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. > Sy 510(k) Premarket Notification
!} NUVASIVE NeuroVision JJB System

stive Spine Technology®

5. S1((K) SUMMARY

In accordance with the Safe Medical Devices Act (SMDA) of 1990 and Title of the Code of
Federal Regulations Part 807 (21 CFR §807), and in particular §807.92, the following summary
of safety and effectiveness information is provided:

A. Submitted by
Laetitia Cousin
Director of Regulatory Affairs and Quality Assurance
NuVasive, Incorporated
4545 Towne Centre Court
San Diego, California 92121
Telephone: (858) 909-1868
Fax: (858) 909-2068

B. Device Name
Trade or Proprietary Name: NuVasive NeuroVision JJB System
Common or Usual Name: Electromyography (EMG) monitor/stimulator

Classitication Name: Surgical nerve stimulator/locator
Device Class: Class 11

Classification: §874.1820, §882.1870

Product Code: 77ETN, 84GWF

C. Predicate Devices
The subject device is substantially equivalent to the following previously cleared devices.

Trade or Proprietary Name: NuVasive NeuroVision JJB System

Manufacturer: NuVasive, Inc.

Classification Name: Surgical nerve stimulator/locator
Device Class: Class II

Classification: §874.1820, §882.1870

Product Code: 77ETN, 84GWF

510(k) Number: K062765

Trade or Proprietary Name: DS7A Constant Current High Voltage Stimulator
Manufacturer: Digitimer, LTD

Classification Name: Stimulator, Electrical, Evoked Response
Device Class: Class 11

Classification; §882.1870

Product Code: 84GWF

510(k) Number: K051357
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. 510(k) Premarket Notification
!:}; NUVASIVE ' NeuroVision JJB System

Creative Spine Yechnotogy®

M
T

Trade or Proprietary Name: Epoch XP

Manufacturer: Axon Systems
Classification Name: Electroencephalograph
Device Class: Class 11

Classification: §882.1400

Product Code: GWQ, GWE, GWF, GW]
510(k) Number: K032741

D. Device Description

The NeuroVision JJB System consists of a Patient Module, a Control Unit comprised of an
embedded computer with touch screen controls and an interface card, and an assortment of
disposable and reusable conductive probes, electrodes, and electrode leads.

E. Intended Use
The NeuroVision System is intended for use in the operating room and non-critical care clinical

environment for neurological monitoring and status assessment. The System may be used alone or in
conjunction with other NuVasive devices to assist in gaining controlled access to the spine.

F. Substantial Equivalence
Data was provided which demonstrated the NuVasive NeuroVision JIB to be substantially
equivalent to previously cleared devices. The substantial equivalence is based upon
equivalence in indications for use, design, material, and function.

G. Summary of Non-Clinical Tests
{Not Applicable).

H. Summary of Clinical Tests
(Not Applicable).
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Rockville MD 20850

Nuvasive, Inc. 0CT 2 9 72007
% Ms. Laetitia Cousin

4545 Towne Centre Court

San Diego, California 92121

Re:  K072343
Trade/Device Name: Neurovision JJB Sysiem
Regulation Number: 21 CFR 882.1870
Regulation Name: FEvoked response electrical stimulator
Regulatory Class: Class II
Product Code: GWF
Dated: August 20, 2007
Received: August 21, 2007

Dear Ms. Cousin:

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 intersfate
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.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it
may be subject to such 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
CFR Part 807); labeling (21 CFR Part 801); 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.
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Page 2 — Ms. Laetitia Cousin

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Center for Devices and Radiological Health’s (CDRH’s) Office of Compliance at
(240) 276-0120. Also, please note the regulation entitled, "Misbranding by reference to
premarket notification” (21CFR Part 807.97). For questions regarding postmarket surveillance,
please contact CDRH’s Office of Surveillance and Biometric’s (OSB’s) Division of Postmarket
Surveillance at 240-276-3474. For questions regarding the reporting of device adverse events
(Medical Device Reporting (MDRY)), please contact the Division of Surveillance Systems

at (240) 276-3464. You may obtain other general information on your responsibilities under the
Act from the Division of Small Manufacturers, International and Consumer Assistance

at toll-free number (800) 638-2041 or (240) 276-3150 or the Internet address
http.//www.fda.gov/cdrh/industry/support/index.html.

Sincerely your
Wl veia
(A () ‘ 4
Mark N. Melkerson
Director
Division of General Restorative
and Neurological Devices
Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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Indications for Use

510(k) Number (if known):_K072343

Device Name: NeuroVision® JJB System

Indications For Use:

The NeuroVision System is intended for use in the operating room and non-critical care
clinical environment for neurological monitoring and status assessment. The System
may be used alone or in conjunction with other NuVasive devices fo assist in gaining
controlfed access to the spine.

Prescription Use X AND/OR Over-The-Counter Use
{Part 21 CFR 801 Subpart D) {21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 1 of 1
(Division Sign-Otl) ‘.
Division of General, Restora.:

and Neurological Devices

e

510(k) Number ="
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" Creative Spine Technology® 858.909.1800 | toll free: 600.455.3476 | fax: 858.908 2000

August 31, 2007 Via Federal Express

Food and Drug Administration

Center for Devices and Radiological Health

Office of Device Evaluation

Document Mail Center (HFZ-401)

9200 Corporate Boulevard A

Rockyille, Maryland 20850 04 0

in: Doner e o Sop , Rty
ttn.: Division of General and Restorative Devices (HFZ-410) 20 0

y
Re:  510(k) Premarket Notification No. K072343 Qé‘os W

NuVasive NeuroVision System

Dear Sir or Madam:

On August 20, 2007, NuVasive submitted the above-referenced Premarket Notification for its
NuVasive NeuroVision System. Contained within Appendix 11T of the subject 510(k) submission
was a softwarc validation test report for the subject device. We realized we mistakenly provided
a blank report rather than the final approved report and apologize for any inconvenience this may
have caused. We arc enclosing the final report of this testing for your reference in reviewing the
subject 510(k) submission.

If you should have any questions, please do not hesitatc to contact me at (858) 909-1868. Thank
you in advance for your time and efforts in reviewing this submission.

Sincerel

Laetitia Cousin
Director of Regulatory & Clinical Affairs, and Quality Assurance

Enclosures:
= 9600075 A0
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DEPARTMENT OFHEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

Nuvasive, Inc. OCT 2 9 2007
% Ms. Laetitia Cousin

4545 Towne Centre Court

San Diego, California 92121

Re:  K072343
Trade/Device Name: Neurovision JJIB System
Regulation Number: 21 CFR 882.1870
Regulation Name: Evoked response electrical stimulator
Regulatory Class: Class II
Product Code: GWF
Dated: August 20, 2007
Received: August 21, 2007

Dear Ms. Cousin:

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.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it
may be subject to such 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
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the clectronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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Page 2 — Ms. Laetitia Cousin

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Center for Devices and Radiological Health’s (CDRH’s) Office of Compliance at
(240) 276-0120. Also, please note the regulation entitled, "Misbranding by reference to
premarket notification” (21CFR Part 807.97). For questions regarding postmarket surveillance,
please contact CDRH’s Office of Surveillance and Biometric’s (OSB’s) Division of Postmarket
Surveillance at 240-276-3474. For questions regarding the reporting of device adverse events
(Medical Device Reporting (MDR)), please contact the Division of Surveillance Systems

at (240) 276-3464. You may obtain other general information on your responsibilities under the
Act from the Division of Small Manufacturers, International and Consumer Assistance

at toll-free number (800) 638-2041 or (240) 276-3150 or the Internet address

http://www fda. gov/cdrh/industry/support/index html,

Sincerely your

o
5 f\
fa W e ”\ R
Mark N. Melkerson
Director
Division of General Restorative
and Neurological Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure
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Indications for Use

510(k) Number (if known):_K072343

Device Name: NeuroVision® JJB System

Indications For Use:

The NeuroVision System is intended for use in the operating room and non-critical care
clinical environment for neurological monitoring and status assessment. The System
may be used alone or in conjunction with other NuVasive devices to assist in gaining
controlfed access to the spine.

Prescription Use X AND/OR QOver-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

yuim

[Division Sign-UtD) |
Division of General, Restora::
and Neurological Devices

e B4

Page 1 of 1

510(k) Number.
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DEBPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devicesgs and
Radioclogical Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.

August 21, 2007 Rockville, Maryland 20850
NUVASIVE, INC. 510 (k) Number: K072343

4545 TOWNE CENTRE CT. Received: 21-AU0G-200Q7

SAN DIEGO, CA 92121 Product: NEUROVISION JJB
ATTN: LAETITIA COUSIN SYSTEM

The Food and Drug Administration (FDA), Center for Devices and
Radiological Health (CDRH), has received the Premarket Notification,

(510 (k}}, vyou 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, 1if the 510(k)

submitter is incorrect, please notify the 510(k) Staff immediately. We
have assigned your submission a unigue 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 510(k) has been completed or if any additional
information is required. YOU MAY NOT PLACE THIS DEVICE INTCO COMMERCIAL
DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA ALLOWING YOU TQ DO 80.

Please remember that all correspondence concerning your submission MUST
be sent to the Document Mail Center (DMC) (HFZ-401} at the above
letterhead address. Correspondence sent to any address other than the
one above will not be considered as part of your official 510 (k)
submigsion.

Please note the following documents as they relate to 510(k) review:
1)Guidance for Industry and FDA Staff entitled, "FDA and Industry Actions
on Premarket Notification (510(k))Submissions: Effect on FDA Review
Clock and Performance Assessment”. The purpose of this document is to
assist agency staff and the device industry in understanding how various
FDA and industry actions that may be taken on 510(k}s should affect the
review clock for purposes of meeting the Medical Device User Fee and
Modernization Act (MDUFMA). Please review this document at

www. fda.gov/cdrh/mdufma/guidance/1219.html. 2)Guidance for Industry and
FDA Staff entitled, "Format for Traditional and Abbreviated 510(k)s".
This guidance can be found at www.fda.gov/cdrh/ode/guidance/1567.html.
Pleage refer to this guidance for assistance on how to format an original
submission for a Traditicnal or Abbreviated 510(k}. 3)Blue Book
Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail
Communication with Industry about Premarket Files Under Review". Please
refer to this guidance for information on current fax and e-mail
practices at www.fda.gov/cdrh/ode/a02-01.html.

5°
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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., 510(k), IDE, PMA, HDE) with an electronic
copy. Forxr more information about the program, including the formatting
requirements, please visit our web site at

www.fda.gov/cdrh/elecsub. html.

Lastly, you should be familiar with the regulatory requirements for
medical devices available at Device Advice www. fda.gov/cdrh/devadvice/".
If you have questions on the status of your submission, please contact
DSMICA at {240) 276-3150 or the toll-free number (80C) £38-2041, or at
their Internet address http://www.fda.gov/cdrh/dsma/dsmastaf.html. If
you have procedural questions, please contact the 510{k) Staff at
(240)276-4040.

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Office of Device Evaluation

Center for Devices and Radiological Health

h
~J
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NeuroVision® JIB System

510(k) PREMARKET NOTIFICATION

NuVasive, Incorporated

NEUROVISION JJB SYSTEM

Prepared and Submitted by
NuVasive, Incorporated
4545 Towne Centre Court
San Diego, California 92121

rJ

Date Prepared: August 20, 2007




NuVasive®, Incorporated

510(k) Premarket Notification

NuVasive, Incorporated

510(k) Premarket Notification
NeuroVision® JIB Sysiem

e ————————————————————

NEUROVISION JJB SYSTEM
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510(k) Premarket Notification
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NuVasive”, Incorporated

SECTION 1
Medical Device User Fee Cover Sheet
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NuVasive”, Incorporated

510(k) Premarket Notification

NeuroVision® JIB System

%

DOTE: T vage | of |

Form Appreves: OMB Mo, (93013 | [ Expiration {130z Jaueary 35, 2010 Soz bnemuctioas for OME Soeitment,

DEPARTMENT OF HEALTH AND HUMAN SERVICES )
FOOD AND DRUG ADMINISTRATION PAYMENT IDENTIFICATION NUMBER:  MDB031671-056733

MEDICAL DEVICE USER FEE COVER SHEET Write the Paymen Identification number on vour check,

Acompleted Cover Shaet must accompany each erigingl application or supplement subject 1o fees. The lollowing actions must ba taksn
to preperly submit your application and fee payment:

- Electronically submits the complated Cover Sheet 1o the Food and Drug Adménistration (F DA) before payment is sent.

2. Include printed capy of this complated Cover Sheet with a check made payable o the Food and Grug Administration, Remeatmber that
the Payment [densification Nurber must be wrilten on the check.

3. Mail Check and Cover Sheet 1o the US Bank Lock Box, FDA Account, PO, Box 856733, St. Louis, MG 63185-6733. {Note: In ng case
shouid payment bg submitted with the application.)

4. If you prafer fo send & check by a courier, the courler may deliver the chock and Cover Shest ta: US Bank, Attn: Govemnment Lockbox
956733, 1005 Convenrtion Plaza, St. Louis, MO 83101, (Note: This address is for cousier delivaty only, Contact the US Bank at 314~
418-4827 I you have any questions congerning courler delivary.}

5. ForWire Transfer Payment Precadures, please refer to the MDUFMA Fee Payment Instructions at the Ioflowing URL:
http:iwww.fde gowicdm/mdufmaftags.nimi#da. You are responsible for paying all fess asscciated with wire transfer,

6. Include a copy of the complate Cover Sheet in volume ong of the applicalion whan submitfing to the FDA al sither the CBER or
CDRH Document Mail Center.

1. COMPANY NAME AND ADDRESS (include nams, street 2. CONTACT NAME
address, ¢ity slate, country, and post office code) Laetitia Cousin
2.1 E-MAIL ADDRESS
NUVASIVE INC lcousin @ruvasive.com
N REC T ’
gi",f g,%\go%g%gz, QUR 2.2 TELEPHONE NUMBER (include Ares code)
us 858-909-1868
1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) 2.3 FACSIMILE (FAX} NUMBER {Include Ares code}
33-0768508 856-909-1900

3. TYPE OF PREMARKET APPLICATION (Select one of the following in gach column; if YOU are unsure, please refer 1o the application
descriptions at the following web site; httpHwwe.ida.govide/mduima

i . 4.1 Relect one pf the types below
{X] Premarket notification(510{k}); except for thisd pany [X] Qriginal Appiication
[ ] Biologics License Application {(BLA) -
{ ] Premarket Approval Application {(PMA} [} Efficacy (BLA)
| I Modviar PMA {1 Panel Track (PMA, PMR, PDP)
17 Product Development Protocol (PDP) [ Real-Time {PMA, PMH, PDF)
[] Premasket Repoti (PMR) [ 180-day (PMA, PMR, POPR)

4. ARE YOU A SMALL BUSINESS? {See the Instructions for more information on determining this statys)

X1 YES, | meet the small business criteriz and have submitted the required NO, L am not a small business
qualifying documents o FDA

4,1 1 Yes, please enter your Small Business Decision Number: SBDO70100

5. 15 THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF S0, CHECK THE
APPLICABLE EXCEPTION.

[} This application is the first PMa submitied by a gualified smalt busingss, {1 The sofe purpose of the application is to support
including eny afftiates, parents, and partner fims conditions of sse for a pediatrie population

['1 The application is submittad by 2 state or federal
governmant entity for a device thai is not 1o be distributed
commercially

1] This biclogics application is submitled under secion 351 of the Public
Haaith Service Act for & product ficensed tor further manufacturing use only

6. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WANVED DUE TO SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ARULT POPULATION? (If 30, the application is
sutject to the tee that applies for an original premarket approval application (PMA).)

{1YES I NG
7. USER FEE PAYMENT AMOUNT SUBMITTEL FOR THIS PREMARKET APPLICATION
$3,326.00 05-Jul-2007

Form FDA 3601 (0122007)

"CloseWindow" Print Cover sheet

httns:/Hdasfinaon. fda. cov/OA HTMI /mdufmaCSedCleTiemsPamnn isn?ordnmm=6031611 771 710077

Page - 4 -
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510(k) Premarket Notification
NeuroVision® JIB System

e

NuVasive®, Incorporated
p

SECTION 2

Premarket Submission Cover Sheet
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NuVasive®, Incorporated

e

510(k)} Premarket Notification

NeuroVision® JIB System

CDRH Submission Cover Sheet

O Modules submission
0 Amendment

O Report

00 Report Amendment

O Special

O Panel Track

0O 30-day Supplement
O 30-day Notice

O Original PDP

I Notice of intent to start

clinical trial
O Intention to submit

& Traditional

0 Special

O Abbreviated
0O Additional

Date of Submission: August 20, 2007 FDA Document Number:
Section A Type of Submission

PMA PMA Supplement PDP 510(k) Meeting
O Original submission | O Regular CC Presubmission summary | @ Original submission | 5 pye.|pE meeting

O Pre-PMA mecting
O Pre-PDP meeting
03 180-day meeting
G Other {specify):

O Amendment

O Onginal submission

O Additional information

O Original submission

Notice of Completion information

0O 135-day Suppl t e

O Real t‘y Pf,p ST | O Notice of Completion (1 Traditional
eal- cview .

O A ;mc 1o PMA 0 Amendment to PDP [ Special
mendment to O Abbreviated
Supplement 0 Report

IDE Humanitarian Class II Exemption Evaluation of Other Submission
Device Automatic Class III ) o
O Original submission Exemption [J Original submission Designation Describe submission:

D Supplement 0O Amendment
O Additional
os
upplement information
0O Report
Section B Applicant or Sponsor

Company/Institution name:
NuVasive, Incorporated

2031966

Establishment registration number:

N/A

Division name (if applicable):

Phone number (include area code):
858-900-1868

Street address:

4545 Towne Centre Court

Fax number (include area code):
858-909-2068

City: San Diego

State/Province: CA

Country: USA

Contact name; Laetitia Cousin

Contact title: Director of RA/CA/QA

Contact e-mail address: lcousin@nuvasive.com

Section C Submission correspondent (if different from above)
Company/Institution name: Establishment registration number:
NA NA

Division name (if applicable): Phone number (include area code):
NA NA

Street address: Fax number {include area code):
NA NA

City: State/Province: Country:
NA NA NA
Contact name:

NA

Contact title: Contact e-mail address;

NA NA

e —————————— e
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NuVasive®, Incorporated

510(k) Premarket Notification
NeuroVision® JJB System

e

O Additional or expanded indications

O Licensing agreement

0 Process changc:
O Manufacturing
O Sterilization
O Packaging
O Other (specify below)

O Response to FDA correspondence:
O Request for applicant hold

O Request for extension

O Other reason (specify):

O Request for removal of applicant hold

O Software

0 Color additive

0 Material

O Specifications

O Other (specify belaw)

O Labeling change:
O Indications
O Instructions
0 Performance characteristics
O Shelf life
0O Trade name
O Other (specify below)

0 Request to remove or add manufacturing site

Section D1 Reason for Submission - PMA, PDP, or HDE
O New device O Change in design, component, [J Location change:
[J Withdrawal or specifications: O Manufacturer

0O Sterilizer
O Packager
0J Distributor

OO Report submissions;
O Annual or periodic
[0 Post-approval study
[ Adverse reaction
O Device defect
O Amendment

O Change in ownership

O Change in correspondent

Section D2

Reason for Submission — IDE

O New device

O Addition of institution

(1 Expansion/extension of study
0O 1IRB certification

O Request hearing

0O Request waiver

&3 Termination of study

0O Withdrawal of application

0 Unanticipated adverse event
0O Notification of emergency use
00 Compassionate use request

O Treatment IDE

O Continuing availability request

0O Other {specify):

0O Change in:

O Correspondent

O Design

D Informed consent

O Manufacturer

0O Manufacturing process
O Protocol - feasibility
O Protocol - other

O Sponsor

0O Report submission:

0] Current investigator

0O Annual progress

0 Site waiver limif reached
O Final

O Response to FDA letter concerning:
{1 Conditional approval
O Deemed approved
O Deficient final report
£ Deficient progress report
O Deficient investigator report
0 Disapproval

O Request extension of time to
respond to FDA

0 Request meeting

Section D3

Reason for Submission — 510(k)

00 New device
[ Addition or expanded indications

D Other reason (specify):
Modification of existing device

O Change in technology
0O Change in design

O Change in materials

(3 Change in manufacturing process

%
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Section E

Additional Information on 510(k) Submissions

Product codes of devices to which substantial
equivalence is claimed:

Summary of, or statement concerning, safety and
effectiveness data:

1 77ETN

2 84GWF 3 4

510k} summary attached
00 510(k) statement

Information on devices to which substantial equivalence is claimed:

510(k) Number Trade or proprietary or model name Manufacturer
K062765 NeuroVision JIB System NuVasive, Inc.
K032741 EpochXP Axon Systerns
K051357 Digitimer Digitimer
Section F Product Information — Applicable to All Applications

Common or usual or classification name: Electromyography (EMG) monitor/stimulator

Trade or proprietary or model name

Model number

1 NeuroVision JJB System Multiple

2

FDA document numbers of all prior related submissions (regardless of outcome):

1 2 3 4 5 &
Data included in submission: O Laboratory Lesting O Animal trials 0 Human trials

Section G

Product Classification — Applicable to All Applications

Product code:
84GWF

TTETN, | C.F.R. section: §874.1820, 882.1870

Device class:

CClass 1
O Class OI

& Class [I
O Unclassified

Classification panel; Ear, Nose, and Throat Devices

the spine.

Indications (From labeling):
The NeuroVision System is intended for use in the operating room and critical care areas for neurological monitoring and
status assessment. The System is used in conjunction with other NuVasive devices to assist in gaining controlled access to

Page - 8 -
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Note: Submission of this information does not affect

the need to submit a 2891 or 2891a Device FD A Document Number:

Establishment Registration Form.

Section H Manufacturing/Packaging/Sterilization Sites

B Original FDA establishment registration number: ® Manufacturer (7 Contract sterilizer
0 Add O Delete NA O Contract manufacturer O Repackager/ relabeler
Company/Institution name: Establishment registration number:

NuVasive, Incorporated 2031966

Division name (if applicable) Phone number (include area code):

NA 858-909-1868

Street address: Fax number (inciude area code):

4545 Towne Centre Court 858-909-2068

City: San Diego State/Province: CA Country: USA ZIP/Postal Code: 92121

Contact name; Laetitia Cousin

Contact title: Director of Regulatory Affairs and Quality | Contact e-mail address: lcousin@nuvasive.com
Assurance
O Original FDA establishment registration number: O Manufacturer O Contract sterilizer
0 Add O Delete 0 Contract manufacturer O Repackager/relabeler
Company/Institution name: Establishment registration number:
Division name (if applicable): Phone number (include area code):
« )
Street address: Fax number (include area code):
)
City: State/Province: Country ZIP/Postal Code:

Contact name:

Contact title: Contact e-mail address;
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SECTION 3
310(k) Cover Letter
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August 20, 2007 Via Federal Express

Food and Drug Administration

Center for Devices and Radiological Health
Office of Device Evaluation

Document Mail Center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850

Attn.: Division of General and Restorative Devices (HFZ-410)
Re:  510(k) Premarket Notification
NuVasive NeuroVision JIB System

Ladies and Genilemen:

In accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act (the Act), as amended,
and with Title 21 of the Code of Federal Regulations (21 CFR), Part 807, SubPart E, this Premarket
Notification is being submitted to advise the Food and Drug Administration (FDA) of the intent of
NuVasive, to market its NeuroVision JJB System. Pursuant to Title 21 CF R, §807.87, we enclose the
following information pertaining to the subject device:

[a] Device Name

Trade or Proprietary Name: NuVasive NeuroVision JJB System
Common or Usual Name:  Electromyography (EMG) monitor/stimulator
Classification Name: Surgical nerve stimulator/locator

{b} Manufacturing Establishment Registration Number

NuVasive, Incorporated

4545 Towne Centre Court

San Diego, California 92121

Establishment Registration Number: 2031966

Page - 11 -
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Ie] Classification

Per Title 21 CFR, §874.1820, a surgical nerve stimulator/locator is identified as:

"...a device that is intended to provide electrical stimulation to the body to locate and identify
nerves and to test their excitability.”

The NuVasive NeuroVision JJB System is used for intraoperative monitoring and neurological
status assessment by the administration of brief electrical stimulus pulses to neural tissues and
the EMG monitoring of the associated muscle groups. The System is used in conjunction with
other NuVasive devices to assist in gaining controlled access to, and visualization of, the spine.

As such, it is substantially equivalent to the generic type of device described in Title 21 CFR,
§874.1820. The subject device also shares characteristics of devices classified as evoked
response stimulators as described in 21 CFR, §882.1870.

[d] Labeling

Draft labels and labeling for the subject device are described in Section 13 of the enclosed
510(k) submission, and are contained in an Appendix attached thereto.

le] Substantial Equivalence

The subject device has the same intended use, design, materials, performance characteristics,
and the same or equivalent labeling, and is therefore substantially equivalent to, other device
systems cleared by the agency for commercial distribution in the United States. A comparison
of all pertinent characteristics of the subject device to its predicate device may be found in
Section 12 of the enclosed Premarket Notification submission.

It is the position of NuVasive that the descriptions and information contained in this Premarket
Notification constitute confidential commercial information, and we ask that the agency regard the
contents of this submission as subject to protection from public disclosure in accordance with the
provisions of Title 21 CFR, §21.61.

The intent to market the subject device, and the descriptions and information contained in the enclosed
510(k) Premarket Notification, have not been disclosed to persons outside NuVasive excepting only
consultants and/or suppliers subject to non-disclosure agreement. We therefore ask that the agency
consider the existence of this submission to be "trade secret” confidential commercial information
subject to protection from public disclosure in accordance with the provisions of Title 21 CFR,
§807.95(b).

We understand that the submission to the U.S. Government of false information is prohibited by Title
18 of the United States Code (USC), part 1001, and by Title 21 UCS, Part 331(q).

e —————————————————————————
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We trust that the information and descriptions provided in this Premarket Notification will prove
sufficient to facilitate a determination of substantial equivalence of the NuVasive NeuroVision JJB
System to other medical devices currently cleared by the agency for commercial distribution in the U.S.
If you should have any questions or require additional information, please do not hesitate to contact me
at (858) 229-9924,

Sincerely,

Laetitia Cousin
Director of Regulatory and Clinical Affairs, and Quality Assurance

Enclosures:  510(k) Premarket Notification (submitted in triplicate),

Page - 13 -
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SECTION 4

Indications for Use Statement
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4. INDICATIONS FOR USE

510(k) Number (if known):

Device Name: NuVasive NeuroVision JJB System

Indications for Use:

The NeuroVision System is intended for use in the operating room and critical care areas for
neurological monitoring and status assessment. The System is used in conjunction with other
NuVasive devices to assist in gaining controlled access to the spine.

Prescription Use X AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page - 15 -
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SECTION §
510(k) Summary
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5. 510(K) SUMMARY

In accordance with the Safe Medical Devices Act (SMDA) of 1990 and Title of the Code of
Federal Regulations Part 807 (21 CFR §807), and in particular §807.92, the following summary
of safety and effectiveness information is provided:

A. Submitted by
Laetitia Cousin
Director of Regulatory Affairs and Quality Assurance
NuVasive, Incorporated
4545 Towne Centre Court
San Diego, California 92121
Telephone: (858) 909-1868
Fax: (858) 909-2068

B. Device Name
Trade or Proprietary Name: NuVasive NeuroVision JJIB System
Common or Usual Name: Electromyography (EMG) monitor/stimulator

Classification Name: Surgical nerve stimulator/locator
Device Class: Class 11

Classification: §874.1820, §882.1870

Product Code: T7ETN, 84GWF

C. Predicate Devices
The subject device is substantially equivalent to similar previously cleared devices.

D. Device Description
The NeuroVision JJB System consists of a Patient Module, a Control Unit comprised of an
embedded computer with touch screen controls and an interface card, and an assortment of
disposable and reusable conductive probes, electrodes, and electrode leads.

E. Intended Use
The NeuroVision System is intended for use in the operating room and critical care areas for

neurological monitoring and status assessment. The System is used in conjunction with other
NuVasive devices to assist in gaining controiled access to the spine.

Page - 17 -

74

Page 52



510(k) Premarket Notification
NeuroVision® JJB System

e —————————————

NuVasive®, Incorparated

F. Substantial Equivalence

Data was provided which demonstrated the NuVasive NeuroVision JJB to be substantially
equivalent to previously cleared devices. The substantial equivalence is based upon
equivalence in indications for use, design, material, and function.

G. Summary of Non-Clinical Tests
(Not Applicable),

H. Summary of Clinical Tests
(Not Applicable).
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SECTION 6

Truthful and Accurate Statement
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NuVasive®, Incorporated

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT

[As required by 21 CFR 807.87 (j)]

I certify, in my capacity as Director of Regulatory and Clinical Affairs, and Quality Assurance
for NuVasive, that, to the best of my knowledge, all data and information submitted in this
premarket notification are truthful and accurate and that no material fact has been omitted.

=T/ [Signature]

Laetitia Cousin
[Typed Name]

August 20, 2007
[Dated]

Page - 20 -

17

Page 55



_ 510(k) Premarket Notification
NuVasive®, Incorporated NeuroVision® JJB System

%

SECTION 7

Class III Summary and Certification

NOT APPLICABLE
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SECTION 8

Financial Certification or Disclosure Statement

NOT APPLICABLE
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SECTION 9

Declarations of Conformity and Summary Reports

NOT APPLICABLE

e ——————————————————————————
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SECTION 10

Executive Summary
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10. EXECUTIVE SUMMARY

The NV.JJB System is an electronic device comprised of three (3) basic elements — a Control Unit,
a Patient Module, and a set of electrodes, probes, and cables. The System is intended to visual
and audible indications are provided to which the surgeon may refer during the course of the
surgery, and which may serve te aid in reducing surgical trauma to spinal nerves during surgery.
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Device Description
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11. DEVICE DESCRIPTION

A. Description of Original/Current Device
Overview of System Functions

The NeuroVision JJB (NVJJB) System is a component of a comprehensive, minimal access
system, which includes cannulae, implants, and a series of manual instruments designed for use
with the System. When used in conjunction with the other elements of the NuVasive Access
System, the NV.JJB System provides electrical neuro-stimulation for intraoperative detection of
nerves during surgery of the spine. By so doing, the NVJJ/B System provides clinicians with
information regarding the detection and directional position of spinal nerves near the distal, or
penetrating, end of the cannulae and such instruments as are deployed through it. Both the
cannulae and the various instruments may be aligned with, and advanced into, the spinal region
under radiographic guidance.

The NVJJB System utilizes conventional neurophysiologic monitoring to reduce the incidence of
injury to nerve roots during instrumented spine surgery. In the procedure, stimulus evoked
electromyography is used to determine changes in nerves. Corresponding muscle groups are
monitored using electrodes, while stimulation is used to detect nerve responses.

The Detection Function enables the NVJJB System to provide a nerve stimulation signal at the
distal end of the Cannulae. The EMG responses to this stimulation are monitored by the
electrodes placed on the muscle groups innervated by the spinal nerves likely to be encountered
during the surgical procedure (i.e., at the operative level of the spine). A color indicator and/or
quantitative value are displayed to the user once the nerve has been “detected”.

The Screw Test Function provides electrical stimulation through an independent probe to verify
pedicle wall integrity during or after placement of bone screws. If the pedicle wall is intact, the
bony cortex provides a high impedance barrier to the flow of electrical current and no EMG
response is elicited. In the event the pedicle wall has been fractured, however, resistance to the
flow of electrical current is low, resulting in depolarization of the adjacent nerve root and
contraction of the innervated muscle. Muscle responses are recorded via skin surface electrodes,
which are placed on the myotomes associated with the particular level of screw placement in the
spine.

During certain aspects of the surgical procedure, it is desirable to determine when nerves arc
being stressed as a result of compression or stretching. In some cases when these stress
conditions occur, there is a burst of spontaneous nerve activity, which can be detected by
monitoring the EMG response channels visually. As part of the Free Run EMG Function, NVJJB
continually broadcasts a mix of allneural channels on the audio speaker.

Page -27 .
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The Nerve Retraction Function provides the surgeon with an indication of the change in EMG
response of innervated myotomes during and after the retraction of nerve roots and cauda equina.
The NVJJIB System monitors the EMG responses of the myotomes that are innervated by the
retracted nerve. The surgeon first establishes a baseline response by stimulating the non-retracted
nerve, then, during the course of the surgery, the surgeon monitors the change in the EMG
response. The NVJJB System uses the threshold current as the parameter that indicates the
relative EMG response strength of the innervated myotomes.

The Train of Four (TOF) application is intended to measure the response of the patient to a train
of four stimulation pulses. The pulses are applied to electrodes typically placed at the head of the
fibula to stimulate the peroneal nerve. The recording electrodes on the Tibialis Anterior muscle
are monitored for response. Based on the strength of the responses to the four stimulation pulses,
the surgeon can determine if muscle relaxants are active. The response to a brief train of stimuli
is a more sensitive index of receptor blockade by a competitive neuromuscular blocking agent
than is the response to a single twitch. An electrical impulse is delivered to a peripheral nerve and
the corresponding muscle contraction is observed. This stimulation pattern delivers four quick
impulses to the nerve. In the absence of neuromuscular blocking agents, each impulse will
produce one contraction. With increasing blockade this response fades, first the fourth impulse or
twitch is suppressed, then the third, followed by the second, and finally the first twitch. The TOF
pattern is commonly run throughout an operation in the repeat mode to provide a continuous
assessment of moderate degrees of neuromuscular block in effect.

The TceMEP function is intended for the intraoperative monitoring of spinal cord and motor
pathway integrity. A group of high voltage current pulses are applied to scalp electrodes to
provide transcranial stimulation of the motor cortex. Muscle groups in the extremities are
monitored for Compound Muscle Action Potential (CMAP) responses. The presence, stimulation
threshold and strength of the responses help the surgeon make a rapid assessment of the
functional continuity of the spinal cord and motor pathways. This application is intended to
provide an adjunctive method of minimizing the risk of surgically induced motor injury. The
device is used transcranially to electrically stimulate the brain's motor cortex, resulting in a
descending motor evoked potential (MEP) which is conducted down the spinal cord to upper and
lower limb extremities. The pathways stimulated in this manner are the same as those used by the
brain to control voluntary movement. Alterations in the MEP stimulaton thresholds and/or
response characteristics can provide the surgical staff with crucial warning of possible neural
complications.

The Remote Reader Windows Application provides real time remote access to a NeuroVision
system. NeuroVision modes such as detection, screw test, and free-run EMG monitoring
functions can be seen using the remote reader. The remote access is performed using the internet.
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Device Components/Accessories

Fioure 1 — Current NeuroVision I1TR Svcfem

(b)(4) Trade Secret

The NVJJB System consists of the following components, as illustrated in F igure 1.

1. Control Unit. The Control Unit commands the stimulation sources, receives digitized EMG
response signals and other information transmitted from the Patient Module, processes the EMG

responses |(b)(4) Trade Secret

- r\, and displays the

(b)(4) Trade Secret

e hardware consists of an embedded microcomputer system
and a graphic display unit with a touch panel. A medical

grade power supply provides isolated power to the device. This hardware is packaged in a unit
designed to be located near the surgical table. The overall functions of the Control Unit

software include:

a. Receive user commands via touch screen

b. Activate stimulation in the requested mode
¢. Process signal data according to defined algorithms

%
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d. Display received parameters and processed data
€. Monitor system status and report fault conditions

2. Patient Module. The Patient Module contains the electrical connections to all electrodes, EMG
response signal conditioning circuitry, stimulator drive and steering circuitry, and a digital
communications interface to the Control Unit. This hardware is packaged in an enclosure that is
placed near the patient.

3. Mobile Stand. The optional Mobile Stand provides a stable, moveable platform for the Control
Unit outside of the sterile field. In addition, it has drawers for storage of the Patient Module,
cables and accessories as required.

4, Interconnection Cables.

a. EMG Harness — This non-sterile, single-use, cable set connects the Patient Module to the
Common, Anode, and EMG electrodes.

b. Surgical Accessory Cable — This non-sterile, reusable, cable connects the Patient Module to
the Handpiece designed for use with the various accessories to the Systen.

5. Stimulation Anode Electrode. EMG Electrodes, and EMG Common Electrode. The EMG
Electrodes are placed over the muscle groups in which the responses are to be sensed.
Conventional skin surface EMG electrodes or needle electrodes may be used. The NVJJ/B
System provides form of EMG electrodes used to monitor major muscle groups|/(b)(4)

(b)(4) | The surface Anode Electrode has a larger surface area than the response electrodes and
provides a return path for the stimulation current. The Reference Electrode provides a ground
reference to the pre-amplifiers in the Patient Module. NuVasive also offers a proprietary design
of surface electrodes and EMG harness, necessary to connect the electrodes to the System. The
same electrode may be used for both reference and recording functions. The NuVasive design
incorporates a dual electrode, thereby reducing the number of electrodes to be placed on the
patient (dual electrode instead of a pair of individual electrodes). In addition, the connection is
integrated with the electrode.

6. Stimulation Handpiece. The Handpiece provides the surgeon with mechanical and electrical
control over the Accessories. The Handpicce is provided non-sterile, reusable, to be autoclaved
before use.

7. Software. All of the functions currently offered with the System (as described above, Detection,
Screw Test, Nerve Retraction, and Free Run EMG) are currently operated under the (b)(4) Trade
operating system. -

8. Accessories.

a. Detection Function. When used in conjunction with the NV.JJB System, these Accessories
can provide neurophysiologic information as to the relative proximity of nerve roots during
blunt dissection with dilating cannulae and operation through the working cannula.

m
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1.

11,

Initial Dilator and K-Wire. This is a blunt dissection device that has a|(b)@)
monopolar electrode on the tip. The Initial Dilator with K-Wire is aligned using the
Surgical Navigator and radiographic guidance and advanced into the operative region
using NVJIB for nerve detection. Once the proper location is achieved, the K-wire is
docked to the annulus and the Initial Dilator is advanced up to the annulus.

Dilating Cannulae and MaXcess® Retractor Blades. These cannulae and blades are
blunt dissection devices that provide a means for the surgeon to access the spine
through a central lumen. Cannulae of increasing diameter are then guided over the
previously installed cannula until the desired Jumen is installed. Each cannula has
(b)(4) stimulating electrodes to allow detection and direction evaluation. The blades
of the MaXcess Retractor are also equipped with electrodes at their tip to allow for
neurophysiologic monitoring while the retractor is in place.

b. Screw Test Function. This function provides a pathway for electrical stimulation to verify
pedicle wall integrity during or after placement of bone screws. The tip of these Screw Test
accessories 1s placed in the screw hole prior to screw insertion or placed on the installed
screw head.

1.

ii.

1il,

v,

The Ball-Tip Probe has an insulated shaft with a conductive ball tip design, and is
mostly used during conventional open procedures;

The InStim™ K-Wire Insulator provides insulation to a K-Wire while sending
electrical stimulation to the K-Wire Tip. The device slides over the K-Wire (b)(4)

(b)4) to fluoroscopically confirm placement at the bone-tissue interface.

The I-PAS™ Needle is a large bore needle used to pierce bone. This type of needle is
commenly used in spinal applications to access the pedicles percutaneously during
minimally disruptive pedicular fixation. |(b)@4)

(b)4)

The Screw Test Function may also be used in conjunction with other standard
manually operated instruments. This is achieved using the Dynamic Stimulation Clip
and insulating sheath. The clip provides stimulation to the tip of the instrument by
attachment to the proximal portion of the instrument shaft while the latter is insulated
via the sheath.

c. Nerve Retraction Function. This Function provides the surgeon with an indication of the
change in EMG response of innervated myotomes during and after the retraction of nerve
roots and cauda equina.

1.

The NVIIB Nerve Retractor is very similar in design to standard surgical manual
retractors (Class I, 21CFR §878.4800).
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Substantial Equivalence
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12. RATIONALE FOR SUBSTANTIAL EQUIVALENCE

A. Basis for Rationale

NuVasive has determined, and will establish in this submission, that the subject device is
substantially equivalent, if not identical to one or more of its predicate devices, cleared by the
agency for commercial distribution in the United States. The basis for our conclusion is reached
through consideration of the requirements for substantial equivalence as delineated in the June
30, 1986, Center for Devices and Radiological Health (CDRH) publication entitled Guidance on
the Center for Devices and Radiological Health’s Premarket Notification Review Program.
This document includes, as Attachment 11, a flow chart entitled 5 10(k) Substantial Equivalence
Decision-Making Process (Delailed), which illustrates the logical basis for such decision.

A reproduction of this flow chart has been incorporated as Figure 2, and to facilitate review of
this premarket notification we have taken the liberty of highlighting thereon the decision-
making pathway we have followed in reaching our conclusion that the subject device is
substantially equivalent to its predicate device. This flowchart also serves as the model upon
which we base the following discussion in support of our position. This discussion serves to
demonstrate the substantial equivalence of the subject device system to other commercially
available predicate devices.

B. Substantial Equivalence Decision-Making Process

The following discussion addresses, in order, each question posed by the cited CDRH
publication, as depicted in the flow chart reproduced as Figure 2.

%
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Does the New Device Have The Same Indications Statement?

Yes. As shown by a comparison of the draft labeling for the subject device contained in Appendix 1
with the predicate devices labeling provided in Appendix Il the indications for use for the NuVasive
NVJJB System are substantially equivalent, if not identical, to those of the predicate devices
tdentified in Table 1 below:

COMPANY/
s TI
DEVICE 510(x) No INDICATIONS STATEMENT
NuVasive Present The NeuroVision System is intended for use in the operating room and critical

Submission | care areas for neurological monitoring and status assessment. The System is
used in conjunction with other NuVasive devices to assist in gaining controlled
access to the spine.

NuVasive K062765 The NeuroVision JIB System is used for intraoperative monitoring and
neurological status assessment by the administration of brief electrical stimulus
pulses to neural tissues and the EMG monitoring of the associated muscle
groups. The System is used in conjunction with other NuVasive devices to
assist in gaining controlled access to, and visualization of, the spine.

Digitimer Ltd. K051357 The DS7A and DS7AH are stimulators intended for use during neurological
DS7A, DS7TAH monitoring and assessment in a clinical environment. They are intended for use
by trained personnel either competent to apply appropriate stimuli or under the
supervision and instruction of one who is.

Axon Systems K032741 The Epoch XP is intended for use in the operating room and critical care areas
Epoch XP for neurological monitoring and assessment. The instrument uses EEG, evoked
potentials and EMG techniques to provide health care professionals with
information to help assess a patient’s neurological status during surgery or

long term monitoring in the ICU,

Table 1: Indications Statement Comparison
Based upon this comparison of predicate device indications, it is clear that the subject device’s
indications statement is substantially equivalent, if not identical, to that of the predicate devices
identifted above.
Does the Device Have the Same Technological Characteristics, e.g. Design, Materials, etc.?
Yes. As stated below, the NuVasive NVJJB System is substantially equivalent to its predicates,
cleared for commercial distribution in the U.S. in terms of its design, component materials,

function, and such other requirements and characteristics as may be associated with the
manufacture of any medical device, including sterilization, and labeling.

Design

As described in Section 11 of the present submission and outlined in the Table below, the subject
device is substantially equivalent in design to one or more of its predicate devices.

The following Table 2 provides a comparison of the subject device and its predicates:

m
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Based upon the information displayed in the above Tables 3 and 4, it is readily apparent that the
subject device is substantially equivalent, if not identical in every desi gn respect to one or more of
its predicate devices.

Materials and Biocompatibility

Since the subject device and its predicates are all made of materials recognized as being reasonably
safe for limited contact duration (less than 24 hours), the NuVasive NewroVision System and its
predicate devices are identical in terms of biccompatibility.

Function

The subject device is functionally identical to its predicate devices, in that they are all intended for
intraoperative monitoring and neurological status assessment.

Sterilization

Like its predicate devices, the subject device will be validated to achieve an SAL of 10,

Are the Descriptive Characteristics Precise Enough to Ensure Equivalence?

Yes. Characteristics descriptive of the subject device are sufficiently understood and precise
enough to ensure the substantial equivalence of the subject device to its predicate device cleared by
the agency for commercial distribution in the U.S. Among these characteristics are the following:

= Indications for Use;

* Design;

= Materials;

*  Biocompatibility;

* Such other requirements and characteristics as may be associated with the manufacture of

any medical device, including sterilization, and labeling.

C. Conclusions

As has been established by the descriptions, information, and comparisons contained in this
Premarket Notification submission, the NuVasive NeuroVision System has been demonstrated
substantially equivalent, if not identical, to its predicate devices cleared by the agency for
commercial distribution in the U.S. in terms of its indications for use, its design, its materials of
composition, its biocompatibilty, its sterilization, and its function.
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SECTION 13
Proposed Labeling
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13. PROPOSED LABELING

Draft labeling may be found in Appendix 1. This labeling consists of a draft package
insert, a representative unit package label, and proposed surgical technique, as well
indications for use page. Unit package labeling will differ from the representative
examples provided only in such product-specific information as specifications of reorder
codes, quantity, lot number, and expiration date.

For comparison purposes, samples of labeling for the predicate devices are contained in
Appendix II. These consist of indications for use statements provided in the 510(k) for
the selected predicate devices, as well as marketing brochures.

Page - 40 -
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SECTION 14
Sterilization and Shelf Life
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14, STERILIZATION AND SHELF LIFE

All sterilization instructions for the System’s accessories will be provided in the
Instructions for Use for these individual devices, and will be validated to assure a minimum

Sterility Assurance Level (SAL) of 108 in accordance with all applicable ANSIVAAMI/ISO
Methods, and other industry standards.

Page - 42 -
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SECTION 15
Biocompatibility
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15. BIOCOMPATIBILITY TESTING

No new accessories are being added to the System at this time. In that the current devices
are composed of known and accepted materials, the biosafety of the subject device and
accessories need not be considered of concern.

m
e e T e —
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SECTION 16
Software
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16. SOFTWARE

No software changes are being presented in the present submission. We are only providing
documentation supportive of the most current software revision for informational purposes as
the intent of the present submission is only to modify our current indications. No design
changes were made to the system.

Table 2: Software Documentation
As required per Agency's guidance document entitled *“Guidance for the Content of Premarket Submissions
for Software Contained in Medical Devices”, dated May 29, 1998

"SOFTWARE DESCRIPTION/ ATTACHMENT REFERENCE
DOCUMENTATION R : ' .
Software Level of Based on the Agency’s "Guidance for the Content of Premarket Submissions Contained in
Concern Medical Devices”, as well as the risk analysis provided in Appendix V1), we have determined
that the subject device’s software level of concern is major.
Software Please refer to Appendix I11
Description
Device Hazard Please refer to Appendix I11.
Analysis
Software Please refer to Appendix L
Requirements
Specification

Page - 46 -
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Table 2 (Continued): Software Docamentation

SOFTWARE DESCRIPTION/ ATTACHMENT REFERENCE
DOCUMENTATION

Architectiral (b)(4) Trade Secret

Overview of the

System Software

STUTTUENON Pararielers, and ICPortmg.
Traceability Please reter to Appendix II1
Analysis/Matrix
Summary of Flease refer to Appendix TI1L
Software Lifecycle
FPlan
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Table 2 rContinued): Software Documentation

SOFTWARE - DESCRIPTION! ATTACHMENT REFERENCE

DOCUMENTATION |~~~ o :

Development and Please refer to Appendix I for Validation Report.

Testing

Revision Level The revision history is provided in the software design description document provided in
History Appendix 111

Unresolved No unresolved anomalies or bugs have been identified for the NeuroVision Software.
Anomalies

Release Version The release version number will be identified in the software design description document upon
Number release.

m
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SECTION 17
Electromagnetic Compatibility and Electrical Safety Testing
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17. ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY TESTING

No hardware changes are being presented in the present submission. The Table 3 below is
provided for informational purposes as the intent of the present submission is only to modify
our current indications. No design changes were made to the system.

Table 3: Electrical Safety and EMC Test Conducted by NuVasive for its NV JJB

System
APPLIED STANDARD TEST RESULTS SUPPORTING DOCUMENTATION
DESCRIPTION
Nemko 2002 02214
Nemko 2002 28137
Nemko 2002 46121
IEC60601-1 (2™ ED 1988) ,Amend 1 (1991), Nemko 12275
Amend 2 (1995), Corrigemdum (1995} Nemko 2003 15122
[EC 60601-2-40 (1¥ ED 1998) Nemko CB Cert 14620
1EC 60529:1989 Nemko CB Cert 25937
EN 60601-1 (1990), Al (1993), A2 (1995), A12 | Electrical Safety Passed Nemko CB Cert 38995
(1993), A13 (1996), Corrigenda (Tuly 1994) CSA Cert 1287166
EN 60601-2-40 (1998) Nemko 18424
CS5A C22.2 No. 601.1 +iECH0601-1 AZ Nemko 21104
UL 2601 + IEC 60601-A2 Nemko 56531
Nemko 56524
CSA 1803505
Nemko 67830
EN 60601-1-2:1993
EN 60601-2-40:1998
EN 55011/1993
CISPR 11 (1997)
EN 61000-4-2/1995
EN 61000-4-3/1995 TUV 5C106945-02
EN 61000-4-4/1995 Electromagnetic Passed Nemko 2004 020043 CE
EN 61000-4-5/1995 Compatibility Nemko 2005 110778 CE

EN 61000-4-6
EN 61000-4-8
EN 61000-4-11
EN 61000-3-2
EN 61000-3-3
EN 55022 (1998) Al (2000) A2 (2003)

Nembko 2006 450235CE
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SECTION 18

Performance Testing - Bench
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18. PERFORMANCE TESTING - BENCH

Please Refer to testing report 9600075 provided in Appendix IIL
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SECTION 19

Performance Testing — Animal

NOT APPLICABLE
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SECTION 20

Performance Testing — Clinical

NOT APPLICABLE
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Indications for Use

510(k) Number (if known):

Device Name: NeuroVision® JJB System

Indications For Use:

The NeuroVision System is intended for use in the operating room and critical care
areas for neurological monitoring and status assessment. The System is used in
conjunction with other NuVasive devices to assist in gaining controlfed access to the
spine.

Prescription Use X AND/OR Over-The-Counter Use
{(Part 21 CFR 801 Subpart D) {21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 1 of 1
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DEPARTMENT OFHEALTH & HUMAN SERVICES Public Health Service

w,
4,

Food and Drug Administration

p 9200 Corporate Boulevard
JAN 2 4 2007 Rockvitle MD 20850

NuVasive, Incorporated

c/o Ms. Laetitia Cousin

Director of Regulatory Affairs and Quality Assurance
4545 Towne Centre Court

San Diego, California, 92121

Re: K062765
Trade Name: NuVasive NeuroVision® JIB System
Regulation Number: 21 CFR 882.1870
Regulation Name: Evoked response electrical stimulator
Regulatory Class: II
Product Code: GWF
Dated: December 26, 2006
Received: December 28, 2006

Dear Ms. Cousin:

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.

If vour device is classified (see above) into either class 1T ( Snecial Contrals) or class ITT (PMA). it
may be subject to such 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 conceming your device in the Federa] 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 anly 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
CFR Part 807); labeling (21 CFR Part 801); 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.
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Page 2 - Ms. Laetitia Cousin

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device resuits in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (240) 276-0120. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Smali
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(240) 276-3150 or at its Internet address http://www.fda.gov/edrh/industry/support/index html.

Sincerely yo

yelken n

(
Mark N,
Director
Division of General, Restorative

and Neurological Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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Special 510(k) Premarket Notification

NuVasive®, Inc. NeuroVision® JIB System
e T SR e o it

D. Indications for Use Statement
5100 Number (fknowny. _ K O & 27 @2

Device Name: NeuroVision JJB System

Indications for Use:

The NeuroVision JJB System is used for intraoperative monitoring and neurological status
assessment by the administration of brief electrical stimulus pulses to neural tissues and
the EMG monitoring of the associated muscle groups. The System is used in conjunction
with other NuVasive devices to assist in gaining controlled access to, and visualization of,
the spine.

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use OR Over-The-Counter Use
(Per 21 CFR 801.109) '

ivislon SIg-OTT)
Division of Generai, Rest - tive,
and Neurological Devices

510(k) Nemvor 10 b 1) (06/

Page-13-
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LUMBAR

TECHNICAL INFORMATION
IMPORTANT LABELING INFORMATION

INDICATIONS FOR USE

The NeuroVision® JJB System is used for intraoperative monitoring
and neurological status assessment by the administration of brief
electrical stimulus pulses to neural fissues and the EMG monitoring
of the associated muscle groups. The System is used in
conjunction with other NuVasive devices to assist in gaining
controlled access to, and visualization of, the spine.

CONTRAINDICATIONS

The NeuroVision JUB System may not be effective, and is not
intended for use, when muscle relaxants or epidural blocks have
been used for, or in conjunction with, anesthesia.

Comprehensive relative contraindications to use of Transcranial
Motor Evoked Potential {TCeMEP) monitoring include apilepsy,
corticat lesions, convexity skull defects, raised intracranial
pressure, cardiac disease, proconvulsant medications or
anesthetics, intracranial electrodes, vascular clips or shunts, and
cardiac pacemakers or other implanted biomedical devices.
Otherwise unexplained intraoperative seizures and possibly
arrhythmias are indications to abort TCaMEP.

WARNINGS AND PRECAUTIONS

WARNING: Patients with implanted electronic devices, such as cardiac
pacemakers, should not be subjected to electrical stimulation unless specialist
medical opinion has first been obtained.

WARNING: Do not attempt to use this device when using paralyzing agents on the
patient, as nerve surveilance may be compromised.

WARNING: Chronically compressed nerves, or severely compressed nerves in an
acute setting, are known to be less sensitive to depolarization currents {i.e., have
significantly higher depalarization current values), They are also less fikely to
demonstrate significant changes in their threshold depolarization current values
immediately folowing nerve decompression. Under such tircumstances, exercise
caution in interpreting displayed data.

AND PRE-OP

WARNING: Use only those electrodes that have been approved for use with the
NV JJB System. Use of other elactrodes may adversely affect results,

WARNING: The NV JJB System contains no user serviceable parts inside, and
servicing (other than that explicitly defined elsewhere in this manual) must be
performed by the manufacturer or its authorized agent.

WARNING: Do not use the NV 4JB System in the prasence of explosive gases,
The device is not explosion proof.

WARNING: To minimize the risk of eleciric shock, always connect the Patient
Module cable to the Control Unit before connecting the Patient Module to the
patient EMG leads. Also, always disconnect the patient EMG leads before
temoving the Patient Module cable from the Control Unit.

WARNING: Use Needle Electrodes Only with NeuroVision® Patient Modules
Labeled with a "B" Sticker,

WARNING: MEP scalp stimulation sfectrodes can deliver a high voltage shock.
To avoid shock, never handle both electrodes at the same time. Ensure both
electrodes are securely and properly attached to the patient before initiating
any test.

WARNING: A Red X may indicate a disconnected or separated electrode or
pocr electrode impedance. If a faited channel (RED X) ar channel that has
been disabled is accepted, responses from this channel wilf not be detected
during stimulation. This could lead to a false-negative result if the myotome
is innervated by the spinat level under test. Free Run svants on this channel
will not be detected,

WARNING: To avoid trans-thoracic stimulation, ensure both MEP electrodes
are properly atached fo the patient's scalp before initiating any test,

WARNING: To avoid bite injuries, the patient must be fitted with a bite block
before initiating any MEP testing,

Continued on Next Page . . . 69
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LUMBAR

WARNINGS AND PRECAUTIONS (CONT.)

WARNING: MEP stimulation may induce violent muscle contractions
throughout the patient's body. Secure physical restraints should be used, and
surgical operations should be discontinued before and during MEP
stimuiation, Ensure the surgeon is welf notified prior to any MEP testing.

WARNING: TCeMEP scalp stimulation electrades can deliver a high voltage
shock. To aveid shock, never handle both elecirades at the same time, Ensure
both electrodes are securely and properly attached 1o the patient before initiating
any tesi.

WARNING: If a failed channel (Red X) or a channel that has been turned off is
accepted, responses from the channel will not be detected during stimulation,
This could lead to a false-negative result if the myotome is innervated by the
spingl level under test, Also, Free Run events on this channel will not be
detected,

WARNING: To avoid irans-thoracic stimulation, ensure both TCeMEP slectrodes
are property attached to the patients scalp before initiating any fest.

WARNING: To avoid bite injuries, the patient must be fitted with a bite block
before initiating any TCeMEP testing.

WARNING: TCeMEP stimulation may induce violent musdle contractions
throughout the patient's body, Secure physical restraints should be used, and alf
surgical operations should be disconfinued before and during TCeMEP
Stimulation. Ensure the surgeon is well notified prior to any TCeMEP testing.

WARNING: Only use electrodes supplied with the NeuraVision® System,
Use of other electrodes may adversely affect resuits.

IMPORTANT: Proper handling, insertion and placement of electrodes is
critical for safe and accurate EMG monitoring, Please foliow your hospital's
medical waste 'sharps' guidelines for proper and safe disposal of needle
atectrodes,

IMPORTANT: NeuroVision® has been programmed to work with the Cannon®
PIXMA JPS0. Other printer models have nat been tested with NeuraVision® and
cannot be guaranfeed to work properly. Canon is a registered trademark of Canon
Inc. in the United States and other countries.

AND PRE-OP

CAUTION: Federal (L.S.) law restricts this device to sale, distribution, or use by,
ar on the order of, a physician,

CAUTION: Read afl instructions and understand all warnings and cautions before
using the NV JJB System and accessories. Failure to do so may lead to serious
medical consequences,

CAUTION: Refer to the Instructions for Use accompanying other NuVasive
devices before use with the NV JJB System to assure proper and safe use of
these devicas.

CAUTION: Inspect all companents and packaging for damage before use, Do not
use sterile components if packaging is opened or damaged.

CAUTION: Do not use alcohol fo clean the Touch Screen on the Control Unit,

CAUTION: Do not allow liquids to enter the Control Unit or Patient Module or MEP
Stimulator, as this may result in damage or maffunction of the NeuroVision
Systemn,

CAUTION: While the NV JJB System is designed to assist in the
electromyographic location of spinal nerves in proximity to the surgical site, it is
not intended to take the place of a thorough knowledge of spinal anatomy and
appropriate surgical technique, nor should the information provided by the system
be construed as definitive indicators of nerve location. Such factors as the
distance from the nerve, the position and placement of electrodes, individual
muscle and/or nerve resporses, the proximity and strength of sources of electrical
interference, and other patient and environmental factors, may influence the
operation and sensitivity of the NV JJB System and the dlinician is advised to
exercise judgment in interpreting the significance of the information provided,

CAUTION: To avoid trans-thoracic stimulation, the Stimulation Anode should not
be located on the chest or upper back, Place this electrode an the lower
abdomen, gluteus, or upper fiank.

CAUTION: To optimize accuracy of EMG recording, the EMG Comimon electrode
should be located between the site of stimulation and the recording electrodes
(e.g., an the flank),

Continued on Next Page . . . 70
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WARNINGS AND PRECAUTIONS (CONT.)

CAUTION: The NV JJB System contains sensitive electronic components which
may be damaged by electrostatic discharge (ESD). While safeguards have been
designed into the System, norma# precautions should be taken 1o aviod causing
ESD impulses to occur directly on the EMG input electrodes. For example, it is
recommended that before fouching the EMG electrodes, the operator shauld touch
the barrel of the main cable connector between the Control Unit and the Patient
Module io reduce any accumulated charge on the operator.

CAUTION: Prior foraminal or extraforaminal surgery may leave scar fissue at the
site of surgery which can result in undue resistance to instrument insertion,
Exercise care in inserting instrumentation in such circumstances to prevent the
application of excessive force that can damage intemal structures, If, in the
Judgment of the clinician, this resistance is sufficient to preclude safe placement of
instruments, the procedure should be suspended.

CAUTION: The NV JUB Sysiem is to be used only as an adjunct ta medical
Judgment and appropriate surgical practices, Dilator inserfion and advancement
should be conducted only after careful analysis of radiographic images of the
operative target area, While a positive EMG detection by the NV JJB System can
be associated with a high level of certainty that a nerve is in close proximity to the
Dilator tip, the absence of such an EMG detection cannof be construed as a
certain indication that no nerves are close to the Difator tip. Do not advance
Dilator probes untit all avaiable data have been considered,

CAUTION: Do not exceed a safe rate of advancement of the Dilator, based upon
the rate of update of Detection data.

CAUTION: A thorough cleaning and preparation of the dermal surface prior to
placement of recording electrodes is required to assure proper adherence and
sensitivity of the electrodes. It is recommended to apply sufficient skin preparation
lo achieve acceptable elecirode impedance. Caution should be exercised during
skin preparation and electrode removal, Excessive preparation andfor sudden
removal may lead to skin reaction and abrasion.

CAUTION: In preparing the sites for EMG Eletrode placement, patient sensitivity
to disinfecting and sterilizing agents (e.g., aleohol, povidine, etc.), efectrode
materials, and adhesive tapes and electrode backings should be considered 1o
prevent skin reactions,

CAUTION: Using the provided electrode placement instructions, extreme care
should be taken to assure that the recording electrodes have been placed on the
correct muscle groups, and on the correct side of the patient, before plugging the
EMG Harness into the Patient Module, Failure to follow these instructions may
result in the display of inadequate information necessary for data interpretation.

CAUTION: There may be a noticeable muscle twitch in either or both legs during
the stimulation. This will subside after a faw seconds. Do not attempt to restrain
the tegs to prevent them from twitching, as this will interfere with the EMG signals,

CAUTION: If the patient moves, or is moved, during the course of surgery,
electrode positions may be disturbed, In such instances, electrode positions
should be re-examined to assure proper location, adequacy of contact, and
security of connections. Run Impedance check to affirm adequacy of EMG
electrode contact,

CAUTION: If the intended level of surgery changes intraoperatively, EMG
Recording Electrode placement may no longer be appropriate for monitoring one
or more of the nerves at or near the operative site. In such an event, the EMG
Recording Electrode placement shauld be should be altered, commensurate with
change.

CAUTION: Movement of the patient during stimulation can cause excessive
electrical “noise® andfor false EMG (noise) artifacts,

CAUTION: Minimize caupling with electrosurgical equipment when setting up the
NV JJB System. Some actions that may help reduce electrical coupling include:
locate the electrosurgical patient return pad as close to the surgical site as
practical; route the monopolar and bipolar electrosurgical wiring together and
away from any other patient connected leads and electrodes; minimize the
activation of electrosurgical instruments while they are not in patient contact; plug
the electrosurgical generator equipment inta a separate power outlet from any
other patient-connected electrical device; and use the jowest electrosurgical power
setting that achieves the surgical reguirement,

CAUTION: The use of electrosurgical equipment near the MY JJB System's EMG
Electrodes may damage the Patient Module or Control Unit,

Continued on Next Page . . . 71
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WARNINGS AND PRECAUTIONS (CONT.)

CAUTION: Over abrading can cause serious toplcal reaction to the patient,
Always apply using the prefarred patient preparation technique,

CAUTION: Connaction of a patient to electrosurgical equipment and to the NV
JJB System simultanequsly may result in burns at the site of the electrodes and
possibly damage the NV JJB System circuitry,

CAUTION: Do not use the NV JJB System in conjunction with high frequency
electromagnetic diathermy devices. Failure to do so may result in patient burns at
the electrode sites,

CAUTION: Do ot use the NV JJB System in conjunction with, or in the presence
of magnetic resanance devices, The NV JJB System is not compatible with the
magnetic fields associated with magnetic resonance devices,

CAUTION: Operation of the NV JJB System in close proximity to shortwave or
microwave therapy equipment may produce instability in the electrical stimulator
output,

CAUTION: Do not attempt to repair the NV JJB System, Any malfunction which
does not respond to remedies identified in this Guide (see 'TROUBLESHOOTING'
section) can only be addressed by manufacturer's service, We require that the
device be returned to NuVasive® for any such inspection, service, ar repair,

CAUTION: Use Needie Electrodes only with NeuroVision® Patient Modules
labeled with a "B” sticker.

CAUTION: Proper handfing, insertion, and placement of needle slectrodes is
critical for safe and accurate EMG monitoring.

CAUTION: Improperly placed or bent needles increase the risk of needle breaking
aff in the patient,

CAUTION: Do not attempt to straighten bent needles because this may cause
stress and weaken the needle causing it to break off in the patient,

CAUTION: Needles are sharp and extreme care must be taken during handling,

CAUTION: Do not allow liquids to enter the Handpiece, as this may result in
darmage or malfunctien of the NeuroVision System,

CAUTION: Do not use saline irrigation in the vicinity of the Stimulation
Electrodes while operating the System. Saline solutions may lead to shunfing of
the stimulation current resulting in improper operation,

CAUTION; Avoid fluid contact with all cable connections.

CAUTION: Avoid contact between any of the NV JJB System's electrical
connections and any other conductive parts, including those connected to
protective earth/ground.

CAUTION: Remain aert for audible indications of EMG-like activity as an
indicator of nerve trauma. Lack of audible feedback may indicate speaker
systern matunction.

CAUTION: The NV JJB System will not be able to refiably detect EMG
impulses on channels degraded by noise. If an Impedance Test Error occurs,
immediate aftention should be directed toward comecting the problem by
checking the electrode placement, securing the electrodes with tape, and
eliminating any other sources of the noise. If excessive ambient noise persists
or if a noise error message appears, check the position of all leads and
electrodes, and position them as far away from other efectronic equipment as
possible. Observe the EMG signals using the free run, or evoked potentials
display to determine the nature of the noise.

CAUTION: Poor electrode impedance may create susceptibility to electrical
interference, which can adversely affect system performance.

Continued on Next Page . . . 12
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GRAPHICAL SYMBOLS

O Main Power OFF

_ Main Power ON

4 | Type BF Equipment

¢ Dangerous Voltage

Q
9 Read Instructions Before Use >mm., Storage Conditions: Refative Humidity

Graphical Symbols

“"~ Altemating Current

REF Catalog Number

SN Serial Number
LOT

Batch Code

&\ Storage Conditions: Temperature

& Date of Manufacture

[T Sterilization Using Irradiation

Continued on Next Page

7

3

(5%

Page 135



LUMBAR

TECHNICAL SPECIFICATIONS
EMG Monitor

Number of Channels:
Frequency Response:

A/D Converter:

Full Scale Span:

A/D Sampling Rate:

Common Mode Rejection Ratio:
Audio Output:

EMG Stimulation Output
Waveform:

Potarity:

Output Regulation:

Pulse Width:

Current Pulse Amplitude:

Load Impedance:

Pulse Rate:

Maximum Voltage:

Accuracy and Precision

PRE-OP

8

30Hz to 4.8kHz

12 bit resolution

x 8,192 microvoits

9.6 kHz

Greater than 100dB

100 Hz to 5 kHz response, Independent volume controls for EMG and Alarm

Rectangular, Monophasic Pulse
Cathodic

Constant Current

200 microseconds * 2%

0 to 100mA

200 to 8,000 ohms

Qto 15 Hz

240V

Stimulation current display accuracy, the greater of +1 mA or +10%

Resolution:

1024 x 768 pixels, 16 bit color

Control Unit Power Requirements

Voltage:
Frequency:
Current:
Fuse:

100-240 VAC
50/60Hz

3A

3.15A, 250V

Continued on Next Page . . . 74
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LUMBAR

TECHNICAL SPECIFICATIONS (CONT.)

Classifications

* The NV JJB System is a Class |, Type BF Applied Part device with respect to protection against electric
shock.

* The TCeMEP Module is a Class 1, Type BF Applied Part device with respect to protection against electric
shock.

* The NV JJB System is considered Ordinary Equipment — IPX0 — in that it is not protected

against water ingress.

* The NV JUB System is not suitable for use in the presence of flammable anesthetic mixtures.

* The NV JJB System is classified suitable for Continuous Operation,

* Only equipment and accessories complying with EN 60601-1 and approved for use with the NV JJB
System may be connected.

Environmental Conditions (per EN 60601-1 and ISTA 2A)
Operating Conditions

Temperature: +10° Cto +40° C

Humidity: 30% to 75% Relative Humidity

Atmospheric Pressure: 700 hPa to 1,080 hPa (525 mmHg to 795 mmHg)
Non-Operating Conditions

Temperature: +10°C to +40° C

Humidity: 30% to 75% Relative Humidity

Atmospheric Pressure: 700 hPa to 1,060 hPa (525 mmHg to 795 mmHg)
Shock: 5 em drop height

Continued on Next Page . . . 75
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LUMBAR

TECHNICAL SPECIFICATIONS (CONT.)

Transportation and Storage Conditions

Temperature:
Humidity:

Atmospheric Pressure:
Shock and Vibration:

Physical Size
Control Unit;
Patient Module:

Weight
Control Unit:
Patient Module:

-20° C to +60° C

5% to 95% Relative Humidity (non-condensing)
500 hPa to 1,060 hPa (375 mmHg to 795 mmHg)
Per ISTA 2A (International Safe Transit Association)

17" W x 18"H x 10"D (43 x 46 x 25 cm)
"Wx 11"Hx 3'D (18 x 28 x 7.6 cm)

24 Ibs (10.9 kg)
6 Ibs (2.7 kg)

7

6
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TECHNICAL INFORMATION

IMPORTANT LABELING INFORMATION

INDICATIONS FOR USE

The NeuroVision® JJB System is used for intraoperative monitoring
and neurological status assessment by the administration of brief
electrical stimulus pulses to neural tissues and the EMG monitoring
of the associated muscle groups. The System is used in
conjunction with other NuVasive devices to assist in gaining
controlled access to, and visualization of, the spine.

CONTRAINDICATIONS

The NeuroVision JJB System may not be effective, and is not
intended for use, when muscle relaxants or epidural blocks have
been used for, or in conjunction with, anesthesia,

Comprehensive relative contraindications to use of Transcranial
Motor Evoked Potential (TCeMEP) monitoring include epilepsy,
cortical lesions, convexity skull defects, raised intracranial
pressure, cardiac disease, proconvulsant medications or
anesthetics, intracraniat electrodes, vascular clips or shunts, and
cardiac pacemakers ar other implanted biomedical devices.
Otherwise unexplained infraoperative seizures and possibly
arrhythmias are indications to abort TCeMER,

WARNINGS AND PRECAUTIONS

WARNING: Patients with implanted electronic devices, such as cardiac
pacemakers, should not be subjected to electrical stimulation unless specialist
medical opinion has first been obtained.

WARNING: Do not attempt to use this device when using paralyzing agents on the
patient, as nerve surveiliance may be compromised,

WARNING: Chronically compressed nerves, or severely compressed nerves in an
acute seiting, are known to be less sensitive to depolarization currents {i.8., have
significantly higher depolarization current values), They are also less likely to
demonstrale significant changes in their threshold depolarization current values
immediately following nerve decompression. Under such circumstancas, exercise
caution in interpreting displayed data,

WARNING: Use only those electrodes that have been appraved for use with the
NV JUB System, Use of other electrodes may adversely affect resuits.

WARNING: The NV .1JB System contains no user serviceable parts inside, and
servicing (other than that expficitly defined elsewhere in this manual) must be
performed by the manufacturer or its authorized agent,

WARNING: Do not use the NV JJB System in the presence of explosive gases.
The device is not explosion proof,

WARNING: To minimize the risk of electric shock, always connect the Patient
Module cable to the Control Unit before connecting the Patient Madule to the
patient EMG leads. Alsc, always disconnect the patient EMG leads before
removing the Patient Moduie cable from the Control Unit,

WARNING: Use Needle Electrodes Only with NeuroVision® Patient Modules
Labeled with a "B" Sticker.

WARMING: MEP scalp stimulation electrodes can deliver a high voltage shock.
To avoid shock, never handle both electrades at the same time. Ensure bath
electrodes are securely and properly attached to the patient before initiating
any test,

WARNING: A Red X may indicate a disconnected or separated slectrode or
poor electrode impedance. If a failed channel (RED X) or channel that has
been disabled is accepted, responses from this channel wiil not be detected
during stimulation, This could lead to a false-negative result if the myotome
is innervated by the spinal fevel under test. Free Run avents on this channel
will not be detected,

WARNING: To avoid trans-thoracic stimulation, ensure both MEP electrodes
are properly attached fo the patient's scalp before initiating any test,

WARNING: To avoid bite injuries, the patient must be fitted with a hite block
before initiating any MEP testing.

Continued on Next Page . . . 49
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THORACOLUMBAR

WARNINGS AND PRECAUTIONS (CONT.)

WARNING: MEP stimulation may induce violent muscle confractions
throughout the patient's body. Secure physical restraints should be used, and
surgical operations should be discontinued before and during MEP
stimulation. Ensure the surgeon is well notified prior to any MEP testing,

WARNING: TCeMEP scalp stimulation electrades can deliver a high vollage
shock, To avoid shock, never handle both elecirodes at the same time. Ensure
hoth electrodes are securely and property attached to the patient before initiating
any fest,

WARNING: If a failed channel (Red X) or a channel that has been turned off is
accepted, responses from the channel will not be detected during stimulation,
This could lead to a false-negative result if the myotome is innervated by the
spinal level under test. Also, Free Run events an this channel will nat ba
detected,

WARNING: To avoid trans-thoracic stimulation, ensure both TCeMEP slectrodes
are praperly attached to the patients scalp before initiating any test,

WARNING: To avoid bite injuries, the patient must be fitied with a bite black
before initiating any TCeMEP testing.

WARNING: TCeMEP stimulation may induce violent muscle contractions
throughout the patient's body. Secure physical restraints should be used, and all
surgical aperations should be discontinued before and during TCeMEP
Stimulation, Ensure the surgeon is well notified prior to any TCeMEP testing,

WARNING: Only use electrodes supplied with the NeuroVision® System.
Use of oiher electrodes may adversely affect results.

MPORTANT: Proper handling, insertion and placement of electrodes is
critical for safe and accurate EMG manitoring. Please follow your hospital's
medical waste 'sharps' guidelines for proper and safe disposai of needle
electrodes.

IMPORTANT: NeuroVision® has been programmed to work with the Cannon®
PIXMA iP90. Other printer models have not been tested with NeuroVision® and
cannot be guaranteed to work properly. Canon is a registered trademark of Canon
Inc. in the United States and other countries.

CAUTION: Federal (U.S.} law restricts this device to sale, distribution, or use by,
or on the order of, a physician.

CAUTION: Read all instructions and understand all warnings and cautions before
using the NV JJB System and accessories. Fafure to do so may lead to serious
medical consequences,

CAUTION: Refer to the Instructions for Use accompanying other NuVasive
devices befare use with the NV JJB System fo assure proper and safe use of
these devices.

CAUTION: inspect all components and packaying for damage before use. Do not
use sterile components if packaging is opened or damaged.

CAUTION: Do net use alcoho! to dlean the Touch Screen an the Centrol Unit,

CAUTION: Do not aliow liquids to enter the Centrol Unit or Patient Module or MEP
Stimutator, as this may result in damage or matfunction of the NeuroVision
System,

CAUTION: Whike the NV JJB System is designed to assist in the
electromyographic lacation of spinal nerves in proximity te the surgical site, it is
not intended to take the place of a thorough knowledge of spinal anatomy and
appropriate surgicai technique, nor should the information provided by the system
be consfrued as definitive indicators of nerve locafion. Such factors as the
distance from the nerve, the position and placement of electrodes, individual
muscle and/or nerve responses, the praximity and strength of sources of slectrical
interference, and other patient and environmental factors, may influence the
operation and sensitivity of the NV JJB System and the clinician is advised to
exercise judgment in interpreting the significance of the information provided.

CAUTION: To avoid trans-thoracic stimulation, the Stimulation Anade should nat
be located on the chest or upper back. Place this electrode on the lower
abdomen, gluteus, or upper fank,

CAUTION: To optimize accuracy of EMG recording, the EMG Common electrode
shoutd be iocated betwaen the site of stimulation and the recording electrodes
{e.g., on the flank),

Continued on Next Page . . . 50
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WARNINGS AND PRECAUTIONS (CONT.)

CAUTION: The NV JJB System contains sensitive electronic components which
may be damaged by electrostatic discharge (ESD). While safeguards have been
designed into the System, normal precautions should be taken to aviod causing
ESD impulses to ocour directly on the EMG input electrodes. For example, it is
recommended that before touching the EMG electrades, the operator should touch
the barrel of the main cable connector between the Contral Unit and the Patient
Module to reduce any accumulated charge on the operator,

CAUTION: Prior foraminal or extraforaminal surgery may leave scar tissue at the
site of surgery which can result in undue resistance to instrument insertion,
Exercise care in inserting instrumentation in such circumstances ‘o pravent the
application of excessive force that can damage internal structures. I, in the
judgment of the clinician, this resistance is sufficient to preclude safe placement of
instruments, the procedure should be suspended.

CAUTION: The NV JJB System is to be used only as an adjunct to medical
judgment and appropriate surgical practices. Dilatar insertion and advancement
shoutd be conducted only after careful analysis of radiographic images of the
operative target area, While a positive EMG detection by the NV JJB System can
be associated with a high level of certainty that a nerve is in close proximity to the
Dilator tip, the absence of such an EMG detection cannot be consirued as a
certain indication thal no nerves are close to the Dilator tip. Do not advance
Ditator probes until alf available data have been considered.

CAUTION: Do not exceed a safe rate of advancement of the Difator, based upon
the rate of update of Detection data,

CAUTION: A thorough cleaning and preparation of the dermal surface prior o
placement of recording electrodes is required to assure proper adherence and
sensitivity of the electrodes, It is recommended to apply sufficient skin preparation
to achieve acceptable electrode impedance. Caution should be exercised during
skin preparation and electrode removal. Excessive preparation and/or sudden
removal may lead to skin reaction and abrasion.

CAUTION: In preparing the sites for EMG Electrode placement, patient sensitivity
to disinfecting and sterilizing agents (e.g., alcohol, povidine, efc.), slectrode
Malerials, and adhesive tapes and electrode backings should be considered to
prevent skin reactions.

CAUTION: Using the provided electrode placement instructions, extreme care
should be taken to assure that the recording electrodes have been placed on the
correct muscle groups, and on the correct side of the patient, befare plugging the
EMG Hamess into the Patient Madule, Failure to follow these instructions may
result int the display of inadequate information necessary for data interpretation,

CAUTION: There may be a noticeable muscle twitch in efther or both legs during
the stimulation, This will subside after a few seconds. Do not attempt to restrain
the legs to prevent them from twitching, as this will interfere with the EMG signals,

CAUTION: If the patient moves, or is moved, during the course of surgery,
electrade positions may be disturbed, In such instances, electrade positions
should be re-examined to assure proper location, adequacy of confact, and
security of connections. Run Impedance check to affirm adequacy of EMG
electrode contact,

CAUTION: If the intended ievel of surgery changes intraoperatively, EMG
Recording Electrode placement may na longer be appropriate for manitaring one
or more of the nerves at or near the operafive site. In such an event, the EMG
Recording Electrode placement should be should be altered, commensurate with
change,

CAUTION: Movement of the patient during stimulation can cause excessive
slectrical "noise” andfor false EMG (noise) artifacts.

CAUTION: Minimize coupling with electrosurgical equipment when sefting up the
NV JJB System, Some actions that may help reduce electrical coupling include:
locate the electrosurgical patient return pad as dlose to the surgical site as
practical; raute the monopolar and bipolar electrosurgical wiring together and

away from any other patient connected feads and electrodes; minimize the
activation of electrosurgical instruments while they are not in patient contagt; plug
the electrosurgical generator equipment inta a separate power cuflet from any
other patient-connected electrical device; and use the lowest glectrosurgical power
setting that achieves the surgical requirement.

CAUTION: The use of alectrosurgical equipment naar the NV JJB System's EMG
Electrodes may damage the Patient Madule or Control Unit.

Continued on Next Page . . . 51
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WARNINGS AND PRECAUTIONS {CONT.)

CAUTION: Over abrading can cause serious topical reaction to the patient,
Always apply using the preferred patient preparation techrique.

CAUTION: Connection of a patient to electrosurgical equipment and to the NV
JJB System simultanecusly may result in bums at the site of the electrodes and
possibly damage the NV JJB System circuitry,

CAUTION: Do ot use the NV JJB System in conjunction with high frequency
electromagnetic diathermy devices, Failure to do 5o may result in patient bums at
the electrode sites,

CAUTION: Do not use the NV JUB System in conjunction with, or in the presence
of magnetic resonance devices. The NV JJB System is not compatible with the
magnetic fields associated with magneic resonance devices.

CAUTION: Operation of the NV JJB System in close proximity to shortwave or
microwave therapy equipment may produce instability in the electrical stimulator
outpul.

CAUTION: Do not attempt to repair the NV JJB System, Any malfunction which
does not respond to remedies identified in this Guide (see 'TROUBLESHOOTING'
section) can only be addressed by manufacturer's service. We require that the
device be returned to NuVasive® for any such inspection, service, or repar,

CAUTION: Use Needle Electrodes only with NeuroVision® Patient Modules
labeled with a "B sticker,

CAUTION: Proper handling, insertion, and placement of needle electrodes is
critical for safe and accurate EMG monitaring.

CAUTION: Improperly placed or berd neadles increase the risk of neadle breaking
off in the patient.

CAUTION: Do not attempt fo straighten bent needles because this may cause
stress and weaken the needle causing it to break off in the patient.

CAUTION: Needles are sharp and extreme care must be taken during handling.

CAUTION: Do net allow liguids fo enter the Handpiece, as this may result in
damage or malfunction of the NeuroVision System.

CAUTION: Do not use saling imigation in the vicinity of the Stimutation
Electrodes while operating the System. Saline solutions may lead to shunting of
the stimulation current resulting in improper operation,

CAUTION: Avoid fluid contact with alf cable connections.

CAUTION: Avoid contact between any of the NV JIB System's electrical
connections and any other conductive parts, including those connected to
protactive earth/ground,

CAUTION: Remain alert for audible indications of EMG-like activity as an
indicator of nerve trauma. Lack of audible feedback may indicate speaker
system malfunction,

CAUTION: The NV JJB System will not be able to reliably detect EMG
impulses on channels degraded by noise. If an Impedance Test Error oceurs,
immediate attention should be directed toward correcting the problem by
checking the electrode placement, securing the electrodes with tape, and
eliminating any other sources of the noise. If excessive ambient noise persists
or if a noise error message appears, check the position of all leads and
electrodes, and position them as far away from other electronic equipment as
possible. Observe the EMG signals using the free run, or evoked potentials
display to determine the nature of the noise.

CAUTION: Poor electrods impedance may create susceptibiity to efectrical
interference, which can adversely affect system performance.

Continued on Next Page . . . 52
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GRAPHICAL SYMBOLS

Graphical Symbols
#™__- Alternating Current

() Main Power OFF SN

REF Catalog Number

_ Main Power ON LoT

Q
% Read Instructions Before Use ?\m\,

» Type BF Equipment

@ Dangerous Yoltage

@ Do Not Reuse E
w Use By

Serial Number

Batch Code

Starage Gonditions: Relative Humidity
Storage Conditions: Temperature
Date of Manufacture

Sterlization Using Irradiation

Continued on Next Page .
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TECHNICAL SPECIFICATIONS
EMG Monitor

Number of Channeis:
Freguency Response:

A/D Converter:

Full Scale Span:

AJ/D Sampling Rate:

Common Mode Rejection Ratio:
Audio QOutput;

EMG Stimulation Output
Waveform:

Polarity:

Output Regulation:

Pulse Width:

Current Puise Amplitude:

Load Impedance:

Puise Rate:

Maximum Voltage:

MEP Stimulation Output
Waveform:

Polarity:

Output Regulation:

Pulse Width:

Pulse Intervals;

Current Pulse Amplitude:

Load Impedance:

Pulse Rate:

8

30Hz to 4.8kHz

12 bit resolution

t 8,192 microvolts
9.6 kHz

Greater than 100dB

100 Hz to 5 kHz response, Independent volume controls for EMG and Alarm

Rectangular, Monophasic Pulse
Cathodic

Constant Current

200 microseconds + 2%

0 to 100 mA

200 to 8,000 ohms

Oto 15 Hz

240V

Rectangular, Monophasic Pulse
Cathodic

Constant Current

50 microseconds

1 to 10 milliseconds

0 to 1000 mA

200 to 8,000 ohms

Oto5Hz

Continued on Next Page . . .
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THORACOLUMBAR PRE-OP

TECHNICAL SPECIFICATIONS (CONT.)

Maximum Voltage: 1000V
Accuracy and Precision
Stimulation current display accuracy, the greater of +1 mA or £10%

Resolution: 1024 x 768 pixels, 16 bit color
Control Unit Power Requirements

Voltage: 100-240 VAC

Frequency: 50/60Hz

Current: 3A

Fuse: 3.15A, 250V

TCeMEP Stimulator Power Requirements

Voltage: 100-240 VAC
Frequency: 50/60Hz
Current: 0.75A

Classifications

* The NV JUB System is a Class |, Type BF Applied Part device with respect to protection against electric
shock.

» The TCeMEP Module is a Class 1, Type BF Applied Part device with respect to protection against electric
shock.

* The NV JJB System is considered Ordinary Equipment — IPX0 — in that it is not protected

against water ingress.

* The NV JJB System is not suitable for use in the presence of flammable anesthetic mixtures.

* The NV JJB System is classified suitable for Continuous Operation.

* Only equipment and accessories complying with EN 60601-1 and approved for use with the NV JJB
System may be connected.

Continued on Next Page . .. 55
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TECHNICAL SPECIFICATIONS (CONT.)
Environmental Conditions (per EN 60601-1 and ISTA 2A)

Operating Conditions
Temperature:

Humidity:

Atmospheric Pressure:

Non-Operating Conditions
Temperature:

Humidity:

Atmospheric Pressure:

Shock:

+10° C to +40° C
30% to 75% Relative Humidity
700 hPa to 1,060 hPa (525 mmHg to 795 mmHg)

+10° C to +40° C

30% to 75% Relative Humidity

700 hPa to 1,080 hPa (525 mmHg to 795 mmHg)
5 cm drop height

Transportation and Storage Conditions

Temperature:
Humidity:
Atmospheric Pressure:
Shock and Vibration:

Physical Size
Controt Unit;
Patient Moduie:
MEP Stimulator

Weight
Control Unit:
Patient Module:
MEP Stimutator

-20°C to +60° C

5% to 95% Relative Humidity (non-condensing)
500 hPa to 1,060 hPa (375 mmHg to 795 mmHg)
Per ISTA 2A (International Safe Transit Association)

17" W x 18"H x 10'D (43 x 46 x 25 cm)
TWx 11"Hx 3'D (18 x 28 x 7.6 cm)
8"W x 10"H x 4"D (20 x 25 x 10 cm)

24 Ibs (10.9 kg)
61bs (2.7 kg)
4 ibs (1.8kg)

PRE-OP
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Appendix 1
510k} Summary

AXON

SYSTEMS

400-2200 Oser Ave, Hauppauge, NY 11788
Phone: 631.436.5112
Fax: 631.436.5141

DEC 16 2003

11. 510(k) Summary

This 510(k) summary of safety and effectiveness is being submitted in
accordance with the requirements of CFR 807.92.

Name:

Address:

Phone:
Fax:

Email:
Proprietary
Name;

Common Name:

Classification
Name:
Classification:

Predicate Devices

Howard Bailin

Vice President, C.0.0.

Axon Systems, Inc.

400-2200 Oser Ave

Hauppauge, NY 11788

631436 5112

631 436 5141

hbailin@axonsystems.com

EpochXP Neurological Workstation

EpochXP Lite Neurological Workstation
Electroencephalograph (EEG Monitor), Evoked
Potential (SEP, BAEP, AEP, VEP, MEP) System,
EMG Monitor

Electroencephalograph, Evoked Response,
Eiectromyograph

Class I {(Performance Standards}

Panels: Neurology, Anesthesiology

Number: 882.1400  Electroencephalograph
882.1420  Electroencephalograph (EEG)
Signal Spectrum Analyzer
Electromyograph Monitor
Stimulator, Electrical, Evoked Response
Stimulator, Photic, Evoked Response
Stimulator, Senic, Evoked Response

Procodes: GWQ, GWS, GWF, GWE, GWJ, CAB

EpochXP (K022785)

Digitimer D185 (K020400)
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A ,\\, O N 510(k) Summary

SYSTEMS

400-2200 Oser Ave, Hauppauge, NY 11788
Phone: 631.436.5112
Fax: 631.436.5141

Description: The EpochXP Neurological Workstation provides
continuous monitaring of brain and neural pathways
intracperatively or in the intensive care unit. The system
has been designed tc meet the demanding requirements
for comprehensive neurological monitoring in the
electrically hostile operating room and critical care
environments.

The EpochXP can be used to monitor neurological data
using either individual or multimodality EEG, EMG and
evoked potential test protocols. The main EpochXP
system components include: CPU, interface enclosure,
data acquisition module, sensory and motor electrical
stimulator, stimulator extension boxes, LED goggles and
insert earphones.

Recording elecfrodes, placed on the patient, are
connected the digital preamplifier (data acquisition
madule) The signal is amplified, filtered, optically isclated
and converied to a digital signal. The digitized data is
then routed to the digital signal processing (DSP) board
located in the interface enclosure. The DSP processes
the data and controls timing for the stimulators. The CPU
acts as the user interface for setting parameters and
controls and for display of the processed data.

Data from exiernal devices, such as vital signs monitors,
can be imported to the EpochXP display screen, allowing
the operator to correlate changes in neurclogic function
with the patient’s systemic vital signs. In addition, a
display window may be opened to observe the surgeon’s
microscope view on screen. The EpochXP is network
compatible for data review within the hospital and permits
secure information access over the Internet,

X oot 3
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A x O N S10¢k) Summary

SY ST EMS

400-2200 Oser Ave, Hauppauge, NY 11788
Phone: 631.436.5112
Fax: 631.436.5141

Indications for The EpochXP is intended for use in the operating room

Use: and critical care areas for neurological monitoring and
assessment. The instrument uses EEG, evoked
potentials and EMG techniques to provide health care
professionals with information to help assess a patient’s
neurological status during surgery or long term monitoring
in the ICU.

Based on the clinical data and technical information provided in this 510(k) and the
safety and effectiveness criteria of the design and development process, validated
and verified, we claim the EpochXP (EpochXP Lite) Neurological Workstation to be
safe, effective and substantially equivalent to the predicate device noted.

The EpochXP with added motor evoked potential stimutation is similar in concept and
function to the legally marked devices, EpochXP (K022785) and Digitimer D185
(KO20400), class Il devices.

The addition of transcranial motor evoked potential stimulation modality incorporated
in this product is designed to meet the current and expanding demands of health care

professionals for more effective neuralogical monitoring without compromising safety
or effectiveness.

2od 3
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Fublic Health Service

Food and Drug Administration

9200 Corporate Boulevard

Rockville MD 20850

DEC 16 2003

Mr. Howard Bailin

Vice President

Axon Systems, Inc.

400-2200 Oser Avenuc
Hauppuage, New York 11788

Re: K032741
Trade/Device Name: EpochXP Neurological Monitor
Regulation Number: 21 CER 882.1400; 21 CFR 882.1870; 21 CFR 282.1890;
21 CFR 882.1900
Regulation Name: Electroencephalograph; Evoked response electrical stimulator; Evoked
response photic stimulator; Evoked response auditory stimulator
Regulatory Class: 11
Product Code: GWQ, GWF, GWE, GWJ
Dated: November 17, 2003
Received: November 18, 2003

Dear Mr. Bailin;

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, thercfore, 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.

If your device is classified (see above) into either class IT (Special Controls) or class III (PMA), it
may be subject to such 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, FDDA may
publish further announcements conceming 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 complics 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
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirerncnts as set
forth in the quality systems (QS) regulation (21 CEFR Part 820); and if applicable, the electronic
product radiation control provistons (Sections 531-542 of the Act); 21 CFR 1000-1050.
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Page 2 - Mr. Howard Bailin

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4659. Also, please note the regulation entitled,
“Misbranding by reference to premarket notification” (21CFR Part 807.97). 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) 443-6597 or at its Internet address http-//'www fda.gov/edrh/dsma/dsmamain.html

Sincerely vours,

Pwram, € Forvoof-

%clia M. Witten, Ph.D., M.D.
Director
Division of General, Restorative
and Neurological Devices
Office of Device Evaluation
Center for Devices and Radiological Health

Enclosure
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Indications for Use Statement

510(k} Number K032741

Device Name EpochXP Neurological Monitor
Indications
for Use The EpochXpP Neurological Monitor is intended for use in the

operating room and critical care areas for neurclogical maonitoring
and assessment. The instrument uses EEG, eveked potentials and
EMG technigues to provide health care professionals with information
to help assess z patient's neurological status and guide treatment
during surgery or long term monitoring in the ICU

Yuam € Duavost

ivision Sign-Off) .
g‘lvision of General, Restorative

and Neurologicat Devices
Ko34{

510(k) Number

Prescription Use X AMD/OR Over-The-Counter Use

{Part 21 CFR B0O1 Subpart D)

(21 CFR 807 Subpart C)
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DIGITIMER Ltd - DS7A/DS7AH, S10(k} application

E - 51{k) Summary

Submitted by
Name:

Company:
Address:

Telephone:
FAX:
Authorised
corespondent
Name:

Company:
Address:

Telephone:
FAX:

Contact person:
Preparation date:

Device names:

Common name:
Classification name:

Device class:
Product code:

Predicate device
510(k) Number:
Device Name:
Common name;

Classification Name:

Device class:
Product Code:
Date Received:
Decision ate:

YISTA - 510(k) epplication 03 wp

John Smale
Managing Director
Digitimer Ltd

37 Hydeway
Welwyn Garden City
Herts

AL7 3BE

UK

{44) 1707 328347
(44) 1707 373153

Harry J Benedict
Managing Partner
MEPs-LLC

One East Broward Blvd
Suite 700

Fort Lauderdale

FL 33301

(954) 713-8017

(954) 523-1911

Harry J Benedict
December 07, 2004

Digitimer DS7A and DS7AH Constant Current High Voltage
Stimulators

Evoked Potential Stimulator

Evoked response electrical stimulator, per 21 CFR §
882.1870

2

GWF

K020400

Digitimer D185 Multipulse Cortical Stimulator

Evoked Potential Stimulator

Evoked response electrical stimulator, per 21 CFR § 882.1870
2

GWF

02/06/2002

08/23/2002
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" DIGITIMER Ltd - DS7A/DS7TAH, S10(K) application

Device Description

The Digitimer DS7A Stimulator provides constant current high voltage pulses of brief
duration for percutancous stimulation during investigation of the electrical activity of nerve
and muscle tissue. The output current is continuously variable over the range

0 to 100 milliamps, from a source voltage continuously variable from less than 100 volts to

400 volts, to meet the requirecments of human pathological cases. Short pulse durations have

been made available to minimise any discomfort to the subject. The pulse width range can

be varied from 50 microscconds to 2 milliscconds 1n six steps. A specially designed isolated

output stage maintains a square (current) pulse shape while mininusing stimulus artefacts.

The Digitimer DS7TAH Stimulator 1s a variant of the DS7A providing a higher maximum
current at reduced pulse width. This option is offered to overcome the difficulty of
stimulating deep periphera} nerves with large arca electrode pads. The DSTAH option will
provide a maximum stimulus current of I amp at up to 400 volts compliance at pulse widths

up to 200 ps.

Indications for

tise

The DS7A and DS7AH are stimulators intended for use during neurological monitoring and
assessment in a clinical environment.

They are intended for use by trained personnel either competent to apply appropriate stimuli
or under the supervision and instruction of one who is,

Substantial Equivalence Comparison

Parameter | Predicate Device D185 DSTA DS7AH
Intended Transcranial Pcrcutaneous Percutaneous
application | stunulation stimulation stimulation
Mode of Constant voltage Constant current Constant current
operation )

Stimulus Selected by Sclected by Selected by
Output continvousty variable, | continuously variable, | continuously variable,
multi-turn control, G to | multi-turn control and | multi-turn contro} and
1000 V (into 1k load) x1/x10 switch. Dial Xx1/X10 switch. Dial
reading .00 to 9.99 reading 00.0 to 99.9
giving 0 t0 9.99 mA giving 0 t0 99.9 mA
for xI setting, and for x1 setting, and
0 t0 99.9 mA for x10 0 t0 999 mA for x10
setting setting
Output Pulse | 50 microseconds (us) 50, 100, 200, 500, 50, 1060, 200
wide pulses, user 1000, 2000 microseconds (ps)
selectable from 1 to 9 niicroseconds (us) wide, single pulse
pulses, repetition rate wide, single pulse
user variable between |
and 9.9 ms
Compliance | Max current [.5A peak | Continuously variable | Continucusly variable
from <100V to 400V | from <100V to 400V
ISTA - 510(k) mpplication 03 - v02.fwp E - 2
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DIGITIMER Ltd - DSTA/DS7AH, 510(k) application

| Parameter | Predicate Device DI85 DS7A DS7AH
Over Safety trip out circuit Safety trip out circuit | Safety trip out circuit
stimulation | operated by the energy | operated by the energy | operated by the energy
protection of the output; limits the | of the output; monitors | of the output; monitors
number of pulses pulse width and pulse width and
available in one train current and inhibits current and inhibits
and inhibits re-triggering outside re-triggering outside
re-triggering outside safe limits safe limits
safe limits Visual waming given | Visual warning given
Visual warning given to operator if an to operator if an
to operator ifan attempted stimulus is | attempted stimulus is
attempted stimulus 1s outside operational outside operational
outside operational limits limits
limits
Output 4 mm shrouded sockets | Same Same
Connections | {red and black) on 3/4"
centres Red socket goes
positive with reference
to black socket
Stimulus Front panel push Same Same
initiation button, foot switch or
external electrical
togger signal
Extermal +3 to 15V +ve edge Same Same
trigger input | TTL compatible ‘
Construction | Non-conductive plastic | Same Same
case, aluminium front
and rear panels fully
laminated with single
piece polycarbonate
labels
Application | Compliant with Same Same
of standards | EN 60601-1,
EN 60601-1-2, and the
relevant parts of
EN 60601-2-40

Substantial equivalence

The Digitimer DS7A and the Digitimer DS7AH are substantially equivaient in terms of

safety and effectiveness to the Digitimer D185 (510(k) #K020400).

\DS7A - $10(k) application OLiup
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“riagy Food and Drug Administration

SEP 9 0 2008 9200 Corporate Boulevard
Rockville MD 20850

Digitimer Ltd.

¢/o Mr. Harry J. Benedict

Official Correspondent

MEPs-LLC

One East Broward Boulevard, Suite 700
Fort Lauderdale, Florida 33301

Re: K051357
Trade/Device Name: Digitimer DS7A and DS7AH Constant Current

High Voltage Stimulators
Regulation Number: 21 CFR 882.1870
Regulation Name: Evoked response electrical stimulator
Regulatory Class: 1II
Product Code: GWF
Dated: August 8, 2005
Received: August 9, 2003

Dear Mr. Benedict:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantiaily 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.

If your device is classified (see above) into either class I (Special Controls} or class III (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 10 898, In addition, FDA may
publish farther announcements concerning your device in the Federal Repister.

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
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the clectronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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Page 2- Mr. Harry J. Benedict

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801}, please
contact the Office of Compliance at (240) 276-0115. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21 CFR Part 807.97). 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) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain. htm!

Sincerely yours,

g2y s

Mark N. Melkerson

Acting Director

Division of General, Restorative
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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Indications for Use

510(k) Number; K051357

Device Name: DIGITIMER DS7A and DSTAH CONSTANT CURRENT HIGH
VOLTAGE STIMULATORS

Indications for use:

The DS7A and DS7AH are stimulators intended for use during neurological menitoring and
assessment in a clinical environment.

They are intended for use by trained personnel either competent to apply appropriate stimuli
or under the supervision and instruction of one who is.

Prescription Use H‘/_ AND/OR Qver-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUE ON ANOTHER PAGE ITF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

(Division Sign-Off) .
Division of General, Restorative,
and Neurological Devices

510(k) Number_K.05. 5 Y

Page 1 of |
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APPENDIX II1

Software Documentation
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Revision: 3.2.0 NV JJB System Page 1 of 55
Date 5/22/2007 Windows Application
Software Description

NV JJB System
Windows Application
Software Description

Part Number 1007423

Revision 3.2.0

July 26, 2007

NuVasive, Inc.
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