers with a minus sign in margin column are below the limit.
e) DCF - Distance Correction Factor

FOR I, Alvn]The modified HUT passed radiated emissontst wit . f agn@6. ~

Table 6.1-3 CISPR II Radiated Disturbance
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Figure 6-2: Configuration photograph. radiatedJ disturbance, rear view
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6.2 AC Mains Line-Conducted Disturbance
6.2.1 Test Limits

Table 6.2-1 CISPR 1I,

Class B Limlitsfor Conducted Disturbance at the Mains Ports

Frequency QuasiPeak Averae
015-0.50 66-56 56- 46
0.50-5.00 56 46

5.00-30.00 60 50

The limit decreases linearly with the logarithm of the frequency In the range of 0. 15 MHz to 0.5 MHz.

Class A Limit for Conducted Disturbance at the Maim Port,

FreqUency Group I Limit dB V) Grou 2 Limit U dEV
band Hz Qdasi-Peak AA
0.15-0.50 79 66 100 90
0.50-5.00 73 60 86 76

5.00-30.00 73 60 90 -70 80 -60

6.2.2 Test Equipment
Table 6.1-3 contains a list of the test equipment used during the testing.

Table 6.2-2 List of Test Equipment

Test Equipment for RadiatedEmsis
Description I Make Model Serial # Cal Date

EMI Receiver HP 12/20I08
RE Filter Selector HtP 2/20/08

L1SN EMCO 07/26/08
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6.2.3 Test Procedure

Measuremen~ts are cardied out using quasi-pealc and avemage detector receivers in accodance with CISPR
16. An AMN is required to provide a defined impedance at high frequencies across the power feed at the
point of mneasusrem~ent of terminal voltage and also to provie isolation of the circuit under test flout the
ambient noise on the power lines. An AMN as, defined in CISFR 16 shall be used.
The EUTr is located so that the distance between the boundary of the FEUI and the closest surface of the
AMN is 01mi.

Where a flexible mains cord is provided by the manufacturer, this shall be In, long or ifin excess of In's,the excess cable is folded back and forfth as far as possible so as to form a bundle not exceeding 0.4ns in
length.
T'he EUT is arranged and connected with cables terminated in accordance with the product specification.
Conducted disturbance is rnumred between the phase lead and the reference groundL and between the
neutral lead and the reference ground. Both measured values are, reported.
The EUT, where intended for tabletop use, is placed on a table whose top is 0.8ma above the ground plane.A vertical, metal refernceic plane is placed 0.4m from the BUr. The vertical mnetal referencejplatie is at
[les 2m by 2m. The EU? shali be kept at least 0.8m from any othier nmeal surfac or other ground plane
not being part of the EU?. The table is constructed of non-conductive materials. Its dimenmsions aMe I1o
by I1Snm, but my be extended for larger FLIT.
Floor standing EUT's are placed on a horizontal metal ground plane and isolaled from the ground plane
by 3 to 12 nun of insulating material. The metcal ground plane extends at least 0,5m beyond the
boundaries of the EUT and has minimum dimensions of 2o, by 2m,
Equipment setup for conducted disturbance tests followed the guidelines, of CISPR I 1.
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6.2.4 Test Results

Standard: CISPR II Measurement Uncertainty: 2.6
Test: Conducted Emissions Tempenreu:: 22'C
Frequency Range: 150 kHz to 30 MlHz Relative Humidity: 49%
Limits: Class A

115 VAC

Measurements made on selected fr-ouencies from neutral conductor are yen below:

Peak Level Limit (AV) Mari
MHZ (dBpV) (dBtfV) dB
0.381 43.4 66.0 -22,6

0.441 45.2 66.0 -20.8
0.500 46.5 60.0 -13.5
0,761 44,5 60.0 -15.5
0.82 ! 46.3 60.0 -13.7
0.T88!-i 46.4 60.0 r -13.6-0 -,.

M tasMem s uade on selected Mncies rom ti e conductor ar vven below:
Frequency Peak Level LImit(AV) Margin

MHZ (dBFV(dBaV ad
0.381 44.3 66.0 -21.7

0.441 43.8 66.0 -22.2

0.500 44.7 60.0 -15.3

0.567 46,2 60.0 -13.8
0.821 45.6 60,0 -14,4

1.194 46.3 60.0 -137
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230 VAC

Measurements mad on selected 1 aencies from neutmal conductor are given below:

Frequency Peak Level Limit (AV) Margin

MHZ (dBiV) (dBssV) dB
0,314 49.9 66.0 -16.1

0.374 48.7 66.0 -17.3
0.754 49,7 60.0 -10.3

0.881 49.7 60.0 -10.3

0.941 50,7 60.0 -9.3

1.000 50.6 60.0 -9.4

Measutrement mad on selected ucoMIaes from line COnductor are ,iven below:

Frequen y Peak Level Limit (AV) M argin
MHZ (dBpVl (dB#V) dB
0.314 49.7 66.0 -16.3

0.374 50.6 66.0 -15.4

0,754 49.8 60.0 -10.2
0.881 50.9 60.0 -9.1

0.941 50,9 60.0 -9.1

1.000 50,4 60.0 - 9.6

Note l: a) A complete scan from 0.15 -30 MHz was made.
b) Analyzer setting: RBW ;9 kl-lz, VBW Ž9 kHz

Detector mode: Quasi-peak and Average
c) All other measurements were more than 20 dBs below the lmit lines.

The IIIJT Pased th eiit .d rgn@,8 Nfz

Table 6.2-2 CISPR 11 Conducted Distrbance aIAC Mains
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6.2.5 Test Conflguradoo Pbotograpbs

Figure 6-3: Configuration photograph, conducted disturbancefront view
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Figire 6t4: Corfgwration photograph, conducted disturbance side view
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63 EN 61000-342, Harmonic Currents

6.3.1 Test Limits

Table 6.3-1 Limits for Class A and Class B equipment

Hamonic order f Maximum po'missible harmonic erri, Amps
a

Class A I Claus B
Odd harmonics

3 2.3 2.99
5 1.14 1.717 0.77 1.155
0 0.40 0.6
I I 0.33 0.495
13 0.21 0.315

I5•nlS39 0.15 15/n 0.225 15/n
Even harmonics

2 1.08 1.62
4 0.43 0.645
6 0.30 0.45

S n• 40 0.238/n 0.345 8/n

Table 6.3-2 Limits for Class C equipment

Hlannonic order Maximua permissible bannonic cavnt expressed as a
percentage of the input CUrert at thm fimdamental

freoquecy, %
2 2
3 303.
5 10
7 7
9 5

I1 SnS39 (dd hanmonic.onlyM 3
3.is the circuit p~ower factor

Table 6.3-3 Limits for Class D equipment

Harmonic order Maximum per..isible
harmonic cu,,t Perw.,, W Maximun, permissible

nAlW ha'monic c.rent, A
3 3.4 2.3
5 1.9 1.14
7 1.0 0.77
9 0.5 0.40
] 1 0.35 0.33

13 n 39 3.85/n Sca Table 6.3-1
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6.3.2 Clasdflcaton of equipment
For the purpose of harmonic current limitation, equipment is classified as follows:

Clan A:

* Balanced three-phase equipment
* Household appliances excluding equipment identified as Class D
* Tools excluding portable tools
* Dinmier for incandescent lamps
* Audio equipment

Equipment not specified in one of the other three categories shall be considered Class A equipment.

Class B:
* Portable tools
* Are welding equipment which is not professional equipment

Class C:

* Lighting equipment

Clasn D:

* Personal computers and personal computer monitors
* Television receivers

6.3,3 Test Equipment

I ~..i De vrl , I Man.farturer I Model S erial No. Cal Date[ Power Analyzer Voltech 5/4/08
[ AC Power Source Behlnman 7/24/08

6.3,4 Teat Procedure
The EUT was connected to an AC power source and harmonic currents were measured up to the40th using a wide band power analyzer. The results are recorded and compared to the limits as
specified in EN 61000-3-2.

62.5 Test Results
The following pages show tabulated results If the autonaed test, It shows that all the harmonics
were within corresponding pem./ssthle Class A limits.
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Pr~duct: ViZ uli
Serial no: 
Descdption: Phacosmulsikafion Slalom
Toat Date: Jan 28 3308 3:57pm
Result Name: HARMONICS TETS
Type of Test EN61032001 Hlrmoics
imis: Class A
PcWorMWaiyzer Vohech PMhIDJA v20 s/n 779
AC Sour.: Maie I Manual Soume

Rot otteRlle Im N~
AgiIrall Chalet, Llmolts Voltage Harmenis oul nide prmklpe im~is

'PASS
Tt l Paramestr DenIl Lr., Entefld Melted
Operating Frequency: Su 49.9951
Dperating Voltge: 230 213100]
Specified Potrs: O.1fl 318113Fundamental Currert:1 0,1729
Pow.r Factor: 0,103 0.4484
Average Input Current: 0.346
Maximum POHC: O.QVT
i-*o+1il L&...t. 

001
Maximum HTC: 0.2a75
Minimum Powur 75
Class Multiplier 1.00
Tesl Durion: 0:02:30
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Harmonic Limit 2 Average L L2 Ma

2 1.08~4A 1.6200A 2.137rn ' ' 2l9rr, 1 tEA3 230COA 34500A 139Om'A · · 140l1mA v Pass
A__ 430.OmA 645OmA 2811mA · · 29g30mA J tEA5 1.140~A 1.7100A l3O.7mA ' '- l31.2mA ~' Pass
6 300OmA 4503mA 314 mA / " 3.262mA ' tEA
7 7700mA 11550A 1 17.3mA " " 1177mA
8 230.OmA 345.0mA 3210mA '/ 339mrnA / i /A
9 400,OmA 60SOrr. 101,3mA t I01IDmA ' Pass

10 184.mA 276 HI 307ImA / / 307ImA / tEA
11 330.DmA 495OmA 8228mA ' I 82S3mA " Pass
12 153.3mA 23O0mA 2.764rn A / / 291 8mA ' tEA
13 2IODmA 3l5.0mA B4A1mA ' · 64.S1mA / Pass
14 I3I4mA 197.lmA 1842rnA I / 1.842mA / tEA
15 15OhrnA 2250mA 4.15AnA · ' 46S2mA · Pass16 I150mA 172.rnA 1 28gmA I ~ I42QrmA ,~ N/A
17 132.3mA I98SI5mA 2.4SrrA -' · 29.S9rA '~ Pass
I8 1022mA 1533m 0.14mA *' - .14mn/ / N/AIS ll18.4rn l77.6rA 16.66mA · -t 16.82mA ,' Pass
20 920aMA ,I3ShrA 0fl14mA I/ · O0.I14mA ' tEA
21 l07.1mnA 180rm 6AI§42mA - ~ 6.824mA · Pass

23 97.2rniA 148.lrn 3.071mA I .· 3.O7lmA N/
24 7.66SmA 1150mA lBA40mA / / 1.842mA " N/A
25 90.0~mA l350m~A T7SnA8 s 7GSmA ·" Passrr

iO2.2~ ~ ~ ~ ~ ~~~" Pass-

26 70.76mA 8O1.1nA 1.42mA · I.2mA I EA
27 8333m 125.anA 8455mA - 8.662mA Pass28 65.71mA 9857mnA 2.4d7mA "/ 2.630mA " tEA
29 77.58mnA M 16.3mA 82OlmA " - 83S5mA ' Pass
30 61.33mA 92M00ArA 2953rn ", 3O5lM I tEA31 72.5&rA 108.amA 8.159mA · , 8.31mA' · Pass
32 57.50mA 8N2SA 1 944mA "· 207AmA I NEA
33 68.18mA 102,2mA 6,747mA ' · §757mA - Pass34 54.l tmA 81.17rm I.842rnA I'. 1842,mA - N/A
35 64.28mA %A2mA 4.31§rnA · 4.435mA I N/A

I36 ' Il51mA 7686/nA 1585mA 'I ' 1.731mA I tEA
I37 I60.81gm 91.2lmA 2.951mA - ~' 3.O$5nA 'I N/A
J38 J 48.42mA 72.G3mA O6EOmA ·' / 0.751mA · tEAJ39 J 573.nO85mA$7lmA / - 3.O71rnA NA
J40 A!$.0mA 690DomAi0oeimA · · 0.614mA ¢' N/A
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6.4 EN 61000-3-3, Voltage Ftuctuation. and Flicker
6.4.1 Tent Limits
The following liomit apply:
* The value of P.shall notbe greater than 1.0
* The value of P. shall not be greatner dhaor 0.65
* The relative steady state voltage change, d,, shall not "exed 3.3/o
* The maximnum relative voltag change, d.., shall not exceed 4%
* The value of ort) during a voltage change shall not exceed 3% for snore than 500 mut

6&4.2 Test Equipment

Descr~pt~on I MassuracIsrer Model I ScsI.' No. ICol. Data
Power Analyzer Volteh 540

Imeancewrsourk I e 7/40
Impedance networkBettlocn /2/0

6.4.3 Teat Procedure
The HP HarmoniciFlicker Test system is used to monitor the eluipenent underf tes, measure the Voltage
fluctuations, and flicker emissions. The results are recorded and compared to the limits as specified in EN
61000-3-3.

6.4.4 Tnst Restitg

Test data On the following pages show that the EUT passed the test.
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PASS
Pst dc (%) dmax (%) d(t) > 3.3%(ms)

Limit 1.000 3.300 4.000 500
Reading 1 0.071 0017 0.053 0
Reading 2 0.071 0.017 0.053 0
Reading 3 0.071 0.017 0.061 0
Reading4 0 071 0.017 0.053 0
Reading 0.071 0.017 0.053 0
ReadingS6 0.071 0.017 0053 · 0

Pit = 0.057: Limit z 0.650
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6.4.5 Test Configuration Photographs

Figure 6-5: Configuration photograph. harmonics andflkh,
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Figure, 5.1: Electrostatic discharge setup photograph ................................. 23
Figure 5-2: Radio frequecmy electromagnetic field setup photograph ... ...... ................... 27
Figure 5.3: Electrical fast transient setup photograph ...........................................31
Figure 5-4: Surge setup photograph ............................. ........................ 35
Figure, 5-5: RF continuous, conducted setup photograph ... ,....................................39
Figure 5-6: Power-frequceny magnetic field setup photograph ...... . ........................ 43
Figure 5-7: Voltage dips and interruptions setup photogaph ..................................... 46
Figure 6-!1: Configuration photograph, radiated dfisturbance, front view ..................... ...52
Figure 6-2: Configuration photograph, radiated disturbance, rear view ............................ 53
Figure 6-3: Configuration photograph, conducted disturbane front view...........................60
Figure 6-4: Configuration photograph, conducted disturbance, side view.. ....................... 61
Figure 6-5: Configuration photograph, harmtonics and flicker................. ................. 68
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7 DOCUMENT HISTORY

Revision/ Writer
Date Change

Job Number Initials

1.0 /3143644 01/31/08 Original document

2.0 /3145762 02/14/08 Re-test radiated emissions after maufaclurer's
modifications as specified in Section 3.5.
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Evaluation REPORT
IEC 60601-1 ! EN 60601 -1

Medical electrical equipment
Part 1: General requirements for safety

Report reference No ...................... 

Compiled by (+ signature) ............. Anami Joshi

Reviewed by (+ signature) ............. 

Approved by (+ signature) ............. 

Date of issue .................................. 2010-05-25

Testing laboratory..................... Intertek Testing Services NA Inc.

Address .......................................... 25791 Commercentre Drive lake Forest CA 92630
Testing location .............................. as above

Applicant ........................................ Tenex Health.

Address .......................................... 1866 2 0th Avenue N.E., Rochester, MN 55906

Standard ........................................ EC 60601-1:1988 + A1:1991 + A2:1995

Test Report Form No ..................... 1601-1_C/97-04

TRF Originator ............................... Underwriters Laboratories Inc.

Master TRF ................................... dated 97-04

Copyright blank test report ............ The bodies participating in the Committee of Certification Bodies
(CCB). This report is based on a blank test report that was
prepared by KEMA using information obtained from the TRF
originator.

Test procedure ............................... CB Scheme

Procedure deviation ....................... N/A

Non-standard test method ............. N/A

Type of test object ......................... Tissue Removal System

Tradem ark ..................................... : Te rTENEX

Model/type reference . ............... TX1

Manufacturer . ..................... American Optisurgical Inc.

Address. .......................................... .. 2 5 1 A c i: c aAddress ~~~~~25501 Arctic Ocean
Lake Forest, CA 92630

Rating ............................................ : 100-240 V AC 50-60 HZ, 80 watts
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American Optisurgical, Inc. Page 2 of 114 Report No

IEC 60601+Am. 1 & 2

Clause Requirement + Test -TResult - Remark Verdict

Copy of marking plate:

ze~O 5A T

I:~o~~~~m , ~ Ims~ c~~~

Applied Part Terminal Markings

tO-7 c~ n O RIO,42 uac w

Manufactured by:
American Optisurgical Inc.
25501 Arctic Ocean
Lake Forest, CA 92630
U.S.A.
Tel 949P580M1266

173

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



American Optisurgical, Inc. Page 3 of 114 Report No

IEC 60601 + Am. 1 & 2

IClause Requirement + Test Result- Remark Verdict

GENERAL INFORMATION

Test item particulars (see also clause 5):

Classification of installation and use ....................................... Handheld.

Supply connection .................................................................. appliance coupler

Accessories and detachable parts included in the evaluation Bipolar cautery forceps (Not a part of unit)
Bipolar cautery pencil (Not a part of unit)
Tip for ultrasonic hand-piece (with wrench)

O ptions included ..................................................................... N /A

Possible test case verdicts:

- test case does not apply to the test object ................ :N / A

- test object does meet the requirement ........................ :P

- test object does not meet the requirement .................. :F

Abbreviations used in the report:
- normal condition .......................................................... :N.C. - single fault condition ................... :S.F.C .
- operational insulation .................................................. :OP - basic insulation ........................... :BI
- basic insulation between parts of opposite polarity..... :BOP - supplementary insulation ............ :SI
- double insulation .......................................................... :DI - reinforced insulation ................... :RI

General remarks:
"This report Is not valid as a CB Test Report unless appended to a CB Test Certificate Issued by a
NCB, in accordance with IECEE 02".
"(see Attachment #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.
Throughout this report a point is used as the decimal separator.
The tests results presented in this report relate only to the object tested.
This report shall not be reproduced except in full without the written approval of the testing laboratory.
List of test equipment must be kept on file and available for review.
Summary of contents provided on the last page of this report.

Country Deviations: US, CA, AU, KR, IL, DK

General product information and considerations:
The TX1 is Tissue Removal System by Tenex Health which is an ultrasonic aspirator that emulsifies and
removes soft tissue. The system is rated for 100-240 V, 50-60 Hz, 80 W. The whole system is directly
controlled by a foot pedal, which is connected by cable to the rear of the console. The foot pedal is
composed of one part that is activated by the operator: the main treadle. The TX1 Tissue Removal System
has two modes of operation: MAIN and OPTIONS. Within the MAIN mode are parameter settings for the four
user functions: IRRIGATION, ASPIRATION, CUTTING POWER, and COAGULATION. Additionally, within
the MAIN mode are three commands: PRIME, CUTTING TIME, and OPTIONS.

TXI basic package consists of:
Console, Foot pedal, Reusable ultrasonic hand piece, Disposable tip for ultrasonic handpiece (with
wrench), Disposable tube set, Disposable collection bag, Power cord, 120 V, Operator's manual,
and Protective vinyl cover.

Technical Considerations:
The product was not investigated to following standards or clauses:

· Clause 48, Biocompatibility (ISO 10993-1)
* Clause 36, Electromagnetic Compatibility (IEC601-1-2)
* Clause 52.1, Software (IEC 60601-1-4)
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3 GENERAL REQUIREMENTS P

3.1 Equipment when transported, stored, installed, No safety hazards reasonably P
operated in normal use and maintained according foreseen when used in
to the instructions of the manufacturer, causes no accordance with instructions of
safety hazard which could reasonably be foreseen manufacturer and intended
and which is not connected with its intended application
application in normal condition (N.C.) and in single
fault condition (S.F.C.)

3.4 An alternative means of construction is used to None used. N/A
that detailed in this standard and it can be
demonstrated that an equivalent degree of safety
is obtained

5 CLASSIFICATION P

5.1 Type of protection against electric shock N/A

Class I equipment Class I P

Class II equipment See above N/A

Internally powered equipment Not a internally powered N/A
equipment

5.2 Degree of protection against electric shock P

Type B applied part Ultrasonic hand piece is B type P
applied parts.

Type BF applied part Coagulation hand piece is BF P
type applied part.

Type CF applied part No CF applied parts. N/A

Not classified - no applied parts See above. N/A

5.3 Classification according to the degree of IP20, foot pedal is rated IPX5 P
protection against ingress of water as detailed in
the current edition of IEC 60529 (see 6.1.1) ...........

5.4 Methods of sterilization or disinfection P

5.5 Equipment not suitable for use in the presence of P
flammable mixtures

Category AP equipment Not this type of equipment. N/A

Category APG equipment Not this type of equipment. N/A

5.6 Mode of operation: P

-continuous operation Standby N/A

-short-time operation, specified operation; period..: See below. N/A

-intermittent operation, specified operation; rest See below. N/A
p erio d .......................................................................

-continuous operation with short-time, stated See below. N/A
permissible loading time ..........................................
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-continuous operation with intermittent, stated Hand pieces are to operate 30 P
permissible loading/rest time .................. :seconds max. and rest for 30

seconds.
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INSULATION DIAGRAM

TXI.Insulation Glo [ Hagr - Z 01 k

+12V ~ ~ ~ ~ 31
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American OptiSurgical Inc. Page 7 of 114 Report No.

I Table: to insulation diagram. I P

Insulation type: Reference Required Required Measured Measured
Area operational / basic / voltage (V) creepage clearance creepage clearance

supplementary / (mm) (mm) (mm) (mm)
double / reinforced

A BOP(BI) 240V 3 1.6 3.1 1.6 P

B A-f(BI) 240V 8 5 8.3 6.1 P

C A-e(BI/DI) 240V 8 5 23.7 19.2 P

D B-a(BI/DI) 240V 4 2,5 25.3 29.7 P

E B-a (DI/RI) 240 V 8 5 26.4 29.1 P

F B-d (BI) <50 V 1.2 2.3 1.6 2.5 P

G B-d(BI) <50 V 1.2 2.3 2.6 2.9 P

H B-d(BI) <50V 1.2 2.3 4.3 5.2 P

I B-d(BI) <50 V 1.2 2.3 25 28.4 P

J B-b(BI) <50 V 4 4 4.1 4.2 P

INSULATION DIAGRAM CONVENTIONS

Insulation diagram is a graphical representation of equipment insulation barriers, protective impedance and
protective earthing. If feasible, use the following conventions to generate the diagram:

1. All isolation barriers are identified by letters between separate parts of diagram, for example
separate transformer windings, optocouplers, wire insulation, creepage and clearance distances.

2. Parts connected to earth with large dots are protectively earthed. Other connections to earth are
functional

3. Applied parts are extended beyond the equipment enclosure and terminated with an arrow.

4. Parts accessible to the operator only are extended outside of the enclosure, but are not terminated
with an arrow.

5. Blocks containing the letter "Z" indicate protective impedance.

6. Operational Insulation (OP) - indicates insulation that may be required for function of the equipment,
but is not required or relied on for compliance with the requirements of clauses 17, 20 and 57.
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6 IDENTIFICATION, MARKING AND DOCUMENTS P

6.1 Marking on the outside of equipment or equipment parts P

c) Markings of the specific power supply affixed P

d) If marking is not practicable due to size or N/A
nature of enclosure, information is included in
accompanying documents

e) Name and/or trademark of the manufacturer or American Optisurgical Inc., P
supplier .....................................................................

f) Model or type reference ....................................... TX1 P

g) Rated supply voltages or voltage range(s) 100-240 V AC 50-60 HZ P

Number of phases ................................................... Single N/A

Type of current ......... AC is indicated by"-" P

h) Rated frequency or rated frequency range(s) 50-60 Hz P
(H z) ..............................................

j) Rated power input (VA, W or A) .......................... 80W P

k) Power output of auxiliary mains socket-outlets None present. N/A

[_________ [I) Class II symbol Not this type. N/A

Symbol for degree of protection against ingress of EUT rated IP20. P
water provided ......................................... F o e a a e P 5water provided ~~~~~Foot pedal rated IPX5.

Symbol for protection against electric shock .......... Type B and BF applied part. P

If equipment has more than one applied part with Symbols are provided. P
different degrees of protection, the relevant
symbols are clearly marked on such applied parts,
or on or near relevant outlets

Symbol for protection of defibrillation-proof applied Not a defibrillation -proof N/A
parts equipment.

Symbol 14 from Table DI for defibrillation-proof See above. N/A
with protection partly in patient cable

m) Mode of operation (if no marking, suitable for Not marked, suitable for P
continuous operation) continuous operation.

n) Types and rating of external accessible fuses...: 250 V, 5A P

p) Ratings of external output ................................. N/A

q) Symbol for physiological effect(s): P

- attention, consult accompanying documents Present on the unit. P

- non-ionizing radiation, or symbols as adopted by None present N/A
ISO or lEC 60417

r) Anaesthetic-proof symbol: AP or APG ................ Not this type. N/A

s) Dangerous voltage symbol No high voltage terminals N/A
present.

It) Special cooling requirements None present. N/A
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u) Limited mechanical stability Not this type. N/A
v) Protective packing requirement(s) No such requirements N/A
- Marking(s) for unpacking safety hazard(s) No such requirements N/A
- Equipment or accessories supplied sterile, No such sterile parts present. N/A
marked as sterile

y) Potential equalization terminal Provided with suitable P
marking.

Functional earth terminal None present. N/A
z) Removable protective means None present. N/A
Durability of marking test p

6.2 Marking on the inside of equipment or equipment parts P
a) Nominal voltage of permanently installed Not this type N/A
equipment

b) Maximum power loading for heating elements or No heating elements present. N/A
holders for heating lamps

c) Dangerous voltage symbol Present on the power supply. P
d) Type of battery and mode of insertion None present. N/A
- Marking referring to accompanying documents P
used for battery not intended to be changed by the
operator

e) Fuses accessible with a tool identified either by No such fuses present. N/A
type and rating or by a reference to diagram

f) Protective earth terminal Part of appliance inlet. N/A
g) Functional earth terminal None present. N/A
h) Supply neutral conductor in permanently Not permanently installed N/A
installed equipment (N) equipment.

j) Markings required in 6.2 0, h), k) ,and I) remain P
visible after connection and are not affixed to parts
which have to be removed

- Markings comply with IEC 60445 P

k) For permanently connected devices the supply Not permanently connected. N/A
connections are clearly marked adjacent to the
terminals (or in accompanying documents for small
equipment)

I) Statement for suitable wiring materials at Not permanently connected N/A
temperatures over 75 I

n) Capacitors and/or circuit parts marked as N/A
required in Sub-clause 15c

6.3 Marking of controls and instruments P
a) Mains switch clearly identified P
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- ON and OFF positions marked according to P
Symbols 15 and 16 of table DI or indicated by an
adjacent indicator light

b) Indication of different positions of control P
devices and switches

c) Indication of the direction in which the Low and high indicator P
magnitude of the function changes, or an provided.
indicating device

f) The functions of operator controls and indicators See above N/A
are identified

g) Numeric indications of parameters are in Si See above N/A
units except for units listed in Am. 2

6.4 Symbols P

Used symbols comply with Appendix D or IEC P
60417 and/or IEC 60878 or ISO publications
(if applicable)

6.5 Colors of the insulation of conductors P

a) Protective earth conductor has green/yellow P
insulation

b) All insulations of internal protective earth P
conductors are green/yellow at least at their
terminations

c) Only protective or functional earthing, or P
potential equalization conductors are green/yellow

d) Color of neutral conductor ................................... Blue P

e) Colors of phase conductor(s) ............................. Brown P

- Compliance with IEC 60227 and IEC 60245 P

f) Additional protective earthing in multi-conductor, None present. N/A
cords are marked green/yellow at the ends of the
additional conductors

6.6 Medical gas cylinders and connections N/A

a) In accordance with ISO ISO/R 32 No such medical gas cylinders N/A
and connections.

b) Identification of connection point N/A

6.7 Indicator lights and push-buttons N/A

a) Red indicator lights used exclusively to indicate No such indicator lights N/A
a warning of danger and/or a need for urgent provided.
action

- Yellow used to indicate caution or attention See above N/A
required

- Yellow used to indicate caution or attention See above N/A
required

b) Color red used only for push-buttons by which No button provided. N/A
a function is interrupted in case of emergency
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6.8 ACCOMPANYING DOCUMENTS P

6.8.1 Equipment accompanied by documents Appropriate instructions P
containing at least instructions for use, a technical provided.
description and an address to which the user can
refer

Classifications specified in Clause 5 included in P
both the instructions for use and the technical
description

Markings specified in Sub-clause 6.1 included in Permanently affixed to the P
the accompanying documents if they have not equipment.
been permanently affixed to equipment

Warning statements and the explanation of P
warning symbols provided in the accompanying
documents

6.8.2 Instructions for use P

a) General information provided in instructions for P
use

- state the function and intended application of the P
equipment

-include an explanation of: the function of controls, P
displays and signals

- the sequence of operation P

- the connection and disconnection of detachable P
parts and accessories

- the replacement of material which is consumed No such replacement N/A
during operation materials.

- information regarding potential electromagnetic or P
other interference and advice regarding avoidance

- include: indications of recognized accessories, P
detachable parts and materials, if the use of other
parts or materials can degrade minimum safety

- instructions concerning cleaning, preventive P
inspection and maintenance to be performed
including the frequency of such maintenance

General information provided in instructions: P

- information for the safe performance or routine P
maintenance

- parts on which preventive inspection and P
maintenance shall be performed by other persons
including the periods to be applied

- explanation of figures, symbols, warning P
statements and abbreviations on the equipment

c) Signal output or signal input parts intended Ethernet and USB ports P
only for connection to specified equipment provided.
described
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d) Details about acceptable cleaning, disinfection P
or sterilization methods included

e) Warning statement for mains operated No such additional power N/A
equipment with additional power source source present.

0 A warning to remove primary batteries if Not a battery operated unit. N/A
equipment is not likely to be used for some time

g) Instructions to ensure safe use and adequate See above N/A
maintenance of rechargeable batteries

h) Identification of specified external power Not this type of unit. N/A
supplies or battery chargers necessary to ensure
compliance with the requirements of IEC 60601-1

j) Identification of any risks associated with the Identified under Chapter 1 P
disposal of waste products, residues, etc. Warnings and Precautions on

page no. 1.

Advice in minimizing these risks P

6.8.3 Technical description P

a) All characteristics essential for safe operation P
provided

b) Required type and rating of fuses utilized in the Not permanently installed N/A
mains supply circuit external to permanently equipment.
installed equipment

- Instructions for replacement of interchangeable P
and/or detachable parts which are subject to
deterioration during normal use

c) Instructions or reference information for repair P
of equipment parts designated by the
manufacturer as repairable provided

d) Environmental conditions for transport and P
storage specified in accompanying documents
and marked on packaging

7 POWER INPUT P
Power Input Measurements P

183

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



American OptiSurgical Inc. Page 13 of 114 Report No.

IEC 60601 + Am. 1& 2
rclause I Requirement + Test Result- Remark Verdict

10 ENVIRONMENTAL CONDITIONS P

10.1 Equipment is capable while packed for transport P
or storage of being exposed to the conditions
stated by the manufacturer

10.2.2a Rated voltage not exceeding 250 V for hand-held Unit is rated 100-240 V. P
equipment

Rated voltage not exceeding 250 V d.c. or single- Rated for single phase. P
phase a.c. or 500 V polyphase a.c. for equipment

I up to 4kVA

Rated voltage not exceeding 500 V for all other See above. N/A
equipment

Rated input frequency not more than 1kHz P

10.2.2b Internal replaceable electrical power source None present. N/A
specified

14 REQUIREMENTS RELATED TO CLASSIFICATION P

14.4a Class Iand Class II equipment in addition to basic Basic insulation provided. N/A
insulation provided with an additional protection

14.4b Equipment supplied from external dc source of N/A
reverse polarity results in no safety hazard

14.5b Internally powered equipment complies with Not internally powered P
requirements for Class I or Class II equipment equipment.
while connected to supply mains, and with
requirements for internally powered equipment
when not connected

14.6c Applied parts intended for direct cardiac No such applied parts present. N/A
application are of type CF

15 LIMITATION OF VOLTAGE AND/OR ENERGY P

15b Voltage measured one sec after disconnection of (see appended table 15b) P
the mains plug does not exceed 60V performed on mains plug.

15c For live parts accessible after equipment has N/A
been de-energized the residual voltage does not
exceed 60 V nor residual energy exceed 2 mJ

Marking provided for manual discharging Not deemed necessary. N/A
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16 ENCLOSURES AND PROTECTIVE COVERS P

16a Equipment enclosed to protect against contact P
with live parts, and with parts which can become
live (finger, pin, hook test)

Insertion or removal of lamps - protection against No such lamps present. N/A
contact with live parts provided

16b Opening in a top cover positioned that No such opening present. N/A
accessibility of live parts by a test rod is
prevented

16c Conductive parts accessible after the removal of handles, knobs, levers N/A

have a resistance of not more than 0.2 fl No such handles or knobs N/A
present.

- separated from live parts by one of the means See above. N/A
described in Sub-clause 17g

16d Parts with voltage exceeding 25V a.c. or 60V d.c. P
which cannot be disconnected by external mains
switch or plug protected against contact

16e Removable enclosures protecting against contact with live parts P

-Removal possible only with the aid of a tool P

- Use of automatic device making parts not live No such device present. N/A
when the enclosure is opened or removed

- Exception 16e applied to the following parts. No such exceptions. N/A

16f Openings for the adjustment of controls using a No such openings. N/A
tool. The tool not able to touch basic insulation or
any live parts

17 SEPARATION P

17a Separation method of the applied part from live parts: P

1) basic insulation: applied part earthed Applied parts are not earthed. N/A

2) by protectively earthed conductive part (e.g. No such screen present. N/A
screen)

3) by separate earthed intermediate circuit limiting No such circuit present. N/A
leakage current to applied part in event of
insulation Fure

4) by double or reinforced insulation P

5) by protective impedances limiting current to No protective impedance N/A
applied part provided.

- Additional leakage current test in single fault See above. N/A
conditions

17c There is no conductive connection between P
applied parts and accessible conductive parts
which are not protectively earthed
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17d Supplementary insulation between hand-held No such shafts present. N/A
flexible shafts and motor shafts (Class I)

17g Separation method of accessible parts other than applied parts from live parts: P

1) basic insulation: accessible part earthed Accessible metal parts are P
earthed.

2) by protectively earthed conductive part (e.g. N/A
screen)

3) by separate earthed intermediate circuit limiting None present. N/A
leakage current to enclosure in event of insulation
Fure

4) by double or reinforced insulation P

5) by protective impedances limiting current to None present. N/A
accessible part

- Additional leakage current test in single fault See above. N/A
conditions

17h Arrangements used to isolate defibrillation-proof applied parts so designed that: N/A

- no hazardous electrical energies appear during a Not defibrillation proof N/A
discharge of a cardiac defibrillator equipment.

- after exposure to the defibrillation voltage, the See above. N/A
equipment continues to perform its intended
function

18 PROTECTIVE EARTHING, FUNCTIONAL EARTHING AND POTENTIAL P
EQUALIZATION

18a Accessible parts of Class I equipment separated P
from live parts by basic insulation connected to
the protective earth terminal

18b Protective earth terminals suitable for connection P
to the protective earth conductor

18e Potential equalization conductor N/A

- Readily accessible Equalization terminal is P
provided which is readily
accessible.

- Accidental disconnection prevented in normal P
use

-Conductor detachable without the use of a tool P

-Power supply cord does not incorporate a P
potential equalization conductor

- Connection means marked with Symbol 9, Symbol provided. P
Table DI

18f For equipment without power supply cord, Appliance inlet provided. N/A
impedance between protective earth terminal and
accessible metal part •< 0.1 0
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- For equipment with an appliance inlet, (see appended table 18) p
impedance between protective earth contact and
any accessible metal part • 0.1 £

- For equipment with a non-detachable power Appliance inlet provided. N/A
supply cord, impedance between protective earth
pin in mains plug and accessible metal part
< 0.2 £2

18g If the impedance of protective earth connections N/A
other than in Cl. 18 f) exceeds 0.1 £, the allowable
value of the enclosure leakage current is not
exceeded in single fault condition

18k Functional earth terminal not used to provide None present. N/A
protective earthing

181 Class II equipment with isolated internal screens N/A

- insulation of screens and all internal wiring No screens present, N/A
connected to them is double insulation or
reinforced insulation

- functional earth terminal clearly marked See above. N/A

- explanation of functional earth terminal provided See above. N/A
in the accompanying documents

19 CONTINUOUS LEAKAGE CURRENTS AND PATIENT AUXILIARY CURRENTS P

19.1b Leakage currents (see appended table 19) P

- earth leakage current P

-enclosure leakage current P

-patient leakage current P

- patient auxiliary current P

120 1 DIELECTRIC STRENGTH P

Overall compliance with Clause 20 F(see appended table 20) P

21 MECHANICAL STRENGTH P

21a Sufficient rigidity of an enclosure tested by: P
force of 45 N

21 b Sufficient strength of an enclosure tested by: P
impact hammer

21c On portable equipment carrying handles or grips No handles or grips present. N/A
withstand the requirements of the loading test

21.3 No damage to parts of patient support and/or No such patient support parts N/A
immobilization system after the loading test present.

21.5 Hand held equipment or equipment parts are safe Coagulation and ultrasonic P
after drop test hand piece are hand held

equipment parts.
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21.6 Portable and mobile equipment is able to Not this type. N/A
withstand rough handling T J

22 MOVING PARTS N/A

22.2a Moving parts of a transportable equipment are No such moving parts present. N/A
provided with guards which form an integral part of
the equipment

22.2b Moving parts of a stationary equipment are See above. N/A
provided with similar guards as above, unless it is
evident that equivalent protection is separately
provided during installation

22.3 Cords (ropes), chains and bands are provided with See above. N/A
guides to prevent them from running off or from
jumping out of their guiding devices

Guides or other safeguards are removable only See above. N/A
with a tool

22.4 Dangerous movements of equipment parts, which See above. N/A
may cause physical injury to the patient, are
possible only by the continuous activation by the
operator

22.6 Parts of equipment subject to mechanical wear See above. N/A
are accessible for inspection

22.7 Means provided for emergency switching of an See above. N/A
electrically produced mechanical movement
which could cause a safety hazard

The means for emergency switching is readily See above. N/A
identifiable and accessible and does not introduce
a further safety hazard

Devices for emergency stopping able to break the See above. N/A
full load current of the relevant circuit, taking into
account possible stalled motor currents

Means for stopping of movements operate as a See above. N/A
result of one single action

23 1 SURFACES, CORNERS AND EDGES P

Rough surfaces, sharp corners and edges which P
may cause injury or damage avoided or covered

24 STABILITY IN NORMAL USE (see appended table 24) N/A

24.1 Equipment does not overbalance during normal P
use when tilted through an angle of 100

24.3 Equipment overbalances when tilted through an angle of 100 N/A

- does not overbalance when tilted through an EUT does not overbalance. N/A
angle of 50 in any position excluding transport

188

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



American OptiSurgical Inc. Page 18 of 114 Report No.

IEC 60601 + Am. 1 & 2

Clause Requirement + Test Result - Remark Verdict

- carry a warning notice stating that transport No such warning present. N/A
should only be undertaken in a certain position

- in the position specified for transport does not See above. N/A
overbalance when tilted to an angle of 100

24.6a Equipment or its parts with a mass of more than 20 kg is provided with: N/A

- suitable handling devices (grips etc.), or EUT does not weigh more N/A
than 20 kg.

- instructions for lifting and handling during See above. N/A
assembly

24.6b b) On portable equipment with a mass of more See above. N/A
than 20 kg carrying handle(s) is (are) so situated
that equipment may be carried by 2 or more
persons

25 EXPELLED PARTS N/A

25.1 Protective means are provided where expelled None present. N/A
parts of the equipment could be a hazard

25.2 Display vacuum tubes with a face dimension See above. N/A
exceeding 16 cm are provided with adequate
protection against implosion

28 SUSPENDED MASSES N/A

28.3 Suspension system with safety device N/A

Safety device provided where the integrity of a No such suspended masses N/A
suspension depends on parts which may have present.
hidden defects, or on parts having safety factors
not complying with Sub-clause 28.4

Safety device has safety factors complying with See above. N/A
Sub-clause 28.4.2

Clear indication to the operator that the safety See above. N/A
device has been activated after Fure of
suspension means

28.4 Suspension systems of metal without safety devices N/A

1) Total load does not exceed the safe working No suspension systems N/A
load present.

2) Safety factors not less than 4 where it is See above. N/A
unlikely that supporting characteristics will be
impaired

3) Safety factors not less than 8 where See above. N/A
impairment is expected

4) Safety factors multiplied by 1.5 for metal See above. N/A
having an elongation at break of less than 5%

5) Sheaves, sprockets, band wheels and guides See above. N/A
so constructed that the safety factors maintained
till replacement
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29 X-RADIATION N/A

29.2 EQUIPMENT not intended to produce X-radiation No x-radiation present. N/A
produces an exposures 130 nC/kg (0.5 mR)

36 ELECTROMAGNETIC COMPATIBILITY N/A

Equipment complies with IEG 60601-1-2 Not part of this evaluation N/A

37 COMMON REQUIREMENTS FOR CATEGORY AP AND CATEGORY APG N/A
EQUIPMENT

Requirements for category AP and APG Not this type of equipment. N/A
equipment (Cl. 37 -41)

42 EXCESSIVE TEMPERATURES

42.1 Equipment does not attain temperatures (see appended table 42) P
exceeding the values given in Table Xa over the
range of ambient temperatures per Clause 10.2.1

42.2 Equipment does not attain temperatures P
exceeding the values given in Table Xb at 250C
ambient

42:3 Applied parts not intended to supply heat have Temperature measured on P
surface temperatures not exceeding 410C Ultrasonic hand piece is 24.1

OC.

42.5 Guards to prevent contact with hot surfaces No such hot surfaces present. N/A
removable only with a tool

43 FIRE PREVENTION P

Strength and rigidity necessary to avoid a fire P
hazard

44 OVERFLOW, SPILLAGE, LEAKAGE, HUMIDITY, INGRESS OF LIQUIDS, P
CLEANING, STERILIZATION AND DISINFECTION

44.2 Equipment contain a liquid reservoir: N/A

- the equipment is electrically safe after 10% No liquid reservoir present. N/A
overfill steadily over a period of 1 min

- transportable equipment is electrically safe after See above. N/A
additionally having been tilted through an angle of
150 in the least favorable direction(s) (if necessary
with refilling)

44.3 Electrical properties of the equipment do not P
change in connection of spillage test (200 ml of
water)

44.4 Liquid which might escape in a single fault No such liquid present. N/A
condition does not wet parts which may cause a
safety hazard
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44.5 Equipment sufficiently protected against the (see appended table 44) P
effects of humidity

44.6 Enclosures designed to give a protection against EUT is rated IP20 P
harmful ingress of water classified according to
IEC Publication 60529

44.7 Equipment capable of withstanding cleaning, (see appended table 44) P
sterilization or disinfection without deterioration of
safety provisions

45 PRESSURE VESSELS AND PARTS SUBJECT TO PRESSURE N/A

45.2 Pressure vessel with pressure volume greater No such pressure vessel and N/A
than 200 kPa x I and pressure greater than parts subject to pressure.
50 kPa withstand the hydraulic test pressure

45.3 Maximum pressure does not exceed the See above. N/A
maximum permissible working pressure for
individual parts

45.7 Unless excessive pressure can not occur, See above. N/A
pressure-relief device provided

45,7a Pressure-relief device connected as close as See above. N/A
possible to the pressure vessel

45.7b Readily accessible for inspection See above. N/A

45.7c Not capable of being adjusted or rendered See above. N/A
inoperative without a tool

45.7d Discharge opening located that the released See above. N/A
material is not directed towards person

45.7e Discharge opening located that operation will not See above. N/A
deposit material which may cause a safety
hazard

45.7f Adequate discharge capacity to ensure pressure See above. N/A
does not exceed the maximum permissible
working pressure

45.7g No shut-off valve between a pressure-relief See above. N/A
device and the parts intended to be protected

45.7h Minimum number of cycles of operation: 100.000 See above. N/A

48 BIOCOMPATIBILITY N/A

Parts of equipment and accessories intended to Not investigated in this report. N/A
come into contact with biological tissues, cells or
body fluids are evaluated in accordance with
ISO 10993-1
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49 INTERRUPTION OF THE POWER SUPPLY P

49.1 Thermal cut-outs and overcurrent releases with P
automatic resetting not used if they may cause a
safety hazard

49.2 Interruption and restoration of power supply does P
not result in a safety hazard other than
interruption of intended function

49.3 Means are provided for removal of mechanical No such mechanical N/A
constraints on patient in case of a supply mains constraints.
Fure

51 PROTECTION AGAINST HAZARDOUS OUTPUT P

51.4 Equipment furnishing both low-intensity and high- See IEC 60601-2-2 test P
intensity outputs provided with means minimizing report.
possibility of a high intensity output being
selected accidentally

52 ABNORMAL OPERATION AND FAULT CONDITIONS P

52.1 Equipment is so designed and manufactured that (see appended table 52) P
even in single fault condition no safety hazard as
described under 52.4 exists (see 3.1 and Cl. 13)

The safety of equipment incorporating Not part of the investigation. N/A
programmable electronic systems is checked by
applying IEC,60601-1-4

52.5.2 Fure of thermostats presents no safety hazards No thermostats present. N/A

52.5.3 Short-circuiting of either part of double insulation P
presents no safety hazard

52.5.5 Impairment of cooling: No cooling means present. N/A
temperatures not exceeding 1.7 times the values
of Clause 42 minus 17.5 0C

52.5.6 Locking of moving parts presents no safety Pump locked. P
hazard

52.5.7 Interruption and short-circuiting of motor No such motor capacitors N/A
capacitors presents no safety hazard present.

52.5.8 Duration of motors locked rotor test in compliance Unit did not start. P
with Cl. 52.5.8

52.5.9 Fure of one component at a time presents no Part of approved power N/A
safety hazard supply.

52.5.10 Overload of heating elements presents no safety No such heating elements. N/A
hazard

f) Motors intended to be remotely controlled, No such motors present. N/A
automatically controlled, or liable to be operated
continuously provided with running overload
protection
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h) Equipment with three-phase motors can safely No such three phase motors N/A
operate with one phase disconnected present.

56 COMPONENTS AND GENERAL ASSEMBLY P

List of critical components (see appended table 56) P

56.1 b Ratings of components not in conflict with the P
conditions of use in equipment

Ratings of mains components are identified P

56.1d Components, movements of which could result in P
a safety hazard mounted securely

56.1f Conductors and connectors secured and/or P
insulated to prevent accidental detachment
resulting in a safety hazard

56.3a Connectors provide separation required by P
Sub-clause 17g

Plugs for connection of patient circuit leads can Connector for coagulation N/A
not be connected to other outlets on the same hand piece and ultrasonic
equipment hand piece are different.

Medical gas connections not interchangeable No such medical gas N/A
connections present.

56.3b Accessible metal parts can not become live when No such cords present. N/A
detachable interconnection cord between
different parts of equipment is loosened or broken

56.3c Leads with conductive connection to a patient are None of the leads present are P
constructed such that no conductive connection constructed such that there is
remote from the patient can contact earth or any contact between the
hazardous voltages. conductive part of the lead

and either earth or hazardous
voltages.

56.4 Connections of capacitors N/A

Not connected between live parts and non- No such capacitors present. N/A
protectively earthed accessible parts

If connected between mains part and protectively See above. N/A
earthed metal parts comply with:
IEC Publication 60384-14

Enclosure of capacitors connected to mains part See above. N/A
and providing only basic insulation, is not secured
to non-protectively earthed metal parts

Capacitors or other spark-suppression devices N/A
are not connected between contacts of thermal
cut-outs

56.5 Protective devices which cause disconnection N/A
from the supply mains by producing a short-circuit
not provided in equipment

56.6 Temperature and overload control devices N/A
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a) Thermal cut-outs which have to be reset by a None present. N/A
soldering not fitted in equipment

Thermal safety devices provided where None present. N/A
necessary to prevent operating temperatures
exceeding the limits

Independent non-self-reselting thermal cut-out No such thermostats present. N/A
provided where a Fure of a thermostat could
constitute a safety hazard

Audible warning provided where the loss of No such hazard present. N/A
function caused by operation of a thermal cut-out
presents a safety hazard

Self-resetting thermal cut-outs and self-resetting None present. N/A
overcurrent releases operated 200 times

Non-self resetting overcurrent releases operated N/A
10 times

56.6b Thermostats with varying temperature settings No such thermostats. N/A
clearly indicated

Operating temperature of thermal cut-outs See above. N/A
indicated

56.7 Batteries N/A

a) Battery compartments: N/A

- adequately ventilated No batteries present. N/A

-accidentally short-circuiting is prevented See above N/A

b) Incorrect polarity of connection prevented See above N/A
56.8 Indicators - unless indication provided by other means (from the normal operation P

position), indicator lights are used (color see 6.7):

- to indicate that equipment is energized The display monitor is ON P
indicating that it is ready for
use.

- to indicate the operation of non-luminous No such heaters present, N/A
heaters if a safety hazard could result

- to indicate when output exists if a safety hazard P
could result

- charging mode indicator provided No charging required. N/A

56.10 Actuating parts of controls No such actuating parts. N/A

56.1Db Actuating parts are adequately secured to See above. N/A
prevent them from working loose during normal
use

Controls are secured to prevent the movement See above, N/A
relative to scale marking (safety related only)

Detachable indicating devices are prevented from See above. N/A
incorrect connection without the use of tool

56.1Oc Stops are provided on rotating controls: N/A
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- to prevent an unexpected change from No such rotating controls. N/A
maximum to minimum or vice versa where this
could produce a safety hazard

- to prevent damage to wiring N/A

56.11 Cord-connected hand-held and foot-operated control devices P

a) Contain voltages not exceeding 25 V a.c. or 60 3.3 V P
V d.c. and isolated from the mains part by Cf. 17g

b) Hand-held control devices comply with the None present. N/A
requirement and test of Sub-clause 21.5

- Foot-operated control devices designed to P
support the weight of an adult human being

c) Devices not change their setting when See above. N/A
inadvertently placed

d) Foot-operated control devices are at least N/A
IP Xi

- For surgical use, electrical switching parts are Foot switch Ped IPX8 P
IP X8 immersion test.

e) Adequate strain relief at the cord entry P
provided

57 MAINS PARTS, COMPONENTS AND LAYOUT

57.1 Isolation from supply mains P

a) Equipment provides means to isolate its P
circuits electrically from the supply mains on all
poles simultaneously

Means for isolation incorporated in equipment or, P
if external, specified in the accompanying
documents

d) Switches used to comply with Sub-clause None used. N/A
57.1a comply with the creepage distances and air
clearances as specified in IEC Publication 60328

f Mains switches not incorporated in a power P
supply cord

h) Appliance couplers and flexible cords with None present. N/A
mains plugs provide compliance with Sub-clause
57.1 a

m) Fuses and semiconductor devices not used as P
isolating devices

57.2 Mains connectors and appliance inlets P

e) Auxiliary mains socket-outlets on non- None present. N/A
permanently installed equipment of a type that
cannot accept a mains plug
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g) Unless functional earth needs to be provided, P
Class I appliance inlet is not used in Class II
equipment

57.3 Power supply cords N/A

a) Not more than one connection to a particular Not provided. Appliance inlet N/A
supply mains provided.

If alternative supply allowed, no safety hazards No alternative supply present. N/A
when more than one connection is made
simultaneously

The mains plug has only one power supply cord See above. N/A

Non-permanently connected equipment provided See above. N/A
with power supply cord or appliance inlet

b) Power supply cords sufficiently robust to comply See above. N/A
with the requirements of IEC 60227, designation
53 and IEC 60245, designation 53

Polyvinyl chloride insulated power supply cords See above. N/A
not used for equipment having external metal
parts with a temperature exceeding 759

c) Nominal cross-sectional area of conductors of See above. N/A
power supply cords not less than in Table XV

d) Stranded conductors not soldered if fixed by See above. N/A
any clamping means

57.4 Connection of power supply cords N/A

57.4a Cord anchorages N/A

Equipment provided with power supply cords has No such power supply cord N/A
cord anchorages such that the conductors are present.
relieved from strain, including twisting

Tying the cord into a knot or tying the ends with See above. N/A
string not used

Cord anchorages made of insulating material or See above. N/A
metal insulated from unearthed accessible metal
parts by supplementary insulation

Cord anchorages made of metal provided with an No such cord provided. N/A
insulating lining

Clamping screws do not bear directly on the cord No such screws present. N/A
insulation

Screws associated with cable replacement are not See above. N/A
used to secure other components

Conductors of the power supply cord arranged that Appliance inlet provided. N/A
the protective earth conductor is not subject to
strain as long as the phase conductors are in
contact with their terminals

57.4b Power supply cord protected against excessive N/A
bending
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57.4c Adequate space inside equipment to allow the Not a fixed or re-wirable cord. N/A
supply cable conductors to be introduced and
connected

57.5 Mains terminal devices and wiring of mains part P

Mains connected equipment other than those with Detachable cord to be used. N/A
a detachable supply cord provided with mains
terminals, where connections are made with
screws, nuts or equally effective methods

If a conductor breaks away, barriers are provided See above. N/A
such that creepage distances and air clearances
cannot be reduced

Screws and nuts which clamp external See above. N/A
conductors not serve to fix any other component

b) Terminals closely grouped with any protective See above. N/A
earth terminal

Mains terminal devices accessible only with use of See above. N/A
a tool

Mains terminal devices located or shielded that, See above. N/A
should a wire of a stranded conductor escape
when the conductors are fitted, there is no risk of
accidental contact

c) Internal wiring not subjected to stress when the See above. N/A
means for clamping the conductors are tightened
or loosened

d) Cord terminals not require special preparation See above. N/A
of the conductor

57.6 Mains fuses and overcurrent releases P

Fuses or overcurrent releases provided Appropriate fuses provided. P
accordingly for Class I and Class II

Current rating of mains fuses and overcurrent N/A
releases such that they reliably carry the normal
operating current

Protective earth conductor not fused P

Neutral conductor not fused for permanently EUT is not permanently N/A
installed equipment installed.

57.8 Wiring of the mains part P

a) Individual conductor in the mains part with P
insulation not at least electrically equivalent to
that of the individual conductors of flexible supply
cords complying with IEC 60227 or 60245,
treated as bare conductor

b) Cross-sectional area of conductors up to See above. P
protective device not less than the minimum
required for the power supply cord
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Cross-sectional area of other wiring and the sizes P
of tracks on printed wiring circuits sufficient to
prevent any fire hazard

57.9 Mains supply transformers N/A

57.9.1 Overheating Part of certified power supply. P

External to the transformer protective devices See above. N/A
connected in such a way that Fure of any
component cannot render the protective devices
inoperative

57.9.1a Short-circuit of secondary windings not caused See above. N/A
excessive temperature

57.9.1b Overload of secondary windings not caused See above. N/A
excessive temperature

57.9.2 The dielectric strength of the electrical insulation See above. N/A
of a mains supply transformer such that it Pes
tests

57.9.4 Construction N/A

a) Separation of primary and secondary windings Part of certified power supply. N/A

- separate bobbins or formers See above. N/A

- one bobbin with insulating partition See above. N/A

- one bobbin with concentric windings and having See above. N/A
copper screen with a thickness of not less than
0.13 mm

- concentrically wound on one bobbin with See above. N/A
lwindings separated by double insulation

c) Means provided to prevent displacement of See above. N/A
end turns

d) Insulated overlap of not less than 3 mm if a See above. N/A
protective earthed screen has only one turn

e) Insulation between the primary and secondary in transformers with double N/A
insulation

- 1 insulation layer with thickness of at least 1 mm See above. N/A

- at least 2 insulation layers with a total thickness See above. N/A
of at least 0.3 mm

- three layers provided that each combination of See above. N/A
two layers can withstand the dielectric strength
test for reinforced insulation

g) Exit of the wires of toroidal transformers See above. N/A
provided with double sleeving complying with
requirements for double insulation and having total
thickness at least 0.3 mm extending at least
20 mm outside the winding

57.10 Creepage distances and air clearances
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a) Values: compliance with at least the values of (see table for insulation P
Table XVI diagram)

Creepage distances for slot insulation of motors at No such slot insulation motors N/A
least 50% of the specified values present.

b) Minimum creepage distances and air Distances met between P
clearances in the mains part between parts of opposite polarities.
opposite polarity not required if short-circuiting
does not produce a safety hazard

c) Creepage distances or clearances of at least Not defibrillation proof N/A
4 mm are maintained between defibrillation-proof equipment.
applied parts and other parts

58 PROTECTIVE EARTHING -TERMINALS AND CONNECTIONS

58.1 Clamping means of the protective earth terminal P

Not be able to loosen without the aid of a tool Appliance inlet provided. P

Screws for internal earth connections are covered See above. P
or protected against loosening from outside

58.7 Earth pin of the appliance inlet regarded as the See above. P
protective earth terminal

58.8 The protective earth terminal not used for the See above. P
mechanical connection or the fixing of any
component not related to earthing

58.9 Where the protective earth connections are made See above. P
via a plug or socket device the protective earth
connection is made before and interrupted after
the supply connections during connection and
interrupting

59 CONSTRUCTION AND LAYOUT P

59.1 Internal wiring P

a) Cables and wiring protected against contact P
with a moving part

Wiring having basic insulation only protected by P
additional fixed sleeving

Components are not likely to be damaged in the P
normal assembly or replacement of covers

b) Movable leads are not bent around a radius of No such leads present. N/A
less than five times the outer diameter of the lead

c) Insulating sleeving adequately secured P

If the sheath of a flexible cable or cord is used as Not used. N/A
supplementary insulation it complies with
requirements of IEC 60227 and IEC 60245 and
dielectric test

Conductors subjected to temperatures exceeding No such temperatures N/A
700C have an insulation of heat-resistant material measured.
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d) Aluminum wires of less than 16 mm 2 cross- P
section not used

f) Connecting cords between equipment parts P
considered as belonging to the equipment

59.2 Insulation p

b) Mechanical strength and resistance to heat P
and fires retained by all types of insulation

c) Insulation not likely to be impaired by P
deposition of dirt or by dust resulting from wear of
parts
Parts of rubber resistant to ageing No such parts present. N/A

59.3 Excessive current and voltage protection P

Internal electrical power source provided with None present. N/A
device for protection against fire hazard

Fuse elements replaceable without opening the Not this type. N/A
enclosure fully enclosed in a fuse holder

Protective devices between an isolated applied None present. N/A
part and the body of the equipment do not operate
below 500 V r.m.s.

59.4 Oil containers N/A

Oil containers adequately sealed None present. N/A

Container allow for the expansion of the oil See above. N/A

Oil containers in mobile equipment sealed to See above. N/A
prevent the loss of oil during transport

Partially sealed oil-filled equipment or equipment See above. N/A
parts provided with means for checking the oil
level
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6.1 TABLE: marking durability P

Marking tested Remarks

Marking label. The markings were legible and there was
no fading or curling of edges of the marking
labels

Name plate The markings were legible and there was
no fading or curling of edges of the marking
labels

Supplementary information: For determination of durability, markings are rubbed by hand, without undue
PRESSURE, first for 15 s with a cloth rag soaked with distilled water, then for 15 s with a cloth rag soaked
with methylated spirit at ambient temperature and then for 15 s with a cloth rag soaked with isopropyl alcohol
Temperature: 22.1t Humidity: 43.5%, Pressure: 994m Bar

7 1 TABLE: power input I P
Operating condition Voltage in Frequency Power in Power in Remarks

Volts in Hertz W VA

Normal operation For 90 60 77.400 N/A Within 15% deviation.
Ultrasound hand piece

90 50 71.730 N/A Within 15% deviation.

100 60 80.300 N/A Within 15% deviation.

100 50 78.200 N/A Within 15% deviation.

110 60 81 .670 N/A Within 15% deviation.

110 50 82.060 N/A Within 15% deviation.

216 60 84.240 N/A Within 15% deviation.

216 50 84.024 N/A Within 15% deviation.

240 60 84.200 N/A Within 15% deviation.

240 50 84.480 N/A Within 15% deviation.

264 60 82.560 N/A Within 15% deviation.

264 50 81.840 N/A Within 15% deviation.
Normal operation For 90 60 51.480 N/A Within 15% deviation
Coagulation hand piece __________

90 50 52.110 N/A Within 15% deviation

100 60 54.400 N/A Within 15% deviation

100 50 54.500 N/A Within 15% deviation

110 60 57.200 N/A Within 15% deviation

110 50 57.200 N/A Within 15% deviation

216 60 71 .712 N/A Within 15% deviation

1216 1 50 71.064 N/A Within 15% deviation

Y4<)
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240 60 78.720 N/A Within 15% deviation

240 50 700 N/A Within 15% deviation

264 60 84.480 N/A Within 15% deviation

264 50 51 .840 N/A Within 15% deviation

Supplementary information: The equipment is rated for 80 W. performed with Ultrasonic hand piece operating.
Current drawn by ultrasound hand piece was more than that by coagulation hand piece and is recorded.
Temperature: 22.19C Humidity: 43.5%, Pressure: 994m Bar

15b TABLE: residual voltage in attachment plug P

Voltage measured Measurements [V] Remarks
between:

1 2 3 4 5 6 7 8 9 10 P

supply pins (pin 1 & pin 2) 0 0 0 0 0 0 0 0 0 P

pin 1 and ground pin 0 0 0 0 0 0 0 0 0 0 p

pin 2 and ground pin 0 0 0 0 0 0 0 0 0 p

EQUIPMENT USED: 1, 13,14,6,3,12

Temperature: 22.1l Humidity: 43.5% Pressure: 994mB ar

15c I TABLE: residual voltage or energy in capacitors N/A

Residual Time after Capacitance Residual
voltage disconnection value energy

(V) (s) (plF) (mJ)

Supplementary information: No such accessible capacitors present.

17hl TABLE: defibrillation-proof applied parts N/A

Test Accessible part of Applied part with test Test Measured Remarks
Condition: measurement: voltage voltage voltage between

Fig. 50 or 51 polarity Y1 and Y2 (mV)

Supplementary information: Not this type of equipment.
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17h2 I TABLE: defibrillation-proof recovery time N/A

Applied part Test Recovery time from
with test voltage voltage accompanying Measured Remarks

polarity documents (s) recovery
time (s)

Supplementary information: Not this type of equipment.
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18 I TABLE: protective earthing I P

Test location Test Measured Resistance Remarks
current (A) voltage (ohms)

Metal enclosure 25 0.36 0.014 < 0.1 ohms
Metal chassis after the top cover removed. 25 0.54 0.022 < 0.1 ohms

Supplementary information: Temperature: 41.1tC Humidity: 41%, Pressure: 994mBar

19 1 TABLE: leakage current I P

Type of leakage current and test condition Supply Supply Measured
(including single faults) voltage in frequency max. value Remarks

volts in hertz. in pA

ER, NC,B, S1=1, S5=1, S12=1 264 60 51.7 < 500 pA

ER, NC,B, S1=1, S5=1, S12=0 264 60 51.3 < 500 pA

ER, NC,B, S1=1, S5=0, S12=1 264 60 51.4 < 500 pA

ER, NC,B, S1=1, S5=0, S12=0 264 60 51.0 < 500 pA

ER, SFC, B, S1=O, S5=0, S12=1 264 60 64.5 < 1000 pA

ER, SFC, B, SI=O, S5=1, S12=1 264 60 64.4 < 1000 pA

EN, NC, B, S1=1, S5=1, S9=1 264 60 7.8 <100pA

EN, NC, B, S1=1, S5=1, S9=0 264 60 7.9 <100pA

EN, NC, B, S1=1, S5=0, S9=0 264 60 8.1 <lO0pA

EN, NC, B, S1=1, S5=0, S9=1 264 60 8.0 <100pA

EN, SFC, B, S7=0,S1=, S5=0, S9=1 264 60 11.2 <5OOpA

EN, SFC, B, S7=0,S1=1, S5=0, S9=0 264 60 11.4 <5OOpA

EN, SFC, B, S7=0,S1=1, S5=1, S9=0 264 60 10.8 <5OOpA

EN, SFC, B, S7=0,S1=1, S5=0, S9=1 264 60 10.7 <5OOpA

EN, SFC, B, S7=1,S1=0, S5=0, S9=1 264 60 12.1 <5OOpA

EN, SFC, B, S7=1,S1=0, S5=0, S9=0 264 60 12.3 <5OOpA

EN, SFC, B, S7=1,S1=0, S5=1, S9=0 264 60 11.2 <3OOpA

EN, SFC, B, S7=1,S1=0,5=0, S9=1 264 60 11.3 <2OOpA

P, NC, B, S1=1, S5=1 264 60 2.9 <3O0pA

P, NC, B, S1=1, S5=0 264 60 2.8 <100pA

P, NC, B, S1=0, S5=0 264 60 2.8 <100pA

P, NC, B, S1=0, S5=0 264 60 2.7 <100pA

P, SFC, B, S7=0,S11, S5=1 264 60 2.5 <lOOpA

P, SFC, B, S7=0,S1=1, S5=0 264 60 2.4 <5OOpA

P, SFC, B, S7=1,S1=0, S5=1 264 60 2.6 <5OOpA
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19 TABLE: leakage current P
Type of leakage current and test condition Supply Supply Measured
(including single faults) voltage in frequency max. value Remarks

volts in hertz. in pA
P, SCF, B, S7=1,S1=0, S5=0 264 60 2.5 <5OOpA

PA, NC, B, S7 =1, S1=1, S5=0 264 60 3.2 <100pA

PA, NC, B, S7 =1, S1=1, S5=1 264 60 3.2 <100pA

PA, SFC, B, S7=0, S1=1, S5=0 264 60 3.6 <500pA

PA, SFC, B,S7=0, S1=1, S5=1 264 60 3.7 <5OOpA

PA, SFC, B, S7=1, S1=0, S5=0 264 60 3.5 <500pA

PA, SFC,B, S7=1, S1=0, S5=1 264 60 3.7 <5OOpA

PM, SCF, B, S7=1, S1=1, S5=1, S9=1 264 60 4.5 <5OOpA

PM, SCF, B, S7=1, S1=1, S5=1, S9=0 264 60 4.3 <5OOpA

PM, SCF, B,S7=1, S1=1, S5=0, S9=1 264 60 4.4 <500pA

PM, SCF, B,S7=1, S1=1, S5=0, S9=0 264 60 4.6 <5OOpA
SIP/SOP, SFC,B, S7=1, S1=1, S5=0, S9=0 264 60 5.1 <100 pA
SIP/SOP,SFC, B,S7=1, S1=1, S5=0, S9=1 264 60 5.9 <100 pA

SIP/SOP, SFC, B, S7=1, S1=1, S5=1, S9=0 264 60 5.0 <100 pA
SIP/SOP, SFC, B, S7=1, S1=1, S5=1, S9=1 264 60 5.7 <100 pA
Supplementary Information: For US and CSA, maximum allowed Earth leakage and Enclosure leakage is 300 pA.
Measured current is within these limit.
(Record at least maximum measured value for each test required by Clause 19 and the specific conditions of the test
circuit and equipment).
Temperature: 23.79 Humidity: 44.6% Pressure: 994mB ar

Abbreviations used:
ER - Earth leakage current A -After humidity conditioning
EN - Enclosure leakage current B - Before humidity conditioning
P - Patient leakage current 1 - Switch closed or set to normal polarity
PM - Patient leakage current with mains on the applied parts 0 - Switch open or set to reversed polarity
PA -Patient auxiliary current NC - Normal condition
Fig. 15 - refers to Fig. 15 in IEC601-1 SFC - Single fault condition
MD - Measuring device
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19 TABLE: leakage current P

Type of leakage current and test condition Supply Supply Measured
(including single faults) voltage in frequency max. value Remarks

volts in hertz. in pA

ER, NC,A, S1=1, S5=1, S12=1 264 60 68.1 < 500 pA

ER, NC,A, S1=1, S5=1, S12=0 264 60 68.2 < 500 pA

ER, NC,A, S1=1, S5=0, S12=1 264 60 68.3 < 500 pA

ER, NC,A, S1=1, S5=0, S12=0 264 60 68.0 < 500 pA

ER, SFC, A, S1=O, S5=1, S12=0 264 60 69.5 < 1000 pA

ER, SFC, A, S1=0, S5=1, S12=1 264 60 69.6 < 1000 pA

EN, NC, A, S1=1, S5=1, S9=1 264 60 8.8 <100 pA

EN, NC, A, S1=1, S5=1, S9:0 264 60 8.9 <100pA

EN, NC, A, S1=1, S5=0, S9=0 264 60 9.2 <100pA

EN, NC, A, S1=1, S5=0, S9=1 264 60 9.1 <100pA

EN, SFC, A, S7=0,Sl-=, S5=0, S9=1 264 60 12.1 <5OOpA

EN, SFC, A, S7=0,S1=1, S5=0, S9=0 264 60 12.3 <500pA

EN, SFC, A, S7=0,S1 =1, S5=1, S9=0 264 60 12.9 <5OOpA

EN, SFC, A, S7=0,S1=1, S5=0, S9=1 264 60 12.8 <SOOpA

EN, SFC, A, S7=1,S1=0,5=0, S9=1 264 60 14.2 <5OOpA

EN, SFC, A, S7=1,S1=0, S5=0, S9=0 264 60 14.5 <5OOpA

EN, SFC, A, S7=1,S1=0, S5=1, S9=0 264 60 14.3 <5OOpA

EN, SFC, A, S7=1,S1=0, S5=0, S9=1 264 60 14.4 <5OOpA

P, NC, A, S1=1, S5=1 264 60 5.0 <100pA

P, NC, A, S1=1, S50 264 60 4.9 <100pA

P, NC, A, S1=O, S5=0 264 60 4.9 <100pA

P, NC, A, S1=0, S5=0 264 60 4.8 <100pA

P, SFC, A, S7=0,S1=1, S5=1 264 60 3.5 <5OOpA

P, SFC, A, S7=0,SW1:, S5=0 264 60 3.4 <5OOpA

P, SFC, A, S7=1,S1=0, S5=1 264 60 3.6 <5OOpA

P, SCF, A, S7=1,S1=0, S5=0 264 60 3.7 <5OOpA

PA, NC, S7 =1, S1=1, S5=0 264 60 4.1 <100pA

PA, NC, S7 =1, S1=1, S5=1 264 60 4.3 <100pA

PA, SFC, S7=0, S1=1, S5=0 264 60 4.4 <5OOpA

PA, SFC, S7=0, S1=1, S5=1 264 60 4.5 <500pA

PA, SFC, S7=1, S1=0, S5=0 264 60 4.6 <500pA

PA, SFC, S7=1, S1=0, S5=1 264 60 4.5 <5O pA
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19 TABLE: leakage current P

Type of leakage current and test condition Supply Supply Measured
(including single faults) voltage in frequency max. value Remarks

volts in hertz. in pA

PM, SCFA, S7=1, S1=1, S5=1, S9=1 264 60 6.5 <5OOpA

PM, SCF,A, S7=1, S1=1, S5=1, S9=0 264 60 6.3 <5OOpA

PM, SCF, A,S7=1, S1=1, S5=0, S9=1 264 60 6.4 <5OOpA

PM, SCF,A, S7=1, S1=1, S5=0, S9=0 264 60 6.7 <5OOpA

SIP/SOPA, SFC, S7=1, S1 =1, S5=0, S9=0 264 60 7.3 <100 pA

SIP/SOP,A, SFC, S7=1, S1 =1, S5=0, S9=1 264 60 7.2 <100 pA

SIP/SOP,A, SFC, S7=1, S1=1, S5=1, S9=0 264 60 7.1 <100 pA

SIP/SOPA, SFC, S7=1, S1=1, S5=1, S9=1 264 60 7.2 <100 pA

Supplementary Information: For US and CSA, maximum allowed Earth leakage and Enclosure leakage is 300 pA.
Measured current is within these limit.
(Record at least maximum measured value for each test required by Clause 19 and the specific conditions of the test
circuit and equipment).
Temperature: 23.3:, Humidity: 43.4%, Pressure: 995mBar

Abbreviations used:
ER - Earth leakage current A - After humidity conditioning
EN - Enclosure leakage current B - Before humidity conditioning
P -Patient leakage current 1 -Switch closed or set to normal polarity
PM - Patient leakage current with mains on the applied parts 0 - Switch open or set to reversed polarity
PA -Patient auxiliary current NC - Normal condition
Fig. 15 - refers to Fig. 15 in IEC601-1 SFC - Single fault condition
MD - Measuring device
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20 I TABLE: dielectric strength I P
Insulation under test Insulation type: (OP-operational Referenc Test Remarks
(area from insulation BI-basic / SI-supplementary I e voltage voltage
diagram) Di-double / RI-reinforced) MV) (V)

A BOP(BI) 240V 1500 No breakdown.

B A-f(B1) 240V 1500 No breakdown.

C A-e(BIIDI) 240V 4000 No breakdown.

0 B-a(BIIDI) 240V 4000 No breakdown.

E B-a (DI/I) 240 V 4000 No breakdown.

F B-d (61/01) <50 V 500 No breakdown.

G B-d(BI/Dl) <50 V 500 No breakdown.

H B-d(DIIRI) <50 V 500 No breakdown,

I B-d(DI/RI) <50 V 500 No breakdown.

I B-b(Dl/RI) <,50 V 500 No breakdown.

Supplementary Information: Temperature: 23.70C, Hu midity: 44.6%,Pressure: 994mBar

21 I TABLE: mechanical strength I P

Part under test Test (impact, drop, force, handle, rough Remarks
handling, mobile)

Top side of the enclosure Impact, 21b) Force, 21a) No exposure of live parts are
(ENCLOSURE or an (ENCLOSURE part, cracks in the enclosures

Front side of the enclosure. ENCLOSURE part, and of any No exposure of live parts are
and of any component thereon, cracks in the enclosures

Right side of the enclosure. component thereon, is tested by No exposure of live parts are
is tested by application of an cracks in the enclosures

Bottom side of the enclosure. application of blows inward directed force No exposure of live parts are
with an impact of 45 N applied over cracks in the enclosures
energy of 0,5 J ± an area of 625 mm2
0,05 J by means of anywhere on the
the spring-operated surface)
impact test
apparatus shown
and described in
Appendix G)

Main unit. Drop 21.5) (The sample to be tested shall No exposure of live parts are
be allowed to fall freely once from each of cracks in the enclosures
three different starting attitudes from a
height of 1 m onto a 50 mm thick
hardwood board (for example, hardwood >
700 kg/m3) which lies flat on a rigid base
(concrete block).)

Supplementary information: Ambient - 23.70C ,Humidity - 41.2%, Pressure - 996 mbar

1108

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



American OptiSurgical Inc. Page 38 of 114 Report No.

lEC 60601 + Am. 1 & 2
Clause Requirement + Test IResult - Remark Verdict

24 TABLE: - stability P
Part under test Test condition Remarks

Complete unit(Front facing) Placed on the plane Unit did not over balanced.

Complete unit(Back facing) Placed on the plane Unit did not over balanced.

Complete unit(Side facing) Placed on the plane Unit did not over balanced.

Supplementary information: Ambient - 23.70C Humidity - 41.2%,Pressure - 996 mbar

29 ITABLE: X - radiation I N/A
Part under test Test condition Measured Remarks

radiation (mR)

Supplementary information: Not this type of equipment.
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Results: 42 TABLE: normal temperature P
Supply voltage. : 100V, 60 Hz. Test Condition: The equipment was allowed to operate in
Ambient temperature. 24.3: OC standby mode and then operated for one hour as 30 seconds

ON and 30 Seconds OFF
Measured Corrected to 250C Remarks

Measuring location temperature [0C] (temperature limit)
[*C] [0C]

Polymeric Enclosure 28.1 28.8 90
Monitor 18.5 19.2 90
Ultrasonic hand piece 26.1 26.8 41
Power supply PCB 46.9 47.6 105
Power supply enclosure 61.9 62.6 65
PHaco board PCB 42.3 43 105
Power line filter 33.9 34.6 70
Peristalic motor 39.9 40.6 65
Foot pedal 27.1 27.7 75
Monitor PCB 32.6 33.3 105
Mother board PCB 68 68.7 105
inlet 31.9 32.6 65
Ultrasonic hand piece cord 26.5 27.2 60
Coagulation cord 26.6 27.3 60
Ll 39.8 55.5 105
L2 40.4 56.1 105
C20 38.4 54.1 90
Transformer T2 outer winding 40 55.7 105
Mother board Transformer outer winding 55.6 71.3 105
Transformer Ti outer winding 51.2 66.9 105
Transformer T3 outer winding 57.8 73.5 105
C21 41.6 57.3 90
C23 43.3 59 90
C24 40.6 56.3 90
L3C 42.1 57.8 105

Supplementary information: Temperature: 24.30 Humidity: 47%,Pressure: 996mBar
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Results: 42 TABLE: normal temperature P
Supply voltage. : 240V, 50 Hz. Test Condition: The equipment was allowed to operate in
Ambient temperature. 22.3: OC standby mode and then operated for one hour as 30 seconds

ON and 30 Seconds OFF
Measured Corrected to 250C Remarks

Measuring location temperature [00] (temperature limit)
[°c 1C]

Polymeric Enclosure 36.1 36.6 90
Monitor 25.6 26.1 90
Ultrasonic hand piece 23.6 24.1 41
Power supply PCB 55.2 55.7 105
Power supply enclosure 55.8 56.3 65
PHaco board PCB 38.9 39.4 105
Power line filter 34.1 34.6 70
Peristalic motor 31.5 32 65
Foot pedal 23.9 24.2 75
Monitor PCB 32.2 32.7 105
Mother board PCB 66.5 67 105
inlet 30.1 30.6 65
Ultrasonic hand piece cord 24.3 24.8 60
Coagulation cord 25.2 25.7 60
Li 36.1 36.6 105
L2 38.8 39.3 105
C20 35.2 35.7 90
Transformer T2 outer winding 35 35.5 105
Mother board Transformer outer winding 51.2 51.7 105
Transformer T1 outer winding 48.3 48.8 105

Transformer T3 outer winding 52.4 52.9 105
C21 38.5 39 90
C23 36.9 37.4 90
C24 36.8 37.3 90
L3C 40.2 40.7 105
Coagulation hand piece tip 52.7 68.4 --

Supplementary information: Temperature: 24.5rC Humidity: 57%, Pressure: 998mBar
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44 TABLE: overflow, spillage, leakage, humidity, ingress of liquids, cleaning, P
Isterilization, disinfection

Test type and condition Part under test Remarks

44.3 Spillage( as per lEG 60601-2-2) (as per EUT No water
IEC 60601-2-2. i L of water poured over the accumulation near
top surface for 15s) live parts and EUIT

passed dielectric
test.

44.7 Cleaning: Console EUIT passed
Cleaned external surface of console using dielectric test
isopropyl alcohol 1(70%)

44.5 Humidity conditioning. (300C, 90 RH for EUT EUT passed leakage
duration of 48 hrs. current and dielectric

tests.
44.6 Foot switch immersed in saline solution Footswitch Footswitch
for 30 min and switch activated 50 times. deactivated after

_____ _____ ____ _____ _____ ____ every release.

Supplementary information: Temperature: 23.3tC Hum idity: 43.4%, Pressure: 995m~ar

45 TABLE: hydrostatic pressure and pressure-relief device cycling test N/A

Test type and condition IPart under test Test Remarks
I ~~~~~~~~~~Pressure

Supplementary information: not this type of equipment.

52 1TABLE: abnormal operation P
Test type, condition and clause reference Observed results Remarks
Interruption of power Unit shut down immediately. When P

restarted unit it turned ON.
No risk of potential hazard.

Locking of Motor Unit turns ON but does not operate. P
Supplementary information: Temperature: 22. 1t Humidity: 46%, Pressure: Q94mBar
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56.1 TABLE: lists of critical component parts I P

Object/part No Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark conformity1)

Polymeric CUSTOM TDS ELB-77D Carpenter ISP IEC 60601-1 Tested as
Enclosure resin; V-O integral to the

14"x 13"x4" system.
Thickness:1/4

Metallic plate Various various Dimensions: lEC 60601-1 Tested as
13.5"x 2.5"x integral to the
0.06" system.

Fuses Little Fuse 218 Series 250v, 5 A IEC60127-2 UR, CSA, VDE

Power Line Filter Tyco EDL1S/EHL1S 120/250 VAC, UL 1283, CSA UR, CSA, VDE
Electronics 50-60 Hz, -10 1C C22.2 #0.48

to 40C. Housing
flame rated
UL94V-0

Coagulation LEMO/ Redel PKA.MO.2GI.LA 250 Vrms, 10 A IEC 60601-1 Tested as
connector 2 contacts with integral to the

air clearance 1.2 system.
mm;
-50/+150C

page 20 of
catalogue

Ultrasound W.W. Fischer D104A062-130 4 contacts, 1.3 IEC 60601-1 Tested as
Connector (Same as mm diameter, integral to the

D104A037 in 18-24 AWG, 12 system.
catalogue, email A, 500 Vrms
on 05/013/100 )

Power Supply Condor GPM8O Input:100- IEC 60601-1 UL, TUV
240Vac, 3.2 A,
50/60Hz
Output: 24V, 3.5
Amax; + 12V, 2
Amax; 5V, 12
Amax
Refer to
attached CB
Cert.

PCB Various FR4 Minimum 1.5mm UL 94 UL
thick, rated V-0,
1050C.

PC104 Mother various FR4 Minimum 1.5mm UL 94 UL
Board PCB thick, rated V-0,

105 0C.
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56.1 TABLE: lists of critical component parts I P

Objecttpart No Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark conformity1)

Ultrasound Hand American -- Input: 150 Vrms IEC 60601-1 Tested as
piece Optisurgical to 350 Vrms at integral to the

100% power system.
Refer illustration
for construction
details.

Ultrasound Cord Cooner Wire or AIO P/N 500- CONDUCTORS: IEC 60601-1 Tested as
Set New England 5041-001 3, INSULATED. integral to the

Wire 24 AWG 35/44 system.
Technology 6% SILVER

PLATED
COPPER.
O.D. OVER
STRAND .024"
JACKET:
.040"-.045"
THICK
SILICONE
RUBBER.
COLOR - GREY.
OVERALL
DIAMETER .180
+.000"/ -.010".

Monitor LG Philips LCD Display, 3.6 Vdc, Need Tested as
LB121 S03 245mA, 1.0 W, information integral to the

60 Hz. system.

Foot pedal cable ARVO KABEL 2464 80 deg C, 300 UL 758 UR, c UR
GMBH Vac, Cable

flame, VW-1, FT-
1, 2 x AWG 20/7
PVC jacket.

Foot pedal Meder KSK-1A85- Switching UL60947-1 UR
switch Electronics BV15944 voltage: 1000 V,

Switching
Current:
1A
Contact static
resistance: 150
Mohms
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56.1 TABLE: lists of critical component parts P

Object/part No Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark conformity1)

Foot pedal Steute KF-MEDGP17 Material: GK-AI lEC 60601-1 Tested as
enclosure alloy, RAL 7035 integral to the

Switching
Voltage: max. 25
VAC/60 VDC;
Switch On
Current: max. 1
A/max. 5 A
Shock proof
Thermo plastic
UL 94-V0-V2
dimensions: 187
mm x 157 mm x
45 mm

Internal Alpha AWM 300V,-4Oto UL 1007/1569 UR ,URc
Conductors +105°C; VW1; CSA, UL.

24- 14 AWG
Stranded

Peristaltic Pump Maxon Motor P/N 12V D.C. lEC 60601-1 Tested as
2140.934- Variable Speed, integral to the
58.236-050 0 to 50cc/min system.
Gear Box # +/- 2cc
110454 GS38
30:1

VIT Pump Thomas PIN 8003-0055 12V D.C., IEC 60601-1 Tested as
Compressor, integral to the
30PSI, Piston system.

C21 EPCOS Inc. B32021A3152M CAP 1500PF EN 132400 / UL, ENEC
300VAC IEC 60384-14

(300 V AC)

T1 GD T1 20 W, Pri- IEC 60601-1 Tested as
Instruments, Core:1000 V integral to the
Inc. 67 turns, system.

Sec-Core: 10O0V
335 turns
Refer Illustration
No. 1

T2 GD T2 15 W, Pri- IEC 60601-1 Tested as
Instruments, Core:3500 V integral to the
Inc. 15 turns, system.

Sec-Core:3500V
15 turns
Refer Illustration
No. 2
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56.1 I TABLE: lists of critical component parts I P
Object/part No Manufacturer/ Type/model Technical data Standard Mark(s) of

trademark conformity1)

T3 GD T3(DC to DC) 25 W, Pri- Core: IEC 60601-1 Tested as
Instruments, 500 V integral to the
Inc. 17 turns, system.

Sec-Core: 500V
34 turns
Refer Illustration
No. 3

L1, L2 J.W. L1, L2 RF Inductors IEC 60601-1 Tested as
Miller/Bourns 4.7uH 20% integral to the

Maximum DC system.
Current:
4.6 Amps
Resistance:
30 mOhm

Self Resonant
Frequency:
51 MHz. Refer
Illustration No. 4

L3U GD L3U 230 uH IEC 60601-1 Tested as
Instruments, Refer Illustration integral to the
Inc. No. 5 system.

L3C GD L3C 145 uH IEC 60601-1 Tested as
Instruments, Refer Illustration integral to the
Inc. No. 6 system.

Operator's American Version 3 ..
manual Optisurgical

an asterisk indicates a mark which assures the agreed level of surveillance

56.10 I TABLE: actuating parts and controls N/A

Part under test Torque applied Remarks

Supplementary information: none present.
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56.11 b 1TABLE: foot operated control devices-loading P

Part under test Observed results Remarks

Foot pedal No crakes. No damaged.

Supplementary information: Applied force 1350 N
Ambient - 23.70C Humidity - 41.2%,Pressure - 996 mbar

57.4 TABLE: cord anchorages N/A

Cord under test Mass of Pull Torque Remarks Verdict
equipment

Supplementary information: no power supply cord present.

57.4b I TABLE: cord bending N/A

Cord under test Test mass Measured Remarks
curvature

Supplementary information: no power supply cord present.
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57.9.1a TABLE: transformer short circuit N/A

Winding Protection Measured temperatures (0C) Test Remarks
under test Primary Secondary Ambient duration

Supplementary information: part of approved power supply.

57.9.1b TABLE: overload N/A

Winding Protection Measured temperatures (DC) Test Test current Remarks
under test Primary Secondary Ambient duration or thermal

cutout temp.

Supplementary information:

57.9.2 l TABLE: transformer dielectric strength N/A

Transformer under test Test voltage Test voltage Test frequency Remarksapplied to

Supplementary information: part of approved power supply.
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TABLE: additional tests N/A

Clause Test type and condition Remarks and observed results
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SUMMARY OF CONTENTS:

The equipment has been tested according to standard IEC 60601-1 (1988) Second Edition and
IEC 60601-2-22.

All applicable tests according to the above specified standard(s) have been carried out.

These tests fulfill the requirements of standard EN 45001.

This test report comprises 42 pages of CB Test Report and the following Attachments:

Attachment # Description Pages
1 Photos 50-53
2 Deviations 54-64
3 Illustrations 65-70
4 Schematic 71- 77
5 Instruction Manual 78-114

Note:

Attachments may include Schematics, Components information, Component test Reports,
Particular Standard test Reports, Standard test Reports, Information from accompanying
documents and similar.
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Photo 1

Overall top view

Photo no 2:

Back View
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Photo 3

Overall view of the Coagulation hand piece.

Photo 4

Overall view of the ultrasonic hand piece.
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Photo 5

Above figure shows Foot pedal.

Photo 6

Above figure shows Internal view.
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Photo 7:

Above figure shows Side view of the whole unit.
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UL 60601-1 deviations to IEC 60601-1

clause Requirement + Test Result - Remark Verdict

Definitions P

2.10.12 X-ray installation of long time rating, 5 minutes or Noted. P
longer

2.10.13 X-ray installation of momentary rating, shorter than Noted. P
5 seconds

3 General requirements P

3.10.1.1 The following components have been additionally P
evaluated to ANSI/UL-standards

a) Printed wire boards (for circuits >15 W or where P
safety is involved)

b) Lithium batteries None present N/A

c) Optical isolators (for circuits >15 W or where None present. N/A
safety is involved)

d) Wiring and tubing (for circuits >15 W or where P
safety is involved)

e) CRTs > 5 inches None present. N/A

3.10.2.1 Components in primary circuits conforms to ANSI/UL P
or international standards

6 Identification, Marking and Documents P

6.1 Texts are prefaced by CAUTION, WARNING or P
DANGER

Texts are in English P

Text design comply with P

a) All letters are at least 1.6 mm high P

b) The signal word is at least 2.8 mm high P

c) Letters have a contrasting color or are raised or
indented

X-ray equipment N/A

- Warning concerning risk of injury Not this type of equipment. N/A

- Main power switch has warning statement See above. N/A

Equipment has distinctive marking identifying the See above. N/A
factory, if assembled at more than one factory

Multiple voltage equipment P

Permanently installed equipment is marked with set EUT is cord connected, N/A
voltage

6.2 Marking on the inside N/A

I) Wiring compartment marked if higher than 60 °C None present. N/A

6.6 a) Color coding for gas cylinders according to None [present. N/A
ANSI/NFPA 99

6.8 Cord-connected equipment is provided with P
instructions regarding plug
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UL 60601-1 deviations to IEC 60601-1

Clause~ Requirement + Test Result - Remark Verdict

10 Environment P

10,2.2 Power supply P

a) 600 V considered instead of 500 V P

14 J Requirements related to classification

Permanently installed and fixed equipment is Class I I

18 Protective earthing, functional earthing and potential equalization P

m) All high voltage parts of X-ray equipment are Not this type of equipment. N/A
enclosed within protectively earthed enclosures and
high voltage shielded cables are used

n) All accessible non-current carrying parts of X-ray Not this type of equipment. N/A
and associated equipment are protectively earthed

19 Leakage currents P

Compliance with additional requirements Refer to table in Part 1
_____________________________________standard

22 Moving parts N/A

If required there are end stops complying with None present. N/A
requirements

22.4 Applied to patient or operator See above. N/A

22.7 Emergency stops N/A

Emergency stop devices N/A

a) Constructed in accordance with: N/A

1) Red actuator, easily identifiable that opens the circuit N/A
when actuated

2) Requires deliberate, and different from actuation, N/A
action to restore normal operation

3) Easily accessible to the operator from each N/A
operating position

b) Actuator stopping mechanical movement is marked N/A
STOP or symbol 5110 of IEC 60878

The emergency stop device is separate and N/A
independent from normal movement control

28 Suspended masses N/A

28.3 Suspension systems with safety devices N/A

Safety device additionally tested Not this type of equipment. N/A

Equipment is marked to warn about restoring safety See above. N/A
device

28.4.2 Suspension systems without safety devices N/A

Suspension system test loaded with total load Not this type of equipment. N/A
multiplied by safety factor
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UL 60601-1 deviations to IEC 60601-1

Clause Requirement + Test Result - Remark Verdict

29 29.2 considered, remaining parts of section five P
considered responsibility of authorities.

42 Excessive temperatures P

Insulating systems comply with UL 1446 or P
considered Class A

43.2 Oxygen N/A

For equipment intended for use with oxygen Not this type of equipment. N/A

Requirements in particular standard, or compliance See above. N/A
with clause 43.2

55 Enclosures and covers P

Conductive coatings N/A

Compliance with UL746C or; No conductive coatings N/A
Ipresent.

flaking or peeling does not reduce distances See above. N/A

55.3 Flame spread N/A

Large enclosures comply with applicable EUT has small enclosure. N/A
requirements

55.4 Flammability. Mechanical Abuse and Mold Stress Relief P

Power less than 15 W and separated from mains, no P
requirement

Transportable equipment is minimum UL 94V-2 Not this type of equipment. N/A

Fixed or stationary equipment is minimum UL 94V-0 Pas

Enclosure P impact test with 6,78 Nm P

Hand-held equipment P drop test from 1.22 m height Not this type of equipment. N/A

56 Components P

56.3 Connections - General P

Connectors of patient circuits can not make contact P
with live parts

57 Mains parts P

Permanently connected equipment has provision in EUT is provided with an N/A
accordance with ANSI/NFPA 70 appliance inlet.

Fixed/stationary X-ray equipment supplied at <30 A, Not this type of equipment. N/A
and equipment obviously intended to be stationary,
provided with flexible cord type S or equivalent
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UL 60601-1 deviations to lEC 60601-1

Clause Requirement + Test - Result - Remark Verdict

57.2 Mains connectors, appliance inlets and the like P

Hospital grade plugs and receptacles used as Will be investigated in end use. N/A
required

Plug rated min 125% of rated current, or; N/A

radiography equipment plug rated not less than 50% Not this type of equipment. N/A
of maximum current input

When polarized plug is used, the polarity is used None present. N/A
correctly for lampholders, single pole protective
devices etc.

57.3 Power supply cords: Not provided N/A

b) Types N/A

1) Acceptable for application (UL 62, AWM, current, N/A
voltage)

2) Not smaller than 18 AWG See above. N/A

Mechanical serviceability is See above. N/A

Not less than SJ for transportable equipment See above. N/A

Not less than SV for light duty equipment See above. N/A

Oil resistant if subjected to grease or oil See above. N/A

57.5 Mains terminal devices N/A

b) Arrangement of mains terminal devices None present. N/A

Free ends of leads are in separate compartment See above. N/A

The free length inside outlet box or field wiring See above. N/A
compartment is at least 152 mm

57.9.1 Transformer overload test performed according to Part certified power supply N/A
UL 60601-1

58 1 Protective earthing -

58.2 Soldering alone is not used

59 Construction and layout P

59.1 Internal wiring P

f) Applicable requirements P

Interconnecting cords meet the requirements of the None present. N/A
NEC

Cables used as external interconnection is as N/A
follows:

1) If exposed to abuse, SJT, SJTO, SJO, ST, SO, STO N/A
or equivalent
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UL 60601-1 deviations to IEC 60601-1

Clause Requirement + Test Result - Remark Verdict

2) In not exposed to abuse it may be: Not this type of cord. N/A

i) Type SPT-2, SP-2 or SPE-2 or equivalent See above. N/A

ii) Type SVT, SVTO, SVE or equivalent See above. N/A

iii) An assembly of insulated wires each with nominal None present. N/A
insulation of 0.8 mm or more, enclosed in tubing
having a nominal wall thickness of 0.8 mm or more

iv) Operating at voltage not exceeding 25 V ac or 60 V Operating voltage is 3.3 V. P
dc/peak and separated from mains acc. to 17 g)

Cable is considered protected from abuse since P

a) It is 914 mm or more above the floor Not this type. N/A

b) It is guarded against abuse P

c) It supplies a hand-held device and the unstretched Not this type. N/A
cord does not contact the floor

60 Separate power units NIA

60.1.1.1 Equipment is marked with reference to separate N/A
power supply

60.1.2 Direct plug-in units comply with requirements Not this type of power unit. N/A
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UL 60601-1 deviations to IEC 60601-1

Clause Requirement + Test UReslt - Remark Verdict

2 Definitions P

2.4.1 Voltages over 750 V ac, 750 V dc or 1050 V peak P
are considered high voltage

6 Identification, marking and documentation P

6.6 Identification of Medical gas Cylinders and Conn. No medical gas cylinders present N/A
b)

i), it), Gas specific, non-interchangeable, identified See above. N/A
ii)

56 Components and general assembly P

56.3 a) Construction of connectors N/A

(a) Inlet connectors are gas specific None present. N/A

(b) Non-interchangeable No patient circuit present N/A

(c) Diameter acc. To DISS No gas connections present N/A

(d) Permits supply from low pressure assemblies See above. N/A

56.6a Both visible and audible warnings are given Not this type of equipment N/A

57 Mains parts, components and layout P

57.2g The mains plug of non-permanently installed equipment N/A

i) if moulded, complies with CSA C22.2 No.21 The EUT is provided with an N/A
appliance inlet.

ii) if disassembly type, complies with CSA c.22 No. 42 See above. N/A

iii) if Class II, complies with CSA C22.2 No. 21 and 42 See above. N/A
and be configured 1-15P

57.3 Power Supply Cords- Types N/A

b A detachable power supply cord shall be of a type Appliance inlet provided N/A
that

i) can be shown to be unlikely to become detached See above N/A
accidentally, unless detachment will not constitute a
hazard

ii) can be shown that the impedance of the earth circuit See above. N/A
contacts will not constitute a hazard

iii) has a terminal configuration or other constructional See above. N/A
feature minimizing the possibility of its replacement
by a cord which could make the equipment
hazardous

A detachable power supply cord shall comply with See above. N/A
the following requirements:

I) CSA Standard C22.2 No. 21 See above. N/A

ii) Not smaller than 18 AWG See above. N/A

a) Not less than Type SJ for mobile equipment See above. N/A

b) Not less than Type SV (or HPN) for other equipment See above. N/A

59 Construction and layout P

59,1 Connecting cords between parts meet the requirements N/A
of the Canadian Electrical Code, Part 1

1130

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



American OptiSurgical Inc Page 60 of 114 Report No.

UL 60601-1 deviations to lEC 60601-1

Clause Requirement + Test tResut -Remark Verdict

6.1.g) Insert the following sub-clause between the first and Provided on the marking label P
second dashes:
For low voltage equipment rated at 200 V or more, a
voltage marking (which may be part of a voltage range)
of not less than 230 V. Supply frequency ratings which
include 60 Hz must also include 50 Hz.

6.6 a) Replace the existing text of Item a) with the following: Not this type. N/A
Identification of the content of gas cylinders used in
medical practice as part of electrical EQUIPMENT shall
be in accordance with AS 1944, (see also Sub-clause
56.3a).

28.2 Replace the existing text with the following: Noted. P
Support

(a) Ceiling-supported EQUIPMENT shall comply with the Not ceiling supported N/A
following requirements: equipment.

(i) EQUIPMENT shall be fitted with an anticrash device See above. N/A
or have suspension cables duplicated and
independently anchored.
(ii) Motorized drives shall be designed to prevent the See above. N/A
driven part from becoming hazardous in the event of a
power Fure.
(iii)Carriages, brakes and supports shall be designed See above. N/A
such that any single Fure will not constitute a hazard to
the PATIENT.
(iv)Effective means shall be incorporated to prevent See above. N/A
carriages running off supporting rails.
(v)Effective means shall be incorporated to facilitate See above. N/A
adequate inspection of cables and anchorages.
(vi)Proximity or pressure switches may be used to See above. N/A
minimize hazards.
(vii)Ceiling-supported EQUIPMENT or parts thereof See above. N/A
connected by electrical supply cables shall be provided.
with stops (e.g. for limitation of rotation or linear
movement) to restrict movement in a manner which
avoids any undue strain on the wiring termination or
damage to the wiring.

(b) Floor and floor-to-ceiling supported (including mobile) EUT is a portable unit and is N/A
EQUIPMENT shall comply with the following not a floor or floor to ceiling
requirements: supported equipment.

(i)Anticrash devices shall be fitted to cable, chains, etc. See above. N/A

(ii)Means shall be incorporated to facilitate adequate See above. N/A
inspection of cables and anchorages.
(iii)Cross-arms or pivots shall be fitted with adequate See above. N/A
stops, locknuts, grub screws or similar devices to
prevent supported masses being dislodged.

42.3 Item 2) Add the following prior to the first dash: Noted. P
For this clause only, low voltage equipment rated at
greater than 200 V is regarded as having a maximum
rated voltage of 230 V.
Table XII In second row, first dash, after 'if impedance
protected,' add 'maximum value'.

56.3a) Replace the text in the 3rd dash by the following: Not this type of equipment. N/A
Medical gas connections on EQUIPMENT shall, if
operating at positive pressures greater than 50 kPa in
NORMAL USE comply with AS 2472, AS 2473 or AS
2896, as appropriate.
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51.2a) Replace 'not used' with: No rewire able supply cord N/A
Supply plugs -- Provision for inspection present.
Where a supply flexible cord is fitted with a rewirable
plug of a type complying with the requirements of AS
3112 for 3-pin plugs, the plug shall be clear-backed to
facilitate inspection of the core colours and the condition
of the terminations.
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1. Voltage rating EUT is rated for 100-24OVac, P
Only appliances having supply voltage of below or single phase.
voltage range including below are accepted.

- 220V(single phase)
- 380V(three phase)

2. Plug Suitable plug to be provided by N/A
Diameter of the plug pole must be 4.8 mm with no the manufacturer.
angle, and plug must have sleeving if there is no
ground connection.(Figure and dimension of plug
and socket-outlet must comply with KSC83O5

3. Frequency EUT is rated for 50-60 Hz. P
Only appliances having supply frequency of 60Hz
or a frequency range including 60Hz are accepted.
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4.7 Supply and mains voltages

A. Equipment that is to be connected to the mains, EUT is rated for 100-24DVac P
shall be intended for one of the following voltages and 50-60 Hz. Single phase.
and frequencies:
Nominal frequency of 50Hz.
Nominal voltage of 230V for portable and hand-held
equipment.
Nominal voltage 230V, for one phase equipment
with input power not exceeding 4kVA.
Nominal voltage 400V, for multiphase equipment.

B. It is allowed to connect to the mains other Noted. P
equipment, with the following ratings:
One phase equipment, for the range of 220 to 240
Volts.
Multiphase equipment, for the range of 380 to 440
Volts.
The equipment shall comply with all the
requirements of the standard, while being
connected to the above mentioned mains
frequencies and voltages, as if it was marked for
50Hz and 230 or 400 Volts

36. The equipment shall comply with the requirements
of SI 1011 part 1.2 (lEG 60601-1-2).
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1. For plugs and socket outlets the National Standard Suitable plugs to be provided N/A
SB 107-2-Dl 3rd ed. applies. by the manufacturer.
For Class I equipment:
Plugs: DK 2-1a, DK 2-la with flat phasepin or DK 2-
5a
Socket outlets:DK 1-3a
For Class II equipment:
Plugs: DKA 2-la, DKA 2-1b, Cib, C5, C6 or
according to EN 50075
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Illustration_1

Prlraari Circ Secondari Circ

TWA Ratio 1'5

Core' Pot 3F3 3S rm

67 Turns a2STurns
Cage 24 Cage 3a

Lp 5 mH LS 125 rH

Pr. to Core 1OOY Sec. to Core IU9V

-Pr. Rs. ( 0.2 Ohm. Sec. Res. C 10 Ohm

Rated Power 201J

Pr. to Sec. 586V

TI To PCB Insulator Insulator l itton

F 37 to 42 KNz

Note:

Polyester tape between winding layers

Pr/Sec leads to the opposite side of T3

Silicone sleves on all leads

CD instruments Inc.

Ti ( Ultrasound >

CMocments and Soelings\GecgeWy DocumentsT1 Ulnsouno ich - Sheetl

Transformer T1 Specification sheet.
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Illustration No2.

HV Silicone Sleeve

Primariy Ciro Secondary Ciro

Twn Ratio 1:1
Core' Pot SF2 26 s

IS Tvrns 15 Turns

Cage 22 Gage Ž8

Lp "IA rm Ls 1.1 mH

Pr. to Core MM80 Sec. to Cot-c 3548V
Pr. Res. < 8.2 OF., See. Ret. C .2 Ohum

Rated Power 15W

Pr. to Sec. 3588V

Boot Thickness I mm,

F 325KHz

Core

Insulation BootK

Note:

Polyester tape between winding layers

Pr-'Sec leads to the opposite side of TŽ

Silicone sleeves on all leads

CD Instruments Ic

TE < Coag >

C'Cocurnent and Saltngs~GeourgeuAy CocumenItsT2 Coaqgsch - Shmel
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Illustration 3

Primiary Circ seconrdary Circ

Turn Ratio 1:2

Core! Pot 3F3 26m

17 Turns 34 Turns

Gage IS Cage 24

Lp 18&'H Ls 408tM

Pr.Res. (0.05 Ohm, Sec.Res. <8.15 Ohm

Pr. to Core SGOV Sec. to Core 5691. i

Pr. to Sec. SSO

Rated Potnr 25 Wi

F 65 to 68 KI-z

Not.:

Polyrster tape betunn winding layers

Leads to the same side of T3

Sil icone sleeves an allI leads

CD Istrmens Inc.

T3(DC toflC )

cc~~~~~~~~~~~t.

CA~ocumenls and Seltngs-Geoge~Ay DocuMenaT Phac s& - Shoeh
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Illustration 4

9.0"
Max.

12.2
Max.

10 Min.

0.7--"'- ~

-~~~ 5.0
-1+0.3

Dimensions: mm

Dimensions for Li and L2.
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Illustration 5

HV'Silicone Sleeve

3F3 Core 22 -

L 23Aul

Turns 35

Ga 22

Winding to core 15ieV

F 37 to 42 KHz

Note

Polyester tape between winding layers

Leads to the same side of L3U

Silicone sleeves on leeds

Core to PCB Insulator I cm Nylon

rD Ihstruments Inc.

L3U___ _

CADoments nd SenmTgsGeorgeWy¥ OocoentL3U.sch - Sheel

Specification sheet for L3U
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Illustration 6

HV Silicone Sleeve

HelI 3F3 Core 22

L 145uH

Turns 18

Ca ea
Winding to core 1508V

F 325KHz

riet,

Polyeste, tape between winding loyers

Leads to the opposite side of L3C

Silicone sleeves on leeds

Core to PCB Insulator I - NAIon

GD Instruments Inc.

C:',Docunents and Settings\Georgeay Docuwnents'tL3C.scb - Sheetl
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Schematic _ 1

~~~~~~~~~~~~~-,---F I '

:j.~'D

-c

0 M~~~~~~~~I

0 0
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Schematic
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Illustration for Ultrasound Hand piece

a I 6 5 i 4 I 3 I 2 I

A ~W A

71" ' I'A.~~~~

saa

V~~~~~~~~14

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Illustration for Ultrasound Hand piece

EARTH GOUND -SNE L

IbSIel is "/chwiiml~lly ca~ectisdIa.'fme Io~eSt~ck assembly BuLkheaw

u/B Hatdpiuc. CtiuaR - ~~~~~~Arlflican 'Jpfiskrgical
25501 A.ctic Ocan

.____________________________________________ * ~ ~ Lake Forrest Ca. 92630
4MV2Do10 NIA I
R-~ev. XO -0. Sa~q I L WOOD4
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Instruction Manual:

I]48~~~~~~~~~~~~~V

TIENE3C

TXP Tissue Removal System

Operator's Manual -

TrXE
7iaauE PAMOVAL-

S'YSTEM
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O To Our Customers
Thank you for purchasing the TXI ' Towse Re. oval System by Tenex Health'. The TX1 is an
uftrasonic aspiratr that emulsiries and removes soft tissue. It offer state-of-the-rt technology
and wil provide many years of dependable service when pmoperly used and maetrtained.
Feaue worth nioting ame:

* User-friendly c¢nmrols

* A.ticulaing color LCD touchscreen

Lightweight, four-crystal utlmsoclc handpiece

Self-contained: no need o dedicated service cart

Single-slp hube-aet loading

Please take the teim necessary to read this manual carefully amd completely before using the
TXI System- We ae honored to have you as a customer.
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TENEX
TXI TISSUE REMOVAL SYSTEM

Basic Purchase Package Contents

QTY ITEM

I Console

I Foot pedal

I Reusable ulirasonic handpiece

I Reusable tip for ultrasonic handpiece (with wrench)

I Reusable tube set

I Dispoable collection bag

I Power cord, 120 V

I Operators manual

I Protective viyl cover

Optional Purchase Components

CITY ITEM

I Tp for ultrasonic handpiece (with wrench)

I Bipolar cautery forceps

I Bipolar caute/y pencil

I Reusable tube set with collection bag
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O General Safety
This manual must be read careftuly by all operator. who wil use the TX1. Do not attempt
to use the TX1 system without having peper knowledge of all its functions, controls, and
lmutations. No information on surgical procedures wit be given in this manual. Tenex claims
no responsiblty or liability resulting ftrom my surgical techniques practiced.

Prior to each surgical procedure, the clinical staff should inspect the accessories and cables
for any damage. Tenex recommends the use of the provided cables and listed accessories
with compatbe surgical equrpnent peak voltage to ensure a safe operating environment.

Electrical shock hazard exists. Do not remove coere Call manufacturer tfor service. Electrode
cables should be checked for damage to insulation pr- to use.

* Always use tihe lowest output power level for the intended purpose, which is coripatile with
the surgical application.

* Use only the proper signal output or signal input parts when connecting to the
specified equipment.

· Do not check vibration, aspirabon, or irrigation by placing hand or linger against handpiece tip.
Prolonged exposure to or direct contact with the vntmling handplece tip may caue damage
to healthy essae. Use of a damaged ultrasonic Up or one that has been used excessively may
affect healthy tasue.

'The ultrasonic handpiece should only be activated in sailrm solution, distifled water (at
amblend temperature), or during actual surgery. Never activate the handpiece with the tip in
air, as immediate, ineparable damage may result_

HF surgical equipment is for use without a neutral electrode.

Sterilization and Cleaning Precautions

· The handpiece may be stoam-tdrilized& No other system component or accesory is
designed to be sthrlized (by any sterilization method).

* The manufacturer recommends that ordy sterlizflon by steam be uod. Other methods of
sterilization. including chemical, ErO, radiationr, or hot air have not been evaluated by the
manufacturer, and may rhault in injury to the patient

Allow steam-strtied itemr to adjust to loone temperatwe before use.

Use distiled ordelonizld water only when flushing handpiece passages.

Do not use abrasive cletaers or sovents on the system console.
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TaMe 5 & 6 Guidnee and mswfar.'s declaration, e.ectmwragwet imnmly 28-27
Table7 Reenended sqau distancs between potatil. anid mobile RW

OWTIITur Ca ii, and the TXI Thsue Removal Sytm 28

Appendices
Apendix EJC Requrenhlnts 25-28
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Chapter I Warnings and Precautions
DANGER Possible risk of i or explosion. The TXI Tissue Removal System should never be
used in the presence of Earnmabte anesthetics, oxidizing gases (i.e., nitrous oxide and oxygen),
endogenous gase, disinfecting agents, cleaning agents, or aerosol sprays,

WARNING Fasiure of the TXI Tissue Removal Syslemn could result hi an uninended power
output increase.

WARNING The patient should not come in contact with eartled metal parts.

WARNING Hazards may exist for patients with cardiac pacemakers or other active imptlnts
due to interference with the action of the pacemaker, or the pacemaker may become damaged.

WARNING Ensure that any other monitoing electrde equipment or electromagnetic
equipcent near the patient will not interfere with the surgical procedure or place the patient at
risk with undue contact when used simullaneously with the TX I System.

WARNING Temporarily unused actv electrodes; should be stored in a location that is isolated
from the patient

WARNING Electrode cables should be positioned away from the patient to avid
possible contact.

WARNING Interference of the TXl System may advenely influence the operation of other
electronic equipxment

WARNING Surgical waste presents a biological hazard and must be handled and dcsposed of
propery.

WARNING The system console, ultnasonic handpiece, and root pedal, as well as any cautery
accessories we electricallelectronic equipment and must be disposed of properly at the end of
their useful lives.

CAUTION Only use the Cutting handpiece included with the TXI System to ensure that the
rated accessory voltage is greater than the maxtimum output voltage.

CAUTION Bipolar cautery accessories selected should have a rated accessory voltage of equal
to or greater than the maximurn output voltage.

WARNING Maximum activation (on) tine of 30 seconds followed by minimum deactivation (off)
tfire of 30 seconds white using the cutting function is necessary fi the safe operation of the
TXI System.

CAUTION Connected accessories should be rated for at least the maximum peak
output voltage of the TXI System set at the intended output control setting in the intended
operating mode.

CAUTION Needle-monitring electriodes am not recommended.

CAUTION Monimring systems that incorporate high frequency current-limiting devices ame
recommended for use
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O Chapter 2 Warranty Information
LIMITED WARRANTY

Tenex warants that the TXI Tiisue Removal System will, upon delivery, conform to the
manufacturer's then current version of the published specifications as such. The TX1 Tissue
Removal System in al material aspects shall be free from defects in material and workmnanship
from a period of one (1) year from the date of deirvesy when properly inseiled, maintained, and
used for the intended purpose. Accessories (other than the handpiece) and consumables are
not covered by this warranty.

The exclusive remedy for any breach of this warranty shall be, at Tenex's sole option, the repair
or replacement of the nonconfonming TX1 Tissue Removal Systun or component thereof, which
is returned to Tenex during the warranty period. Any clain based upon this warranty must be
submitted to Tenex during the applicable warrnty period. All replacement components provided
duning the warranty period shall be deemed to have been delivered on the original delivery date
of the TX1 Tisue Removal System.

This warranty is nontransferable without Tenex's prior consenti

Any TXI Tissue Removal System or component thereof returned for any reason must be
accompanied by a Return Goods Authorization (RGA) number, obtained by caling the Tenex
Technical Support Depadtinent at 949.580.1266. Any shipping charges incurred shall be paid by
the purchaser/user of the equipment

This warranty does not apply to abnormal use or to defects. malfunctions, or falures that
result from abuse, neglect, improper installation, or maintenance, alteration, modification,
accident, or misuse of the TX1 Tissue Removal System or its components. Failure to maintain
the TXI Tissue Removal System and its components in accordance with manufacturer
recommendations shall void the warranty.

THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABIUTY
OR FITNESS FOR A PARTICULAR PURPOSE. TENEX SHALL NOT BE RESPONSIBLE
FOR ANY LOST PROFITS OR OTHER DIRECT. INCIDENTAL, CONSEQUENTIAL, OR
EXEMPLARY DAMAGES SUFFERED BY ANY PARTY, EVEN IF IT HAS BEEN ADVISED OF
THE POSSIBIUTY OF SUCH DAMAGES.

In no event sali Tenexs liability for any claim, whether in contract or tort, exceed the amount
paid to Tenex for the TX1 Tissue Removal System. The warranty set forth herein may not be
extended, enlarged. or otherwise modified by any Tenex agent or employee. and Tenex does
not assume any liablly or make any warraty excepi as stated herein.

For warranty information outside the United States, please contact your incal distributor.

2
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Chapter 3 General Information
a. INTRODUCTION
This Operatoes Manual is your written guide to the TX1 Tissue Removal System. Please read
the enthe manual caretuy. DO NOT attempt to ne the systemn without having an adequate
understanding of all it functions, controls, and limitations.

No information wi surgical procedures will be given in this manual. Tenex claims no
responsibility or liaplity rsulting from any surgical techniques practceld.

If properly maintained and ued, thMe X Taisue Removal System should provide years of
dependable service. If, after reading this manual, you have any questions, please contact
Terix or your local distnbutoro

b. SYSTEM FEATURES
The TXI Tiaue Removal System utilizes a versatile, advanced microprocessor fo control of
at primary functions. It operates with timesaving simplicity and is extremely easy to use. The
system requires no external air source and operates on an input voltage range of 100 to 240
V AC. AM functions, modes, and options are independently set by pressig clearly marked
indicators on the LCD touchscreen. Tube-se loading is greatly simplified by the use of a tubing
cassette amd latch type mechanism. Modes me executed in real-tone by simply depreanng the
foot pedal.

The TX1 Tissue Removal System hars two modes of operation: MAIN and OPliONS.
Within the MAIN mode are parameterr setongs for the four user functionr: IRRIGATION,
ASPIRATION. CUTTING POWER. and COAGULATION. Additionally, within the MAIN mode
are three commands: PRIME, CUTTING TIME, and OPTIONS. Within the OPTIONS mode are
parameter settings for the three option fumctions: SOUND, BRIGHTNESS, and UPGRADE.
Additiomally, within the OPTIONS mode is one command: MAIN SCREEN. Each mode,
function, parameter, and command will be explained in detail in Chapter 5 of this manual.

c, FOOT PEDAL DESCRIPTION AND OPERATION
The 'x1 Tissue Remomal System is directly controlled by a foot pedal, which Is connected
by cable to the rear of the console. The foot pedal is composed of one pat that is activated
by the operator the main treadle. The foot pedal activates the fout user functions. The foot
pedal is splash-proof. However, any fluid that comes in contact with the foot pedal should
be wiped off at the end of the surgical procedure. Never attempt to move the foot pedal by
pulfing on the cable.

d. SYSTEM OVERVIEW
FIgures 1, 2, 3,4, and $ refer to all controls, indicators and connectors on the TX1 Tisue
Removal System. The eassociated Table 1 descrtos these in detail.
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* System Overview (Table 1)

NUMBER NAME DESCRFTION
I RE.~ PNELLA upq IWO ra. sNemW inr k, aip -p caNfr ..
2 ONJOF SWITCH IbO amdOkOFF

3 RP46 CECR Con kr Eh I *s wgeww )
4 E01APOUIP TIALGROWIND Aitm hm mpki wa b he led ta n. around

m .h OR

a FUSE HOLDER Hdt syenm ftm
a USS PORT 1 .2 use 6nnlckn0 Ulmd ftr Viam tw
7 FOOT PEDAL CUU'ECTI1 owmnas fur .yastls pd laldd

a AC POWER#~PUT Po Wea pr .a w ad o pr lan t
in "jpd

9 CASSETTE LOCK L ieg adila forth, te smi

10 VAACU SENSOR Sae for msw.q va
II CASSETTE RELEASE eesesTTON R go lbe .sc0 oehm prmd

12 CUTOfONh-UTR Pmnas; p foa bte swss %Mic h
13 OhO COuNN4ECTOR FAds pasID s. oloqsae Oa - y
14 AR CONNECTOR PAid.. psa lldot WfoF bd ksM;
15 IRRIGATION VALVE CstS isr "v lid
la VENT VALVE CmlaimhP am.n Iue min

17 PERISTALTIC PLUR HEAD amdeds sp a.,lta
IS TOUCHSRN ONWSR.AY FPloiden h.ID kaimhe-

49 SPEAKR PnRid.e lsidbb faa
2J IRRIGATION WNE CONNECTOR Proid. cam km adnahi.Esbt.d rh bti sM

21 TUBING CASSETTE Cam"s bib set b Sue ep~us ox

22 5MlGATlON CONNECTIR Mami, d r, usm s kown i II e bi IIoMo -pM
os hm4am

23 OOLLECTUN SAGCOSNIECTDR Pmaicl. flcinma fo fld bq

24 ol-ETinfi BAG CLIP Fmcddei nuea dahlg ad/tmb hal
25 ASPIRATIEN CONNECTR Amds cotm Bss aisprasm lbe apkn Pot

20 FOOT PEDAL Us' Ifa h m d mun~des

4
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FOM I -S3e V.*
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FOgu 3 - Cau View
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e. Technical Specifications

Manufacturer TENEX

Model TXI

Classification {IEC 60601) CLASS I

PARAMETER SPECIFICATION

Electrical

INPUT VOLTAGE IO0 Wt 240 V AC 501b) HZ
POWER CONSUMPTION S0*D01

LINE FUSES 5AT[Slowb:c'l

MAX. OUTPUT VOLTAGE (CUTTING) 250 votI·

MA. OUTPUT VOLTAGE (COAGULATIONI 15 vols @ 75 ir IoaFed *utr)

MAX. OUTPUT VOLTAGE (FOOT PEtAL) 5 volts

Irrigation

FLUID DEUVERY PrMnw. tef: reIttni wowmsw
OPERATING PRESSURE 8

-iw i nomfl

VALVE TYPE solro.-ac;ald pinchl lahe

CONTROL Footedpl

Cutting

HANDPIECE TYPE F.w ury. usirat .ttrium

OPERATING FREOUENCY 2S-30

RATEDACCESSORY VOLTAGE 300 0ts

STROKE LENGTH 020 microns max

ULTRASONIC TIP S',nadAsmr,,r Thr'd 4-40 UNC)
Lengt: 1.04 to 1.07 i
Tp angle: r I 45

'

SILICONE SLEEVE M.," gde ,a& !one. ¢crpat, 1 th e I d.td bp

CONTROL Foo p.da

SYSTEM PRIMING A utomatd Pnem cyc~l

Aspiration
ASPIRATION PUMP P.rinltialo. plutan

AVAILABLE MAk VACUUM LEVEL Us. selctale: Lo.$eo igh (I 0(30O?00 nTH)

AVAILABLE FLOW RATE Un. sedtle : Lo.Mt&diurMWgHi (10t0 Cn)

CONTROL Sye' mfo pedai

Coagulation

TYPE spola; geaent o

OPERATING FREOUENCY 315 IN.

MAXIMUM POWER 3.4 wMt a 75 olm load (Fried eAflt

HANOPIECE TYPE eipoar fwv.ps or pwo fl
CONTROL FooM peda
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Dimensions

HEIGHT 6.5 k'heslC.5 csondimtsn (approxknne)
WIDTH 14.5 tchnf8 c¢,lbmete (appmxirntely)

OEPTH 13.5 &whst34.3 cenbets (appxmalIy)
WEIGHT 21? l

LCD TOUCH PANEL OISPLAY 12.1 ich~es~ agoai 2B0(H) · 21t(V)
millk.rs E0 x eCO pIxels. ooix

t. ENVIRONMENTAL REQUIREMENTS

The TXI Tissue Removal System should be used in a clean environment that is suitable
for surgery. The requirements far altitude, temperature, and relative humidity are shown in
Table 2 below.

TABLE 2

ENVIRONMENTAL OPERATING STORAGE
LIMITATIONS
A.twxe 8000 ft No blin

Temperatwe l-20'A~C CSFt 0F Ztto O'C "4~F to 140'F)

Relatve Hwricty D% ton 0% noncondensirg 0% to 9M% norcondensing

g, SYMBOL DESCRIPTIONS
The table on the following page provides the symbols that are found on the TX1 Tissue
Removal System and their definitions. These symbols are used to provide quick information or
instruction in a limited space.

It is important to become familiar with these symbols and their definitions before setting up and
operating the TX1 Tissue Removal System.
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TABLE 3

Symbols found on the TX1 Tiue Removal System

No. Symbol D efinition

2 Wnte lecb~cal ~rand anmc eq,4,nwnt

3 Sen.l Nnber

4 D-gu vfg

5 Cat, csA acoo9anrg documes

..13

8 Equipoammtl~t

e ON (wr c o f a he ofr~)

8 ~~~~~~OFF (power diswor~cton trorn Uhe mans)

0

[] Ntwo' Cormco~.

11 Do~e. of protocton agaist awn to hawd6oas pn and agarnst sedd

f1P20 gn Oteo. as O dew s. of pra ec':ic Utam rg5of W~tif

fl[2 Typo SF Eou~vmoot
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0 Chapter 4 Installation
a. INTRODUCTION

This section contains instructions recommended for the installation of the TX1 Tissue Removal
System. Pror to following these bntructions, Iti recommended that a suitable location be
chosen with adequate space, lighting, applicable cleanliness requremerts, and utilities.

b. CONTENTS
The following table lists the contents of the TX1 Tissue Removal System Basic Purchase
Pacmge. Your system may contain additional accessories and consumables. Use of
accessories provided by a source other than Tenex may affect your warTanty. Please contact
your local distributor for additional information.

QTY ITEM
I Console

I FoOipedal

I tUasonic hmriece

I Tip for .*rwtc hatiece

2 lmsble siiw sleew

I Admntrtin sel

I ResdAMe Ieq cs.ber

I RausAtletueset

10 Ciemn bag

I Power cD.4 120 V
I Exa fhe set
I -~Operatr Manua
I proe ti -

I Trawl cse

c, UNPACKING
Your TX1 Tissue Removal System was thoroughly inspected and tested prio to shipment
Carefully inpack and visually inspect all items fr any apparent damage that may have
occurred during shipment. If any physical damage is found or if the system is not within
specification when received, immediately notify the shipping company and Tenex Custorner
Service. All claims for danage should be filed promptly. NOTE: AD packin materbal should be
saved Jrb reuse in cam the system is returned for service.

The contents of the case should always be checked against the packing slp to ensure all irtems
have been shipped& If the system is Incomplete, notify Tenex Customer Service immediately.

d. CONNECTIONS
After carefully unpacking the TX1 Timsue Removal System and verifyng the contents, connect
the main components of the system as follows:

Foot Pedal Connect the foot pedal connector to the rear panel receptacle labeled FOOT
PEDAL Algn the notch on the connector and the back panel, insert the connector, and screw it
in by hand until snug.

Electrical Power Verify that the power switch is in the OFF position. Connect the power cord
to the rear panel AC POWER input module. (A 110 V, grounded power cord is supplied from the
manufacturer. Your distributor should provide the proper power cord for your area.)

Tube Set Ensure that the tube that will mate with the peristaltic pump head is properly aligned
in the groove. insert the cassette into the side panel of the console by pressing the cassette
straight down into the unit until the latching mechanism clicks.

to
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Chapter 5 System Set-up
a. INTRODUCTION
This section contais Instructions necessary for the setup of the TXI Tissue Removal System
prior to u. It assumes that the mnstallaton described in the prevmus chapter has already
been completed, end that you have all necessary accessories for surgery, including those not
included in the Basic Pdichase Package.

bU SET-UP
1- Power on the console by pressing the power switch to the ON position.

2. Close the pinch valve on the administration set, and insert the drip chamber spike into the
"irgation botlie- Hang the bottle from an appropriate hanger.

3. Connect the administration set (male luer) to the cassette administration bjbe (fernale luer)_

4. Connect the srmgatiza tube (male luer) to the aspiration tribe (femras luer).

S. Mount the collection bag on the collection bag holder located at the bottom center of the
tubing cassette. Connect the cassette drain tube to the collection beg.

6. Deprens the PRIME command key on the touch screen to prime the irrigation tubing. After
approximately I minute, the priming will end, a message will display, and w, audible tone
will be heard.

7. tnstai the tip onto the hsndpiece using the supplied wrench; turn clockwise to tighten.
Connect the handpiece cannector to the side panel receptacle labeled CUT. Align the
red dot on the connector with the red dot on the panel. insed the connector, and screw
clockwise by hand until fight. Place te slcoe sleeve ovea the tip, and inslel i fully by
turning it clodkwise by hand. Line up the irrigation ports perpendicular to the furthermost
part of the phaco tip bevel. If a straight tip is used, position the inigation ports at right
angles to the headplece brigation tube.

8. Disconnect the 'igation bite and aspiration tube from each otiler. Cornedt the Irigation
bibe (male luer) to the "igation port on the handpiece and the aspration tube (female Iuel)
to the aspiration port on the handpiece.

9. Connect the handpiece connector to the side panel receptacle labeled CUT. Align the red
dot on the cornecor with the red dot on the panel, insert the connector, and scrw it in by
hand untl snug.

ID. On the Main screen select IRRIGATION: On, ASPIRATION: MediUm, CUTTING POWER:
Medium, COAGULATION: Off.

It
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Chapter 6 Operation
a. INTRODUCTION
This dicaper contains Ibfonmaln tat Idiflles tIhe modes, Func ptrmanetor ettings. and
commalds necessialy to operatB Iom 'rxl Tsue Removal System. The following irlfumnation
Should be read mod tomughty understood in datd beorrb operating the sykenm.

The mai mode diaplays four panels, which provide access to toi piaramear hrigs for the
available system functons. Each fjncfion is activited by sknply premslig a ldot key in the pinel
labeled with the name of that functlon. This wisn be indlcad by the function being higiligihed.
When the TX1 is 3d poweved -. on, Om indialikion nen wl momeninly displhy the Tenex
logo, followed by h main o-de mean.

The faur user functions -e Inigaica, Aaltiudim, Cuttng, and Coegulmlam. The pmenelor
imtings f0 each flnclon am owly ayalable sequentamlly from left Io Ilgt at power u. The
syldme Is not ready tO use un.wl pammiet. settings iae made for ao four functions.

The main mode alco containl the lePd , Culting Thu, and Oprmmus conmmnds. The Prine
conmen soft key wl Mila the pfIfl cycl when pressed, which lt Oe lube sM wih Iquid,
tests On valves, amd bib to peral pump. The Cuomig Inis coamimid soft key reaets the
cutting tmer when piXted. The Optios cominnd sIot key wl access the Options mode whuin
pressed, piovkding accme Io lhe Sound, Briluhness, and Snftwire Upgradle Fuctions
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C. IRRIGATION FUNCTION
The Irtgation, panel p'odes access to the prsmeter safengs for the Wilgaton function.
Controlled by depresat the foot pedel. Imngato a intended to dee fluid to the surgt
srte. When llgakon is meeacted On. the iw ti psic va.ve wl open when Ie foot peod
is deprvessed slowing fluid to flow. When the foot pedal Is releasd, Vie pnch valve wi Close
and the fluid wil stop flowing, If In'gation Is selected to Off, the foot Pe"l w have n ~ e or
irrigation flow.

Imgtation may be used Idependeniy, or together wiM Asp'antsi or Cutting. Inflabon wil
sutmsonafly be selected On whein Cuting Is enabled. When Coarilation is selected On,
luigdton Is autorhafite&y overwidden

13

4olJ
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d. ASPIRATION FUNCTION

The Aspiration p provides access to the parameter settings for the Aspration funclon.
Controlled by depressing the toot pedal, Aspiration is Intended to remove emublsifed tsue and
fid from the surgical site When Aspir is selected to Low, Medium, or High, the pe rIetac
pump will satt when the toot pedal is depressed. and continue until the vacuum Irit is reached.
When vacuum drops below the lim the pump wig resart.

When LOW is selected, the vacuum limit is 100 mmllg. When MEDIUM is selected, the vacuum
limit is 300 mmHg. When HIGH is selected, the vacuum limit is 500 mmHg.

Aspiration may be used independentty, or together wuth irigation or Cutting. When used together
with Inigation. luid wtll flow at 10 cohnth when Aspratlon is selectedo to Low, 20 ccmnf when
selected at Medium, and 30 chn/in when selected at High. When Coagulation is selected On,
Aspiration is automatically overrdden.

I1
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e. CUTTING FUNCTION
The Cutting panel provides access to tie paramee evttnigs for the Cutting fwuncoon. Conboiled
by depressing tMe foot pedal, Cutting sends an ubaasoni¢ power sign!l to the handplece, which
converts It into mechancal vbraloun, thereby ewulhfyfig sof tissuea the surgical ste. When
Cutlg Power is selected Io Low. Medkim, r Hi-. Imgflon wll automaticaily be selected On.
Depressig MIe foct pedal wig open the lttgation pinch valve to allow fluid to lw, amd turn on tie
cutting hmdpiece a the power lev selected. When the foot pedal i released, the handpiece
wE trn off mid tVe fldid w stp fINA".

When LOW i selected, Oe cutling power is at 40% of tMe maimnum avalabe culling power.
When MEDIUM Is selected, lie cutting power I. at 65% of the maximum avtable cutting power.
When HIGH Is selected, the cutg power i at 90% of tIe maximum ealleble cutting power.

Cubing can never be used independendy. only together with lilation, or wilh Inigstion and
Aspiratio. When Coagulatio la selected On, Ott is atmviaticaly ovelrdden.
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r. COAGULATION FUNCTION
The Coagtiatiol ponel provides access to Mte parameter setigs for Ithe Coagulation function.
Conrlolled by depmsing the foot pedal, Coagulation sends an isosated 315 kiz pomer signal
to the attached bipolar cautery accessory to cauterize arall blood vessels. When Coagulation
is selectd, at other lunctions em automaticaly set to Off. Deprssing tbe tot pedal will turn on
1he cautary accessory and activale an audibl tone. When the foot pedal Is released, the cauby
accenory wel turn off and the audle lone wil stop.

Caute is fied at 50% of the mexknnm available power

Cautery can only be used independendy. All other functions are automaticaly overridden.
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g MAIN MODE COMMANDS

1. PRIME

The Phnme conmand will Imtbta the priming cycle when the command soft key s mprxesed, which
this to Mm set wwt #iquid, terls the valves, and tests me perdfiat pump. The priing cycle wll
be indicated by the ssoeen going dark, the Pmtne soft key tuming red, and gm message Prknting
. .Pfee W~ displayed on th creen. The asrpaon fiai wig run for appmrnametey 60
seconcds. The primer cycle may be stopped at my lite by depressing the PIne soft key.

A aucceassul pring cycle wi be indiaed by the message PmnVkg succestd! and an audible
tone, folowed by the Inuation pael being higNl~ighte4.dicaing that dthe sysleny a ready b
parameter setringa.

A failing priming cycle will be indicated by the message Fluid path blocked! Prime aga/n! or
Vacuum test failed? Prime again! and an audible tone, Refer to the troubleshooting section
for instructions

2. CUTTING TIME

The Cutmng Time command indicates he total time In omnute and seconds thathe cW h9
function is acutte. Whenee the foot pedal is depesseald in Cutting, the clock wil run. Pressing
the Cuttg Thme soft key at any t wim l reset the clock to zer.

3. OPTIONS

The Opibons conmad wi accese the Optons Mode and splay the three Option functions
when he Options comemarnd soft key is preased.

17
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h OPTIONS MODE FUNCTIONS
1. SOUND
The Sound fiwcton alow. the iolrme for audibe indicators to be adjusted by depressing the
High solt key to raise the volume or depressing the LOW sIo key to lower the volume. The
volume lt adjus Incrementally sith each press of a soft key, or If a soft key is pressed and
held. The volume can also be ad.ed by dragging your finger long the volume indicator bar or
preng anthere on the bar

2. BRIGHTNESS
The Brghtness function aows tIe blghbete ofthe screen to be adluseld by depressing the
High saoft key to reuse the brghtness or depresasng his Low soft key to lower Ithe bghtess. The
brighltnes will adjust incrementaly with each press of a soft key, or if a sot key is pressed and
held. The brightnes. can also be adustaid by eagging your finger Wtong the brightness indcator
bar or pressing anywhere on he bar.

3. UPGRADE
The upgrade function i used to upgrade the TX I system soltarer, should software upgrades
be made avable. Tlhe new twieawre wil be Mored on a USS lash drive providled by the
manufacturer. Contact your local distlrutor o rthe availabfify of soflware upgrades.

The Instructions to upgrade the TX1 sys softare are as fOMows:

I- With tie pourer off. intall te USa lasth drive into eiher of tOe USB potns the back of the
TX1 console.

2. Power on the console.

3. When the Main Mode screen displays, press the OPTIONS command fsor key. The Options
Mode screen will display.

4. Note the cuwrem version of the software tuat is diplhyed in the lowe~ right comrer of the screen.

5 Press the START soft key in the UPGRADE pond..

6. tIfthe system recognies a void sowae Mle. Thes message Walng Files. Do not power off
Me system wnti the upgrade Is compale'swl display-

7T When Ome upgrade is complete, the message Resatf the Nachine witl display. Remove the
U SB flash drive and powrer off the console.

8. Turn the power back on, press the OPTIONS soft key, and veuity that the new version of
software is displayed In the lowrer Tight corner.
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OChapter 7 Cleaning and Sterilization
a. INTRODUCTION
lThis section contains ifo'mnation on cleaning the console, foot pedal. handpiece, and remumble
tube set Also covered is th sterilization of the handpiece and rmusble tube set.

NOTE: Sterility assurance is the responshbility of the user.

b. CONSOLE
When cleaning any extomnal surface on the console, use only iopmpyI alcohol (70%) or a mild
soap and water solution. Use of any other type of cleaing solutions or solvents can damage
the surface or toe console and void your warranty.

Before cleaning the console, be sure the AC input power has been disconnected. Use a soft
cloth Moistened with clearing solution and gently wipe the surface of Ute console. Use only a
very smal amount clearing solution wound the electrical and pneumatic connectors and hont
panel display Thoroughly wipe the unit with a lint4iee cloth and do not leave any clearing
solution residue or water spots an the surface. Never spray cleaning sotution directly onto the
front panel screen.

c. FOOT PEDAL
Follow the procedure above when cleaning gm foot pedal. Even though the foot pedal in
waterproof, always wipe away any fluids that come into contact with the foot pedal during the
course of surgery. Also, genly clean the conmecting cable at the end of each day, using only
approved solutions. Be sure to examine the foot pedal cord fnr nicks or teras.

d. HANDPIECE
After every surgical procedume, the hendpiece should be cleaned, inspected, and sterilized
as follows:

1. Disconnect all tubing and remove the silicone sleeve.

2. Connect syringe or the QuickRinse Automated Instrunent Rinsing System manufactured by
American Optisurgica], Inc., to aspiration ffiting of the handpiece.

3. Flush with distilled water, tlen feted air. Repeat as necessary to remove all visible debris.
4. Check the cable for nicks and tenm.

S- Inspect the connector to ensuse that electrical pins ame not bent Check tm strain relief for
nicks and tears.

6. Wrap the hanrpIece in two layers of cotton muslin.

7. Sterilize per your instittion's validated prmcedures and cycle parameters.

Recommended Guidance for Validation

Type of Sterilizer Temperature Minimum Exposure Tim -
2r'F (132'c) 20mlnu~s

27IWF (132' C) 20 nmirs

1915
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The following points must be observed for sterilization/cleaning of the handpiece:

V Sterilize the handpiece with steam only.

.' Thoroughly clean the handpiece before steam sterilizing.

./ If contaminates adhere to the instrument, scrubbing may be necessary.

/ After sterilization, allow the handpiece to cool to room temperature before use.

/ Use only warm 30 ° C to 40' C (85' F to 105' F) disfiled or deionized water to flush the handpiece.

/ Filtered, compressed medical grade air (or nitrogen) or the QuickRinse Automated Instrument
Rinse System manufactured by American Optisurgical, Inc., may be used to blow out the
hanriplece. If so, the preassure should not exceed 30 psi.

/Use caution when handing as the ultrasonic tip is sharp.

e. REUSABLE TUBE SET

After every surgical procedure, the reusable tube set should be cleaned, inspected, and
sterilized as follows:

1. Disconnect the collection bag, administration set, and handpiece from the tube set.

2. Connect syringe or the QuickRinse Automated Instrument Rinsing System manufactured by
American Optisurgical, Inc. to the administration tube.

3. Connect the irrigation tube and aspiration tube together.

4. Thoroughly flush with distilled or deionized water, then low pressure (30 psi max) filtered air.
Repeat as necessary to remove all visible debris.

5. Check the tubing for nicks and tears. Inspect the cassette for any wear or damage. Pay
particular attention to the pressure sensor

6. Loosely coil the tubing and lay flat on top of the cassette. Wrap in two layers of cotton muslin.

7. Sterilize per your institution's validated procedures and cycle parameters. Alfow to cool to
room temperature before use.

Recommended Guidance for Validation

Type of Sterilizer Temperature Minimum Exposure Time
Gravit9 270' Ftla3rC) 30 mm~es

Prevwmrn, 270'F (132' C) 2Orntnte

The following points must be observed for sterdization/cleaning of the reusable tube set:

/ Sterilize the tube set with steam only.

/ Thoroughly rinse the tube set before steam sterilizing.
/ After sterilization, allow the tube set to cool to room temperature before use.

/ Use only warm 30' C to 40' C (85' F to 105' F) distilled or delonized water to flush the tube set.

/ Filtered, compressed medical grade air (or nitrogen) or the QuickRinse Automated Instrument
Rinse System manufactured by American Optisurgical, Inc., may be used to blow out the
tube set. If so, the pressure should not exceed 30 psi.

20
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Chapter 8 Service and Technical Support
a. INTRODUCTION
The foflowing section contains insthuctions for fuse replacement should it be necessary, and
contact information for technical support issues.

b. FUSE REPLACEMENT
The AC power input module contains two fuses that protect the console foum exceslive loads
and line fluctuations. The module is located at the rear of console, with the power cord plug
and power uiteh.

Should an over voltage condition occur, these fuses must be replaced wit. fuses of the same
value. Only replace with S x 20 250 V T SA frues. These fuses are available s a sat of 2,
Pail No. 430-2215-002.

To replace the fuses, perform Ohe following steps:

1- Remove the AC power cord from the unit

2. Use a amnal screwdriver to pull out on the notch on the Fuse over tab above the switch and
put the cover down. The fuse holders can then be removed.

3. Push the kmue holders the opposite way of the arnow on the top of the holders and pull them up.
4, Renmove the old fuses and replace with Pail No. 430-2215-002 (fuse type S x 20 250 V T 5.OA).
5. Push the fuse holders back into piece toward the arrow on tie holders. Push the fuse holder

cover closed until it snaps dosed.

6. Connect the AC power cord.

C. MAINTENANCE AND UNIT REPAIRS
periodically, the TXI T'bsue Removal System may need to be returned f service or
maintenance. Prior to the retuming the unit, a Rettan Goods Authonzation (RGA) must
be obtained. This will help the Technical Support Department to expedite the repairs.

Ship the unit, transportation and shipping prepaid to the following address:

Tenes Health, tIc.
25501 Arctic Ocean

Lake Forest, CA 92630
USA

d. CONTACTING TECHNICAL SUPPORT
For technical support call:

Tel. 949.580.1266 Outside USA or contact your local Tenex Distributor
Toll Free 800.576.1266 In USA only

Fax 949.50120
Email repairntoptisurgical.com
Welalte www.optisurglcat.com

21
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*Chapter 9 Troubleshooting Guide

problem p Suggested Action
AC POWER

Witui ntban mo, CheO AC powe crd is pqery owrectet

'C tines kinAC pass input n.,I ~lace tbbwn.
IRRIGATION SYSTEM

No tatio l · C k Irrinon pnmte setling is .dd ON.
'Oepss fed pedal nd rsn for wnrgton pich va ope ratio (cr=t)
'Cedccap n AdmnistraEnbi g is .op.
'h,eck Aainialon blting in p.py imlled.
0w'&ht A~nin/stoban b*au is not kIked or damaged.
Doepress to pedwa d k br a, -r pmp opertao.

'Dewr-n foad pedal and ched tgt kiris coi'g ou otf cnsole (renve kftV
ditconnecs o AMntitrastri se4

ASPIRATION SYSTEM
No or paor aspwkaa (von m) 'Cud Aspiraton parnamer sling is seledl ON.

· Parametn sefMg t k. Inr s htoigh asran seftg.
'Cied hibe set is poperdy msl~aled.
'Ch tIh 3e set is not kinked - daagecl.
'Cheiu for bolod in tp. hadpiece. ort, set

Ld d mlnot veo Deprss foot pedal and fisln for vat p-n vale operboo (dlic).
·Qhc clap an AcMinrmsta-on lubig is openS
'Ched Adernisfrhoneg is npropeuly mastiled-
Cihed Az.reinslais tiug is nsM kited or d-amged.

CUTTING
.~apiece wl not km. - work Ch ,el dieg Up an handpiece is prapel- fuened.

'and hdpiece oomeaw is propely merted it console reoepilcle.

'·Chec for damage hndptipe.

Poor aat: pawrs' " Prar ,eltarting i to le. rrese W tfl1er cAti p- setti.g.
'Fau/ty h.dpiece. Use arcoer hadpiece.

COAG.UATIO

No coag p0ewr Cecd Coapgal't panetar sefttng is selected OR
·Check n accessory omehebx i propry d.Mted it conso, receptcl.
'Faulty aumr, acsosry. Use mnoffw accessory
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6 Chapter 10 Factory Default Settings
a. USER FUNCTION PARAMETER SETTINGS

The TXI Tissue Removul System comea wi fixed values ft seled User func lon parameter
setfbigs. These values cannot be changed.

Mode Setting

LOW MEDIUM HIGH

CUTTING POWER (%ra avalbl) 40 85 5
ASPUnACEN FLOW (I;nm) I0 20 30

VACUUM (rnm~g) IC 350 500

COAGULATION (t narath) 50

b. MESSAGES

PRIMING MESSAGES DESCRIPTION
. Pleas e .ime was Pt. DAM Pnusset des* wihen pa.;.; cycei. mnp.

V.a Tert FWted~ P sail Cas' buM suffint wJm during pw*mg cycle: dhci On ute set ot, ope
o0re1Kones -r lets.

Fluid Pab BLd' Ptuw Apat Vacuum me h4 ding p.,. .- k dwk tug sesu. Cted mat ank sd
c__ _ _ p s5 reaed and Sd ri flowing; check Wbe set s int piched a blocked,

PmW*v S."c.ss! PFr.me .1 a ow i aste

RUN TIME MESSAGES
Stie lmc nghe Sags! Sysa s ready Isx mPt of broks~ vaoflse~i

Se.cAwo Se.fh! Sysm is rMady fo tPt of Aspfran pasmw* wMiV.

Selt Cx.iog Po Sefltg System I ready fo roeSAco C"flig w sew t rsg.

Sell.t Coogijadin Swint SSY1sn a mady fir iutd so Coqatf pwnn era o s

Chet Handlieold Handplc not plue In a, han.ce talkre.

ert CacO ot ,a ft i way dom: should ilo place wh e n oayd ,u:y

UPGRADE MESSAGES

ChewdNG for update.s System doih lo a walid UpG-dde Sef a 0 U8E drive ins.eted kt USB
pod I r 2 i The bedk dt the d.

No upats baa No wp fie fund on he dpito

Reading ith fWWlP r,,,,madlmg upadr feimi UlS fla drt_

USi die ratg ent o Probiem ith USB last dive.

Chane4 s on is newt ITe n of he u;,Vde lbe -n lia sh Wi. I kk, thtathe .,n in he
___________ sy~d* upw. ino etuwe

VMMr Fihut. hnqe is bag whi to fti sys Do in pinr lthe syste wi
2

Vie
upgade is complete.

VeraIlg Fds... Vam tM hte swmwe Mnade is acisL
Fie vtsaeca bled Upgrade not sc:slu. PF.. off console aVd Vy aga]

Riistalt tie inte! Ugeud. is ca . Pacer P off. coo, mrnnoe bi. USM. Lash d4iy, 1Pem
tn he cisole. and look on he options pap Ir the curn vesvoc at should
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Figure S. Power output level versus impedance at maximum output power
Caut try Powmae Outpot vs, krnpedance

Figure 6. Power output levels versus impedance at full power and 50% power
Casey fPowam, Oulpo Vs hfpedance

Zl
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0Appendix I
EMC Requirements for TXI Tissue Removal System

The TXi Timssu Removal System meet. all applicable requirements of IEC 60601-1-2 for
eleclromagnetic compatiboility. The TXII needs special precautions regarding EMC and
needs to be installed and put into service according to the EMC infoonatioc provided in
this Appendix.

Portable and mobile RF comwnunicafious equipment can affect the operation of the Xl Tissus
Removal System.

The followin~g is a list of thea TX1 Tissue Removal System cables and oWher accessories tudatm
used as past of Mhe TXI Tissue Ronoval System that comply wtth sections 36.201 mnd 36102
of die EMC Standard IEC60SOI-1-2 (E):

* Handpiece
* power cord
* Foot pedul

Uise of cabins or accessories other than those specified, with the exception of cable
and accessories sold by the manufactureir of the TXI Tissue Removal System as
repolacemnent parts for internal complonenfts may result in increased EMISSIONS or
decreased IMMUNITY of the TXII Tissue Removal Systemn

Table 4. Guidance and mnanufociurers declaration, electromognelic emissions, for the
TXI Tissue Removal System.

o ths..ue ol ahe MI Ti. PwaWa Syntm lu aaa Otia t iused i a a~ln -smimw

Enksie Tes Coqtnce Elecfoussanti emowiorwnt: goidflnce

RIF snaman
0

I Th. TXI mea. Remova Systiem use RE nsg t
C*SPR It far t~itni fisttt Thmela.. e RE erualed

-r ray, to aid so likally lo cau, ne mty isbern in

RE anslaon ClssA The TUl T.w Ranovai System is ..u1able tieI
C4SPR It all estblhednut. iscuiualig dwst edta~mhs~

1-1anasi Cuaun Sss A and thsoe, chiirecti edd to Os. publi boloce-oa
IECOIODD-3-2 p..~~~W p - .1w.ci that nipples b"mga used tow

Vo11ae taaaawiu C-W
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Table 6, Guidance and manufacturer's declaration, electromagnetic immunity. for the
TXI Tissue Removal System.

The TX t Tisue R nal $System i intenued for use in th eleccrnapegt envronment specw below, The
custoer or te user of t.e TXI Thsue Removal System should assure tha it is used in such an erviorvneot

imnunity t.st IEC OCDCI test level Compliance level Electromagnetic
ew.,rcrnS - guidance

Flecutosuic : kV cAntact ± kV ftait Roco sho.jd be wood
dhisdhre (ESD) cowcrete. orteranu*c tke.

:S kV air : t kV lfflo arcov-dwi
tECBtO0oo4-2. sylbetc materias. the

relatw' hunlrty should be
at least 30%

Electrical fast t2 Wfor powe suppy i2 kV for power supp:4 Mim~s pcee quaty
ansnmntburnt uses En" shout be dw of a typical

cowrmyawr or hospital
TEC IT0-4.4 i1 kV for input'ovutt i'nes :i kV for inputouJtput fines errv=olmqtt

Surge 2 kV I. to g.oun 2 kV Le to round Mans poxwer qu,,ly
I kVLie tolnee I kV Ltne tole sh be tat of a typkic

IEC 81000-45 wcvnertt) or hospital

Voltage dips. shon <5% UT <5% UT Mis peo dua*ty
interrutions, and votage (<95% dip in UT) {<95% dip in UT) should be rut of a Wic.l
vadatns on power supply brO.oyde for 0.5 cycle frrnwtc'i or hospital
inputfines entonnt. If the user of

40% UT 40% LIT the lXI Tissue Reumoval
IEC 0 i0C0-- II ((dOdp in UT) (80% d I, UT) 'ysoten requires continued

for 5 cyces for 5 cycles eperat durng po.er
mars lntrtepfons, it s

70% UT 70% UT mronneoded that the
(3Od cp in UT) (30% 4:p in UT) TXI Tissue Removal
for 25 cycles for 25 cydes Syte be powered from

an urnerrnupe poorer
<5% UT <5% LIT .s;=y o' a batter'y.
- ('5% dip , VUT) i c5% dip a UT)
for 5 sac for 5 sac

Power hrewnoy (51MS8 3Ajrnns)A 3 Almas kn Poweer frequency magneto
Hz) magetc (Md Selds shuld be at levels

cdarcernstc of a typical
IEC a 1000-4-8 locaton in a typl

ca e~t or hospdal

NOTE: UT . the AC. man-is vologe pror t appieata of the ttst ev

26
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Table 6. Guidance and manufacturer's declaration, electromtagnetic immunity, ror tile
TX1 Tissue Removal System.

The TX I Thsue Rerroa System I is tlerded for use is the ekl ctoen3g n etc erlvton~remt f4peie telow. Tihe
ojstuneror lhe user of the TXt TissueR Foefxal Systen should assure that it is used in 16ud an eeveirc s',et.

hmrunity tet FEC SOI1 test Iewl Complin.e level Electaonagnetc envronraent guidance

Puttble and ncoie RF Cwrrniricaoorm
eqipe',n~shc.M~ be used no closer to any
aln of ale TXI Ti$sue teeovai System,
includisg c~abes, man tie recomennded
sep cn dthstn ,c d ¢rom e
equat.on ap t to t frue hey of
the rarrnitie,

Retoirtwided Sepwrtaun cstance
Conduae PRF 3 VimS, 3

d= 12JP
IEC 610DO-4 150 kz to 80 Srt

Rdaeed RF 3V(nrnsn 3 V(rrnnsm
l 12 P !D MZ m J SODn lz

SEC ClO a-4-3 89 ni~te 2.5 ttz
6ci2

4 P 9ODmFzto2.5g1*

where P is the inairrmrm o power
rating of the ars. in wa. ~Y acco-tng
to te btrss:t. er manfacdh or and d is tie
recormwiended separaion distance in
meters (in).

Field strete s ro te tiea RF tresanere,
as flterrnLrw by an tlecft:agnec see
survey.' should be less tun ie cofpli;ace
le,,e in eahl, fequeficy rang. .

Interfuen may c. in me cirniy of
equpnsentm ed W s W., th1e gsynbd'

NOTE 1: A ED mzad EDO nH the hghe frequeny range awSes.

NOTE 2: These· guideines may not apply in a.1) srtattons. Eiecdn'sagntc~ ~ peplgadton is alee by ab~sorption and
reflecton trns uam obje, ad people,

aField sengss fro bed ramnuners. sudh as base aus for rdo (oeiar twess). t e. .ad Le,,
imbue ados. am a tu radi. M art FM radio badcas. and TV broadcs camtol be padite, thoreolb/ysw
aca , To ,Ilss. the elecca nvinrue'nt du, to et RF tlrnsmitters. ant nencomage 4 stvey
should be isdberud. If t measured field s$rth ~i the Iocao, in Much the TXOI iTse Re System is
used e:eeds the appl RF Con;iance lent above, Use TXM T.$ae Removal Systerm sho d be otnsened
to verny rnonal cwarao If abnrmal pefonnac is obserwd. addnl measures nay be necest y. sucs as
,e,r.mnt g oN reto. ftt TX I Tssue Removal System.

b Ov the tequency range 150 kHz EomD,Hz, faile tus shu)d be lass tha 3 V(rr.'m,
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Table 7. Recommended separation distances between portable and mobile RF
communications and the TXI Tissue Removal System.

The TXI Tsse Remova System i, inended for use in n meX n.tW eni o i in whic rada RF
distabances axe conoled. The stomer o the user of the TX$ Tsue Rnioval System can help prevent
ele<xamae6c mnthrferenes by maintaining a mmim distance between polabie and mobile RF com mu
eqspmentl ttr;smters) and Ot TX1 Tasse Remova System as recommended below aooworng to the maximum
ouower of t cmmunicatons eqtipmen.

Rat"e maxrnum output Separatoin asojite ac~orrig to freqency of transmitter
PO of w anmter m

W 150 k.z to 80 mnJz S0 mHz to gm mHz SODn tz to 2 5 g.z
d= 1.2 4P d= 12 4P d= L2'qP

D0I 012 012 0_12

a1 0.38D 038 0.38

I 1.2 12 1.2

to 3$ 3.8 3.8

I00 12 12 12

For transnttters rated at a m .u auput pmoer not listed abote. the .eoamnended sepation distance (d)
in meers Jt) can be esvmated using She equation applicatbe ta the freqtency of the mransmutse, ewere P is the
maximum ow.p power rating of Ste bwansmnler in watts fW) a=oarding to the Tansmrtier manufacturer.

NOTE 1: A 80 mHz to SWO mi. the separuano distance for te higher frequency rang. applies.

NOTE 2: The. gidelines may nou apply in a. ttjatlns. Elebanagnetic propagatan is affected by atnp on and
reflection from f ures. objects. and peope.
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Notes
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TEN EXt

Tenex Health. Inc.
1866 20th Avenue N.E. RoChester, MN 55906
Phone 949-5e0.1266 · Fox 949.580.1270

Toll Free Customer Service
800.576.1266

Email
repairmtenexheohh.com

Internet
W",tenexheahh.com
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EVALUATION REPORT

IEC 60601-2-2, Medical electrical equipment
Part 2: Particular requirements for the safety of high frequency surgical equipment

Report Reference No ...................... 

Date of issue ..................................... 2010-05-25

Total number of pages . 35

CB Testing Laboratory ................... Intertek Testing Services NA Inc.

Address ............................................ 25791 Commercentre Drive lake Forest CA 92630

Applicant's name ............................ Tenex Health.

Address ............................................ 1866 2 0' Avenue N.E., Rochester, MN 55906

Test specification:

Standard ........................................... IEC 60601-2-2:2006 (Fourth Ed) for use in conjunction with
IEC 60601-1 (1988), Amts 1 (1991) and 2 (1995)

Test procedure ................................. CB Scheme

Non-standard test method .............. N/A

Test Report Form No ...................... IEC60601_2_2D

Test Report Form(s) Originator ........ Underwriters Laboratories Inc.

Master TRF ...................................... Dated 2007-07

Copyright © 2007 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
This publication may be reproduced In whole or in part for non-commercial purposes as long as the IECEE Is acknowledged as
copyright orner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-iECEE members, the IECEE/IEC logo and the reference to the CB
Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB In accordance with IECEE 02.

Test item description ..................... Tissue removal system

T rade M ark ................................. ...... : Ter0 TENEX

Manufacturer .................................... American OptiSurgical Inc.

Model/Type reference ....................... TX1

Ratings ............................................. 100-240 Vac, 50-60 Hz, 80 W
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Testing procedure and testing location:

Z CB/CCA Testing Laboratory:

Testing location/ address ...................... 25791 Commercentre Drive lake Forest CA 92630

[ Associated CB Laboratory:

Testing location/ address ........... :N/A

Tested by (name + signature) ..... Ms. Anami Joshi

Approved by (+ signature) ........... 

E Testing procedure: TMP

Tested by (name + signature) .....

Approved by (+ signature) ............

Testing location/ address ...................... :

[] Testing procedure: WMT

Tested by (name + signature) ....

Witnessed by (+ signature) ..........

Approved by (+ signature) ...........

Testing location/ address .......................

[ Testing procedure: SMT

Tested by (name + signature) .....

Approved by (+ signature) ............

Supervised by (+ signature) ........

Testing location/ address ................

D Testing procedure: RMT

Tested by (name + signature) .....

Approved by (+ signature) ............

Supervised by (+ signature) ........

Testing location/ address .....................

TRF No. 1EC60601_2_2D
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Summary of testing:

Tests performed (name of test and test clause): Testing location:

Leakage Current (19) 25791 Commercentre Drive lake Forest CA 92630

Normal Temperature (Clause 14)

Accuracy of Operating Data (Clause 50.1)

Protection Against Hazardous Voltage(Clause 51.101)

Active Accessory Insulation(Clause 59.103.6)

Output indicator(Clause 59.102)

Spillage test(Clause 44.6aa)

Mains frequency dielectric strength test of active
accessory insulation(Clause 59.103.7)

Neuromuscular stimulation(Clause 59:105)

Maximum output voltage(Clause 50.1.103)

HF leakage current(Clause 19.3.101)

Short circuit of electrodes(Clause 52.101)

Summary of compliance with National Differences: N/A

TRF No. IEC60601 2_2D
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Copy of marking plate

,.--n O C 250Y SA 7

Mfl tL fl: Sys W- fb~

Tele HWal

Ron~la 504 55PW B~ tOf

rSNj 'rIA [5920 - nnis ?n

Applied Part Terminal Markings

AIR

Manufactured by:
American Optisurgical Inc.
25501 Arctic Ocean
Lake Forest, CA 92630
U.S.A.
Tel. 949.580.1266
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Test item particulars ................................................

Type of electrode(s) ...................................................... Bipolar

Type of APPLIED PART ................................................. BF,

Endoscopically used accessories ................................ None

Possible test case verdicts:

- test case does not apply to the test object .................. N/A

- test object does meet the requirement ....................... P (P)

- test object does not meet the requirement ................. F (Fail)

Testing ...........................................................................

Date of receipt of test item ............................................ 2010-04-12

Date (s) of performance of tests .................................. 2010-04-13 to 2010-04-27

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

This Test Report Form is intended for the investigation of high frequency surgical equipment In
accordance with IEC 60601-2-2. It can only be used together with the appropriate edition of IEC
60601-1.

General product information: The TX1 is Tissue Removal System by Tenex Health which is an
ultrasonic aspirator that emulsifies and removes soft tissue. The system Is rated for 100 - 240 V, 50-
60 Hz, 80 W. The whole system is directly controlled by a foot pedal, which is connected by cable to
the rear of the console. The foot pedal Is composed of one part that is activated by the operator: the
main treadle. The TXI Tissue Removal System has two modes of operation: MAIN and OPTIONS.
Within the MAIN mode are parameter settings for the four user functions: IRRIGATION,
ASPIRATION, CUTTING POWER, and COAGULATION. Additionally, within the MAIN mode are three
commands: PRIME, CUTTING TIME, and OPTIONS.

Ultrasound hand piece was not considered as an electrode but as an applied part.
Coagulation hand piece is not provided as part of unit. It is tested as reference.
TXI basic package consists of:
Console, Foot pedal, Reusable ultrasonic hand piece, Disposable tip for ultrasonic hand piece (with
wrench), Disposable tube set, Disposable collection bag, Power cord, 120 V, Operator's manual, and
Protective vinyl cover.

Engineering Considerations:
Technical Considerations:
The product was not investigated to following standards or clauses:

. Clause 36, Electromagnetic Compatibility (IEC601-1-2)

TRF No. IEC606012_2D
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Clause IRequirement + Test lEG60601-2-2 FResult - Remark Verdict

6 IDENTIFICATION, MARKING AND DOCUMENTS P

6.1 Marking on the outside of EQUIPMENT or EQUIPMENT parts P

I) Symbols for marking DEFIBRILLATION-PROOF Applied Parts are not N/A
APPLIED PARTS attached to front panel, but not classified as Defibrillation
required on APPLIED PART Proof

Connections for NEUTRAL ELECTRODE leads marked There is no neutral electrode. N/A
with symbols of Figs. 101 and 102

p) Output N/A

6.3 Marking of controls and instruments

aa) Output control provided with a scale and /or Three levels of control are P
associated indicator showing relative units of high provided: low, medium, high.
frequency output

Indication not marked in watts unless the indicated Indication is not in watts N/A
power is delivered with an accuracy of ± 20% over
the total load resistance range specified in 6.8.3

The numeral "O" not used unless no H.F. power in "0" is not used in any position. N/A
excess of 10 mW is delivered from an ACTIVE or
BIPOLAR ELECTRODE in this position

6.7 a) Colors of indicator lights

Green for power supply switched on No such indicator lights N/A
present but buttons on screen
are highlighted

Red for FAULT CONDITION See above N/A

Yellow for activated CUTTING mode GUI for Cutting mode is P
highlighted in yellow color.

Blue for activated COAGULATION mode GUI for Coagulation is P
highlighted in blue

Blue and yellow lights not used simultaneously for No blend modes N/A
"blend' modes

b) Colors of un-illuminated push-buttons similar to See above N/A
color coding of the push-button of FINGERSWITCH or
footswitch-pedal activated at the same time

6.8.2 Instructions for use

aa) Information on selection and use of HF Suitable instructions provided P
SURGICAL ACCESSORIES in order to avoid in the operator's manual.
incompatibility and unsafe operation

Advice to OPERATOR to avoid HF output settings Highest setting provided does N/A
where MAXIMUM OUTPUT VOLTAGE according to 6.8.2 not exceed RATED ACCESSORY
ee) may exceed RATED ACCESSORY VOLTAGE VOLTAGE.

TRF No. IEC60601_2_2D
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IEC 60601-2-2

Clause Requirement + Test lResult - Remark Verdict

Advice concerning selection of a MONITORING NE No Neutral electrode present. N/A
with respect to compatibility with OPERATOR'S
available CONTACT QUALITY MONITOR

bb) Notes provided on application of HF SURGICAL Suitable instructions provided. P
EQUIPMENT

OPERATOR'S attention is drawn to certain See below. P
precautions necessary to reduce risk of accidental
burns, and following appropriate advice provided:

1) Entire area of NEUTRAL ELECTRODE should be Neutral Electrode not N/A
reliably attached to PATIENT'S body and as close to provided.
operating field as possible

2) PATIENT not to come into contact with earthed See manual page 1. P
metal parts or parts with appreciable capacitance to
earth (e.g., operating table supports, etc:), and use
of antistatic sheeting recommended for this purpose

3) Avoid skin-to-skin contact by insertion of dry There is only bipolar output. N/A
gauze

4) Monitoring electrodes recommend to be placed See manual page 1. P
as far as possible from surgical electrodes when HF
SURGICAL EQUIPMENT and physiological monitoring
EQUIPMENT used simultaneously on the same
PATIENT

Needle monitoring electrodes not recommended Suitable instructions provided. P

Use of monitoring systems incorporating high Suitable instructions provided. P
frequency current-limiting devices recommended

5) Cables to surgical electrodes positioned to Suitable instructions provided P
prevent contact with PATIENT or other leads under section of 'Warnings

and precautions"

Temporarily unused ACTIVE ELECTRODES should be Suitable instruction provided P
stored in a location isolated from PATIENT on page no. 1

6) Use of BIPOLAR techniques may be desirable in Bipolar electrode is used for P
order to avoid unwanted coagulation for procedures coagulation purpose.
where HF current could flow through relatively small
cross-section area of body

7) Output power selected should be as low as Suitable instructions provided P
possible for intended purpose under section for General

Safety.

Information indicating certain devices or No such accessories intended N/A
accessories may present a SAFETY HAZARD at low to be used with this
power settings (e.g., with argon beam equipment.
COAGULATION, risk of gas embolism rises when
there is insufficient HF power to produce a rapid
impermeable scar on the target tissue)

TRF No. IEC60601_2_2D
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l EC 60601-2-2

Clause Requirement + Test lResult - Remark Verdict

8) Application of NEUTRAL ELECTRODE and its NO NEUTRAL ELECTRODE N/A
connections to be checked before selecting a present.
higher output power

9) Use of flammable anesthetics or oxidizing gases Suitable instructions provided P
such as nitrous oxide and oxygen shall be avoided under " Warnings and
for thorax or head region, unless they are sucked Precaution"
away

- Recommendation on the use of non-flammable Suitable instructions provided P
agents for cleaning and disinfections under' Warnings and

Precaution"

- Flammable agents for cleaning, disinfecting, or as Suitable instructions provided P
solvents shall be allowed to evaporate before under Section of 'Sterilization
application of HF surgery and Cleaning Precautions"

- The danger of ignition of endogenous gases Suitable instructions provided P
under' Warnings and
Precaution"

10) For PATIENTS with cardiac pacemakers or other See above. P
active implants, a possible hazard exists due to
interference with the action of pacemaker or
pacemaker may be damaged, and when in doubt,
approved qualified advice should be obtained

11) A warning to the effect that the output from Only bipolar electrode present. N/A
either ACTIVE ELECTRODE may change during use for
HF SURGICAL EQUIPMENT with operating mode
described in 46.103 b)

This requirement not applied to HF SURGICAL This equipment has bipolar N/A
EQUIPMENT incorporating BIPOLAR output only, and electrode. There is no neutral
HF SURGICAL EQUIPMENT intended for use without a electrode.
NEUTRAL ELECTRODE

cc) A warning indicating interference of HF SURGICAL Suitable instructions provided. P
EQUIPMENT may adversely influence operation of
other electronic EQUIPMENT

dd) Advise for regular inspection of ACCESSORIES Suitable instruction provided P
including electrode cables and ENDOSCOPICALLY under "MAINTENANCE AND
used ACCESSORIES for damage to insulation UNIT REPAIRS"

ee) RATED ACCESSORY VOLTAGE for ASSOCIATED Rated accessory voltage for p
EQUIPMENT and ACTIVE ACCESSORIES including coagulation hand piece is
separately supplied parts thereof provided under technical

specification on page 7 of
manual.

ff) MAXIMUM OUTPUT VOLTAGE for each HF SURGICAL P
MODE Of HF SURGICAL EQUIPMENT, and instruction on
the RATED ACCESSORY VOLTAGE as follows:

TRF No. IEC60601 2 2D
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Clause Requirement + Test 60601-2-2 Result- Remark Verdict

i) Instructions indicate ASSOCIATED EQUIPMENT and Instructions provided under P
ACTIVE ACCESSORIES with a RATED ACCESSORY Chapter 1 Warnings and
VOLTAGE S MAXIMUM OUTPUT VOLTAGE should be Precautions on page 1.
selected when MAXIMUM OUTPUT VOLTAGE (Umax) !5
1600 V

ii) Variable y calculated using the formula for cases Uma, -400 [Volts] N/A
where MAXIMUM OUTPUT VOLTAGE (Umax) is greater Y = 600 [Volts] =
than 1600 V ............................................................ O t u vo t g: s e st athan 1600 V.~~~~~~~~Output voltage is less than

1600 V.
Instructions indicating ASSOCIATED EQUIPMENT and See above. N/A
ACTIVE accessories should be selected with RATED
ACCESSORY VOLTAGE a MAXIMUM OUTPUT VOLTAGE
when the smaller of variable y or the number 6 is <
CREST FACTOR for that HF SURGICAL MODE

iii) A warning provided when MAXIMUM OUTPUT See above. N/A
VOLTAGE (Umax) is > 1 600 V, and the CREST FACTOR
is < the variable y calculated above, indicating that
any ASSOCIATED EQUIPMENT and ACTIVE
ACCESSORIES used with such mode or setting must
be rated to withstand the combination of actual
voltage and CREST FACTOR

Information on MAXIMUM OUTPUT VOLTAGE that varies See above. N/A
with output setting presented in a diagram as a
function of output setting

gg) A warning provided indicating failure of HF Suitable instructions provided P
SURGICAL EQUIPMENT could result in an unintended
increase of output power.

hh) A warning that, unless a compatible MONITORING No Neutral Electrode N/A
NE is used with a CONTACT QUALITY MONITOR, loss of provided.
safe contact between the NE and the patient will not
result in an auditory alarm.

Requirement not applied to HF SURGICAL EQUIPMENT This equipment has Bipolar N/A
incorporating BIPOLAR output only, and SURGICAL electrode.
EQUIPMENT for use without a NEUTRAL ELECTRODE

ii) The following markings provided on end use No Neutral Electrode N/A
packaging for NEUTRAL ELECTRODES: provided.

- Expiration date when marked for SINGLE use See above. N/A

- Precautions necessary to prevent burns at NE site See above. N/A
(e.g. limitation of output setting and/or activation
duration)

- Maximum PATIENT weight in kg when intended for See above. N/A
use only on small PATIENTS

jj) For MONITORING NES, a statement of compatibility See above. N/A
with specific CONTACT QUALITY MONITOR(s).
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l EC 60601-2-2

Clause Requirement + Test I Result - Remark Verdict

kk) Instructions, warnings, and cautions provided No Neutral Electrode N/A
for proper use of NEUTRAL ELECTRODES HF SURGICAL provided.
EQUIPMENT or HF SURGICAL ACCESSORIES for use
where the applied patient current is expected to
exceed 500 mA for over 2 min at applied duty
cycles greater than 50 %

6.8.3 Technical description See Attachment #

aa) Power output data - MONOPOLAR output (all HF No mono polar electrode N/A
SURGICAL MODES available, any variable "blend" present.
control being set to maximum position)

1) Diagrams showing power output at full and half No mono-polar electrode N/A
output control settings. minimally over the range of provided.
load resistance of 100 0 to 2000 0, extended to
RATED LOAD

2) Diagrams showing power output versus output See above N/A
control setting at a specified load resistance in the
range defined in 1) above

bb) Power output data - BIPOLAR output (all HF P
SURGICAL MODES as defined in item aa)

1) Diagrams showing power output at full and half Power output diagram for P
output control settings minimally over the range of bipolar electrode which is
load resistance of 10 0 to 1000 0, extended to cautery hand piece is provided
RATED LOAD on page 24 figure 7.

2) Diagrams showing power output versus output No output control present N/A
control setting at a specified load resistance in the
range defined above

cc) Voltage output data - MONOPOLAR and BIPOLAR output (for all HF SURGICAL MODES P
available)

Maximum voltage data required by 6.8.2 ee) Required data is provided in P
manual in figure 7.

dd) Designation of the APPLIED PART(S) according to Suitable instructions provided. P
19.3.101

Statement provided indicating HF SURGICAL Instructions provided in P
EQUIPMENT is for use without a NEUTRAL ELECTRODE manual.

Reference to "half output control settings" ignored Fixed output settings. P
for HF SURGICAL EQUIPMENT or ASSOCIATED
EQUIPMENT with a single, fixed output setting

7 POWER INPUT P

7.1 HF SURGICAL EQUIPMENT delivers the RATED OUTPUT No multiple outputs activated N/A
POWER on all outputs activated simultaneously simultaneously.

HF SURGICAL EQUIPMENT operated as specified in Noted. P
clause 50.1

TRF No. IEC60601_2_2D
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IEC 60601-2-2

Clause Requirement + Test Result - Remark Verdict

14 REQUIREMENTS RELATED TO CLASSIFICATION

14.6 j APPLIED PARTS of HF SURGICAL EQUIPMENT are TYPE Coagulation applied part is BF P
BF or CF type.

17 SEPARATION N/A

17h Defibrillator protection Not this type of device. N/A

DEFIBRILLATION-PROOF APPLIED PARTS comply with 2 See above. N/A
kV impulse voltage test (common-mode) per
Clause 17 h) and Fig. 50 of IEC 60601-1

18 PROTECTIVE EARTHING, FUNCTIONAL EARTHING AND POTENTIAL N/A
EQUALIZATION

PROTECTIVE EARTH CONDUCTOR does not carry Earth conductor does not N/A
functional current except as in aa) below carry any functional current.

aa) In HF SURGICAL EQUIPMENT with RATED OUTPUT See above. N/A
POWERs 50 W and intended for use without
NEUTRAL ELECTRODE, the PROTECTIVE EARTH
CONDUCTOR in the mains cord used as return path
for the functional HF current

19 CONTINUOUS LEAKAGE CURRENT AND PATIENT AUXILIARY CURRENTS

19.1 b) Low frequency LEAKAGE CURRENTS not affected Noted. P
when HF output was inoperative

g) HF SURGICAL EQUIPMENT switched on but with Noted. P
PATIENT CIRCUITS not activated

19.2 a) Simulation of a defect in output switching circuit (See Table 19 of IEC60601-1, P
(i.e., single fault condition) resulting in increase of Ed. 2 + Al & A2 Test Report)
PATIENT LEAKAGE CURRENT (See 56.11) ..................

19.3 a) & Table Iv: PATIENT AUXILIARY CURRENTS No CONTACT QUALITY N/A
associated with CONTACT QUALITY MONITORS did not MONITORS present.
exceed the allowable values for TYPE BF

b) The 10 mA limit for LEAKAGE CURRENT not applied Noted. P
to HF LEAKAGE CURRENTS tested from ACTIVE and
NEUTRAL ELECTRODES with PATIENT CIRCUITS
activated

19.3.101 Thermal Effects of HF LEAKAGE CURRENTS

HF LEAKAGE CURRENTS tested from ACTIVE and Noted. P
NEUTRAL ELECTRODES of TYPE BF and CF APPLIED
PARTS with PATIENT CIRCUITS activated complied with
the following:

19.3.101a) HF LEAKAGE CURRENTS

TRF No. IEC60601_2_2D
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lEG 60601-2-2

Clause Requirement + Test 1- IResult - Remark Verdict

1) NEUTRAL ELECTRODE referenced to earth N/A

The PATIENT CIRCUIT isolated from earth with No NEUTRAL ELECTRODE N/A
NEUTRAL ELECTRODE referenced to earth at HIGH present.
FREQUENCIES according to Fig 103 by components
(e.g., a capacitor) satisfying requirements of a TYPE
BF APPLIED PART

HF LEAKAGE CURRENT flowing from NEUTRAL See appended table 19.3.101 N/A
ELECTRODE through a non-inductive 200 C resistor
to earth did not exceed 150 mA during Test 1 and 2
of this Sub-clause (mA, Test 1; mA Test 2) ........... :

2) NEUTRAL ELECTRODE isolated from earth at HIGH FREQUENCY N/A

HF LEAKAGE CURRENT from each electrode through a No neutral electrode present. N/A
200 Q non-inductive resistor to earth did not exceed
150 mA ................................................................... :

Above requirements not applied to HF SURGICAL Not this type of equipment. N/A
EQUIPMENT with RATED OUTPUT POWER not Device is rated for 80 W
exceeding 50 W and intended for use without without neutral electrode,
NEUTRAL ELECTRODE

3) BIPOLAR application P

PATIENT CIRCUIT designed for BIPOLAR application Noted. P
isolated from earth and other APPLIED PARTS at both
high and low frequencies

HF LEAKAGE CURRENT flowing from either pole of 3.4 W P
BIPOLAR output to earth and to NEUTRAL ELECTRODE
via a 200 0 non-inductive resistor in each line did
not exceed the value which produces a power in a
200 0 non-inductive resistor equal to 1 % of the
max BIPOLAR RATED OUTPUT POWER, with all output
controls set to max .................................................

19.3.101b) HF LEAKAGE CURRENTS measured directly at the HF SURGICAL EQUIPMENT terminals P

Alternatively, item a), parts 1) and 2), met the See appended table 19.3.101
requirement with a limit of 100 mA, and part 3 with
unchanged limits corresponding to 1 % of the
BIPOLAR RATED OUTPUT POWER into 200 0, and did
not exceed 100 mA when HF LEAKAGE CURRENT
measured at HF SURGICAL EQUIPMENT terminals .....

19.3.1 iC) Cross-coupling between different HF PATIENT CIRCUITS N/A

1) Non-activated MONOPOLAR PATIENT CIRCUIT did ISingle HF patient circuit. N/A
not produce > thant50 mA HF current into a 2000
load to earth and to the NEUTRAL ELECTRODE.
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2) Non-activated BIPOLAR PATIENT CIRCUIT did not N/A
produce > than 50 mA into a 200 Q load connected
across the two terminals or - with short circuited
terminals - into a 200 0 load to earth and into a 200
0 load to NEUTRAL ELECTRODE (both currents added
per Fig 107)

The requirements met while all other PATIENT All the functions were P
CIRCUITS were activated at their highest output operated at highest setting.
settings and at all available operation modes

20 DIELECTRIC STRENGTH

HF SURGICAL ACCESSORIES met the requirements of (See Table 20 of IEC60601-1, P
59.103 and 59.104 .................................................. : Ed. 2 + Al & A2 Test Report)

ENDOSCOPICALLY USED ACCESSORIES met the tests N/A
and requirements of IEC 60601-2-18 .............

20.2 Tests not conducted on separation B-e of HF P
SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT

Tests on all other insulation, optionally, conducted N/A
at standard atmospheric pressure > than 960 hPa
to fix the insulating properties of atmosphere

20.3 Reference voltage (U) determined by measuring the 4000 V
peak HF voltage, and calculating the rms value of p
mains frequency sinusoidal waveform with same
peak voltage, and using calculated value as
reference voltage (U) in Table V, except minimum
reference voltage U was. 250 V (V) .......................

20.4 aa) An insulating barrier placed to prevent air N/A
clearance breakdown during testing of B-a

Tests conducted on components insulating
separation B-a, such as, transformers, relays, and
optocouplers when during the testing of separation N/A
B-a, a breakdown or flashover occurred at the
CREEPAGE DISTANCE specified in 57.10, or CREEPAGE
DISTANCES on printed circuit boards

36 ELECTROMAGNETIC COMPATIBILITY N/A

IEC 60601-1-2 applied N/A

36.201 EMISSIONS N/A

36.201.1 PROTECTION OF RADIO SERVICES Not part of this evaluation N/A
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HF SURGICAL EQUIPMENT complied with 36.201 while See above. N/A
unit on, output switch off, and all electrodes
connected to HF SURGICAL EQUIPMENT, and under
these conditions, HF SURGICAL EQUIPMENT complied
with CISPR 11 Group 1 limits

36.202 IMMUNITY N/A

36.202.1 j) Interruption of HF power output, switching-off the See above. N/A
HF SURGICAL EQUIPMENT, or reset into stand-by
mode considered acceptable DEGRADATION of
performance

- A change in the delivered output power as See above. N/A
allowed in 50.2 considered acceptable
DEGRADATION of performance

39 COMMON REQUIREMENTS FOR CATEGORY AP AND CATEGORY APG N/A
EQUIPMENT

39.3 Prevention of electrostatic charges N/A

39.3.101 Resistance between footswitch and conductive floor Not a AP or APG equipment N/A
is less than 10 MD (MO) ....................................

42 EXCESSIVE TEMPERATURES P

Compliance test for 42.1-42.3 P

3) HF SURGICAL EQUIPMENT operated for 1 h with See the appended table. P
DUTY CYCLE specified by manufacturer but with Manufacturer specified 30 sec
operating times of at least 10 s alternating with ON and 30 sec OFF was
resting time of not more than 30 s used.

44 OVERFLOW, SPILLAGE, LEAKAGE, HUMIDITY, INGRESS OF LIQUIDS, P
CLEANING, STERILIZATION AND DISINFECTION

44.3 Spillage P

EQUIPMENT when tested according to 44.3 did not The water did not wet the P
have wet electrical insulation or components that insulation.
adversely affect safety of equipment

The HF surgical equipment after spillage test P
withstood the dielectric strength test per Clause 20

Water having entered ENCLOSURE did not adversely P
affect safety of HF SURGICAL EQUIPMENT and
ASSOCIATED EQUIPMENT, and there was no trace of
water on insulation for which CREEPAGE DISTANCES
are specified in 57.10 of general Standard

44.6 Ingress of liquids
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aa) Electrical switching parts of footswitch for use in Foot switch was immersed in ID
operating rooms actuated 50 times while completely the saline solution and
immersed in 0,9 % saline to a depth of 150 mm for actuated 56 times.
a period of 30 min

bb) Electrical parts of FINGERSWITCHES protected .No finger switches provided N/A
against ingress of liquids that might cause
inadvertent energizing of the APPLIED PART

After saline solution test on the ACTIVE ELECTRODE See above N/A
handle, the FINGERSWITCH operated and released
10 times, and the a.c. impedance of switching
terminals exceeded 2 OOO (i within 0.5 s after each
release (fi) ......... ..I... .........-.......... ...... I.................

44.7 Cleaning, sterilization and disinfection P

ACTIVE ACCESSORIES and all detachable parts P
thereof, except ACTIVE CONNECTORS detachable
from cords without use of tools, complied with this
Standard after tested according to this sub-clause
of the general Standard, except when marked for
single use only
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46 Human Errors P

46.101 Where a double footswitch assembly is used, left No double foot switch present. N/A
pedal activates CUTTING and right pedal
COAGULATION when viewed by the OPERATOR

46.102 In an ACTIVE HANDLE incorporating separate FINGER No finger switch present. N/A
SWITCHES for selectively activating CUTTING and
COAGULATION HF SURGICAL MODES, that which
activates CUTTING is be nearer to the ACTIVE
ELECTRODE than is the other

46.103 Simultaneously energizing more than one ACTIVE Cautery hand piece and P
OUTPUT is not possible, except when: ultrasonic hand piece cannot

be activated simultaneously.

a) Each ACTIVE OUTPUT TERMINAL has independent Cautery hand piece and P
sets of controls for selection of HF SURGICAL MODE, ultrasonic hand piece has
HF output setting, and SWITCH SENSORS, or different sets of control.

- audible tone is different from the tone produced Simultaneous activation is not N/A
during single output activation during simultaneous possible.
activation

b) Two MONOPOLAR ACTIVE OUTPUT TERMINALS have No mono polar electrode N/A
independent SWITCH SENSORS and share a common provided.
FULGURATION output

No PATIENT CIRCUIT is energized in excess of what See above N/A
is defined in 19.3.101c, except when output switch
is activated by OPERATOR

46.104 a) ACTIVE OUTPUT TERMINALS on HF SURGICAL Active output terminals differ P
EQUIPMENT and ASSOCIATED EQUIPMENT differ in in configuration.
configuration such that MONOPOLAR ACTIVE
ACCESSORIES, NEUTRAL ELECTRODES and BIPOLAR
ACTIVE ACCESSORIES can't be improperly connected

b) ACTIVE CONNECTORS with more than one pin have Fixed pin spacing P
fixed pin spacing

"Flying leads" not used No leads provided. P

c) ACTIVE CONNECTORS with no more than a single Both connectors have more N/A
pin not investigated one pin

46.105 An indication is provided to show which HF SURGICAL No more than one HF surgical N/A
MODE is selected before an output is energized mode is activated.
when more than one HF SURGICAL MODE can be
energized by a single SWITCH SENSOR

46.106 Color of controls, output terminals, indicator lights, Touch buttons on screen for
pedals and push-buttons of FINGER SWITCHES are CUTTING are yellow and for p
yellow for CUTTING and blue for COAGULATION COAGULATION are blue.

Note that cutting is not an HF
function.
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50 ACCURACY OF OPERATING DATA

50.1 Marking of controls and instruments

50.1.101 Each MONOPOLAR HF SURGICAL EQUIPMENT provided No mono-polar electrode N/A
with output control to reduce power output to not provided.
more than 5% of RATED OUTPUT POWER or 10 W,
the smaller of the two, except as indicated in 6.8.2
bb) item 7

Output power does not increase with the decrease See above N/A
of output control setting for particular values of load
resistance

Output power as a function of output control setting See appended Table 50.1.101 N/A
measured at a min. of five values of load resistance
and at RATED LOAD ......................... ................

50.1.102 Bipolar HF SURGICAL EQUIPMENT provided with output P
control to reduce power output to not more than 5%
of RATED OUTPUT or 10 W, the smaller of the two,
except as indicated in 6.8.2 bb) item 7

Output power as a function of output control setting See appended Table 50.102 P
measured at a min. of five values of load resistance
and at RATED LOAD ..................................................

50.1.103 MAXIMUM OUTPUT VOLTAGE for each HF SURGICAL All the controls were operated p
MODE available in HF SURGICAL EQUIPMENT applied to at their maximum setting.
ACTIVE OUTPUT TERMINALS did not exceed the value
specified in 6.8.2 ee)

50.2 Accuracy of controls and instruments

For output powers in excess of 10% of the RATED P
OUTPUT POWER, the actual power as a function of
the load resistance and output control setting do not
deviate from diagrams specified in 6.8.3 aa) and
6.8.3 bb) by more than ± 20%

51 PROTECTION AGAINST HAZARDOUS OUTPUT

51.2 Total output power in any HF SURGICAL MODE P
including simultaneous activation of independent
outputs, when available, did not exceed 400 W
averaged over any period of 1 s when each of the
outputs was terminated at the RATED LOAD

51.5 Incorrect output

HF SURGICAL EQUIPMENT with RATED POWER greater Maximum rated out power is N/A
than 50 W and all BIPOLAR HF surgical generators 3.4 W
provided with alarms and/or interlock system to
indicate and/or prevent significant increase in output
power relative to output setting
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Maximum allowed output power under SINGLE FAULT See appended Table 51.5 N/A
CONDITION calculated separately for each PATIENT
CIRCUIT and operation mode (W) ............................

51.101 After power interruption to EQUIPMENT, output power See appended Table 51.101 P
for given setting of output control did not increase
by more than 20% ..................................................

After power interruption to equipment, mode of P
operation did not change, except to stand-by mode
and no output produced

51.102 In EQUIPMENT with simultaneous activation of more See appended Table 51.102 N/A
than one PATIENT CIRCUIT (see 46.103), the PATIENT No simultaneous activation of
CIRCUIT does not deliver output power exceeding
the range of deviation defined by 50.2 by more than more than one patient circuit is

20 % . p~~~~~~~~~~~~ossible.2 0 % ....................................................................... po s b e

Output of HF SURGICAL EQUIPMENT as defined in See above. N/A
46.103a activated at 20%

Output of HF SURGICAL EQUIPMENT as defined in See above. N/A
46.103b activated at 50% and at 100%

52 ABNORMAL OPERATION AND FAULT CONDITIONS P

52.101 Short-circuiting or open-circuiting of the output Short-circuiting or open- P
when energized at maximum output setting cause circuiting of the output did not
no damage to EQUIPMENT caused any damaged to the

device.

56 COMPONENTS AND GENERAL ASSEMBLY P

56.3 c) Requirement not applied to ACTIVE CONNECTORS P

NEUTRAL ELECTRODE connector cannot contact LIVE No neutral electrode provided. N/A
conductive parts of FIXED MAINS SOCKET-OUTLETS or
MAINS CONNECTORS

Conductive parts protected from making contact See above. N/A
with parts at mains voltage by insulating means
when plugged into a FIXED MAINS SOCKET-OUTLETS
or MAINS CONNECTORS

Creepage distance (mm) .........................................: See above. N/A

Dielectric strength at 1500 V See above. N/A

56.11 Cord-connected hand-held and foot-operated control devices

e) Not applied to anchorages of cords of ACTIVE P
ACCESSORIES

Controls intended to energize PATIENT CIRCUIT P
require continuous activation by the OPERATOR,
except as indicated in 56.101.2
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56.101 SWITCH SENSORS N/A

56.101.1 HF SURGICAL EQUIPMENT and ASSOCIATED None provided. N/A
EQUIPMENT provided with a SWITCH SENSOR requiring
continuous activation to energize the ACTIVE OUTPUT
TERMINALS, except as indicated in 56.101.2

SWITCH SENSOR supplied from a power source See above. N/A
isolated from the MAINS PART and earth, with a
voltage < 12 V when there is a CONDUCTIVE
CONNECTION to the APPLIED PART, and • 24 Va. c. or
34 V d.c. in other cases (V) ................................... I

Low-frequency PATIENT LEAKAGE CURRENT(s) did not See Appended Table 56.101.1 N/A
exceed the allowable limits under SINGLE FAULT
CONDITIONS due to SWITCH SENSOR (mA) ................

It was not possible to activate outputs of HF See above. N/A
SURGICAL EQUIPMENT when input terminals bridged
by a resistance >1000 0 when the SWITCH SENSOR
provided with input terminals intended for
connection to external electrical switch contacts

Each SWITCH SENSOR activates only its intended See above. N/A
single ACTIVE OUTPUT TERMINAL and controls one HF
SURGICAL MODE

56.101.2 Non continuous activation mode of SWITCH SENSOR N/A

a) Acceptable when output of HF SURGICAL See above. N/A
EQUIPMENT is automatically stopped in accordance
with the specific application of EQUIPMENT

b) Acceptable when a visible indicator is provided to See above. N/A
indicate the HF SURGICAL EQUIPMENT is set to such a
specific application mode, and

c) Acceptable when a manual deactivation of the See above. N/A
output is possible

56.101.3 A SWITCH SENSOR intended to activate HF output in See above. N/A
response to the impedance appearing between
BIPOLAR ACTIVE OUTPUT TERMINALS considered
acceptable only for BIPOLAR COAGULATION

Impedance-sensing SWITCH SENSOR provided as an See above. N/A
alternative or in addition to a contact-closure
sensing SWITCH SENSOR

a) Not possible for HF output to be energized solely See above. N/A
as a result of interruption and restoration of the
mains supply under any conditions,

b) Impedance-sensing activation enabled only in See above. N/A
response to a specific OPERATOR selection, and

c) The selection is visibly indicated See above. N/A
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Impedance sensing SWITCH SENSORS not used for See above. N/A
MONOPOLAR output activation

SWITCH SENSORS capable only of automatically See above. N/A
terminating HF output according to specific
application modes not subjected to the
requirements of this sub-clause

56.101.4 Footswitch actuated by a force Ž 10 N, applied over Force required to actuate an P
an area of 625 mm 2 on its operating surface footswitch is more than 10 N.

56.102 Anchorages of cords of ACTIVE ACCESSORIES Coagulation hand piece is an N/A
minimize risk to PATIENTS and OPERATORS resulting accessory and not provided as
from damage to conductors or insulation caused by a part of the equipment.
cable flexure or excessive tension

A weight equal to the cord and connector of the See above N/A
ACTIVE ACCESSORY was affixed to the cable according
to this sub-clause and Fig 111, and subjected to the
following cycles of operation:

Weight (Kg, g) ..................................... .... :See above. N/A

Cable anchorages of ACTIVE HANDLES, 10 000 cycles See above. N/A
at 30 cycles per minute

ACTIVE ACCESSORIES marked for single use only, 200 See above. N/A
cycles at 30 cycles per minute

Anchorages of cables of ACTIVE CONNECTORS, 5000 See above. N/A
cycles at 30 cycles per minute

ACTIVE ACCESSORIES marked for single use only, 100 See above. N/A
cycles at 30 cycles per minute

After the test, the cord did not loosen up and it See above. N/A
displayed no damage

No short circuit between individual conductors See above. N/A
occurred for multi-conductor cables

Weight increased to 1 kg and individual conductors See above. N/A
examined for continuity using a d.c., current s 1 A

56.103 Active accessories with detachable ACTIVE ELECTRODES

56.103.1 a) Dimensions and associated tolerances for the Not provided as part of unit. N/A
mating gart of ACTIVE ELECTRODES intended to be
attached to the ACTIVE ACCESSORY provided by the
manufacturer .......................................................

b) Compatible ACTIVE ELECTRODES for ACTIVE N/A
ACCESSORIES with detachable ACTIVE ELECTRODES
specified in ACCOMPANYING DOCUMENTS .................

56.103.2 ACTIVE ACCESSORIES intended to be used with Refer attached manual. P
detachable ACTIVE ELECTRODES specified in
ACCOMPANYING DOCUMENTS ....................................
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a) Detachable ACTIVE ELECTRODE securely fit into Not provided as part of unit. N/A
the specified ACTIVE ACCESSORY as verified by
inserting the detachable ACTIVE ELECTRODES into
specified ACTIVE ACCESSORY 10 times

ACTIVE ELECTRODE did not detach when subjected See above N/A
to a pull of ten times the weight of ACTIVE
ELECTRODE up to a maximum of 10 N for one
minute along the axis of insertion (N) ....................)

b) Combination of a specified ACTIVE ACCESSORY See above N/A
and detachable ACTIVE ELECTRODE inserted into it
conform to all other applicable requirements of this
Standard

57 MAINS PARTS, COMPONENTS AND LAYOUTS P

57.10 CREEPAGE DISTANCES and AIR CLEARANCES

a) Separation B-d and B-e not tested

At least 3 mm/kV or 4 mm CREEPAGE DISTANCE and Creepage distance between P
AIR CLEARANCE, the greater of the two, provided applied Parts is 4.1 mm and 3.2
between the APPLIED PARTS and the ENCLOSURE mm.
including SIGNAL INPUT and OUTPUT PARTS, and
between different PATIENT CIRCUITS ...........................

Reference voltage is the maximum peak voltage

Components with adequate ratings as See Attachment # N/A
demonstrated by component manufacturer
exempted from this requirement, or ........................

Components with adequate ratings as (See Table 20 of IEC60601-1, P
demonstrated by dielectric strength test of Clause Ed. 2 + Al & A2 Test Report)
20 exempted from this requirement .......................

59 CONSTRUCTION AND LAYOUT

59.101 NEUTRAL ELECTRODE monitoring circuit N/A

EQUIPMENT with RATED OUTPUT POWER in excess of No neutral electrode provided. N/A
50 W provided with an NE CONTINUITY MONITOR
and/or a CONTACT QUALITY MONITOR to de-energized
the output

An audible alarm goes off when failure of the See above N/A
NEUTRAL ELECTRODE or its connection occurs

Audible alarm not externally adjustable and meets See above N/A
the sound level requirements

Monitoring circuit supplied from a power source See above N/A
isolated from MAINS PART and earth

Monitoring circuit voltage does not exceed 12 V See above N/A
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Limitation of monitoring current for a CONTACT See above N/A
QUALITY MONITOR complies with 19.3

Additional red indicator light provided See above N/A

For NE CONTINUITY MONITOR, EQUIPMENT operated at See Appended Table 59.101
maximum output control setting in each operating
mode into the circuit shown in Fig 112 ..................

The alarm sounded at each opening of the switch See above N/A
when the switch was closed and opened five times
with the HF output disabled

For CONTACT QUALITY MONITOR the mains were See above N/A
switched on, and controls set for MONOPOLAR
operation without activating the system

A compatible MONITORING NE, selected according to See above N/A
6.8.2 gg), connected to NE connections of the
CONTACT QUALITY MONITOR

No alarm sounded and HF output was present after See above N/A
following the procedure in this Sub-clause

Alarm occurred when the equipment activated and See above N/A
the contact area between NE and human subject or a
suitable surrogate surface was gradually reduced

The remaining contact area (alarm area), A8, See above N/A
recorded for subsequent thermal rise testing per
59.104.5), and no HF output produced when
activation attempted (Aa) .......................................

Test repeated along both axes using at least three See above N/A
samples of each compatible MONITORING NE

59.102 Output indicator

Audible signal provided when any output circuit is P
energized or under SINGLE FAULT CONDITIONS

Sound output in the band of frequencies between Measured frequency was P
100 Hz and 3 000 Hz. 2300 Hz.

Sound level at least 65 dBA measured 1 m from Measured sound was 72 dBA. P
EQUIPMENT

Accessible sound level control provided, but it does P
not reduce sound level below 40 dBA

Two different frequencies are used for audible No alarms provided. N/A
alarms required by Clauses 59.101 and 59.102 or
the alarm in 59.101 is pulsed

59.103 ACTIVE ACCESSORY insulation P

ACTIVE ACCESSORIES and cords of ACTIVE Not provided as part of unit. P
ACCESSORIES sufficiently insulated to mitigate
unintended thermal burn risk to PATIENT and
OPERATOR under conditions of normal use
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Test samples, other than those marked for SINGLE P
USE, subjected to sterilization test of 44.7

Insulated parts of all ACTIVE ACCESSORIES other than P
ACTIVE HANDLES and ACTIVE CONNECTORS immersed
in 0.9 % saline for 12 h to 24 h while operative
conductors and insulation of the cords of ACTIVE
ACCESSORIES within 100 mm of the ends were
protected from contact with saline

The following electrical tests conducted in that order P
after excess saline removed from surfaces and
cavities by shaking and/or wiping with a dry cloth

- HF leakage (59.103.5) Refer table, P

- HF dielectric strength (59.103.6) P

- Mains frequency dielectric strength (59.103.7) P

59.103.5 HF leakage current Ioakage Ping through the external No mono-polar electrode N/A
surface of the insulation limited to less than the provided.
value determined by the procedure and formula in
this Sub-clause by insulation applied to cords for
ACTIVE ACCESSORIES intended for MONOPOLAR
application (mA) .....................................................

Corresponding limit for cords intended for BIPOLAR 15.2 uA P
application (m A ) .....................................................

59,103.6 HF dielectric strength P

HF voltage of 120 % of RATED ACCESSORY VOLTAGE (See Table 20 of IEC60601-1, P
applied to insulation of ACTIVE ACCESSORIES in Ed. 2 + Al & A2 Test Report)
accordance with the procedure in this Sub-clause
with no breakdow n (V) ...........................................

Test CREST FACTOR (cfest) for RATED ACCESSORY P
VOLTAGES • 1600 V was • 2 ..................................

Test CREST FACTOR (cfs,) for RATED ACCESSORY N/A
VOLTAGES > 1600 V and • 4 000 V determined by

U8w -400/ volts] ±10%
600 [Volts)

Where U8 . = RATED ACCESSORY VOLTAGE .............

Test CREST FACTOR (cftes) for RATED ACCESSORY N/A
VOLTAGES > 4 000 V was 6:±1:0 % .........................

ACTIVE ACCESSORIES for use with HF SURGICAL MODES (See Table 20 of IEC60601-1,
or output settings requiring specific approval Ed. 2 + Al & A2 Test Report)
subjected to dielectric voltage of 120 % of the peak
output voltage of these HF SURGICAL MODE or output
setting in accordance with the procedure in this Sub-
clause with no breakdown (V) ................................ :

Actual CREST FACTORS of the HF SURGICAL MODES Or
output settings used ........................................
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59.103.7 Mains frequency dielectric strength

A d.c. or mains frequency peak voltage of 1000 V > (See Table 20 of IEC60601-1, P
RATED ACCESSORY VOLTAGE, specified by Ed. 2 + Al & A2 Test Report)
manufacturer, applied to insulation of ACTIVE
ACCESSORY including portions of insulation tested at
HF per 59.103.6 in accordance with the procedure in
this Sub-clause with no breakdown (V) .................

59.104 NEUTRAL ELECTRODE N/A

59.104.1 NEUTRAL ELECTRODE provided for EQUIPMENT with No NEUTRAL ELECTRODE N/A
RATED OUTPUT POWER greater than 50 W, except present.
when PATIENT CIRCUIT is intended to be connected to
a BIPOLAR ELECTRODE

59.104.2 NEUTRAL ELECTRODE reliably connected to cable See above. N/A

Electrical continuity is 1 0 or less when a current of See above. N/A
at least 1 A but not more than 5 A from a d.c. or
mains frequency current source with a no-load
voltage • 6 V is used during continuity test

59.104.3 Conductive parts of the contacts of electrical See above. N/A
connector of NE cord for attachment to a detachable
NE does not come into contact with body of PATIENT
in the event of inadvertent disconnection as
determined by standard test finger in Fig 7 of Part 1

59.104.4 Adequate insulation provided on NE cords to prevent See above. N/A
a burn injury to PATIENT and OPERATOR as
determined by the following tests in that order:

- HF leakage test according to 59.103.5 with a test See above. N/A
voltage of 400 Vpak

HF LEAKAGE CURRENT Ceakage did not exceed the value See above. N/A
calculated using the formula (mA) ......................... :

- HF dielectric strength test according to 59.103.6 See above. N/A
with an HF test voltage of 500 Vak without
breakdown

- Mains frequency dielectric strength test according See above. N/A
to 59.103.7 with a test voltage of 2100 Vpea without
breakdown

59.104.5 The NE does not subject a PATIENT to a risk of See appended Table 59.104.5 N/A
thermal injury at the NE application site under
conditions of NORMAL USE and when applied in
accordance with instructions for use as determined
by measuring the maximum temperature rise of a 1
cm square area under or within 1 cm of NE contact
site on a PATIENT ....................................................
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59.104.6 Impedance of electrical contact between the surface See appended Table 59.104.6 N/A
of NE application site and NE cord connection is
sufficiently low to prevent a risk of PATIENT bum due
to ohmic heating during Page of HF surgical current

Contact impedance for conductive NE was < 50 0 See appended Table 59.104.6 N/A
over frequency range of 200 kHz to 5 MHz (0) ..... :

Contact capacitance for capacitive NE was Ž 4 nF See above. N/A
over frequency range of 200 kHz to 5 MHz (nF)....:

59.104.7 Peel strength of the adhesive on adhesively attached See above. N/A
NE, except MONITORING NES and NES marked for use
with patients weighing < 15 kg, is adequate to
ensure a safe degree of contact under expected
conditions of use

a) Pull tests conducted on at least 10 male and 10 See Appended Table 59.104.7 N/A
female human subjects by applying at least two
samples of the NE under test to convenient locations
according to instructions for use and allowing them
to set undisturbed for 5 to 10 min .......................... :

For NE intended for small patients, tests performed See Appended Table 59.104.7 N/A
on adult subjects, or surrogate test surfaces shown
to be equivalent to human subjects (subject) ........ :

Attached NE cord subjected to a 10 N force for 10 See above. N/A
minutes directed along each of two orthogonal axes
in a plane parallel to the skin surface at the NE cord
connection point

No more than 5 % of NE adhesive area separated See above. N/A
from skin surface in at least 90 % of tests

b) Conformability test conducted by applying NES See Appended Table 59.1 04.7 N/A
under test to at least 5 male and 5 female human
subjects on cylindrical sites having circumferences
from 1.0 to 1.25 times the length of major axis of NE,
with major axis of NE encircling the site ................. :

No more than 10 % of adhesive area of NE See above. N/A
separated from skin surface at 1 h after application

c) Fluid tolerance test conducted by applying NES to See Appended Table 59.104,7 N/A
at least 5 male and 5 female human subjects, and
the appropriate connector connected to the NE
intended for use with a reusable cable ..................

One liter of 0.9 % saline is poured for 5 s to 15 s See above. N/A
from a height of 300 mm directly over the NE

No more than 10 % of adhesive area of NE See above. N/A
separated from skin surface within 15 min after
saline poured

TRF No. IEC60601_2_2D
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59.104.8 NES marked for single use comply with 59.104.5 to See above. N/A
59.104.7 on the expiration date specified in 6.1 v)

Test samples produced by actual storage of NES See Attachment # N/A
according to instructions for use, or by accelerated
aging of NES through a cycle shown to be at least as
severe as recommended storage condition aging.:

Devices tested within 30 days of expiration date or See above. N/A
the date when accelerated aging completed .........

59.105 Neuromuscular Stimulation P

A capacitance incorporated into the PATIENT CIRCUIT P

For MONOPOLAR PATIENT CIRCUIT, the capacitance is No mono polar electrode N/A
less than 5000 pF ................................................. : present.

For BIPOLAR PATIENT CIRCUIT, the capacitance is less 23.45 nF P
than 50 nF ............................................................. :

Resistance between ACTIVE and NEUTRAL ELECTRODE No NEUTRAL ELECTRODE N/A
terminals or between the terminals of BIPOLAR output present.
circuits is less than 2 M O .......................................

TRF No. IEC60601_2_2D
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19.3.101 TABLE: High frequency leakage current- (Figs. 103- 107) p

Load between electrodes (0) ..................................................... : 75

Test per Max. Output Operating Measured Leakage Allowed
Leakage current between: Figure Setting Mode Voltage Current limits

No. (V) (mA)

Pole 1 - Earth 107 3.4 W Coagulation 0.293 1.465 13 mA

Pole 2 - Earth 107 3.4 W Coagulation 0.336 1.68 13 mA

Supplementary information:

Temperature: 23.3C ;Humidity: 43.4% ;Pressure: 995 mBar

50.1.101 TABLE: Accuracy of operating data - Measurement of RATED OUTPUTPOWER - N/A
MONOPOLAR output (Fig. 108)

Load Resistance, Output Setting Measured Power, Calculated Remarks
(0) (W) Deviation, (%)

100

200

500

1000

2000

RATED LOAD =

Supplementary information:
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50.1.102 TABLE: Accuracy of operating data - Measurement of RATED OUTPUT POWER - P
BIPOLAR output (Fig. 109)

Load Resistance, Output Setting Measured Power, Calculated Remarks
(0) A(W) Deviation, (%)
10 3.4W 3.800 W 11.76 Did not deviate more

than +20%

30 3.4W 3.654W 7.747 Did not deviate more
than +20%

50 3.4W 3.500 W 2.94 Did not deviate more
than _+20%

75 3.4W 3.190 W 6.17 Did not deviate more
than +20%

1000 3.4W 2.820 W 17.05 Did not deviate more
than +20%

RATED LOAD = 75

Supplementary information: Temperature: 23.79C Humidity: 44.6% ;Pressure: 994mBar

51.5 TABLE: Incorrect output - Measurement of maximum output power s under N/A
singie fault conditions

Setting (range in % of Simulated single Calculated maximum allowed output Remarks
RATED OUTPUT POWER) fault condition power in single fault conditions (but

not more than 400 W) per Table I

Supplementary information:

TRF No. 1EC60601_2_2D
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51.101 TABLE: Measurement of power, averaged over a period of I s, and observation P
of the operating mode

Power Setting Operating Measured Power Change in previously Remarks
(%) mode Power increase (%) selected HF SURGICAL

(W) MODE 1

3.4 Main Switch 0 0 3.4 Unit is off.
off

3.4 Main Switch 0 0 3.4 Unit does not power
On up.

3.4 Interruption 0 0 3.4 Unit turns off and
of power with screen shuts off.

switch ON

3.4 Re- 0 0 0 Unit does not turn on.
establishmen

t of power
with switch

On

Supplementary information:

Change to stand-by mode considered acceptable when no output was produced

Temperature: 23.7t Humidity: 44.6% ;Pressure: 994m Bar

51.102 TABLE: Output power of patient circuits - (Fig. 110) N/A

High Additional Increase of current
Output under test Power Setting Frequency circuit activated in output under test Remarks

(%) Current (A) at 100% (%)

Supplementary information: No multiple patient circuit present.

TRF No. IEC60601_2_2D
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56.101.1 TABLE: Low frequency PATIENT LEAKAGE CURRENT(S) under SINGLE FAULT N/A
CONDITIONS - (Figs. 103 - 107)

Load between electrodes (0) ............. .....................................

Leakage' Test per Max. Operating Measured Leakage Allowed
SINGLE FAULT - current Figure Output Mode Voltage Current limits
<CONDITION, between: No. Setting (V) (mA)

Supplementary information: No switch sensors present.

59.101 TABLE: Monitoring circuit-(Fig. 112) N/A

Operating modep OutPut control Number of switch Alarm sounds Sound level (dBA)
setting - operations (Yes/No)

Supplementary information: No neutral electrode monitoring circuit present.
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59.104.5 TABLE: Measurement of maximum temperature rise of any I cm square area N/A
under or within I cm of the NE contact site on a PATIENT

Sample PATIENT weight I,.~ Initial Temperature Temperature Remarks
No. range- mA temperature prior measured 60 s rise (`C)

mA Htto applicationo f after application
current (`C) of current (C)

1 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

2 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

3 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

4 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

5 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

6 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

7 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unsiecified

8 <5 kg 350

5 kg to 15 kg 500

TRF No. IEC60601 2_2D
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59.104.5 TABLE: Measurement of maximum temperature rise of any 1 cm square area N/A
under or within 1 cm of the NE contact site on a PATIENT

Sample PATIENT weight I Initial Temperature Temperature Remarks
No. range mA temperature prior measured 60 s rise (13)

to application of after application
current (C) of current (C)

> 15 kg or 700
unspecified

9 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

10 <5 kg 350

5 kg to 15 kg 500

> 15 kg or 700
unspecified

Supplementary information:

1. For all MONITORING NE, contact area was "A8' the alarm area, as evaluated in 59.101

2. For all other NE, the contact area was the area of the NE when applied according to the instructions for use

3. Test surface was the skin of human subjects, or electrically and thermally equivalent surrogate media or test
devices. Tests repeated using a minimum of four different samples of the NE under test on each human
subject, and ten different samples of the NE under test on surrogate media

No Neutral electrode present.
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59.104.6 TABLE: Measurement of contact impedance and contact capacitance N/A

Sample Frequency, WI Voltage between Contact Contat Remarks
No.: 1 (mA) plate and NEicord i impedanc, capacitance,

(KHz) ~ (mA) ;conductors, Ut. (V) (0) (nF)
1 200 200

500 200

1000 200

2000 200

5000 200

2 200 200

500 200

1000 200

2000 200

5000 200

3 200 200

500 200

1000 200

2000 200

5000 200

4 200 200

500 200

1000 200

2000 200

6000 200

5 200 200

500 200

1000 200

2000 200

5000 200

6 200 200

500 200

1000 200
2000 200
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59.104.6 TABLE: Measurement of contact impedance and contact capacitance N/A
Contact

Sample Frequency, LI,, Voltage between Contact C Remarks
No. f4 (mA) plate ahd NE cord impedance, apacitance,

(KHz) conductors, Uwt (V) (0) (nF)

5000 200

7 200 200

500 200

1000 200

2000 200

5000 200

8 200 200

500 200

1000 200

2000 200

5000 200

9 200 200

500 200

1000 200

2000 200

5000 200

10 200 200

500 200

1000 200

2000 200

5000 200

Supplementary information: No neutral electrode is present.
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59.104.7 TABLE: Pull, conformability, and fluid tolerance tests on adhesively attached N/A
NES

A B C D E F G H

1 1 2

2 2 2

3 3 2

4 4 2

5 5 2

6 6 2 - -

7 7 2 -

8 8 2 -

9 9 2 -

10 10 2

Supplementary information:
Characteristics of the adhesive material:

Explanation of used code:

A - Male subject or equivalent surrogate test surface
B - Female subject or equivalent surrogate test surface
C - No. of samples per subject
D - % of NE adhesive area separated from skin surface, male, or equivalent surrogate test surface, pull test
E - % Of NE adhesive area separated from skin surface, female, or equivalent surrogate test surface, pull test
F - % of NE adhesive area separated from skin surface, male, or equivalent surrogate test surface, conform-
ability test
G - % Of NE adhesive area separated from skin surface, female, or equivalent surrogate test surface,
conform-ability test
H - % of NE adhesive area separated from skin surface, male, or equivalent surrogate test surface, fluid
tolerance test
I - % of NE adhesive area separated from skin surface, female, or equivalent surrogate test surface, fluid
tolerance test

Criteria for acceptability of test results:
Pull test: No more than 5 % of NE adhesive area separated from skin surface in at least 90 % of tests;
Conformability: No more than .10 % of adhesive area of NE separated from skin surface at 1 h after
application;
Fluid tolerance: No more than 10 % of adhesive area of NE separated from skin surface within 15 min after
the saline poured

No neutral electrode present.
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Appendix J

Bench Testing

Coag Power Output .............................. JI to J2

Dielectric Strength .............................. J3 to J4

Flowrate ........................................... J5 to J6

Handpiece Stroke Length ...................... J7 to J8

Output Frequency and Power .................. J9 to J I 0

Power Line Ground Leakage .................. llI to J12

Vacuum ........................................... J 13 to J 14

Output Air Pressure .............................. 15

46o0
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Test Plan for Coag Output Frequency and Power Measurements: TXI Tissue Removal System

Objective:

To ensure that Coagulation output frequency and power level are within their specified range and the
Coag output power is consistent over a range of loads.

Acceptance Criteria

Frequency as measured at a 75 ohm load connected to Coag tweezers handpiece and cable will be:
315 kHz +/- I kHz.

RMS voltage as measured at a 75 ohm load with HP connected (at 100% power) will be:
15 VRMS + 0/-0.2 VRMS

Output power vs. load resistance is consistent across the load range.

lest plan:

Setup
1. Connect the A.C power cord to the Tenex unit.
2. Connect the footswitch.
s. Install the Coag 75-Ohm test load on the Coag output connector using the Coag cable and

forceps.
4. Set the scope channel to 20V/div. 1 us/cm trigger to 4V; rising, D.C., acquire average 128

samples.
5. Set the scope measurements for Channel I to RMS and frequency.
6. Connect the scope channel I with an x I00 probe across the 75 Ohm resistor.

Test I
1. Power on the unit.
2. Select: IRRIGATION: ON, ASPIRATION: LOW. CUTTING: OFF. and COAG: ON.

Depress footswitch and observe the scope measurement.
4. Record value.

Test 2
!. Power on the unit.
2. Select; IRRIGATION: ON, ASPIRATION: LOW, CUTTING: OFF. and COAG: ON.
3. Depress footswitch and observe the scope measurement.
4. Record the RMS output value.
5. Change the Coag load resistance per the table and repeat steps 3 and 4.

Results:

JI 'd-"[02'1~~~~~~4(Q
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Test 1:
At 75 Ohm. I100% power

ITEM VALUES CRITE~i PASS OR FAIL
_LFrequency 3 15 KHZ +/- I KHZ
RMS Voltage is VRMS 4/-0.2 VRMS

lest 2

RESISTANCE

Conclusion:

Performed By/Date: -:s tJC
Verified By/Date:-cI i
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Test Plan for dielectric strength test (Hi-pot): TX I Tissue Removal System

Objective:

To ensure each TXI Tissue Removal System meets all Hi-pot testing requirements (dielectric
strength test) for safety testing.

Acceptance Criteria

Hi-pol tester passes the unit without failure.

Test plan:

1. Setup

1.1 Place the Unit. 1li-pot tester, and Footswitch, on a non-conductive surface.
1.2 Connect the Footswitch cable to the Tenex back panel input.
1. 3) Plug in the A.C. power cord to the back panel of the Console.
1.4 Switch the Tenex on/off switch to on.
1.5 Connect the Hi-pot tester (RED lead) to the Tenex Power cord Line and

Neutral prongs.
1.6 Connect the Hi-pot tester (BLACK lead) to the Tenex Ground lug located on

the back panel of the console. Arrange the cables and Unit under test so it is
not necessary to reach over or around the cables or the unit to activate the Hi-
pot tester.

1.7 Connect the Hi-pot tester to a 120V 60Hz power outlet.
1.8 The test parameters are:

* High Limit = 2ma.

* Voltage = 1.5 kV (1500v)

* Timer= IO sec.

* Continuity = Off

2. Test Procedure

WARNING: HIGH VOLTAGE - The test subjects the Tenex console to
1500V.A.C. Keep all personnel clear of the Unit under test until the Hi-pot test is
completed.

2.1 Turn on the Hi-pot tester.
2.2 Verify test parameters are correct, adjust if needed.
2.3 Press Test: Pass or fail.
2.4 Record results.

2.5 Turn off the Hi-pot tester.

Page 1 of 2
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2.6 Unplug the A.C. power cord from the Hi-pot Tester.
2.7 Disconnect the Red and Black leads from the Tenex Unit power cord.
2.8 Unplug the AC. power cord from the Tenex Unit.
2.9 Disconnect the foot pedal from the Tenex Unit.

Results:

ITEM CRITERIA PASS OR FAIL'- H . .. .........~~~~~~~....... ... ..............
HIPOT Pass or Fail :

Test Plan for Dielectric Strength: TX1 Tissue Removal System

Conclusion:

~,% ~ -/ ~ ,. ~ ~ - ¥Y ~'.---- --- ----- ...7 "~ " -57 ....------------------
-] ...........

Peribrin e d ~~~~------- By/Date:, ,d-- .! V,4"'/"f-/7.-------

J~~J

-- - --- - - -- - - -- - - -- - - -- - - - -- - - -- - - -- - - -- - - - - - -- - - - --- - - - - - - - - - - - -
Performed By/Date 

<

VerAified By/Date:ktC~" q4a\ sttccx c

(3d~~~~j&(+(,C &+VO . tw. ,• ~ ~ ~ ~ Pag 2 f

…~~~~~~~~~~~~J
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Test Plan for Flow rate: TX I Tissue Removal System

Objective:

To ensure that irrigation fluid flow rate is within its specified range.

Flow as measured from the peristaltic pump output will be ±I cc/mmn from the selected
aspiration setting as follows:

LOW 10cc/min
MEDIUM 20cc/mmn
HIGH 30cc/min

Test-plan:,

Setup
1. Select; IRRIGATION: ON, ASPIRATION: HIGH, CUTTING: OFF, and COAG: OFF.
2. Connect the irrigation and aspiration lines on the tube set together.
3. Depress the footswitch and prime the tube set until all air is removed.
4. Place the collection bag tube into a calibrated graduated cylinder.

Test
I .Press the foot pedal: Start a stopwatch when the peristaltic pump starts.
2. After I minute release the foot pedal.
3. Observe and record (below) the amount of fluid in the cylind&r.
4. Repeat for a total of 3 tests.
5 .Repeat steps 1-4 with ASPIRATION set to MEDIUM and again for LOW.

Results:

1 FloES",1 TET 2-TST#3-D

j5
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Conclusion:............ ;.4.?-: ... "-~ : . .
/.42.~ O- ~ ~---,,-,----.- q ,,or---(2.-.":X;. (-/ ,-,--------

Performed By/Date: .-- / ' Z- /Y
Verified By/Date:

i4
J6
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Test Plan for Handpiece Stroke Length (Tip Amplitude): TXI Tissue Removal System

Objective:

To ensure that the handpiece tip excursion is adequate for its intended use.

Acceptance Criteria

At Cutting power level HIGH the tip excursion should be no more than 300 microns.Measurements at Cutting power levels MEDIUM and LOW will be for reference only.

Materials & Equipment:

· Manufaeture ;Modeli era # ."Desri tion
Boeckeler Video measurement systemBoeckeler 

Controller headHitachi Color Digital Camera
A.G.Heinz

Light source
AOL Tissue removal system
AOl Millennium Compatible H.P.

Unknown Test Stand /stroke measurement

fixture
Other equipment: Cassette, an Irrigation bottle with water, a test handpiece and tip, and water inthe measurement fixture chamber.

Test plan:

Please refer to the VI 00 user manual to calibrate the x-y markers using a ruler marked in 50ths ofan inch inserted into the fixture and scaled per the instruction manual.

Setup: Handpiece
1. Install the 100-2001-301 tip onto the handpiece P/N 300-7000-100 using a tip wrench.
2. Connect the hand piece to the TXI Cassette tubing.
3. Set the handpiece into the test fixture stand.
4. Turn on the light source, monitor, and the VI100 Video measurement system.
5. Adjust the handpiece so the tip is visible near the center of the monitor; adjust the camerafocus and light source as necessary to get a clear view of the tip.
6. Adjust the right "x" marker to the mark made near the end of the tip (Zero reference

point).
7. Calibrate the left "x" marker per the VI 00 user manual.

Page l of2 if7
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Setup: TXI unit:

1. Install a cassette into the side plate of the TXI unit and connect the cassette to the I/V
bottle.

2. Connect the Footswitch and the power cord.
3. Connect the handpiece to the unit.
4. Turn on the TXI unit and allow the unit to come up to the main screen.
5. Open the clip on the I/V bottle amin. set.

Test
I.Select IRRIGATION: ON, ASPIRATION: LOW, CUTTING: HIGH and COAG: OFF.
2. Depress the footswitch.3. Measure the difference in movement from point zero by adjusting the left x marker to theexcursion from the zero reference: double the measurement for the total excursion.4. Repeat 3 times for a consistent measurement and record the results.
5. Select CUTTING: MED
6. Repeat steps 2-4.
7. Select CUTTING: LOW
8. Repeat steps 2-4.

Results:

' -ITEM>,. ;, ,tSTROK4' 'RITERIA¥-' ,`?PASS OR FAIL
TEST # TEST#2

H!igh Power, ''. : ":'"
Measured lengthl , /2; [ .
Total length (2x) '6 [ 2--11 300 microns

e Meim PoweY',-t:. :~=j'J~..~~"! J:; ; 4'~...'

Total length (2x) , / I 17F' Forreference only N/A

Measured length1 --
Total length (2x For reference only N/A

C-onclusion:

---------------------- --

t Measured lendh I 1.I,?4} ... X 7}V t.,.z

Performed By/Date: .
Verified By/Date:

Page 2of-2 4(pW
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Test Plan for Output Frequency and Power Measurements: TXI Tissue Removal System

O-bjectIvI-,e:

lo ensure that output Ultrasonic frequency is within specified range, and power level is above
minimum required voltage.

Frequency as measured at header with HP connected will be 26-30 kF~z regardless Of cuttinlgl
power setting or handpiece.

Minimum RMS voltace as measured at header with HP connected will be as follows:

CUTTING POWER LOW >40 VRMS
CUTTING POWER MEDIUM >60 VRMS
CUTTING POWER HIGH >80 VRMS

le~stplan:

Setup
I . Set the scope channel to 5OV/div, I Ous/enm trigger to OV;- acquire average 128 samples.

2.Set the scope measurements for Channel I to RMS and frequency.
3.Connect the scope channel I with an xl 00 probe to the Phaco board J I. U/S output P5

(red NV) and PI (ground).
Test
I1. Connect Handpiece #1 to TX] unit.
2. Power on the unit and verify Phaco board tuning.

3.Select IRRIGATION: ON, ASPIRATION: HIGH, CUTTING: HIGH, and COAG: OFF.
4. Apply power to Handpiece, and then observe and record (below) RMS Voltage and

output frequency at the header.
5. Repeat step 4 with CUTTING set to MEDIUM and again for LOW.
6. Connect Handpiece #2 to TXI unit. Repeat steps 3-5.
7. Connect Handpiece #3 to TX I unit. Repeat steps 3-5.

Results:

ITEM VALUES CRITERIA I PASS OR FAIL'
-Frequency HP #1 HP #2 -- -HP #3-

Cutting -MED 2! V . 9 ?> 26 30 KHZ
'Cutting -LOW 2 P. , t.y 6-30 KHZ

R-MS Voltage HP #1 HiP #2 HP #3
Cutting -HIGH g-J~_ 2/Ž,-
Cutting - MED . &> U 

"

Cuttin 
---

LOW

J9
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Record HP Serial #s

HP #1: S/N 

lIP #2: S/N 

HP #3' S/N 

Conclusion:

"vC-- -- , , ¢ v . > , o w . . ,,,oo---k .. ,---.--:---.O 7,:
.....................rc'~':(PIj' : '~/ U

Performed By/Date: ./-, ._ -

Verified By/Date:

q10
ito

(b) (4)

(b) (4)

(b) (4)
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Test Plan for Power Line Ground Leakage: TX I Tissue Removal System

Objective:

To ensure each TXI Tissue Removal Sy stem meets the Power Ground Leakag~e limits, for
Medical safety testinot.

Acceptance Criteria

Leakage is under the I OOuA leakage limit per IEC Specification <spec# and section>.

Test plan:

1.0 Setup

1.1 Plug in the Ground Leakage tester to an A.C. outlet.
1.2 Plug in the A.C. power cord from the Tenex unit into the Ground Leakage

tester.
I1.3 Connect the Multimeter common and voltage leads to the leakage tester.
1.4.' Set the Multimeter to A.C. 200mV range
1.5 Connect the Footpcdal to the Tenex unit.

2.0 Test Procedure

2.1 With the Tenex system ON: Check the Multimeter reading with the Polarity onl
NORMAL and the GROUND CLOSED on the Ground leakage tester. Record
results.

2.2 With the Tenex system ON: Check the Multimeter reading with the Polarity onl
REVERSE and the GROUND OPEN on the Ground leakage tester. Record
results.

2. 3 Unplug the A.C. power cord from the Tenex Unit.
2.4 Disconnect the foot pedal from the Tenex Unit.

Page Ilof 2
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Results:

DESCRIPTION ASSET #

MULTIMETER/- /,?-.TOOLS USED: -........E.ER _-:. ....
GROUND LEAKAGE TESTER

-- - ITEM-- - _ VALUES CRITERIA PASS OR FAIL.
ON; NORMAL; CLOSED < lOOuA
ON; REVERSED;OPEN < I OOu.A

Test Plan for Power Line Ground Leakage: TXI Tissue Removal System

Conclusion:

'-~~~~~~~~~~~ ~~~~~~~ ~~~-- -- - - -

Performed By/Date ' . . ;' z 7- .. )

Verified By/Date: ' 2/

Page 2 of 2
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Test Plan for Vacuum: TXI Tissue Removal System

Objective:

To ensure that vacuum (aspiration) is within its specified range.

_Acceptance Criteria

Vacuum as measured from the aspiration tube (where it connects to the handpiece) will be ±+ 0%
from the selected aspiration setting as follows:

LOW 100mm/Hg
MEDIUM 300mm/Hg
HIGH 500mm/Hg

Test plan:

Setup
I. Turn on calibrated vacuum meter, select mml-Ig and zero the meter.
2. Install a tubing cassette that is dry and free of water into the side plate of the TXI unit.
3. Turn on the TX I unit.

Test
1. Select IRRIGATION: ON. ASPIRATION: HIGH. CUTTING: OFF. and COAG: OFF.
2. Ensure vacuum meter reads zero, and then connect it to the aspiration tube.
4. Depress the footswitch until pump stops. Observe and record (below) vacuum.
5. Repeat for a total of 3 tests at low.
6. Repeat steps 1-5 with ASPIRATION set to MEDIUM and again for LOW.

Test Plan for Vacuum: TX I Tissue Removal System

Results:

ITEM VALUES I CRITERIA PASS OR FAIL
TEST#1 TEST #2 TEST #3 "

LVacuum - HIGH - I 500 ±0
Vacuum - MED 

,- 300mmg-Ig ±30 .
Vacuum - LOW · / ' ... Ommg±

Page I of 2
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Conclusion:

l'erformed By/Date' '>-..7 y. .% ,:? .- ,.-/.';',

-"4
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Test Plan for Output Air Pressure: TXI Tissue Removal System

Objective:

To ensure that the Air Pressure output to the irrigation cuff is adequate for its intended purpose.

Acceptance Criteria

Pressure as measured at the Luer tube on the side plate of the unit will be 8psi ±5%.

Equipment:.

~Desriptioi " :. ::" . . Model/Seriil/Assei #" ':.'!
Pressure Meter 4 &o (>

TenexTXl ' _.. I -- !',/ .

Test plan:

Setup
1. Turn on calibrated pressure meter, select PSI and zero the meter.
2. Install a tubing cassette into the side plate of the TX I unit.
3. Turn on the TX] unit.

Test
I. Select IRRIGATION: ON, ASPIRATION: HIGH, CUTTING: OFF, and COAG: OFF.
2. Ensure meter reads zero, and then connect it to the Pressure Luer.
4. Depress the footswitch. Observe and record (below) pressure.
5. Repeat for a total of 3 tests.

Results:

: ITEM -- . ' TYVAUE~ ," :: : CRITERIA PASS ' OR FAIL
___ TEST#1 ITEST#2 TEST#3I

L _rPressure [ Spsi . 5%

Conclusion:

.............. - i--. ,-,-,'--E? J: _-_:,---.._.--,-----_-----.................

Performed By/Dat:> ./ -,-- )

Verified By/Date:

Page I of 1 L47§
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I Product Design Specification Plan Rev.: A
Effective Date: 5/19/2010 Issued by: Quality Assurance Pg. 1 of 13

Apprv. by:  - 5/19/2010  - 5/1912010  - 5/19/2010

1 Introduction

1.1 Purpose

This document defines the plan for development of medical devices manufactured by
American Optisurgical Inc.

To ensure the safe design and maintenance of devices, this plan addresses the following:

* The activities of each development life cycle process;
* The outputs from each development life cycle process;
• Traceability between design requirements, testing, verification and validation, and quality

control.

1.2 Scope

This document is intended for the team assigned to design and develop medical devices.

1.3 Device classification

The medical device class must be determined in accordance with U.S. Code of Federal
Regulations, Title 21, Part 860. The medical device class is based on the level of control
necessary to assure the safety and effectiveness of the device, and will determine the
documentation required to support those attributes. The three device classes recognized by
the FDA are Class I, Class i1, and Class Ill.

1.4 Organization Structure

The product development team will be comprised of at least one project manager, one design
engineer, a quality management representative and a regulatory affairs manager. Support
personnel for testing and documentation activities may be used as well. The project manager
and design engineer may be one and the same. The quality management representative and
regulatory affairs manager may be one and the same. The team will make all decisions by
majority vote.

Functions of each member include the following:

* Project Manager - Develop and maintain project schedule, define requirements, assist
with document generation, participate in design reviews, generate documents, participate
in design reviews.

* Design Engineer - Assist with document generation, participate in design reviews,
formulate code design, develop code, implement, compile, and test code, integrate

K I
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software with system, generate documents, participate in design reviews.

* Regulatory Affairs Manager - Determine regulatory requirements, manage change
control activities, manage document generation, assist with document generation, and
participate in design reviews.

* Quality Management - Manage change control activities, manage document generation,
assist with document generation, periodically review and/or audit the development
process, ensure applicable standards are current and available, participate in design
reviews.

* Support - Perform verification and validation activities, participate in design reviews, and
assist with document generation.

1.5 Terms and definitions

For the purposes of this document, the following terms and definitions apply:

* activity - set of cohesive tasks of a process;
* customer - organization or person that receives a product or service;
* developer - organization or person in charge with designing and developing a device:
* device - same use as for system;
* harm - physical injury or damage to the health of people, or damage to property or the

environment;
* life cycle - evolution of a system, product, service, project or other human-made entity

from conception through retirement;
* medical device - a product used for medical purposes;
* objective evidence - data supporting the existence or verity of something;
* party - organization entering an agreement;,
* process - set of interrelated or interacting activities which transforms inputs into outputs;
* process purpose - high level objective of performing the process and the likely outcomes

of effective implementation of the process;
* process output - observable result of the successful achievement of the process purpose;
* risk - combination of the probability of occurrence of harm and the severity of that harm;
* risk analysis - systematic use of available information to identify hazards and to estimate

the risk;
* stakeholder - individual or organization having a right, share, claim, or interest in a

system or in its possession of characteristics that meet their needs and expectations;
* system - combination of interacting elements organized to achieve one or more stated

purposes;
* system element - member of a set of elements that constitutes a system;
* subsystem - combination of interacting elements organized to achieve one or more stated

purposes, that together with other subsystems make up a system;
* task - requirement, recommendation, or permissible action, intended to contribute to the

achievement of one or more outcomes of a process;
* test - confirmation, through the provision of objective evidence, of a specified desired

outcome;
* user - individual or group that benefits from a system during its utilization:

K2
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* validation - confirmation, through the provision of objective evidence, that the
requirements for a specific intended use or application have been fulfilled;

* verification - confirmation, through the provision of objective evidence, that specified
requirements have been fulfilled.

1.6 References

1.6.1 ISO/IEC 15288: Systems and software engineering - System life cycle processes
1.6.2 ISO/IEC 14971: Medical devices - Application of risk management to medical

devices
1.6.3 U.S. Code of Federal Regulations, Title 21, Part 820 and 860
1.6.4 U.S. FDA Design Control guidance

2 Device Life Cycle Processes

The development of medical devices manufactured by American Optisurgical Inc. is conducted in
accordance with a development life cycle model specified in standard ISO/IEC 15288: Systems
and software engineering - System life cycle processes. Activities of, and outputs from each life
cycle process are detailed as follows:

2.1 Initial Requirements Definition Process

2.1.1 Purpose

The purpose of the Initial Requirements Definition Process is to define the device's
intended use, the initial desired characteristics and the initial design constraints, as seen
by the stakeholders.

2.1.2 Activities

The following activities shall be part of the Initial Requirements Process:

a) Identify all stakeholder and stakeholder classes with interest in the device
being developed. The classes are usually, but not limited to, the developer,
the customer and the users.

b) Define the initial stakeholder requirements. These requirements describe
the needs, wants, desires, expectations and perceived constraints of the
identified stakeholders. The initial requirements are identified and defined
through discussions between the different stakeholder classes.

2.1.3 Outputs

As a result of the successful implementation of the Initial Requirements Definition
Process:

a) The general description of the device is provided;

K3
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b) The device classification is established;
c) The required characteristics of the device are defined;
d) The design and timeline constraints are defined;
e) The preliminary list of deliverables is established.

Note: The output information may be textual or formal and it may or may not contain
all the information listed above. At this stage, a Product Device Specifications
document may be started. The Product Device Specifications is a living document that
will continuously track the device requirements and specifications throughout the
entire life cycle of the device.

2.2 Risk Analysis Process

2.2.1 Purpose

The purpose of the Risk Analysis Process is to identify, analyze, treat and monitor
risks throughout the life cycle of the device.

2.2.2 Activities

The following activities shall be part of the Risk Analysis Process:

a) Identify and analyze risks. Identify risks, their cause(s) and their resulting
harm; the risk identification activity is based on similar devices, user
experience and developer knowledge related to the device. Estimate the
likelihood of occurrence and severity of each identified risk. Determine the
Index of each risk. For each risk requiring control, define and document the
control method and testing, where applicable, to show effectiveness of the
control method.

b) Justify residual risks. Provide stakeholders with recommended alternatives
for when residual risks remain that are either undesirable or unacceptable.
Implement those alternatives for which the stakeholders determine that actions
should be taken to make a risk acceptable. Where residual risk cannot be made
acceptable, stakeholders must decide whether or not to continue with the
development of the device.

c) Monitor risks. Continuously monitor all risks and the risk management
context for changes and evaluate the risks when their state has changed.
Implement and monitor measures to evaluate the effectiveness of risk
treatments. Continuously monitor for new risks and sources throughout the life
cycle.

2.2.3 Outputs

As a result of the successful implementation of the Risk Analysis Process:

a) The risk associated with the device are defined;
b) The mitigations associated with the identified risks are defined and evaluated;

K4
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c) The residual risks are identified.

Note: The output information may be textual or formal and it may or may not contain
all the information listed above. At this stage, a Risk Analysis document may be
started. The Risk Analysis will continuously track risks, risk mitigations and residual
risks throughout the entire life cycle of the device.

2.3 Requirements Analysis Process

2.3.1 Purpose

The purpose of the Requirements Analysis Process is to transform the stakeholder,
requirement-driven view of desired services into a technical view of a required
product that could deliver those services.

The Requirements Analysis Process will evaluate the initial requirements, add risk
related requirements, and further detail and define the device requirements throughout
the life cycle of the device.

2.3.2 Activities

The following activities shall be part of the Requirements Analysis Process:

a) Define system requirements. Define the different classes of requirements.
Starting from the initial requirements, further define and detail the functional
requirements. Add necessary requirements to satisfy risk mitigation. Complete
the requirements list to include industry and regulatory related constrains.

b) Analyze and maintain system requirements. Analyze the integrity of the
system requirements to ensure that each requirement, pairs of requirements or
sets of requirements possess overall integrity. Analyze whole set of
requirements for conflicts, redundancy and completion. Feed back the
analyzed requirements to applicable stakeholders to ensure that the specified
system requirements adequately reflect the stakeholder requirements to
address the needs and expectations. Demonstrate traceability between the
system requirements and the stakeholder requirements. Maintain throughout
the system life cycle the set of system requirements together with the
associated rationale, decisions and assumptions.

2.3.3 Outputs

As a result of the successful implementation of the Requirements Analysis Process:

a) The system requirements, including characteristics, attributes, and functional
and performance requirements are defined;

b) Constraints that will affect the architectural design of a system and the means
to realize it are specified;

c) The system requirements are approved by the stakeholders;

K4
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d) A basis for traceability of system requirements is defined.
e) A basis for verifying that the system requirements are satisfied is defined.

Note: The output information may be textual or formal and it may or may not contain
all the information listed above. The Product Device Specifications will be updated to
contain the detailed requirements. A Traceability Document, typically in the form of a
matrix, will be started.

2.4 Design Process

2.4.1 Purpose

The purpose of the Design Process is to transform the system requirements into
system design with features that implement those requirements.

The Design Process will consist in developing solutions for each requirement,
choosing the appropriate solutions and integrate them infa functional prototype
system.

2.4.2 Activities

The following activities shall be part of the Design Process:

a) Features design. Propose different design solutions that satisfy all functional
requirements or sets of functional requirements. Choose the solutions that best
match those requirements and the available manufacturing capabilities. As
necessary, individually test the chosen solution to match the requirements.

b) Subsystem design. Functionally group features together into subsystems. Test
all subsystems to match all related functional requirements.

c) System design. Find solutions to group all the subsystem into a fully
functional system. Perform a system verification to check if all the functional
requirements are satisfied. Check if the system matches all the stakeholders'
requirements.

2.4.3 Outputs

As a result of the successful implementation of the Design Process:

a) The individual features are designed and tested to match specific functional
requirements;

b) The subsystems are designed and tested to match specific functional
requirements;

c) The prototype system is designed, tested and verified to match the functional
requirements.

d) The prototype system is approved by the stakeholders.

K6
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Note: The output information for the design process may consist in prototype
drawings, testing procedures, testing reports and other textual orformal documents
related to the Design Process.

2.5 Implementation Process

2.5.1 Purpose

The purpose of the Implementation Process is to realize a specified system element.

2.5.2 Activities

The following activities shall be part of the Implementation Process:

a) Plan the implementation. Generate implementation procedures, fabrication
processes, tools and equipment, implementation tolerances and verification
procedures. Check if the implementation procedure achieves consistent and
repeatable producibility. Identify the constraints that the implementation
strategy and implementation technology impose 'on the design solution. Finish
all the implementation documentation for internal production or for outsourced
components.

b) Perform the implementation. Realize or adapt system elements using the
implementation enabling systems and specified materials according to the
defined implementation procedures. Record evidence that all system elements
meet supplier agreements, legislation and organizational policy.

2.5.3 Outputs

As a result of the successful implementation of the Implementation Process:

a) The fabrication processes, tools and equipments are defined.
b) Implementation technology constraints on the design are identified;
c) The technical documentation for element fabrication is released for

production;
d) Fabrication, verification, packaging, storing and training procedure are

defined;
e) The element production process is verified on a preproduction batch.

Note: The element technical documentation may include production drawings for all
parts, technical specifications, testing procedures, tekting reports, quality control
procedures, quality control reports and other textual or formal documents related to
the Implementation Process.

K7
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2.6 Integration Process

2.6.1 Purpose

The purpose of the Integration Process is to assemble systems that are consistent with
the system design.

2.6.2 Activities

The following activities shall be part of the Integration Process:

c) Plan the integration. Generate assembly procedures, tools and equipment and
verification procedures. Check if the integration procedure achieves consistent

and repeatable producibility. Identify the constraints that the integration
strategy and integration technology impose on the design solution. Finish all
the integration documentation.

d) Perform the integration. Obtain system elements in accordance with agreed

schedules. Assure that the system elements have been verified and validated
against acceptance criteria specified in technical documentation. Assure that

the system elements have been verified and validated against acceptance
criteria specified in technical documentation. Analyze, record, and report
integration information, including results of integration actions,
nonconformities, and corrective actions taken.

2.6.3 Outputs

As a result of the successful implementation of the Integration Process:

a) The assembly procedures, tools, equipments and verification procedure are
defined.

b) Integration technology constraints on the design are identified;
c) The technical documentation for system fabrication is released for production;
d) The system production process is verified on a preproduction batch.

Note: The system technical documentation may include assembly drawings for all

subsystem and system assemblies, technical specifications, assembly and testing
procedures, testing reports, quality control procedures, quality control reports. and
other textual or formal documents related to the Integration Process.

2.7 Verification and Validation Process

2.7.1 Purpose

The purpose of the Verification and Validation Process is to confirm that the specified
design requirements are fulfilled by the system.

K8
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This process provides the information required to effect the remedial actions that
correct non-conformances in the realized system or the processes that act on it.

2.7.2 Activities

The following activities shall be part of the Verification and Validation Process:

a) Plan the verification and validation. Generate verification and validation
plans and procedures based on system requirements. Acquire the tools and
equipment required by the verification and validation procedures.

b) Perform the verification and validation. Conduct verification to demonstrate
compliance to the specified design requirements. Make available verification
data on the system. Analyze, record and report verification, discrepancy and
corrective action information.

2.7.3 Outputs

As a result of the successful implementation of the Design Process:

a) The verification and validation plans and procedures are defined;
b) The tools and equipment used for verification and validation are acquired:
c) The verification and validation is conducted and the verification and validation

reports are generated;
d) The validated system documentation is released.

Note: More then one verification and validation report may result from Verification
and Validation Process; the fulfillment of the system ,requirements may be tracked
using a Traceability Matrix document that links all requirements to technical
documentation, verification and validation reports, and/or quality control procedures.

2.8 Operation Process

2.8.1 Purpose

The purpose of the Operation Process is to use the system in order to deliver its
services.

This process provides the information required to safely and effectively operate the
system.

2.8.2 Activities

The following activities shall be part of the Operation Process:

a) Prepare for operation. Generate user manuals and all documentation needed
to safely operate the system. Provide proper training to the users.

K4
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b) Use system for operation. Provide all the accessories needed for the user to
operate. Monitor the system operation to confirm that service performance is
within acceptable parameters. Introduce changes to operating procedures, the
operational environment, human-machine interfaces and operator training to
improve the quality of the service provided by the system.

c) Perform operational problem resolution. Perform failure identification
actions when a non-compliance has occurred in the delivered services.
Determine the appropriate course of action when corrective action is required
to remedy failings due to changed need. Introduce remedial changes to
operating procedures, the operational environment, human-machine interfaces
and operator training as appropriate when human error contributed to failure.

d) Support the customer. Continuously or routinely communicate with users to
determine the degree to which delivered services satisfy their needs.

2.8.3 Outputs

As a result of the successful implementation of the Operation Process:

a) All operation related documentation are generated;
b) Services that meet stakeholder requirements are delivered;
c) Approved corrective action requests are satisfactorily completed;
d) Stakeholder satisfaction is maintained.

Note: The operation documentation may include user manuals, instructions for use
and other textual or formal documents related to the Operation Process. A user
complaint system might be used to record and address problems and performance
issues encountered during system operation.

2.9 Maintenance Process

2.9.1 Purpose

The purpose of the Maintenance Process is to sustain the capability of the system to
provide a service.

This process monitors the system's capability to deliver services, records problems for
analysis, takes corrective, adaptive, perfective and preventive actions and confirms
restored capability.

2.9.2 Activities

The following activities shall be part of the Maintenance Process:

a) Plan maintenance. Prepare a maintenance strategy and provide maintenance
documentation to users. Define the constraints on system requirements that are
unavoidable consequences of the maintenance strategy.

KIO
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b) Perform maintenance. Obtain the enabling systems, system elements and
services to be used during maintenance of the system. Implement problem
reporting and incident recording to guide diagnosis of individual events and
histories to support future corrective, adaptive, perfective and preventive
maintenance. Implement the procedures for correction of random faults and/or
scheduled replacement of system elements. Initiate corrective action to remedy
previously undetected design errors. Confirm that logistics actions satisfy the
required replenishment levels so that stored system elements meet repair rates
and planned schedules. Perform preventive maintenance by replacing or
servicing system elements prior to failure, according to planned schedules and
maintenance procedures. Perform failure identification actions when a non-
compliance has occurred in the system. Maintain a history of problem reports,
corrective actions and trends to inform operations and maintenance personnel,
and other projects that are creating or utilizing similar system entities.

2.9.3 Outputs

As a result of the successful implementation of the Maintenance Process:

a) All maintenance related documentation is generated;
b) Maintenance constraints are provided as inputs to requirements;
c) Replacement system elements are made available;
d) Services meeting stakeholder requirements are sustained;
e) The need for corrective design changes is reported;
f) Failure and lifetime data is recorded.

Note: The maintenance documentation may include maintenance manuals,
maintenance instructions other textual or formal, documents related to the
Maintenance Process. A user complaint system might be used to record and address
system failures.

2.10 Disposal Process

2.10.1 Purpose

The purpose of the Disposal Process is to end the existence of a system entity.

This process deactivates, disassembles and removes the system and any waste
products, consigning them to a final condition and returning the environment to its
original or an acceptable condition.

2.10.2 Activities

The following activities shall be part of the Maintenance Process:

a) Plan disposal. Define a disposal strategy for the system, to include each system
element and any resulting waste products. Unavoidable constraints on the
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system design arising from the disposal strategy are communicated. Specify
containment facilities, storage locations, inspection criteria and storage periods
if the system is to be stored.

b) Perform and finish disposal. Disassemble the system into manageable
elements to facilitate its removal for reuse, recycling, reconditioning, overhaul,
archiving or destruction. Remove the system from the operational environment
for reuse, recycling, reconditioning, overhaul or destruction. Confirm that no
detrimental health, safety, security and environmental factors exist following
disposal. Archive information gathered through the' lifetime of the system to
permit audits and reviews in the event of long-term hazards to health, safety,
security and the environment, and to permit future system creators and users to
build a knowledge base from past experiences.

2.10.3 Outputs

As a result of the successful implementation of the Maintenance Process:

a) All disposal related documentation is generiited;
b) Disposal constraints are provided as inputs to requirements;
c) The system elements or waste products are destroyed, stored, reclaimed or

recycled;
d) Records allowing knowledge retention of disposal actions and the analysis of

long--term hazards are available.

Note: The disposal documentation may include disposal instructions other textual
or formnal documents related to the Disposal Process.

3 Device Configuration and Change Management

3.1 Device Configuration Identification

The configuration of each medical device manufactured by American Optisurgical Inc is
comprised of all individual assemblies and components that make up each device including
software, as well as all documents necessary to manufacture, assemble, test, package, and label
each device. The configuration is recorded in a Device Master Record, which is described in detail
in device master record quality operational procedure.

3.2 Device Configuration Change Control

3.2.1 Items Controlled

All individual components, assemblies, software, as well as documents generated
throughout the development life cycle that define the finished medical device are
controlled. The elements under configuration management are identified by a unique
identifier, typically a revision level. Once an item is under configuration management,
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changes to it must be in accordance to change control as defined in applicable quality
operational procedures.

3.2.2 Change Record

Changes to configuration items will be performed in accordance with applicable
quality operation procedures and documented on appropriate quality record forms.

A repository of change order documents shall be maintained throughout the device
life cycle so that a complete history of approved and disapproved change requests is
available for ~/nalysis.

The four types of changes are as follows:

* Maintenance - changes that will address a specific problem identified during
production or end-use without modifying the functions or the specifications.
These changes may require a correction to or removal of previously
manufactured devices.

* Minor - changes meant to fix small design or production flaws, or improve
manufacturability. These changes will not require modification of previously
manufactured devices.

* Major - changes meant to fix a major flaw in the design that prevents the system
to safely achieve its function; changes in system specifications may be required.
These changes will require a correction to or removal of previously
manufactured devices.

- Redesign - changes meant to substantially modify the system and its function;
changes in system specifications will be required; an approval process may be
required for the resulting device.

3.2.3 Change Board

At a minimum, the Change Board shall be comprised of the project manager (Chair),
the quality manager, and the President. Change Board meetings shall be held as
needed. The Change Board shall be responsible for reviewing and approving (or
disapproving) all proposed changes. Their decisions shall be promptly communicated
to change request originators.
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1. Introduction

1.1 Purpose

This document defines the product design requirements, and will result in the device specification for the
TXITM Tissue Removal System that is being designed and developed under contract for Tenex Health of
Minneapolis.

1.2 Scope

This document is intended for the team assigned to design and develop the device.

1.3 Background

American Optisurgical Inc. was approached by Tenex Health in June, 2009 to design and develop a surgical
aspirator for tendon repair and other minimally-invasive procedures. The device would be used in
conjunction with an ultrasonic imaging device that will allow the doctor to visualize the surgical action
under the skin during the surgery. AO] was chosen because of our expertise in the design and development
of surgical devices that employ ultrasonic technology. After several conference calls and a face-to-face
meeting, the project was approved with a signed contract in September, 2009. From a decision tree prepared
for Tenex Health, it was mutually agreed upon that we will modify the design of our Vizualo
Phacoemulsification console (as opposed to designing and developing a device from scratch) to meet the
product requirements specified by Tenex Health and AOI as defined in this document.

The initial release of this document was created retrospective to most of the device design and development
work, as AO] had never prepared this type of document before.

1.4 Definitions, acronyms and abbreviations

510k is a marketing clearance from the U.S. FDA based on manufacturer's data submitted that shows a
device is at least as safe and effective, or substantially equivalent, to a legally marketed device not subject
to premarket approval.

Electrocauterization is a surgery technique that uses a high-frequency electrical current to stop bleeding
from small blood vessels. In this document, the term coagulation is also used with the same meaning as
above.

Ultrasonic /zandpiece is a handheld electromechanical resonator that the clinician uses to generate and
deliver ultrasonic power to fragment and emulsify tissue.

Bipolar cauterization forceps is a handheld instrument used to deliver electrical energy to achieve localized
cauterization.
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Foot pedal is a device that contains foot activated switches.

In this document, the following acronyms and abbreviations are used:

• Coag - Coagulation or Electro-cauterization;
• Irr - Irrigation;
* U/S - Ultrasound;

1.5 References

* ISO/lEC 15288: Life Cycle Management - System Life Cycle Processes
* ISO 14971: Medical Devices - Application of Risk Management to Medical Devices
• "Design Control Guidance for Medical Device Manufacturers"
* AOl Quality Operational Procedure QOP-73-01, Design Control

2. Device Overview

2.1 Product Perspective

The TXITM Tissue Removal System, hereafter referred to as the device, is a Class 11 active medical device
that will be used in minimally-invasive surgical procedures to remove diseased soft tissue.

The device will be used in conjunction with an ultrasonic imaging device that will allow the doctor to
visualize the surgical action under the skin during the surgery.

The device will be a system comprised of a console, ultrasonic handpiece, and foot pedal. The device will
use the following accessories and consumables:

*'Tip for ultrasonic handpiece;
*Silicone sleeve;
•Administration set;
· Tube set;
* Collection bag;
· Bipolar cautery pencil or forceps.

The device will be operated as a standalone unit, with no need for a dedicated service cart or external source
of utilities other than A/C power. A block diagram of the device is shown in Figure I.
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Figure 1
Block Diagram

........... i - . . . ...... t Foot.pedal

Tube set iUltrasonic Coagulation
Handpiece Accessory

2.2 Functions

The device will perform two main functions: tissue emulsification/removal and vessel cauterization
(coagulation).

The device will use an irrigation/aspiration fluidic circuit and ultrasonic energy to fragment, emulsify andremove soft tissue. Placement of the ultrasonic energy relative to the patient is controlled by the clinician
using the ultrasonic handpiece.

The device will use electro-cauterization to control bleeding that may occur during surgery. Placement ofthe electro-cauterization relative to the patient is controlled by the clinician using a bipolar cautery pencil or
forceps.

2.3 User characteristics

The device will be operated by one type of user: the clinician. The clinician will operate the device in either
a surgery mode or an options mode. The system will not require logging.

5 of 16

K18

(b) (4)

Records processed under FOIA Request 2013-5012; Released 9/5/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



TXI Product Design Specification Rev. 2 Pg. 6 of 16

2.4 Design Constraints

The following constraints were factored into the development of the product design requirements for the
device:

* Driving force - The surgical procedure to be performed with the device is intended to shorten the
healing and recovery time for the patient when compared to traditional, invasive surgical methods.

* Design freedom - Device design freedom is limited by contract customer requirements and input
throughout the project.

* Timeline - One fully-functional unit (with Operator's manual) must be delivered to the contract
customer in March, 2010.

* Regulatory policies - Design of the device must follow applicable U.S. and International regulations
concerning design controls for a medical device.

* Platform - The starting point for design and development of the device will be the Vizual®
Phacoemulsification System.

* Budget - Design and development budget is $100,000.
• Interfaces to other applications - The device software cannot interface with other applications.
* Parallel operation - The device software cannot perform parallel operations.
* Audit functions - The device software does not require activity tracking.
* Higher-order language requirements - A high level programming language is required for maintenance

purposes; a compliable programming language is required in order to fulfill performance requirements.
* Device safety - Design of the device must follow applicable U.S. and International standards for

electrical safety and risk management. Patient safety during the surgery is the primary objective for the
device, while ease of use, flexibility, maintainability and upgradeability are secondary objectives.

3. Specific Requirements
The product design requirements are divided in nine categories:
•Market requirements;
*Design requirements;
*Manufacture requirements;
* Testing requirements;
* Shipping requirements;
* Storage requirements;
* Installation requirements;
• Functional requirements;
* Maintenance requirements.

3.1 Market requirements

3.1.1 Target Market

3.1. 1.1 The initial target market for the device is the United States.

3.1.2 Production Volume

3.1.2.1 Initial production volume of the device shall be 1 unit.
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3.1.2.2 Projected production volume during the first year shall be units, increasing up to 
units in subsequent years.

3.1.3 Cost

3.1.3.1 The cost of manufacture shall be less then 

3.1.3.2 The cost to the contract customer shall be less than 

3.1.4 Lead Time

3.1.4.1 The time required from the initial start of the project to delivery to the contract customer ofone fully-functional unit (with Operator's manual) for demonstration purposes shall be less
than 5 months.

3.1.4.2 The time required from the initial start of the project to submission of the 510k shall be less
than 8 months.

3.1.5 End Use

3.1.5.1 The device shall be designed for use by one person: the clinician.

3.1.6 Warranty

3.1.6.1 The device shall be warranted against design and manufacturing defects for a period of I
year from date received by customer.

3.1.7 Appearance

3.1.7.1 The device console shall be similar to the Vizual® Phacoemulsification System.

3.1.7.2 The device console shall be black, with a smooth finish.

3.1.7.3 The device console shall have a large, color touch screen.

3.1.7.4 The contract customer's logo shall be prominently displayed on the console label and in
the software boot-up screen.

3.1.8 Competition

3.1.8.1 The device shall be designed and developed to be competitive with the following device:
*CUSA/Integra Selector

3.2 Design requirements

3.2.1 Design Process

3.2.1.1 The device shall be designed internally by AO1.

3.2.1.2 The device shall be designed in accordance with U.S. FDA design control guidance, ISO13485 design and development requirements, and the AOI design control procedure and
related forms.
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3.3 Manufacture requirements

3.3.1 Parts

3.3.1.1 Parts shall either be manufactured in-house, or purchased from approved suppliers.

3.3.2 Assemblies

3.3.2.1 Assemblies shall either be manufactured in-house, or purchased from approved suppliers.

3.3.3 Outside Processing

3.3.3.1 Processes that cannot be performed in-house, including molding, painting, coating,
brazing, etc. shall be performed by approved suppliers.

3.3.4 Assembly

3.3.4.1 The device assembly shall be performed at AOL.

3.3.4.2 The device shall be delivered to distributors and customers fully assembled.

3.3.5 Calibration

3.3.5.1 The device shall be calibrated to compensate for variance in components characteristics.

3.4 Testing requirements

3.4.1 Receiving Testing

3.4.1.1 Receiving inspection shall be performed for all parts, components, and outside processing
performed in accordance with AOI receiving inspection procedure and related forms.

3.4.2 Assembly Testing

3.4.2.1 The device subassemblies shall be tested at the completion of their assembly to avoid
propagation of manufacturing defects.

3.4.2.2 The device top assemblies shall be tested at the completion of their assembly to ensure
proper functioning.

3.4.3 Final Testing

3.4.3.1 The device console shall receive burn-in testing to ensure proper functioning.

3.4.3.2 The device console shall be tested for electrical safety.

3.4.3.3 The device as a system will be tested for release to finished goods.

3.5 Shipping requirements

3.5.1 Packaging
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3.5.1.1 The device shall employ the use of a hard travel case for protection during shipping.

3.5.1.2 The device, including all components, accessories, and consumables shall fit inside I travel
case.

3.5.1.3 The travel case shall have foam inserts custom-fitted to the components. accessories, and
consumables (or their boxes).

3.5.2 Purchase Package

3.5.2.1 The standard purchase package shall include the following components, accessories, and
consumables:

· Console;
· Ultrasonic handpiece;
· Foot pedal;
· Tip for ultrasonic handpiece;
· Silicone sleeve;
· Administration set;
* Irrigation cuff;
· Tube set;
* Collection bags;
· Bipolar cautery pencil or forceps;
•Power cord;
· Operator's manual;
· Travel case.

3.5.3 Transportation

3.5.3.1 The device shall be transportable by truck, train, ship, or airplane.

3.5.3.2 The device shall withstand transportation elevation up to 19000 ft.

3.6 Storage requirements

3.6.1 Environmental

3.6.1.1 The device shall withstand storage temperatures from -200 C to +600C.

3.6.1.2 The device shall withstand storage humidity from 0% to 90% non-condensing.

3.7 Installation requirements

3.7.1 Placement

3.7.1.1 The device console shall be placed on a fiat surface.

3.7.1.2 The device console shall be placed at the same height level as the surgical incision.
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3.7.2 Connection

3.7.2.1 The device shall be connected to a standard 100-250 V, 50/60Hz grounded power supply.

3.8 Functional requirements

3.8.1 Preparation

3.8.1.1 The device console shall require a power switch.

3.8.1.2 The device console shall require a tube set be installed prior to'use.

3.8.1.3 The device console shall require a priming cycle after the cassette is installed.

3.8.1.4 The device console shall require an ultrasonic handpiece be connected prior to use.

3.8.1.5 The device console shall require a cautery pencil or forceps be connected prior to use.

3.8.2 Operation

3.8.2.1 Loading and unloading of the tube set shall be single-step.

3.8.2.2 The device console shall recognize when a tube set is installed or removed.

3.8.2.3 The device shall employ a graphical user interface via color, LCD touch screen.

3.8.2.4 The foot pedal shall control ultrasonic power when depressed or released.

3.8.2.5 The device console shall provide audible tones.

3.8.2.6 The device console shall provide pressurized irrigation at 8 psi nominal.

3.8.2.7 The device console shall provide the means to start and stop irrigation flow.

3.8.2.8 The device console shall provide the means for aspiration up to 500 mmHg.

3.8.2.9 The device console shall provide the means to release vacuum.

3.8.2.10 The device console shall deliver ultrasonic power at 26 to 30 kHz to an attached
ultrasonic handpiece.

3.8.2.11 The device shall generate ultrasonic tip movement of no more than 300pmn.

3.8.2.12 The device console shall deliver high-frequency power at 315 kHz with a fixed output of3.4W at 75 Ohms to an attached cautery pencil or forceps.
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3.8.2.13 The device console shall display total time that ultrasonic power is applied.

3.8.2.14 The device console shall provide adjustment of sound volume and screen brightness.

3.8.3 Safety

3.8.3.1 The device shall comply with applicable lEC 60601 electrical safety and EMC standards.

3.8.3.2 The device shall comply with applicable U.S. FDA safety requirements for medical
devices.

3.8.3.3 The device shall provide an equipotential grounding connection.

3.8.4 Connectivity

3.8.4.1 The device console shall be able to transfer data to and from connected USB storage
devices.

3.8.4.2 The device console shall be able to transfer data to and from connected network devices.

3.8.5 Ergonomics

3.8.5.1 The device console shall have a height-adjustable touch screen.

3.8.5.2 The device console touch screen shall be larger then 10 in. diagonal.

3.8.5.3 The device console maximum dimensions shall be 8H x 16W x 15D.

3.8.5.4 The device console shall weigh no more than 25 lbs.

3.8.6 Operating Environment

3.8.6.1 The device shall withstand operating temperatures from 10°C to 400 C.

3.8.6.2 The device shall withstand operating humidity from 0% to 90% non-condensing.

3.8.6.3 The device shall withstand operating altitude up to maximum 8000ft.

3.9 Maintenance Requirements

3.9.1 Routine Maintenance

3.9.1.1 The device shall not require routine maintenance by the user other than cleaning.

3.9.2 Factory Maintenance

3.9.2.1 Other than cleaning, the device shall require that maintenance be performed only by
factory-trained service personnel.

3.9.3 Cleaning

3.9.3.1 The device console and foot pedal shall allow cleaning with water and mild detergent, or
alcohol.
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3.9.3.2 The device handpiece, tip, sleeve, and tube set shall allow cleaning by distilled or de-
ionized water.

3.9.4 Disposal

3.9.4.1 The device electrical/electronic components shall be labeled for disposal in accordancewith the European Community WEEE Directive.
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Food and Drug Administration4(6e 
Office of Device Evaluation &
Office of In Vitro DiagnosticsC. COVER SHEET MEMORANDUM

"Crom: Reviewer Name AA Ft.gAc'

.Jbject: 510(k) Number

To: The Record

Please list CTS decision code
[0 Refused to accept.(Note: this-is-considered-the-first-review cycle;See-Screening Checklist -http:/feroom.fda oov/eRoomReP/Files/CDRH31CD RHPremarketNotification5l0kProprarO 5631/Screeninp%2oChecklist%207%

2O2%2007.doc)
o Hold (Additional Information or Telephone Hold).t Final Decision (SE, SE with Limitations, NSE, Withdrawn, etc.).

Please complete the following for a final clearance decision'(i.e., SE, SE with Limitations, etc.:
Indications for Use Page Attach IFU

510(k) Summary /510(k) Statement Attach Sumry
Truthful and Accurate Statement. .. Mu.t..e.psent forta Final Decision-
Is the device Class IIl?
If yes, does firm include Class III Summary? Must be present fora Final Decision
Does firm reference standards?

(If yes, please attach form from http://www.fda.gov/opacom/morechoices/fdaformslFDA_
3654pd)

Is this a combination product?
(Please specify category . see
http://eromfda.qov/eRoomRep/Files/CDRH3/CDRHPremarketNotification51kProqram/0 413b/CO /MBINATION%20PRODUCT%20ALGORITHM%20(REVISED%203120

3)DO;
· this a reprocessed single use device? ..-

(Guidance for Industry and FDA Staff - MDUFMA - Validation Data in 510(k)s for
-Reppjrcessed Single-Use Medical Devices. http://www.fda.qov/cdrh/ode/quidance1.1216 html)

Is this device intended for pediatric use only?
Is this a prescription device? (If both prescription & OTC, check both boxes.)
Did the application include a completed FORM FDA 3674, Certification with Requirements of
CinicalTrialsgov Data Bank?-
Is clinical data necessary to support the review of this 510(k)?
Did the application include a completed FORM FDA 3674, Certification with Requirements of '
ClinicalTrials:gov Data Bank?
(If not, then applicant must be contacted to obtain completed form.)
Does this device include an Animal Tissue Source?
All Pediatric Patient§ age<=21

Neonate/Newborn (Birth to 28 days)

* Infant (29 days -< 2 years old)

Child (2 years -< 12 years old)

Adolescent (12 years'i< 18 years old)
Transitional Adolescent A (18- <21 years old) Special considerations are being given to this

',. different from adults age Ž21 (different device design or testing, different protocol
.'res, etc.) I

.. ~~~~~~~~~~~~
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TranitinalAdoescnt (1 -a21;No pecil cnsi~atonscomare toaduts > 21 years

lanotechnology
this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC.
Guidance, httD://w~wwfdapgov/cdrh/comp)/puidance/1 69.html)

Regulation Number Class* Product Code

Review: -q
ranch Chi (Branch Code) ( te) -

Final Review:
(Division irc(Date).
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4
DEPARTMENT OF HEALTH AND HUMAN SERVICES M E M O R A N D U M

Food and Drug Administration
Office of Device Evaluation
9200 Corporate Boulevard

Rockville, MD 20850

Premarket Notification [510(k)] Review
Traditional/Abbreviated

K101561

Date: July 16, 2010
To: The Record Office: ODE

From: Sankar Basu, Ph.D. Division: DSORD

510(k) Holder: American Optisurgical, Inc.
Device Name: Ultrasonic Surgical Aspirator
Contact: David Salzberg
Phone: (949)-580-1266
Fax: (949)-580-1270
Email: regulatory~optisurgical.com

I. Purpose and Submission Summary

The 510(k) holder would like to introduce TX1 Tissue Removal System into interstate commerce for
ultrasonically for fragmenting, emulsifying and aspirating tissue in different surgical specialties. The
device is a finished component. It is not comprised of finished device components that are assembled
into a kit. Multiple devices or multiple indications are not being bundled into a single submission.

II. Administrative Requirements

Indications for Use page (Indicate if: Prescription or OTC) x

Truthful and Accuracy Statement x I
---- .---- ~~~~~~~~~~~--- -- -- - - - --- -- - - - - - - -- - - - - - - - - - - --

510(k) Summary or 510(k) Statement X

Standards Form x

1 ,1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Ill. Device Description
The Txl Tissue Removal System is an ultrasonic surgical aspirator that emulsifies soft tissue

adremoves it. The system consists of a console, ultrasonic handpiece. tube set, and foot

as cautery pencils, forceps, ultrasonic handpiece tips, and silicone sleeves.

The console provides control over the 4 modes of operations including irrigation, aspiration,
cutting, and coagulation. The console also houses the irrigation and aspiration pumps. Two
USB ports are available for laading software upgrades. An Ethernet port is also available for
future expansion.

Is the device life-supporting or life sustaining? _______

Is the device an implant (implanted longer than 30 days)? IX

Does the device design use software? X

Is the device sterile? X

Is the device reusable (not reprocessed single use)?
Are "cleaning" instructions included for the end user?

IV. Indications for Use : The TX I Tissue Removal System is indicated for use in surgical
procedures where fragmentation, emulsification, and aspiration of soft tissue are
desirable, including general surgery, orthopedic surgery, laparoscopic surgery and
plastic and reconstructive surgery.

V. Predicate Device Comparison: Selector Integra Ultrasonic Surgical Aspirator cleared under
K021989. The freguency and tip amplitude of the proposed device are in the range of
the predicate device: The irrigation flow and the vacuum level are also in the range of
the predicate device cited in the submission. The only difference is noted in the
method of aspiration. i.e.. the predicate device uses the venturi pump and the
proposed device has peristaltic pump for aspiration. This difference does not raise any
concern for safety and eff icacy.

The Indications for Use is identical to those of the predicate device.

VI. Labeling : The proposed labeling are provided in the Appendix A which include the Operator
Manual., Promotional material, Back panel device label, etc which are found to be
adequate.

VII. Sterilization/Shelf Life/Reuse : Cleaning and sterilization information has been provided in
Chapter 7 in the Operator manual. Steam sterilization has been recommended for the
handpiece and reusable tube set. The console and the foot pedal can be cleaned and
the cleaning instructions are adeguately addressed. All components of the system are
provided non-sterile to the user.

2 3
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VIII.Biocompatibility : The material that comes in contact with the tissue is TiAI6V4 which is
cleared in many medical devices and is identical with the material used in the
predicate device. Other components 6ir accessories that are used with this system are
cautery pencils, forceps. handpiece tips. etc which are not included in this
submission.

MX. Software :The programming language used is CIC++. The hardware platform used is based on
the Cirrus Logic EP9315 ARM 9 Processor. The operating system used is embedded
Linux.

Version:??

Level of Concern: Moderate

Software description: X

Device Hazard Analysis:

Software Requirements Specifications.

Architecture Design Chart: X

Design Specifications: IX

Traceability Analysis/Matrix: X

Development: X. ~~~Verification & Validation Testing: - x I
...... ..........

Revision level history: -X

Unresolved anomalies: __ __

X. Electromagnetic Compatibility and Electrical. Mechanical and Thermal Safety:
Electromagnetic compatibility and electrical safety of the device were tested and found
to comply with applicable parts of the following standards: lEG 60601-1. lEC 60601 -1-2,
and IEC 60601-2-2

Xi. Performance Testing - Bench : Performance tests were conducted to demonstrate SE with
the predicate device. The tests performed were as follows: Coagulation power output.
dielectric strength, flow rate. handpiece stroke length. output freguency and power.
power line ground leakage, vacuum, output air pressure.

XII. Performance Testing - Animal :NIA
XIII. Performance Testing - Clinical: NIA

3~~~~~~~~~~~~~~~~~~6
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XIV. Substantial Equivalence Discussion :The subject and predicate devices are identical in both
their indications and technology employed. The maior differences lie in the type of display.
tubing set design, method of aspiration and irrigation.

The differences between the subject and predicate devices are not substantial in terms of
technology employed, or performance specifications, nor do they adversely affect the safety and
efficacy of the proposed device. In terms of bench testing performances the two devices are
nearly identical. It is therefore, believed that the two devices are substantially equivalent.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Y es N o

1. Same Indication Statement?I X If YES GoTo 3

2. Do Differences Alter The Effect Or Raise New If YES=Stop NSE
Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X IIf YES=Go ToS5
___ 4. ~~ ~~~~~~~~~~~~~~~~~~~+ -

4. Could The New Characteristics Affect Safety Or I If YES= Go To 6
Effectiveness?

5. Descriptive Characteristics Precise Enough? x If NO =GoTo 8
If YES =Stop SE

6. New Types Of Safety Or Effectiveness Questions?k If YES= Stop NSE

7. Accepted Scientific Methods Exist? If NO - Stop NSE

8. Performance Data Available? If IfNO Request Data

9. Data Demonstrate Equivalence? ~Final Decision:- SE-

XV. Deficiencies None
XVI. Contact History: No contact was made as there was no issue to be discussed with the

sponsor.

XVII. Recommendation : SE
Regulation Number: 21 CFR 878.4400
Regulation Name: Electrosurgical Cutting
Regulatory Class: 11
Product Code: LFL, GEI

Reviewer Date

Branch Ci Date

4
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510(k) "SUBSTANTIAL EQUIVALENCE"
DECISION-MAKING PROCESS

New Device is Compared toT Marketed Device*

Descriptive Information Does Do the Differences Alter the Intended Not Substantially

-- about New or-Marketed- Indicat n 'entT- Therapeutic/Diagnostic/etc. Effect . YES Equivalent Determination

Device Requested as Needed (in Deciding. May Consider Impact on

Safety and Effectiveness)?,

New Devi as Oe Inended
Use and Ma ustantially Equivalent" 0

New Device Has;

New Intended Use

Does Ne Same
Technological Cha teristics, NO Could the New
e.g. Design. Mate Is, etc.? IT Characteristics Do the New Characteristics

Affect Safety or - Raise New Types of Safety YES
Effecti eness? or Effectiveness Questions?**

NO criptive NO
Char s Precise Enough NO

to Equivalence? 4

NO ~~ ~ (
Are Performance Da Do Accepted Scientific

Available to Asses Equi alence? YES Methods Exist for
Assessing Effects of NO

the New Characteristics?

YES.

Performance Are Performance Data Available NO

Data Required To Assess Effects of New
Characteristics?***

i YES

Performance Data De e Performance Data Demonstrate

Equivalence7 Equivalence?
YES NO

0~~

T Q Substantiall q ' alent" To

·~ : .510(k) Submissions compare new devices to marketed devices. FDA requests additional information if the relationship between
marketed and "predicate" (pre-Amendments or reclassified post-Amendments) devices is unclear.

·:..~ .'This decision is normally based on descriptive information alone, but limited testing information is sometimes required.

·:- . :... Data maybe in the 510(k), other 510(k)s, the Center's classification files, or the literature.

Q
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