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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

V. 510(k) SUMMARY

Submitted by: Forward Science LLC MAR 1 3 2013
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph: 855-696-7254
Fax: 855-329-6725

Contact Person: Brian Pikkula, PhD

Date Prepared: October 04, 2012

Proprietary Name: OraIIDTM

Common Name: Oral Examination Light and Accessories

Classification: Class 11: 21 CER § 872.6350
Class 1: (Exempt) 21 CFR § 886.5850

Classification Name: Ultra-violet Detector - NXV (EAQ)
Photosensitive glasses - HQY (Exempt)

Predicate Devices: DentLight Oral Exan Light Kit (KIOI 140)
DentLight Inc
1411 E. Campbell Rd, Suite 500
Richardson, TX 75081

VELscope Vx (K 102083)
LED Medical Diagnostics
235 - 5589 Byrne Road
Bumnaby, BC, Canada, VSJ 3J1I

Device Description:

OraIIDTM is a battery operated (CRI23A). hand-held, oral illumination and examination light designed for
use by dental and medical professionals to be used as an adjunctive tool for fluorescence visualization of
oral mucosal tissue. OraIIDTM accessories include two pair of filtered eyewear for both the clinician and
patient.

Intended Use:

OraIIDTM is intended to be used by a dentist or physician as an adjunct to an oral examination to aid in
visualization of oral mucosal abnormalities, such as oral cancer and pre-cancer.
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

Technological Characteristics:

OraIID TM uses '-CR1I 23A" batteries to operate one high intensity LED to emit a visible blue light to aid in
visualization of oral mucosal abnormalities. Such as oral cancer and pre-cancer. While using the filtered
glasses and OraIID TM oral examination light, healthy tissue fluoresces while abnormal tissue appears dark
due to lack of fluorescence.

Substantial Equivalence

OraIID TM has the same intended use and technical characteristics as the predicate devices (K 10 1140 and
K 102083); each uses fluorescenice as the primary miode to aid in Visualization of tissue for determining
oral tissue abnormal ities.

Predicate KI10I1140 uses rechargeable batteries to power high-intensity LEDs that produces a violet light
and views fluorescence through filtered loupes.

Predicate K 102083 uses rechargeable lithium ion batteries to power high-intensity LEDs that produce
blue light and views fluorescence through a hand piece with a filtered lens.

OrallID TM uses "*CR1I 23A" batteries to power a high-intensity LED that produces blue light as illumnination
for excitation for tissue fluorescence viewed through filtered eyewear.

The only technological difference from the predicate devices is the power Source. While both predicate
devices use rechargeable batteries, OrallD TM uses primary CR1I 23A batteries to power the device, which
decreases the electrical safety risk of the recharging process.

The operational principles of the proposed and predicate devices are identical with the primary mode to
aid in visualization of tissue through fluorescence. Each of these devices is powered by batteries and uses
LED technology to illuminate the oral cavity view the tissue fluorescence through a filtered lens.

The design, materials, method of operation, and labeling are substantially equivalent.

OrallD TM is substantially equivalent to the cleared predicate devices.

Performance Testing and Comnliance

The following tests wvere conducted to evaluate the functionality and performance of the proposed
OrallD TM oral examination light:

" Optical Safety
* Thermal Safety
* Optical Wavelength
* Optical Power Testing
* Beam Quality

OraIID TM conforms to electrical safety requirements and complies with the electromagnetic compatibility
standards established by IEC 60601-1-2.
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21 DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 New Hampshire Avenue
Document Control Center - W066-0609
Silver Spring, MD 20993-0002

March 13, 2013

Dr. Brian Pikkula
President & CTO
Forward Science LLC
2511 Wind Fall Lane
SUGAR LAND TX 77479

Re: K123169
Trade/Device Name: OraIIDTM1
Regulation Number: 21 CFR 872.6350
Regulation Name: Ultraviolet Detector
Regulatory Class: 11
Product Code: NXV
Dated: February 6, 2013
Received: February 11, 2013

Dear Dr. Pikkula:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act.

The general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH- does not evaluate information related to contract liability
warranties. We remind you; however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class Ill (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.
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Page 2 -Dr. Pikkula

Please be advised that FDA's issuance of a substantial equivalence determinatio n 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); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CER Part 801), please
go to http)://www.fda.2ov/AboutFDA/CentersOffices/CDRHI/CDRHOffices/ucm I15809.htrn for
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (2ICFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CER Part 803), please go to
http://wwwv.fda.gov/Medica]Devices/Safety/ReoortaProblem/default.lhtm for the CDRH' s Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

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

Sincerely yours,

Kwa~GT Ulm er for

Anthony D. Watson, B.S., M.S., M.B.A.
Director
Division of Anesthesiology, General Hospital,

Respiratory, Infection Control and
Dental Devices

Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

IV. Indications for Use

Applicant: Forward Science LLC
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph:xSS5-696-7254
Fax: 855-329-6725

510(k) Number (if Known): K123 169

Device Name: OraIIDTM

Indications For Use:

OralIDTh is intended to be used by a dentist or physician as an adjunct to an oral
examination to aid in visualization of oral mucosal abnormalities, such as oral cancer
and pro-cancer.

Prescription Use X AND/ORk Over-the-Counter_______
(Per 21 CERS801 Subpart D) (Per 21 CFR 8O1 SubpartC)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

g! arS Runner -S
iZMA bSP 201,3013

Wi V21237ij0400'

(Division Sign-ff)
Division of AnestheslOOUY, GenerM Hospi)tal
Infection Control, Dental Devices

510(k) Number ZiA
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

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

March 13, 2013

Dr. Brian Pikkula
President & CTO
Forward Science LLC
2511 Wind Fall Lane
SUGAR LAND TX 77479

Re: K123169
Trade/Device Name: OrallDTM
Regulation Number: 21 CFR 872.6350
Regulation Name: Ultraviolet Detector
Regulatory Class: 11
Product Code: NXV
Dated: February 6, 2013
Received: February 11, 2013

Dear Dr. Pikkula:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act.

The general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you; however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class Ill (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Resister.

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



Page 2 - Dr. Pikkula

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

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

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

Sincerely yours,

KwWa A 0 Imer for

Anthony D. Watson, B.S., M.S., M.B.A.
Director
Division of Anesthesiology, General Hospital,

Respiratory, Infection Control and
Dental Devices

Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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Page 3 - Dr. Pikkula

Concurrence & Template History Page
[THIS PAGE IS INCLUDED IN IMAGE COPY ONLY]

Full Submission Number: K123169

For Office of Compliance Contact Information:

htto://insideyortlets.fda.pov:9010/portal/page? naeeid=197,415881& dad=portal& schema=PORTAL&ora=318

For Office of Surveillance and Biometrics Contact Information:

http;//insidenortlets.fda.pov:9010/oortal/page? pateid=197,415881& dad=portal& schema=PORTAL&org=423

Digital Si gnature Concurrence Table
Reviewer Sign-Off

LeahSg
201 3. 0 3  3  04'00'

Branch Chief Sign-Off
. Runner-S

hA.RbbP h 203.03113
9l0 [13:24.18 -04'OO'

Division Sign-Off
Kwame O"U imterK
201 3.03.1 [4:49:54 -0400'

Template Name: KI(A) - SE after 1996

Template History:

Date of Update By Description of Update
7/27/09 Brandi Stuart Added Updates to Boiler Table
8/7/09 Brandi Stuart Updated HFZ Table
1/11/10 Diane Garcia Liability/Warranty sentence added at bottom of I page
10/4/11 M. McCabe Janicki Removed IFU sheet and placed in Forms
9/25/12 Edwena Jones Added digital signature format
12/12/12 M. McCabe Janicki Added an extra line between letter signature block and the word

"Enclosure". Also, added a missing digit in 4-digit extension on
letterhead zip code: "002" should be "0002".

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

IV. Indications for Use

Applicant: Forward Science LLC
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph: 855-696-7254
Fax: 855-329-6725

510(k) Number (if Known): K123169

Device Name: OralIDTM

Indications For Use:

OralIDTm is intended to be used by a dentist or physician as an adjunct to an oral
examination to aid in visualization of oral mucosal abnormalities, such as oral cancer
and pre-cancer.

Prescription Use X AND/OR Over-the-Counter
(Per 21 CFR 801 Subpart D) (Per 21 CFR 801 Subpart C)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

rt Mary -S. Runner -S
)03:03.13

-04'00'

(Division Sign-Off)
Division of AnesthestoloY, General Hospital
Infection Control, Dental Devices

510(k) Numbs K (31 !
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DEPARTIVIENT OF HEALTH & HUIVIAN SERVICES Public Health Service 

U.S. Food and Drug Administraiion 
Center for Devices and Radiological Health 
Documenl Conlrol Cenler WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

December 11,2012 

FORWARD SCIENCE LLC 510k Number: K123169 
2511 WIND FALL LN Product: ORALID 
SUGAR LAND, TEXAS 77479 
ATTN: BRIAN PIKKULA On Hold As of 12/7/2012 

We are holding your above-referenced Premarket Notification (510(k)) for 30 days pending receipt ofthe 
additional information that was requested by the Office of Device Evaluation. Please remember that all 
correspondence concerning your submission MUST cite your 510(k) number and be sent in duplicate to the 
Document Mail Center at the above letterhead address. Correspondence sent to any address other than the one 
above will not be considered as part of your official premarket notification submission. Also, please note the new 
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 
http://www.fda.gov/MedicalDevices/DeviceRegLilationandGuidance/GuidanceDocuments/Licm089402.htm. 

The deficiencies identified represent the issues that we believe need to be resolved before our review of your 
510(k) submission can be successfully completed. In developing the deficiencies, we carefully considered the 
statutory criteria as defined in Section 513(i) ofthe Federal Food, Drug, and Cosmetic Act for determining 
substantial equivalence of your device. We also considered the burden that may be incurred in your attempt to 
respond to the deficiencies. We believe that we have considered the least burdensome approach to resolving 
these issues. If, however, you believe that information is being requested that is not relevant to the regulatory 
decision or that there is a less burdensome way to resolve the issues, you should follow the procedures outlined in 
the "A Suggested Approach to Resolving Least Burdensome Issues" document. It is available on our Center web 
page at: 
hltp://www. fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/MedicalDeviceProvisionsofFDAModer 
nizationAct/ucm 136685.htm. 

In accordance with 21 CFR 807.87(1), FDA may consider a 510(k) to be withdrawn ifthe submitter fails to provide 
additional information within 30 days ofan Additional Information (A I) request. FDA generally permits submitters 
additional time to respond to such requests. FDA intends to automatically grant a maximum of 180 calendar days from 
the date ofthe AI request, even ifthe submitter has not requested an extension. Therefore, submitters are no longer 
required to submit written requests for extension. However, submitters should be aware that FDA intends to issue a 
notice of withdrawal under 21 CFR 807.87(1) if FDA does not receive, in a submission to the appropriate Document 
Control Center, a complete response to all ofthe deficiencies in the AJ request within 180 calendar days ofthe date that 
FDA issued that AI request. In this instance, pursuant to 21 CFR 20.29, a copy of your 510(k) submission will 
remain in the Office ofDevice Evaluation. If you then wish to resubmit this 510(k) notification, a new number 
will be assigned and your submission will be considered a new premarket notification submission. 
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For further information regarding 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 Amendments of 2012 (MDUFA 111), to the Federal 
Food, Drug, and Cosmetic Act, you may refer to our guidance document entitled "Guidance for Industry and Food and 
Drug Administration Staff- FDA and Industry Actions on Premarket Notification (510(k)) Submissions: Effect on 
FDA Review Clock and Goals". You may review this document at 
<http://wvAV.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089735.htm>. 

Please remember that the Safe Medical Devices Act of 1990 states that you may not place this device into 
commercial distribution until you receive a decision letter from FDA allowing you to do so. 

if you have procedural questions, please contact the Division of Small Manufacturers International and Consumer 
Assistance (DSMICA) at (301)796-7100 or at their toll-free number (800)638-2041, or contact the 510k staff at 
(301)796-5640. 

Sincerely yours, 

Marjorie Shulman 
Director, 510(k) Program 
Premarket Notification Section 
Office ofDevice Evaluation 
Center for Devices and Radiological Health 

Records processed under FOIA Request 2013-5015; Released 5/16/14

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

http://wvAV.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089735.htm


Mawii, Lal Pek * 

m. cm: Microsoft Outlook 
b: BPIKKUU\@ORAUD.COM 

Sent: Tuesday, December 11, 2012 3:29 PM 
Subject: Relayed: K123169 - hold letter 

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server: 

BPIKKULA(5)0RALID.C0M(BPIKKULA(g)0RALID.C0M) 

Subject: K123169 - hold letter 
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C O V E R S H E E T M E M O R A N D U M 

Food and Drug Administration 
Office of Device Evaluation & 
Office of In Vitro Diagnostics 

From: 

Subject: 

To: 

Reviewer Name 

510(k) Number 

The Record 

KT^STU 

h)-Please list CTS decision code. 
D Refused to accept (Note: this is considered the first review cycle, See Screening Checklist 

http.7/eroom.fda.qov/eRoomReq/FHes/CDRH3/CDRHPremarketNotification510kProgram/0 5631/Screeninq%20Checklist%2Q7% 
202%20Q7.doc) 

O Hold (Additional Information or Telephone Hold). 
D Final Decision (SE, SE with Limitations, NSE (select code below). Withdrawn, etc.). 

Not Substantially Equivalent (NSE) Codes 

NSE for lack of predicate 
NSE for new intended use 
NSE for new technology that raises new questions of safety and effectiveness 
NSE for new intended use AND new technology raising new questions of safety and 

effectiveness 
NSE for lack of performance data 
NSE no response 
NSE for lack of performance data AND no response 
NSE pre-amendment device call for PMAs (515i) 
NSE post-amendment device requires PMAs 
NSE for new molecular entity requires PMA 
NSE for transitional device 

D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 

NO 
Nl 
NQ 
NU 

NP 
NS 
NL 
NM 
NC 
NH 
TR 

Please complete the following for a final clearance decision (i.e., SE, SE with Limitations, etc.): 

Attach IFU 

Attach Summary 

Must be present for a Final Decision 

Indications for Use Page 

510(k) Summary /510(k) Statement 

Truthful and Accurate Statement. 

Is the device Class III? 

If yes, does firm include Class III Summary? 

Does firm reference standards? 
(If yes, please attach form from http://www.fda.qov/opacom/morechoices/fdaforms/FDA 
3654.pdf) 

Is this a combination product? 
(Please specify category. 

Must be present for a Final Decision 

see 
http.7/eroom.fda.qov/eRoomReq/Files/CDRH3/CDRHPremarketNotification51QkProqram/Q 413b/CO 
MBINATION%20PRODUCT%20ALGORITHM%20(REVISED%203-12-03).DOC 

Is this a reprocessed single use device? 
(Guidance for Industry and FDA Staff- MDUFMA - Validation Data in 510(k)s for 
Reprocessed Single-Use Medical Devices, http://www.fda.qov/cdrh/ode/quidance/1216.html) 

Is this device intended for pediatric use only? 

Is this a prescription device? (If both prescription & OTC, check both boxes.) 

Did the application include a completed FORM FDA 3674, Certification with Requirements of 
ClinicalTrials.gov Data Bank? 
Is clinical data necessary to support the review of this 510(k)? 
For United States-based clinical studies only: Did the application include a completed FORM 
FDA 3674, Certification with Requirements of ClinicalTrials.gov Data Bank7 (If study was 

Rev. 2/29/12 
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conducted in the United States, and FORM FDA 3674 was not included or incomplete, then 
applicant must be contacted to obtain completed form.) 

Does this device include an Animal Tissue Source? 

All Pediatric Patients age<=21 

Neonate/Newborn (Birth to 28 days) 

Infant (29 days -< 2 years old) 

Child (2 years -< 12 years old) 

Adolescent (12 years -< 18 years old) 

Transitional Adolescent A (18 - <21 years old) Special considerations are being given to this 
group, different from adults age > 21 (different device design or testing, different protocol 
procedures, etc.) 

Transitional Adolescent B (18 -<= 21; No special considerations compared to adults => 21 years 
old) 

Nanotechnology 

Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC. 
Guidance, http://vyww.fda.qov/cdrh/comp/quidance/169.html) 

Regulation Number Class* Product Code 

Additional Product Codes 

Review 

(*lf unclassified, see 510(k) Staff) 

Final Review: 

^^(Brahch Chie 

(Division Director) 
^ M ^ 

(Date) 
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510(k) "SUBSTANTIAL EQUIVALENCE" 
DECISION-MAKING PROCESS 

New Device is Compared to 
Marketed Device * 

Descriptive Information 
about New or Marketed 
Device Requested as Needed 

Does New Device Have Same NO 
Indication Statement? ^ 

YES 

Do the Differences Alter the Intended Not Substantially 
Therapeutic/Diagnostic/etc. Effect YES Equivalent Delermination 

(in Deciding, May Consider Impact oii 
Safety and Effectiveness)?** 

New Device Has Same Intended 
Use and May be "Substantially Equivalent" 

Does New Device Have Same 
Technological Qiaracteristics, NO 
e.g. Design, Materials, etc.? 

YES 

NO 

NO Are the Descriptive 
Characteristics Precise Enough 

O to Ensure Equivalence? -^— 

Are Performance Data 
Available to Asses Equivalence? 

t 
Performance 
Data Required 

YES 

.,o 

YES 

Perfonnance Data Demonstrate 
Equivalence? 

NO 

-KX 
YES 

To © 

0 
Could the New 
Characteristics 
Affect Safety or
Effectiveness? 

NO 

X! 

"Substantially Equivalenf 
Determination 

NO 

New Device Has O 
New Intended Use 

© 
Do the New Characteristics 

• Raise New Types ofSafety YES . Q 
or EfTectiveness Questions? 

© 
NO 

Do Accepted Scientific 
Methods Exist for 

Assessing Effects of NO 
the New Characteristics? 

(D YES 

Are Performance Data Available 
To Assess Effects ofNew 

Characteristics? *** 

NO 

© 
YES 

Performance Data Demonstrate 
Equivalence? -^ 

YES NO 

To © 

510(k) Submissions cornpare new devices to maiketed devices. FDA tequests additional .information ifthe relationship between 
marketed and "predtcate" (pre-Amendments or reclassified post-Amendments) devices is unclear. 

This decision is normally based on descriptive information alone, but limited testing information is sometimes required. . 

Data maybe in the 5100c), other 510(k)s, the Center's classification files, or the Ikerafurc. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES M E M O R A N D U M 
Food and Drug Administration 

Office of Device Evaluation 
10903 New/ Hampshire Avenue 
Silver Spring, MD 20993-0002 

Premarket Notification [510(k)] Review 
Traditional 

Date: December 7, 2012 

To: The Record 

From: Leah S. Royce, D.D.S. 

K123169 
Telephone Hold 

Office: ODE 

Division: DAGRID 

510(k) Holder: Forward Science LLC 

Device Name: Oral ID 

Contact: Brian Pikkula, Ph.D. 

Phone: 855-696-7254 

Fax: 855-329-6725 

Email: bpikkuIa@oralid.com 

I. Purpose and Submission Summarv 

The 510(k) holder would like to introduce Oral ID into interstate commerce. Oral ID is a 
class II medical device that is regulated under 21CFR872.6350 as an ultraviolet detector 
which is a device intended to provide a source of tiltraviolet light which is used to identify 
otherwise invisible material such as dental plaque, present in or on teeth, under product 
code NXV. Oral ID accessories include photosensitive glasses (21 CFR 886.5859, HQY) 
which are class I exempt. The company has identified the following predicate devices: 
VELscope Vx (K102083) and Dentlight Oral Exam Light Kit (K101140). 
The submission includes a medical device user fee cover sheet, a confirmation of payment 
document, a CDRH premarket review submission cover sheet, a table of contents, a 510(k) 
cover letter, general information, indications for use statement (IFUS), 510(k) Summary, 
Truthful and Accuracy Statement, Class III Summary and Certification statement, Financial 
Certification or Disclosure Statement, Declaration of Conformity, Executive Summary, 
Device description and specifications, substantial equivalence, proposed labeling, 
sterilization/shelf life statement, biocompatibility, software statement, electromagnetic 
compatibility/electiical summary, performance testing-bench, performance testing -
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OrallD; 123169, Fonward Science 

animal, and performance testing - clinical statement. The RTA checklist was completed and 
sent to the company, and responses were provided by email on November 7*. 
The submission references the following standards, however no SDRs were provided 

- lEC 60601 and "collateral standards" 
- ISO 13485 and ISO 14971 

On November 7'^ the company provided additional information in response to the RTA 
checklist and comments. 

II. Administrative Requirements 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 1 Yes No N/A 

Indications for Use page (Indicate if: Prescription or OTC) 

Truthful and Accuracy Statement 

510(k) Summary or 510(k) Statement Summary 
Standards Data Report Form - Form 3654 

1: No standard used - No Standards Form Required 
2: Declaration of Conformity - Yes Standards Form Required 

X 

X 

X 

i 

i 

i 

X 

The 510(k) Summary includes the IFUS, technological characteristics contains a claim in the 
second paragraph which wUl need to be modified or removed, substantial equivalence 
discussion is adequate. No performance testing is mcluded. 
III. Device Description 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H Yes No 
Is the device life-supporting or life sustaining? 

Is the device an implant (implanted longer than 30 days)? 

Does the device design use software? 

Is the device sterile? 

Is the device reusable (not reprocessed single use)? 

Arf^ "r.lPaninn" inRtriir.tir^nR inrli iriftri fr^r thfi find i ispr? 
X 

X 

X 

X 

X 

The submission states that the device is a hand-held, battery operated, oral illumination and 
examination Ught, with accessories of filtered glasses for use by the user and the patient. It 
appears that the photosensitive glasses are included in the subnaission. 

The light: 

The submission states that when healthy tissue is exposed to the blue light and the end user will 

(b) (4)
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Ora//D; 123169, Forward Science 

view the tissue as green through the photosensitive glasses as the healthy tisse wUl emit 
fluorescence. The submission states that under identical conditions, abnormal tissue will 
appear dark due to lack of fluorescence.  

Accessories: 

IV. Indications for Use 

Oral ID^Mis intended to be used by qualified health-care providers to enhance the identification 
and visualization of oral mucosal abnormalities that may not be apparent or visible to the 
naked eye, such as oral cancer and premalignant dysplasia. 
Oral ID^M excites the tissue with blue light and allows for direct visualization of the resulting 
natural tissue fluorescence. 

Oral ID''"'̂  eyewear is reusable filtered eyewear that is worn by the healthcare professional 
during the oral examination to enhance the effects of the fluorescence visualization of tissue by 
tiie Oral ID blue Ught. 

V. Predicate Device Comparison 
The submission device differs from the predicate devices in the power source. The submission 
device uses primary CR123A batteries, whereas the predicate devices use rechargeable batteries. 
AU devices use batteries to power a high -intensity LED that produce Ught as Ulumination for 
excitation for tissue fluorescence viewed through a filtered lens. 

Comparison of Submission Device with Predicates: 

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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OrallD; 123169, Forward Science 

Submission number 

Indications for use 
statement \ 

Power source for 
LED 
Method of operation 

Wavelength 

Light intensity 
Projected light image 

OrallD Forward 
Science 
K123169 

OrallD'^ is intended 
to be used by 
qualified health-care 
providers to enhance 
the identification and 
visualization of oral 
mucosal 
abnormalities that 
may not be apparent 
or visible to the 
naked eye, such as 
oral cancer and 
premalignant 
dysplasia.  

eyewear is 
reusable ... 

CR 123A primary 
lithium batteries 
Direct visualization of 
fluorescent tissues 

VELscope Vx 

Kl02083 

VELscope Vx is 
intended to be used 
by a dentist or 
health-care provider 
as an adjunct to 
traditional oral 
examination by 
incandescent light to 
enhance the 
visualization of oral 
mucosal 
abnormalities that 
may not be apparent 
or visible to the 
naked eye, such as 
oral cancer and 
premalignant 
dysplasia. 
VELscope Vx is 
further intended to be 
used by a surgeon to 
help identify 
diseased tissue 
around a clinically 
apparent lesion and 
thus ais in 
determining the 
appropriate margin 
for surgical excision. 
Rechargeable 
Lithium ion batteries 
Direct visualization of 
fluorescent tissues 
400-460 nm blue 
light 

.75 W 
4 cm at 10 cm 
distance 

Dentlight Oral Exam 
Light Kit 
K101140 

Dentlight Oral Exam 
Light Kit is indicated 
for providing 
illumination to aid 
visualization during 
oral procedures and 
an adjunct to 
enhance the 
visualization for oral 
examination of 
mucosal 
abnormalities 

Rechargeable lithium 
battery 
Direct visualization of 
fluorescent tissues 
410nm violet light 
530 nm green light 
6000K (white) 
30 - 75 mW/cm2 

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

(b) (4)
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OrallD; 123169, Forward Science 

Clinical data 

Bench testing 

Cycle time 
recommended for 
use 
Operating 
temperature 
Standards 
conformance 
Accessories 

Peak Wavelength nm 

Referenced 60601 

Two pair filtered 
glasses 

Photographs of a 
variety of oral 
mucosal lesions 
Spectral data... 

Illumination and 
fluorescent image 

Optical power testing 
Optical wavelength 
Beam quality 

5,10,20 seconds 
0-35 degrees 

lEC 60601-1-2 

VI. Labeling 
The draft labeling includes the manufacturer address, name, contents, symbols with English 
translation, and the Directions for Use (DFU) includes adequate device description, intended 
uses identical to the IFUS, appropriate warnings regarding care and storage, selection of 
batteries, and a caution not to look directly into the Ught.  

VII. Sterilization/Shelf Life/Reuse 
The submission states that sterUization and shelf life are not applicable. However the DFU 
includes a section on maintenance stating that the device "should be cleaned and disinfected 
between each patient use. The external surfaces of the Handpiece should be wiped down with a 
hospital grade surface disinfectant and a towlette or gauze...do not use disinfectants .with 
alcohol content over 70%".  

VIII. Biocompatibilitv 

(b) (4)

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

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

(b) (4)
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OrallD: 123169, Forward Science 

IX. Software 
The submission states that this section is not applicable. It appears that the device does not use 
software. 

Version: 
Level of Concern: 

Software description: 

Device Hazard Analysis: 

Software Requirements Specifications: 

Architecture Design Chart: 
Design Specifications: 

Traceability Analysis/Matrix: 

Development: 
Verification & Validation Testing: 

Revision level history: 

Unresolved anomalies: 

17M17M 

., 

X. Electromaqnetic Compatibilitv and Electrical, Mechanical and Thermal 
Safetv 

XI. Performance Testinq - Bench 

(b) (4)

(b) (4)
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OrallD; 123169, Forward Science 

Xll. Performance Testinq - Animal 
The submission does not include any performance testing using animals. 
XIII. Performance Testing - Clinical 

XlV.Substantial Equivalence Discussion 
Yes No 

1. Same Indication statement? 

2. Do Differences Alter The Effect Or Raise 
New Issues of Safety Or Effectiveness? 

3. Same Technological Characteristics? 

4. Could The New Characteristics Affect 
Safety Or Effectiveness? 

5. Descriptive Characteristics Precise 
Enough? 

6. New Types Of Safety Or Effectiveness 
Questions? 

7. Accepted Scientific Methods Exist? 

8. Performance Data Available? 

9. Data Demonstrate Equivalence? 

X 

X 

X 

If YES = Go To 3 

If YES = Stop NSE 

If YES = Go To 5 

If YES = Go To 6 

If NO = Go To 8 

If YES = Stop SE 

If YES = Stop NSE 

If NO = Stop NSE 

If NO = Request Data 

Final Decision: 

Note: See 
http://eroom.fda.qov/eRoomRea/Files/CDRH3/CDRHPremarketNotification510kProara 
m/0 4148/FLOWCHART%20DECISION%20TREE%20.DOC for Flowchart to assist in 
decision-making process. Please complete the following table and answer the 
corresponding questions. "Yes" responses to questions 2, 4, 6, and 9, and every "no" 
response requires an explanation. 

1. Explain how the new indication differs from the predicate device's indication: 

2. Explain why there is or is not a new effect or safety or effectiveness issue: 

(b) (4)

(b) (4)
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Ora//D,- 123169, Forward Science 

3. Describe the new technological characteristics: 

4. Explain how new characteristics could or could not affect safety or effectiveness: 

5. Explain how descriptive characteristics are not precise enough: 

6. Explain new types of safety or effectiveness question(s) raised or why the 
question(s) are not new: 

7. Explain why existing scientific methods can not be used: 

8. Explain what performance data is needed: 

9. Explain how the performance data demonstrates that the device is or is not 
substantially equivalent: 

XV. Contact Historv 

1.

2. (b) (4)

(b) (4)

(b) (4)

(b) (4)
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3. 

4.

5. 

6. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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OrallD; 123169, Fonward Science 

7.

8.

9.

10.

11.

10 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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12.

XVI.

Digital Signature Concurrence Table 
Reviewer Sign-Off 

Leah S. Royce 
2012.12.07 15:25:24-OS'OO' 

Branch Chief Sign-Off ,2012.12.07 
Susan Runner DDS, MA 1 6 : 0 4 : 4 3 

/ -OS'OO' 
Division Sign-Off -,2012.12.07 

Susan Runner DDS, MA 1 6 : 0 7 : 3 7 

.r ^ -OS'OO' 

11 

(b) (4)

(b) (4)
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(b) (4) Email of completed review of submission
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(b) (4) Email of completed review of submission
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(b) (4) Email of completed review of submission
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(b) (4) Email of completed review of submission
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(b) (4) Email of completed review of submission
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(b) (4) Email of completed review of submission
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Payne, Melissa T* 

rom: Microsoft Outlook 
wo: bpikkula(a)oralid.com 
Sent: Thursday, October 11, 2012 12:36 PM 
Subject: Relayed: K123169 FDA Ack Letter/ E-Copy Attachment 

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server: 

bpikkula@oralid.com (bpikkula(g)oralid.com) 

Subject: K123169 FDA Ack Letter/ E-Copy Attachment 
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FORWARD SCIENCE LLC 2511 Wind Fail Lane 
Sugar Land, TX 77479 

Ph: 855-696-7254 
Cell: 832-526-0150 

Food and Drug Administration November 1, 2012 
CDRH/ODE 
Document MaU Center (HFZ-401) 
9200 Corporate Blvd 
Rockville, MD 20850 

RE: Reply to KI23I69 - 5I0(k) RTA Checklist 

Dr. Leah S. Royce, 

If you have any questions regarding this Reply, please contact me by phone at 8.32-526-0150 
or by email at bpikkula@oralid.com. 

Sincerely Yours, 

Brian Pikkula. Ph.D. 
President & CTO 
Forward Science LLC 
2511 Wind Fall Lane 
Sugar Land, TX 77479 
Cell:832-526-0150 
bpikkula(^oralid.com 

Confidentially claimed per 21 CFR 807.95 K123I69 - 510(k) RTA Checklist Clarifications 1 of 5 

(b) (4)
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FORWARD SCIENCE L L C 2511 wind Fail Lane 
Sugar Land, TX 77479 

Ph: 855-696-7254 
Cell: 832-526-0150 

Table of Conf ents 

Checklist Checklist Question Page 
Section Number , ' Number 

Cover Letter 1 
Table of Contents 2 
If submission relies upon a national or international slandard as pan of 
demonstration of substantial equivalence, submissioji contains Standards , 
jDaia Report for 510(k)s or includes detailed information about how and 
Ithc extent to which the standard has been followed 
rriie submission identifies prior submissions for the same device for which 
•FDA provided feedback related to the dala or information needed to 

. „ .support substantial equivalence (e.g., submission numbers for Pre-
:Submission, IDE, prior not substantially equivalent (NSE) delermination, 
jprior 510(k) that was deleted or withdrawn) or states that there were no 
iprior submissions. 
Full test report is provided for each completed tesl lo explain how the data 
generated from the test supports a finding of substantial equivalence. (A 3 

23 (full test report includes: objective ofthe test, description oflhe test 
methods and procedures, study endpoint(s), pre- defmed pass/fail criteria, 
iresults summar}', and conclusions.) 
'If literature was used as performance data, submission includes reprints or 
'a summar)' of each article, and a discussion as to how each article is 
lapplicable to support the substantial equivalence ofthe subject device to 
'the predicate. 
Submission includes evaluation of electromagnetic compatibility per lEC 
60601-1-2 or equivalenfFDA-recognized standard and if applicable, the 
device-specific standard OR submission includes electromagnetic 
^compatibility evaluation using methods or standards that are not FDA-
irecognized and information indicating that these methods/standards 
Otherwise meet applicable statutory' and regulator)' requirements. 

25 

35 

Conndenrially claimed per 21 CFR 807.95 K123I69-510(k) RT.A Checklist Clarifrcation.s 2 of 5 
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FORWARD SCIENCE LLC 2511 Wind Fall Lane 
Sugar Land, TX 77479 

Ph: 855-696-7254 
Cell: 832-526-0150 

Section A7: If submission relies upon a national or international standard as part of 
demonstration of substantial equivalence, submission contains Standards Data Report 
for 510(k)s (FDA Form 3654) or includes detailed information about how and the c.\tent 
to which the standard has been followed. 

Section AIO: The submission identifies prior submissions for the same device for 
which FDA provided feedback related to the data or information needed to support 
substantial equivalence (e.g., submission numbers for Pre- Submission, IDE, prior not 
substantially equivalent (NSE) determination, prior 510(k) that was deleted or 
withdrawn) or .states that there were no prior submissions. 

There have been no prior submissions for the OrallD device. 

Section E23: Full test report is provided for each completed test to explain how the 
data generated from the test supports a finding of substantial equivalence. (A full test 
report includes: objective of the test, description ofthe test methods and procedures, 
study endpoint(s), predefined pass/fail criteria, results summarj', and conclusions.). 

Confidentially claimed per 21 CFR 807.95 KI23169 - 510(k) RTA Checklist Clarifications 3 of 5 

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Lane 
Sugar Land, TX 77479 

Ph: 855-696-7254 
Cell: 832-526-0150 

Section E25: If literature was used as performance data, submission includes reprints 
or a summarj- of each article, and a discussion as to how each article is applicable to 
support the substantial equivalence ofthe subject device to the predicate. 

Confidentially claimed per 21 CFR 807.95 K123I69 - 510(k) RTA Checkli.st Clarincations 4 of 5 

(b) (4)

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Lane 
Sugar Land, TX 77479 

Ph: 855-696-7254 
Cell: 832-526-0150 

Section J35: Submission includes evaluation of electromagnetic compatibilit}' per 
lEC 60601-1-2 or equivalent FDA-recognized standard and if applicable, the device-
specific standard 
OR 
submission includes electromagnetic compatibility)' evaluation using methods or 
standards that are not FDA-recognized and information indicating that these 
methods/standards othenvise meet applicable statutor>' and regulator)' requirements. 

Confidentially claimed per 21 CFR 807.95 K123169-510(k) RTA Checklist Clarifications 5of5 

(b) (4)

(b) (4)
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(b) (4) Optical Power & Wavelength
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(b) (4) Optical Power & Wavelength
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4̂ DEPARTMENT OF HEALTH & HUIVIAN SERVICES Public Health Service 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Control Center WO66-G609 
10903 New Hainpshire Avenue 
Silver Spring, MD 20993-0002 

October 11,2012 

FORWARD SCIENCE LLC SlOkNumber: K123169 
2511 WIND FALL LN „ . . , „ ,o„^n 
SUGAR LAND, TEXAS 77479 Received: 10/9/2012 
ATTN: BRIAN PIKKULA Product: ORALID 

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

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

On September 27, 2007, the President signed an act reauthorizing medical device user fees for fiscal years 
2008 - 2012. The legislation - the Medical Device User Fee Amendments of 2007 is part of a larger bill, the 
Food and Drug Amendments Act of 2007. Please visit our website at 
http://vvvvw.fda.aov/MedicalDevices/DeviceRegulationandGuidance/Overview/MedicalDeviceUserFeeandMod 
emizationActMDUFMA/default.htm 
for more information regarding fees and FDA review goals. In addition, effective January 2, 2008, any firm 
that chooses to use a standard in the review of ANY new 5IO(k) needs to fill out the new standards form 
(Form 3654) and submit it with their 510(k). The form may be found at 
hltp://www.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm. 

We remind you that Title VIII ofthe Food and Drug Administration Amendments Act of 2007 (FDAAA) 
amended the PHS Act by adding hew section 402(j) (42 U.S.C. § 282(i)), which expanded the current database 
known as ClinicalTrials.gov to include mandatory registration and reporting ofresulis for applicable clinical 
trials of human drugs (including biological products) and devices. Section 402(j) requires that a certification 
form http://ww\v.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm accompany 510(k)/HDE/PMA 
submissions. The agency has issued a draft guidance titled: "Certifications To Accompany [)rug. Biological 
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Product, and Device Applications/Submissions: Compliance with Section 402(j) of The Public Health Service Act, 
Added By Title Vlll ofthe Food and Drug Administration Amendments Act of 2007" 
http://www.fda.aov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubinissio 
ns/PreinarketNotification51 Ok/ucm 134034.htm. According to the draft guidance, 510(k) submissions that do not 
ontain clinical data do not need the certification form. 

Please note the following documents as they relate to 510(k) review: 1) Guidance for Industry and FDA Staff 
entitled, "Interactive Review for Medical Device Submissions: 510(k)s, Original PMAs, PMA Supplements, 
Original BLAs and BLA Supplements". This guidance can be found at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089402.htin. 
Please refer to this guidance for information on a formalized interactive review process. 2) Guidance for Industry 
and FDA Staff entitled, "Format for Traditional and Abbreviated 5lO(k)s". This guidance can be found at 
http://wvvw.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ 
ucm084365.htm. Please refer to this guidance for assistance on how to format an original submission for a 
Traditional or Abbreviated 510(k). 

In all future premarket submissions, we encourage you to provide an electronic copy of your submission. By doing 
so, you will save FDA resources and may help reviewers navigate through longer documents more easily. Under 
CDRH's e-Copy Program, you may replace one paper copy of any premarket submission (e.g., 5IO(k), IDE, PMA, 
HDE) with an electronic copy. For more information about the program, including the formatting requirements, 
please visit our web site at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowioMarketYourDevice/PremarketSubmissio 
ns/ucm 134508.htmL In addition, the 510(k) Program Video is now available for viewing on line at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HovvtoMarketYourDevice/PremarketSubmissio 
ns/PreinarketNotification510k/ucm070201 .htm . 

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

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

^procedural questions, please contact the 510(k) Staff at (301)796-5640. 

Sincerely, 

5IO(k)Staff 
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Site: null https://userfees.fda.gov/OA_HTML/mdufmaCScdCfgltenisPopup.jsp7vcn., 

Form Approved: OMB No. 0910-511 Expiralion Dale: February 38. 2013. See Instructions Tor OMD Staiemeni. 

DEPARTMENT OF HEALTH AND HUMAN 
SERVICES 
FOOD AND DRUG ADMINISTRATION 
MEDICAL DEVICE USER FEE COVER 

SHEET 

PAYMENT IDENTIFICATION NUMBER: 
 

Write the Payment Identification number on 
your check. 

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

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

FORWARD SCIENCE LLC 
2511 Wind Fall Lane 
Sugar Land TX 77479 
US 

1.1 
EMPLOYER IDENTIFICATION NUMBER 
(EIN) 

 

2. CONTACT NAME 
Brian Pikkula 

2.1 E-MAIL ADDRESS 
bpikkula@oralid.com 

2 2 TELEPHONE NUMBER (include Area 
code) 
855-696-7254 

2 3 FACSIMILE (FAX) NUMBER (Include 
Area code) 
855-329-6725 

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if 
you are unsure, please refer to the application descriptions at the following web site: 
http://www.fda.gov/oc/mdufma 
Select an application type: 
[X] Premarket notification(510(k)); except for third 

party 

3.1 Select a center 

[X] CDRH 

513(g) Request for Information 
Biologies License Application (BLA) 
Premarket Approval Application (PMA) 
Modular PMA 
Product Development Protocol (PDP) 
Premarket Report (PMR) 
Annual Fee for Periodic Reporting (APR) 
30-Day Notice 

[]CBER 
3.2 Select one of the types below 
[X] Original Application 
Supplement Types: 
[ ] Efficacy (BLA) 
[ ] Panel Track (PMA, PMR, PDP) 
[ ] Real-Time (PMA, PMR, PDP) 
[ ] 180-day (PMA, PMR, PDP) 

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

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

5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN 
ESTABLISHMENT REGISTRATION FEE THAT IS DUE TO FDA. HAS YOUR COMPANY 
PAID ALL ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA? 

1 of2 10/4/2012 11:32 PM 

(b) (4)

(b) (4)
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Site: null https://userfees.fda.gov/OA_HTML/mdufTnaCScdCfgItemsPopup.jsp7vcn.. 

[X] YES (All of our establishments have registered and paid the fee, or this is our first 
device, and we will register and pay the fee within 30 days of FDA's approval/clearance of 
this device.) 
[ ] NO (If "NO," FDA will not accept your submission until you have paid all fees due to 
FDA. This submission will not be processed; see http://www.fda.gov/cdrh/mdufma for 
additional information) 

6. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER 
FEE EXCEPTIONS? IF SO, CHECK THE APPLICABLE EXCEPTION. 
n-ru- i,.^*- • *u f *nK/.A u •« j u [ ] Thesolepurposeof the appNcation Is 
] This application is the first PMA submitted by / ^ . ^ ,.,. , ^ 

rr J ,1, • . I ,- «•,. / to support conditions of use for a 
a qualified small business, including any affiliates . y nn lation 

[ ] This biologies application is submitted under [ ] The application is submitted by a 
section 351 of the Public Health Service Act for a state or federal government entity for a 
product licensed for further manufacturing use device that is not to be distributed 
only commercially 

7. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE 
WAIVED DUE TO SOLE USE IN A PEDIATRIC POPULATION THAT NOW PROPOSES 
CONDITION OF USE FOR ANY ADULT POPULATION? (It so, the application is subject to 
the fee that applies for an original premarket approval application (PMA). 
[ ] YES [X] NO 

PAPERWORK REDUCTION ACT STATEMENT 
Public reporting burden for this collection of information is estimated to average 18 minutes 
per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of 
information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to the address 
below. 

Department of Health and Human Services, Food and Drug Administration, Office of Chief 
Information Officer, 1350 Piccard Drive, 4th Floor Rockville, MD 20850 
[Please do NOT return this form to the above address, except as it pertains to comments 
on the burden estimate.] 

8. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET 
APPLICATION 

$4,960.00 04-Oct-2012 
Form FDA 3601 (01/2007) 

"Close Window" Print Cover sheet 

2 of 2 10/4/2012 11:32 PM 
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Onl ine Payment https://www.paygov/paygov/payments/authorizePlasticCardPaymenLhtmI 

Online Payment 

Step 3: Confirni Payment 1 I 2 j 3 

Thank you. 
Your transaction has been successfully completed. 

Pay.gov Tracking Information 

Application Name: FDA User Fees 

Pay.gov Tracking iD: 25870U3J 

Agency Tracking iD: 6064405 

Transaction Date and Time: 10/04/2012 22:11 EDT 

Payment Summary 

Address information Account information Payment Information 

lof I 10/4/2012 9:13 PM 

(b) (4) (b) (4) (b) (4)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION 

CDRH PREMARKET REVIEW SUBMISSION COVER SHEET 
Date of Submission 

10/09/2012 

User Fee Payment ID Number 

 

Form Approval 
OMB No. 0910-0120 
Expiration Date: December 31, 2013 
See OMB Statement on page 5. 

FDA Submission Document Number (if known) 

SECTION A TYPE OF SUBIVIiSSION 

PMA 

1 1 Original Submission 

n Premarket Report 

1 1 Modular Submission 

1 1 Amendment 

n Report 
n Report Amendment 

1 1 Licensing Agreement 

IDE 

1 1 Original Submission 

1 1 Amendment 

n Supplement 

Have you used or cited Stan 

PMA & HDE Supplement 

• Regular (180 day) 

n Special 
• Panel Track (PMA Only) 

n 30-day Supplement 

1 1 30-day Notice 

• 135-day Supplement 

Q Real-time Review 

1—1 Amendment to PMA & 
1—1 HDE Supplement 

• Other 

Humanitarian Device 
Exemption (HDE) 

1 1 Original Submission 

• Amendment 

Q Supplement 

• Report 

1 1 Report Amendment 

PDP 

Q Original PDP 

1 1 Notice of Completion 

n Amendment to PDP 

Class II Exemption Petition 

1 1 Original Submission 

1 1 Additional Information 

510(k) 

^ Original Submission: 

^ Traditional 

n Special 
1—1 Abbreviated (Complete 
1 1 section 1, Page 5) 

1 1 Additional Information 

• Third Party 

Evaluation of Automatic 
Class III Designation 

(De Novo) 

1 1 Original Submission 

1 1 Additional Information 

Meeting 

• Pre-510(K) Meeting 

n Pre-IDE Meeting 

Q Pre-PMA Meeting 

• Pre-PDP Meeting 

n Day 100 Meeting 

1 1 Agreement Meeting 

1 1 Determination Meeting 

n Other (specify): 

other Submission 

• 513(g) 

• Other 
(describe submission): 

dards in your submission? Q Yes Q No (If Yes, please complete Section 1, Page 5) 

SECTION B SUBMITTER, APPLICANT OR SPONSOR 
Company / Institution Name 

Forward Science LLC 

Division Name (if applicable) 

Street Address 

2511 Wind Fall Ln 

City 

Sugar Land 

Contact Name 

Brian Pikkula 

Contact Title 

President & CTO 

Establishment Registration Number (if known) 

Phone Number (including area code) 

855-696-7254 

FAX Number (including area code) 

855-329-6725 

State / Province 

Texas 

ZIP/Postal Code 

77479 

Contact E-mail Address 

bpikkula@oralid.com 

Country 

USA 

SECTION C APPLICATION CORRESPONDENT (e.g., consultant, if different from above) 
Company / Institution Name 

Division Name (if applicable) 

Street Address 

City 

Phone Number (including area code) 

FAX Number (including area code) 

State / Province ZIP Code Country 

Contact Name 

Contact Title Contact E-mail Address 

FORM FDA 3514 (12/10) Page 1 of 5 Pages 
PSC Publishing .So vice. (?0I) 4-13.C74(J E F 

(b) (4)
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SECTION D1 REASON FOR APPLICATION - PMA, PDP, OR HDE 

• New Device 

• Withdrawal 

I I Additional or Expanded Indications 

I I Request for Extension 

I I Post-approval Study Protocol 

I I Request for Applicant Hold 

I I Request for Removal of Applicant Hold 

• Request to Remove or Add Manufacturing Site 

I I Process change: 

I I Manufacturing • Packaging 

I I Sterilization 

I I Other (speciiy below) 

I I Response to FDA correspondence: 

I I Change in design, component, or 
specification: 

I I Software/Hardware 

• Color Additive 

I I Material 

I I Specifications 

I I Other (specify below) 

I I Labeling change: 

I I Indications 

I I Instnjctions 

I I Performance Characteristics 

• Shelf Life 

I I Trade Name 

I I Other (specify below) 

I I Location change: 

I I Manufacturer 

• Sterilizer 

I I Packager 

I I Report Submission: 

I I Annual or Periodic 

I I Post-approval Study 

I I Adverse Reaction 

I I Device Defect 

I I Amendment 

I I Change in Ownership 

I I Change in Correspondent 

I I Change of Applicant Address 

I I Other Reason (specify): 

SECTION D2 

I I New Device 

I I New Indication 

I I Addition of Institution 

I I Expansion / Extension ot Study 

• IRB Certification 

I I Termination of Study 

I I Withdrawal of Application 

I I Unanticipated Adverse Effect 

I I Notification of Emergency Use 

I I Compassionate Use Request 

• Treatment IDE 

I I Continued Access 

REASON FOR APPLICATION - IDE 

I I Change in: 

I I Correspondent/Applicant 

I I Design / Device 

I I Informed Consent 

I I Manufacturer 

I I Manufacturing Process 

I I Protocol - Feasibility 

• Protocol - Other 

I I Sponsor 

I I Report submission: 

I I Current Investigator 

I I Annual Progress Report 

I I Site Waiver Report 

• Final 

I I Response to FDA Letter Concerning: 

I I Conditional Approval 

I I Deemed Approved 

I I Deficient Final Report 

I I Deficient Progress Report 

I I Deficient Investigator Report 

I I Disapproval 

I I Request Extension of 
Time to Respond to FDA 

I I Request Meeting 

I I Request Hearing 

I I Other Reason (specify): 

SECTION D3 

New Device 

REASON FOR SUBMISSION - 510(k) 

I I Additional or Expanded Indications I I Change in Technology 

I I Other Reason (specify): 

FORM FDA 3514 (12/10) Page 2 of 5 Pages 
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SECTION E ADDITIONAL INFORMATION ON 510(K) SUBMISSIONS 
Product codes of devices to which substantial equivalence is claimed 

1 

5 

NXV 2 

6 

3 

7 

4 

8 

Summary of, or statement concerning, 
safety and effectiveness information 

S 510 (k) summary attached 

• 510 (k) statement 

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

fe-^ 

1 

2 

3 

4 

5 

6 

510(k) Number 

K102083 

K101140 

1 

2 

3 

4 

5 

6 

Trade or Proprietary or hAodel Name 

VELscope Vx 

Dentlight Oral Exam Light Kit 

1 

2 

3 

4 

5 

6 

Manufacturer 

LED Dental, Inc. 

DentLight, Inc. 

SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS 
Common or usual name or classification name 

Oral Examination Lighl 

if*"i 

1 

2 

3 

4 

5 

Trade or Proprietary or Model Name for This Device 

OrallD 1 

2 

3 

4 

5 

Model Number 

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

1 

7 

Da ta Induded in Submission 

2 

6 

• Laboratory Te 

3 

9 

sting • A 

4 

10 

limal Trials 

5 

11 

1 1 Human Trials 

6 

12 

SECTION C PRODUCT CLASSIFICATION - APPLICATION TO ALL APPLICATIONS 
Product Code 

NXV 

C.F.R. Section (if applicable) 

872.6350 

Classification Panel 

Dental 

Device Class 

• Class 1 g ] Class II 

• Class 111 • Unclassified 

Indications (fn:im labeling) 

OrallD is intended to be used by qualified health-care providers lo enhance the identification and visualization of oral mucosal abnormalities that may not be apparent 
or visible to the naked eye, such as oral cancer and premalignant dysplasia. OrallD excites the tissue wilh blue light and allows for direcl visualization oflhe resulling 
natural tissue fluorescence. OrallD is further inlended lo be used by a surgeon lo help identify' diseased tissue around a clinically apparent lesion to aid in determining 
the appropriale margin for surgical excision. OrallD™ eyewear is reusable tillered eyewear that is worn by lhe heallhcare professional during the oral examination lo 
enhance the effects ofthe fluorescence visualization of tissue by the OrallD™ blue light. 

FORM FDA 3514 (12/10) Page 3 of 5 Pages 
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Note: Submission of the information entered in Section H does not affect the 
need to submit device establishment registration. 

FDA Document Number (if known) 

SECTION H MANUFACTURING / PACKAGING / STERILIZATION SITES RELATING TO A SUBMISSION 

^ Original 

• Add • Delete 

Facility Establishment Identifier (FEI) Number 

Company / Institution Name 

Forward Science LLC 

Division Name (if applicable) 

Street Address 

2511 Wind Fall Ln 

City 

Sugar Land 

Contact Name 

Brian Pikkula 

1 1 Original 

• Add • Delete 

^ Manufacturer • Contract Sterilizer 

1 1 Contract Manufacturer • Repackager / Relabeler 

Establishment Registration Number 

Phone Number (including area code) 

855-696-7254 

FAX Number (including area code) 

855-329-6725 

State / Province 

Texas 

Contact Title 

President & CTO 

Facility Establishment Identifier (FEI) Number 

Company / Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name 

1 1 Original 

• Add • Delete 

ZIP Code 

77479 

Country 

USA 

Contact E-mail Address 

bpikkula(goral id.com 

1 1 Manufacturer • Contract Sterilizer 

1 1 Contract Manufacturer • Repackager / Relabeler 

Establishment Registration Number 

Phone Number (including area code) 

FAX Number (including area code) 

State / Province 

Contact Title 

Facility Establishment Identifier (FEI) Number 

Company / Institution Name 

Division Name (if applicable) 

Street Address 

City 

Contact Name 

ZIP Code Country 

Contact E-mail Address 

1 1 Manufacturer • Contract Sterilizer 

1 1 Contract Manufacturer • Repackager/ Relabeler 

Establishment Registration Number 

Phone Number (including area code) 

FAX Number (including area code) 

State / Province 

Contact Title 

ZIP Code Country 

Contact E-mail Address 

FORM FDA 3514 (12/10) i P J i i i g : ! Page 4 of 5 Pages 
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SECTION I UTILIZATION OF STANDARDS 

Note: Complete this section if your application 
Standanj" statement. 

1 

2 

3 

4 

5 

6 

7 

standards No. 

13485 

Standards No. 

14971 

Standards No. 

Standards No. 

Standards No. 

Standards No. 

Standards No. 

Standards 
Organization 

ISO 

Standards 
Organization 

ISO 

Standards 
Organization 

Standards 
Organization 

Standards 
Organization 

Standards 
Organization 

Standards 
Organization 

or submission cites standards or includes a "Declaration of Conformity to a Recognized 

Standards Title 

Medical devices ~ Quality managemeni systems - Requirements for 
regulatory purposes 

Standards Title 

Medical devices ~ Applicalion of risk management lo medical 

devices 

Standards Title 

Standards Title 

Standards Title 

Standards Title 

Standards Title 

Version 

2003 

Version 

2007 

Version 

Version 

Version 

Version 

Version 

Date 

10/09/2012 

Date 

10/09/2012 

Date 

Date 

Date 

Date 

Date 

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

Public reporting burden for Ihis collection of informalion is estimated to average 0.5 hour per response, including the lime tbr reviewing instructions, searching 
existing dala sources, gathering and maintaining the dala needed, and completing reviewing the collection of informalion. Send comments regarding this burden 
estimale or any olher aspect oflhis collection ofinformation, including suggestions for reducing this burden lo: 

Department of Health and Human Services 
Food and Drug Administraiion 
Office of Chief Information Officer 
1350 Piccard Drive, Room 400 
Rockville, MD 20850 

An agency may nol conducl or sponsor, and a person is nol required lo respond lo, a collection of informalion unless i l displays a currenlly valid OMB conlrol number. 
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

Table of Contents 

• 

Volume I 
Section 
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II 

III 

IV 
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VI 

VII 
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IX 
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XI 
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XV 
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XVII 
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XIX 

XX 

Volume 11 
Section XXI 

A 

AI 
A2 
A3 
B 
Bl 

B2 
B3 
B4 

B5 

C 

Title 
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FORWARD SCIENCE LLC 2511 wind Fail Ln ' 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

Food and Drug Administration October 04, 2012 
CDRH/ODE 
Document Mail Center - WO66-G609 \r r ^ 
10903 New Hampshire Avenue ^ 
Silver Spring, Maryland 20993-0002 

RE: Traditional "510(k) Notification" (21 CFR 807.90(e)) 

To whom it may concem: 

This submission is being made in compliance with Section 510(k) ofthe Food, Drug, and 
Cosmetic Act as amended by the Medical Device Amendments of 1976, the Safe Medical 
Devices Act of 1990, and the Food and Drug Administration Modernization Act of 1997, and 
the Office of Compliance, Center for Devices and Radiological Health Guidance Document 
on the Premarket Notification 510(k): Regulatory Requirements for Medical Devices. 

The purpose of this submission is to notify FDA, in compliance with Section 510(k) ofthe 
Food, Drug, and Cosmetic Act, Forward Science LLC's intent to introduce, a new product, 
OrallD''''* ,̂ an Oral Examination Light and accessories, into commercial distribution. 

OrallD™ is a Class 11 device under Regulation Number 21 CFR § 872.6350, UltraViolet 
Detector, product code NXV. OrallD"̂ "̂  accessories include Photosensitive glasses (21 CFR 
§886.5850, HQY) which are class I (Exempt). 

An original, two hard copies and one electronic (pdf) copy of this Premarket Notification are 
being submitted in accordance with 21 CFR 807.90(e). Confidentially is requested per 21 
CFR 807.95 

If you have any questions regarding this submission, please contact Brian Pikkula by phone 
at 855-696-7254 or by email at bpikkula@oralID.com. 

Sincerely Yours 

Brian Pikkula, PhD 
President & CTO 
Forward Science LLC 
2511 Wind Fall Ln 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

Confidentially claimed per 21 CFR 807.95 OrallD 510(k) Vol. 1 9 of 27 
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FORWARD SCIENCE LLC 2511 wind Fail Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

m . GENERAL INFORMATION 

A. 510(k) Application 

OrallD'""'̂  and Accessories 

B. Application Date 

October 04, 2012 

C. Submitter's Name and Address 

Forward Science LLC 
2511 Wind Fall Ln 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

D. Contact Person 

Brian Pikkula, PhD 
President & CTO 

E. Trade / Device Name 

Proprietary Name: OrallD^"^ 
Common Name: Oral Examination Light and accessories 

F. Establishment Registration Number of Submitter 

Pending Registration 

G. Device Classification 

Regulation Number: 21 CFR § 872.6350 
Panel: Dental 
Classification Name: UltraViolet Detector 
Regulatory Class: II 
Product Code: NXV (EAQ) 

Regulation Number: 21 CFR § 886.5850 
Panel: Ophthalmic 
Classification Name: Photosensitive glasses 
Regulatory Class: I (Exempt) 
Product Code: HQY 

H. Reason for 510(k) Submission 

The purpose of this submission is to notify FDA, in compliance with Section 510(k) of 
the Food, Drug, and Cosmetic Act, Forward Science LLC's intent to introduce a new 
product, OrallD''"'̂ , an Oral Examination Light and accessories, into commercial 
distribution. 
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

Predicate Device(s) 

DentLight Oral Exam Light Kit (KlOl 140) 
DentLight Inc 
1411 E. Campbell Rd, Suite 500 
Richardson, TX 75081 

VELscope Vx(Kl 02083) 
LED Medical Diagnostics 
235-5589 Byrne Road 
Bumaby, BC, Canada, VSJ 3J1 

Action Taken to Comply with Section 514 ofthe Act 

Performance Standards have not been established. 

I. Design and Use ofthe Device 

Question 
Is the device intended for prescription use (21 CFR 801 Subpart D)?^ 
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?'̂  
Does the device contain components derived from a tissue or other biologic 
source? 
Is the device provided sterile? 
Is the device intended for single use? 
Is the device a reprocessed single use device? 
Ifyes, does this device type require reprocessed validation data? 
Does the device contain a drug? 
Does the device contain a biologic? 
Does the device use software? 
Does the submission include clinical information? 
Is the device implanted? 

YES 
X 

NO 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

Confidentially claimed per 21 CFR 807.95 Oral lD 510(k) Vol. 1 11 of27 

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 wind Fail Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

IV. Indications for Use 

Applicant: Fonvard Science LLC 
2511 Wind Fall Lane 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

510(k) Number (if Known): 

Device Name: OrallD'^^' 

Indications For Use: 

OrallD''"'^ is intended to be used by qualified health-care providers to enhance the 
identification and visualization of oral mucosal abnormalities that may not be 
apparent or visible to the naked eye, such as oral cancer and premalignant dysplasia. 

OrallD'""'̂  excites the tissue with blue light and allows for direct visualization ofthe 
resulting natural tissue fluorescence. 

OrallD''"'^ eyewear is reusable filtered eyewear that is worn by the healthcare 
professional during the oral examination to enhance the effects ofthe fluorescence 
visualization of tissue by the OrallD''"'^ blue light. 

Prescription Use X AND/OR Over-the-Counter 
(Per 21 CFR 801 Subpart D) (Per 21 CFR 801 Subpart C) 

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

Concurrence of CDRH, Office ofDevice Evaluation (ODE) 
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

V. 510(k) SUMMARY 

Submitted by: Forward Science LLC 
2511 Wind Fall Lane 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

Contact Person: 

Date Prepared: 

Proprietary Name: 

Common Name: 

Classification: 

Classification Name: 

Predicate Devices: 

Brian Pikkula, PhD 

October 04, 2012 

OrallD™ 

Oral Examination Light and Accessories 

Class II: 
Class 1: (Exempt) 

21 CFR §872.6350 
21 CFR §886.5850 

Ultra-violet Detector-NXV (EAQ) 
Photosensitive glasses - HQY (Exempt) 

DentLight Oral Exan Light Kit (KlOl 140) 
DentLight Inc 
1411 E. Campbell Rd, Suite 500 
Richardson, TX 75081 

VELscope Vx(Kl 02083) 
LED Medical Diagnostics 
235-5589 Byrne Road 
Bumaby, BC, Canada, VSJ 3J1 

Device Description: 

OrallD''"'̂  is a battery operated (CR123A), hand-held, oral illumination and examination light 
designed for use by dental and medical professionals to be used as an adjunctive tool for fluorescence 
visualization of oral mucosal tissue. OrallD''"'̂  accessories include two pair of filtered eyewear. 

Intended Use: 

OrallD'̂ '̂  is intended to be used by qualified health-care providers to enhance the identification and 
visualization of oral mucosal abnormalities that may not be apparent or visible to the naked eye, such 
as oral cancer and premalignant dysplasia. 

OrallD''''^ excites the tissue with blue light and allows for direct visualization ofthe resulting natural 
tissue fluorescence. 

Confidentially claimed per 21 CFR 807.95 Oral lD 510(k) Vol. 1 13 of 27 
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FORWARD SCIENCE LLC 2511 wind Fail Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

OrallD''''^ eyewear is reusable filtered eyewear that is worn by the healthcare professional during the 
oral examination to enhance the effects ofthe fluorescence visualization of tissue by the OrallD'̂ '̂  
blue light. OrallD™ eyewear has been designed to allow transmission of light 

Technological Characteristics: 

OrallD''"'̂  uses "CRI23A" batteries to operate one or more high intensity LEDs to emit a safe, visible 
blue light to enhance the identification and visualization of oral mucosal abnormities that may not be 
apparent or visible to the naked eye. While using the filtered glasses, OrallD'""'̂  oral examination light 
shows healthy tissue in fluorescence green while abnonnal tissue appears dark due to lack of 
fluorescence. 

The direct visualization of fluorescent tissues is using the body's natural system to identify suspicious 
tissue quickly that may require further investigation. The loss of natural tissue fluorescence can help 
identify subclinical high-risk fields with cancerous and precancerous changes Clinical Cancer 
Research Vol. 12, 6716-6722, November 15, 2006. 

Substantial Equivalence 

OrallD'""'̂  has the same intended use and technical characteristics as the predicate devices (KlOl 140 
and K102083); each uses fluorescence as the primary mode for enhanced visualization of tissue for 
determining oral tissue abnormalities. 

Predicate KlOl 140 uses rechargeable batteries to power high-intensity LEDs that produces a violet 
light and views fluorescence through filtered loupes. 

Predicate Kl 02083 uses rechargeable lithium ion batteries to power high-intensity LEDs that produce 
blue light and views fluorescence through a hand piece with a filtered lens. 

OrallD™ uses "CRI 23 A" batteries to power a high-intensity LED that produces blue light as 
illumination for excitation for tissue fluorescence viewed through filtered eyewear. 

The only technological difference from the predicate devices is the power source. While both 
predicate devices use rechargeable batteries, OrallD''''^ uses primary CRI23A batteries to power the 
device, which decreases the electrical safety risk ofthe recharging process. 

The operational principles ofthe proposed and predicate devices are identical with the primary mode 
for enhanced visualization of tissue through fluorescence. Each of these devices is powered by 
batteries and uses LED technology to illuminate the oral cavity view the tissue fluorescence through a 
filtered lens. 

The design, materials, method of operation, and labeling are substantially equivalent. 

OrallD''"'̂  is substantially equivalent to the cleared predicate devices. 
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FORWARD SCIENCE LLC 2511 wind Fail Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

VI. Truthful and Accurate Statement 

TRUTHFUL AND ACCURATE STATEMENT 

I certify, in my capacity as President and Chief Technical Officer of Forward Science LLC, that I 
believe to the best of my knowledge, that all data and information submitted in this 510(k) Premarket 
Notification Submission is truthful and accurate and that no material fact has been omitted. 

October 04. 2012 
Brian Pikkula, PhD Date 
President & CTO 
Forward Science LLC 
2511 Wind Fall Lane 
Sugar Land, TX 77478 
Ph: 855-696-7254 
Fax: 855-329-6725 
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VII. Class n i Summary and Certification 

Not Applicable 

VIII. Financial Certification or Disclosure Statement 

Not Applicable 
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Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

DC. Declaration of Conformity 

US Declaration of Conformity 

Application of Directive(s) U.S. Title 21 CFR, part 800 

Standards to which Conformity is Declared 

Manufacturer's Name 
and Address 

Authorized Representative 
and Representative's Address 

ISO 13485 (Quality Standards) 
ISO 14971 (Risk Management) 

Forward Science LLC 
2511 Wind Fall Ln 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

Brian Pikkula, PhD 
2511 Wind Fall Ln 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

Type ofDevice 

Model Number 

Classification 

Year of Manufacture 

Oral Examination Light and accessories 

ORA LID™ 

Class II 

2012-2013 

I the undersigned hereby declare that the equipment specified above conforms to the above 
stated Directive(s) and Standard(s). 

Place: 

Date: 

Sugar Land, Texas USA 

October 04, 2012 

(Signature) 

Brian Pikkula. Ph.D. 
(Name) 

President & CTO 
(Position) 
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X. Executive Summary 

Device Description: 

OrallD™ is a battery operated (CRI23A), hand-held, oral illumination and examination light 
designed for use by dental and medical professionals to be used as an adjunctive tool for fluorescence 
visualization of oral mucosal tissue. OrallD™ accessories include user and patient glasses. 

Intended Use: 

OrallD''''^ is intended to be used by qualified health-care providers to enhance the identification and 
visualization of oral mucosal abnormalities that may not be apparent or visible to the naked eye, such 
as oral cancer and premalignant dysplasia. 

OrallD''"'̂  excites the tissue with blue light and allows for direct visualization ofthe resulting natural 
tissue fluorescence. 

OrallD''''^ eyewear is reusable filtered eyewear that is worn by the healthcare professional during the 
oral examination to enhance the effects ofthe fluorescence visualization of tissue by the OrallD™ 
blue light. OrallD™ eyewear has been designed to allow transmission of light . 

Technological Characteristics: 

OrallD'̂ '̂  uses "CR123A" batteries to operate one or more high intensity LEDs to emit a safe, visible 
blue light to enhance the identiflcation and visualization of oral mucosal abnormities that may not be 
apparent or visible to the naked eye. While using the Altered glasses, OrallD'̂ '̂  oral examination 
shows healthy tissue in a fluorescence green while abnormal tissue appears dark due to lack of 
fluorescence. 

The direct visualization of fluorescent tissues is using the body's natural system to identify suspicious 
tissue quickly that may require further investigation. The loss of natural tissue fluorescence can help 
identify subclinical high-risk fields with cancerous and precancerous changes Clinical Cancer 
Research Vol. 12, 6716-6722, November 15, 2006. 

Substantial Equivalence 

OrallD'"''̂  has the same intended use and technical characteristics as the cleared predicate devices 
(KIOI 140 and K102083); each uses fluorescence as the primary mode for enhanced visualization of 
tissue for determining oral tissue abnormalities. 

Predicate K101i40 uses rechargeable batteries to power high-intensity LEDs that produces a violet 
light and views fluorescence through flltered loupes. Predicate Kl 02083 uses rechargeable lithium 
ion batteries to power high-intensity LEDs that produce blue light and views fluorescence through a 
hand piece with a flltered lens. OrallD''"'̂  uses primary batteries to power a high-intensity LED that 
produces blue light as illumination for excitation for tissue fluorescence viewed through flltered 
eyewear. 

The only technological difference from the predicate devices is the power source. While both 
predicate devices use rechargeable batteries, OrallD''''^ uses primary CR123A batteries to power the 
device, which decreases the electrical safety risk associated with for the recharging station. The 
operational principles ofthe proposed and predicate devices are identical with the primary mode for 
enhanced visualization of tissue through fluorescence. Each of these devices is powered by a battery 
power source, and uses LED technology to illuminate the oral cavity view the tissue fluorescence 
through a filtered lens. 
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77479 USA 

Ph: 855-696-7254 

The design, materials, method of operation, and labeling are substantially equivalent. 

OrallD''"'̂  is substantially equivalent to the cleared predicate devices. 

Comparison 
Parameters 

Intended Use; 

Intended Use; 

Intended Use; 

Lens Filter 

Materials 

Energy Used/Delivered 
Light Emission Blue 

Light intensity 

Power/Voltage/Type 

Protection from shock 

Environmental operation 
and storage temperature: 
Target Population 
Where Used 
Incompatibility: Device / 
Environment 

Mechanical Safety 

Chemical Safety 
Electrical Safety 

Radiation Safety -
Threshold Limit Values 

Product Standards Met 

Sterilization 

Human Factors 

Product Labeling 

Other Features 

ORALID™ 

Identification and visualization of oral mucosal 
abnonnalities, such as oral cancer or premalignant 

dysplasia. 
Direct visualization ofthe resulting natural tissue 

fluorescence. 

2xCR123A Batteries (6.0V) 

32- 104T(0-40°C) 

All 
Clinical, OR, & ICU 

None Known 

YES 

N/A 
lEC 60601 (collateral standards EMC/EMI) 

N/A 

N/A 

YES 

Primary Package and Operations manual 

Physician & Patient Photosensitive Glasses 

VELscope 
(K102083) 

SE 

SE 

SE 

SE 

SE 
SE 

SE 

SE 

SE 

SE 

SE 
SE 

SE 

SE 

N/A 
SE 

SE 

N/A 

N/A 

SE 

SE 

SE 

DentLight 
(KlOl140) 

SE 

SE 

SE 

SE 

SE 
NO 

SE 

SE 

SE 

SE 

SE 
SE 

SE 

SE 

N/A 
SE 

SE 

N/A 

N/A 

SE 

SE 

SE 

Performance Testing and Compliance: 

The following testing was conducted to evaluate the functionality and performance ofthe proposed 
OrallD™: 

The perfonnance data provided and the similarities between OrallD'"''̂  and the predicate devices 
' support the safety and effectiveness of OrallD''"'̂  for the indications for use. 
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XI. Device Description and Specifications 
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OrallD^'" Specifications 

/ 

':••.'[ • iljJeaJtjire/ CompMient 

Light 

LED 

Radiant flux 

Projected light image 

Peak Wavelength 

^S'f:--^'---'- -• •• .••• . 

Safety 

Threshold Limit Value 

Cross contamination 

Wm^;^- • v:r: •:••-••::,.•.-...̂  . , - . . . 
Electrical 

Power source 

• . - ••Ai:r'-i. ,•'.'• • •:. • 

Main Body 

Material 

Dimensions 

Labeling 

Printed 

On device 

Specification 

2x primary CRI23A batteries 

< 175 mm length and < 30 mm diameter 

Primary label on box and Operator's Manual 

Serial number and OrallD logo on device. 
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The OrallD™ was designed, manufactured, tested and released under the USFDA's QSR and the ISO 
13485 requirements to comply with stated standards. The ORALID® is manufactured by: 

Forward Science LLC 
2511 Wind Fall Ln 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 
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x n . Substantial Equivalence 
The OrallD''"'̂ ^ is used for the same purpose as the predicate devices. The design, materials, method of 
operation, and labeling are substantially equivalent. 

Each device is to be used by qualified health-care providers to enhance the identification and 
visualization of oral mucosal abnormalities by exciting the tissue with light and allowing the direct 
visualization ofthe resulting natural tissue fluorescence. OrallD''"'̂  has the same intended use and 
technical characteristics as the cleared predicate devices (KlOl 140 and K102083); each uses 
fluorescence as the primary mode for enhanced visualization of tissue for determining oral tissue 
abnormalities. 

Predicate KlOl 140 uses rechargeable batteries to power high-intensity LEDs that produces violet 
light and views fluorescence through filtered loupes. Predicate K102083 uses rechargeable lithium 
ion batteries to power high-intensity LEDs that produce blue light and views fluorescence through a 
hand piece with a filtered lens. OrallD''"'̂  uses primary batteries to power a high-intensity LED that 
produces blue light as illumination for excitation for tissue fluorescence viewed through filtered 
eyewear. 

The only technological difference from the predicate devices is the power source. While both 
predicate devices use rechargeable batteries, OrallD''"'̂  uses primary CR123A batteries to power the 
device, which decreases the electrical safety risk associated with for the recharging station. The 
operational principles ofthe proposed and predicate devices are identical with the primary mode for 
enhanced visualization of tissue through fluorescence. Each of these devices is powered by a battery 
power source, and uses LED technology to illuminate the oral cavity view the tissue fluorescence 
through a filtered lens. 

The design, materials, method of operation, and labeling are substantially equivalent. 

OrallD™' is substantially equivalent to the cleared predicate devices. 
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Comparison Matrix 

Comparison 
Parameters 

Intended Use; 

Intended Use; 

Intended Use; 

Lens Filter 
Materials 
Energy Used/Delivered 
Light Emission Blue 
Light intensity 
Power/Voltage/Type 
Protection from shock 

Environmental operation 
and storage temperature: 
Target Population 
Where Used 
Incompatibility: Device/ 
Environment 
Mechanical Safety 
Chemical Safety 
Electrical Safety 
Thermal Safety 
Radiation Safety -
Threshold Limit Values 
Product Standards Met 
Sterilization 
Human Factors 
Product Labeling 
Other Features 

ORALID™ 

Identification and visualization of oral mucosal 
abnonnalities, such as oral cancer or premalignant 

dysplasia. 
Direct visualization ofthe resulting natural tissue 

fluorescence. 

2xCR123A Batteries (6.0 v) 

32-104T(0-40°C) 

All 
Clinical, OR, & ICU 

None Known 

YES 
N/A 

lEC 60601 (collateral standards EMC/EMI) 
YES 

N/A 
N/A 
YES 

Primary Package and Operations manual 
Physician & Patient Photosensitive Glasses 

VELscope 
(K102083) 

SE 

SE 

SE 
SE 
SE 
SE 
SE 
SE 
SE 

SE 

SE 
SE 
SE 

SE 
N/A 
SE 
SE 
SE 

N/A 
N/A 
SE 
SE 
SE 

DentLite 
(KlOl140) 

SE 

SE 

SE 
SE 
SE 
NO 
SE 
SE 
SE 

SE 

SE 
SE 
SE 

SE 
N/A 
SE 
SE 
SE 

N/A 
N/A 
SE 
SE 
SE 

The OrallD''"'̂  is substantially equivalent to: 

DentLight Oral E.xan Light Kit (KlOl 140) 
DentLightInc 
1411 E. Campbell Rd, Suite 500 
Richardson, TX 75081 

VELscope Vx(K 102083) 
LED Medical Diagnostics 
235-5589 Byrne Road 
Burnaby, BC, Canada, V5J 3J1 

510(k) summary and product literature are found in Attachment B. 
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XIIL Proposed Labeling 

XIV. Sterilization and Shelf Life 

XV. Biocompatibility 
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XVI. Software 

• Not Applicable 

XVn. Electrical Safety 

The OrallD''''^ meets electrical safety requirements under lEC 60601 and collateral standards 
(as applicable). 

XVni. Performance Testing - Bench 

The following testing was conducted to evaluate the functionality and performance ofthe 
proposed OrallD™: 

The OrallD''"'̂  was evaluated for performance measurement and meets or exceeds its 
approved specifications for materials, energy delivered, light intensity, and electrical, 
thermal, and mechanical safety. 

The performance data provided and the similarities between OrallD''''^ and the predicate 
devices support the safety and effectiveness of OrallD™ for the indications for use. 

XIX. Performance Testing - Animal 

• Not Applicable 

XX. Performance Testing - Clinical 

OrallD''''^ is effective in enhancing the visualization of 

Attachment C includes numerous scientific abstracts and studies providing evidence to 
support the use of light forthe visualization of natural tissue fluorescence. 
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Volume II 
Section XXI 

A-
Al 
A2 
A3 
B 
Bl 
B2 
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A2. Glasses Labels (2) 
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A3. Instructions For Use (IFU) Package Insert 

OrallD 
See what you've been missing. 

DEVICE DESCRIPTION 

OraliD~ Is a battery operated, hand-held oral 

examination light to be used as an adjunctive device 

for oral mucosal screening. Accessories include 

flltered eyewear for both the clinician and patient 

OrallD™ emits a safe, visible blue light Into the oral 

cavity. The OrallD™ eyewear Is worn by the 

healthcare professional to enhance the visual effects 

of the blue light during the examination. Normal, 

healthy tissue fluoresces green while abnormal 

tissue appears dark due to lack of fluorescence. 

FLUORESENCE TECHNOLOGY 

Traditional oral examinations include taalle and 

visual methods, utilizing reflected light to visualize 

the oral cavity. OrallD"* utilizes fluorescence 

technology to examine the oral cavity, being able to 

identic tissue changes In some cases before they 

become visible to the naked eye. 

INTENDED USE 

OrallD™ is intended to be used by quaiiOed heallh

care providers to enhance the visualization and 

Identification of oral mucosal abnormalities that may 

not be apparent or visible to the naked eye, such as 

dysplasia and/or oral cancer. 

INSTRUaiONS FOR USE 

PACKAGE CONTENTS 

• OrallD™ Device 

• Clinical Filtered Glasses 

• Patient Safety Glasses 

• 4 CR123A lithium batteries 

• IFU (Instructions for use) 

• Storage/Display Box 

DEVICE REGISTRATION 

Please register your OrallD™ device online at 

vwAv.oralid.com/register. Registration will expedite 

the warranty process of the device and to help keep 

you Informed of the most recent news regarding 

oral screening. 

WARRANTY 

Fonward Science LLC warrants this equipment to the 

original purchaser against any manufacturing defects 

for a period of one (1) year from the original date of 

purchase. Warranty registration of your OrallD 

device at www.oralid.com/register will expedite the 

warranty process. 

The warranty is void if produa is not used and 

maintained according to the User Manual provided 

with the device. 

Should sen/ice repair be required, please contact 

OrallD™ Customer Support to obtain instruaions 

and return material authorization (RMA) number. 

The original purchaser is responsible for shipping 

and handling charges when returning produa for 

servicing, 

J Due to the high power LED, this device may be warm to 
the touch after several minutes of Illumination. 
TTiis Is normal. 

• Do not look dlrealy into the light. 
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INnriALSETUP 

Insert batteries per instructions 

'fWwrî  
THE ORALID EXAMINATION 

Before any oral examination occurs, please review 

all of the patient's medical and dental history. 

1. Conduct a thorough visual and manual oral 

examination, both extra-oral and Intra-oral per 

the ADA guidelines. 

2. The filtered eyewear should be placed on at this 

time for both the clinician and patient. 

3. If possible, dim the lights in the operatory 

(not necessary for use). 

4. Press the ON/OFF power button at the back of 

the device (Rgure X). 

5. Using the OrallD™ device, repeat the Intra-oral 

examination 

• Normal tissue emits a green fluorescence 

• /Abnormal tissue appears dark due to lack of 

fluorescence 

Note: Inflammation typically appears dark due 

to Increased blood vessels. 

6. Document all relevant findings. (Documentation 

forms can be found at www.oralld.com) 

7. inform the patient of any/all relevant findings 

and appropriate course of aaion. 

8. Follow up In 2 weeks or refer as appropriate. 

Remember: The Gold Standard for diagnosing 

abnormal lesions Is a surgical biopsy. 

CONTACT INFORMATiON 

Phone: 855.MY ORALID (855.696.7254) 

Fax: 855.FAX ORALID (855.329.672S) 

Web: www.oralld.com 

Email: info@oralld.com 

Do not charge batteries (when drained please dispose of 

them per your tocal laws or regulatiors). 

Oo not mix old and new baueries (use batteries in pairs). 

Do not mix different brand batteries. 

Only use high qualliy.name brand, U5 Manufactured 

CRI 23A batteries. 

MAINTENENCE 

OrallD™ Device should be stored in a cool, dry 

place. OrallD™ should be cleaned and disinfeaed 

between each patient use. The external surfaces of 

the Handpiece should then be wiped down with a 

hospital-grade surface disinfectant and a towelette 

or gauze, e.g. Cavtwipes™ or equivalent. Do not use 

dislnfeaants with alcohol content over 70%. 

Filtered Eyewear (Clinician and Patient) 

Filtered eyewear should be cleaned with soap and 

water. Do not use alcohol or alcohol-based products, 

as this will degrade the lenses. 

MANUFAaURER INFORMATION 

Forward Science LLC 

2511 Wind Fall Ln 

Sugar Land, TX 77479 

OrallD™ Patent Pending 

U.S. Federal law restricts this device to sale by 

or on the order o fa Dentist, Physician, or other 

appropriately licensed health-care professional. 

FS-10Rev1.0 
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Bl. LED DENTAL INC Predicate 510(k)'s 

SI0(M Summary NOV I g 20]0 

Submitter's Name: David Morgan, PhD Dateof Submission: July 23 2010 

Address: 235 - 5589 Byme Road Contact Person: David Morgan, PhD 
Bumaby, BC 
V5J3J1 
Canada 

Phone: (604) 434-4614, ext. 262 E-mail: david.morgantaileddental.com 

Fax: (604) 434-4612 

Device Name: VELscope Vx 

Common Name: Oral Examination Light 

Classification Name: Ultraviolet detector 

Marketed Device of Equivalence: VELscope (K070523) 

Description of Device: 

The VELscope Vx system is a natural tissue fluorescence direct visualization system to 
be used as an adjunctive tool for oral mucosal examination. 

The main components of VELscope are the l-1andpiece, incorporating light source, 
viewing optics and rechargeable battery. Charging Cradle and extemal power supply. 
The VELscope Handpiece emits a safe, visible, blue light into the oral cavity, which 
excites the oral tissue and causes it to fluoresce. The oral cavity can then be examined 
in real time and suspicious tissue that may require further investigation can be quickly 
identified. When viewed through the VELscope Handpiece, abnormal tissue typicaily 
appears as an irregular, dark area that stands out against the otherwise nonnal green 
fluorescence pattern of surrounding health tissue. 

Intended Use: 

VELscope Vx is intended to be used by a dentist or health-care provider as an adjunct 
to traditional oral examination by incandescent light to enhance the visualization of oral 
mucosal abnormalities that may not be apparent or visible to the naked eye, such as 
oral cancer and premalignant dysplasia. 

VELscope Vx is further intended to be used by a surgeon to heip identify diseased 
tissue around a clinically apparent lesion and thus aid in determining the appropriate 
margin for surgical excision. 
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Characteristics of VELscope compared to Predicate Device: 

As compared to the predicate device, the VELscope Vx system has identical Indications 
for Use. 

The main technological differences between the VELscope Vx and the predicate 
VELscope system are; 

• The light source has now been integrated into the Handpiece by replacing the 
metal halide lamp originally situated in a separate Light Source Unit wilh a fing of 
blue light emitting diodes (LED's) now situated around the distal window of the 
Handpiece itself. 

• The VELscope Vx Handpiece can now operate in a completely cordless fashion 
powered by a rechargeable lithium ion battery. 

The essential perfonnance specincations of the device are equivalent to the predicate 
VELscope device: 

• ) Is the same as the predicate device and the 
optical output power in that excitation band is comparable. 

• The emission (viewing) optics are Identical to the predicate device. 

Non-Clinical Data 

Spectral data comparing tha optical intensity distribution of the VELscope Vx excitation 
light with that of the predicate VELscope are provided to support substantial 
equivalence. 

Clinical Oata 

Clinical photographs were taken of a variety of oral mucosal lesions from patients 
referred to oral medidne and oral dysplasia clinics. Conventional (white light) as well as 
fluorescence photographs using both the predicate VELscope and the VELscope Vx 
were acquired. No adverse events or complications were reported. A comparison of 
the predicate VELscope and VELscope Vx images supports the substantial equivalence 
of the VELscope Vx with the predicate VELscope. 

Conclusion 

The VELscope Vx system has identical indications for use as (he predicate VELscope 
system and comparative excitation spectral data and clinical fluorescence photographs 
of oral mucosal lesions support the fact that, despite the technological differences, the 
VELscope Vx system is substantially equivalent to the VELscope system already 
deared under 510(k) - K070523. 
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DEPARTIVIENT OF HEALTH & HUMAN SERVICES 

David Morgan, PhD 
Chief Science Officer 
LED Dcniui Incorporated 
235-5589 Byrne Koad 
IJurnaby, HC 
Canada VSJ 3J1 

2511 Wind Fall Ln 
Sugar Land, TX 77459 USA 

855-696-7254 

Public Healih Scr\-icf 

I'uiid vni Drug Adminisiraiio:) 
1090J !<fcw Hampshire Avenue 
Oociimcai Cnndol Room -WOCC-OMW 
Sili-cr Spring. MD2099J-0002 

NOV 1 8 2010 

Kc: K102083 
Trudc/Dcvicc Nnme: VliLscopc Vx 
Regulation Number: 21 CFR 872.6350 
Rcgulaiion Nnme: Ultraviolet Detector 
Regulalory Class: li 
Product Code: NXV 
Dated: Oclober 18,2010 
ikccivcd: Oclober.29,20lO 

Dear Dr. Morgan: 

Wc have reviewed your Section 5 IO(l() premarket notification of intent to market the device 
referenced above and have determined the device is subsiantialiy equivaleni (for the 
iiidication.s for use stated in Ihc enclosure) to legally marketed predicate devices marketed in 
interstate commerce prior to May 28, 1976, llie enacimcnl date ofthe Medical Device 
Amendments, or to devices that have been reclassified in accordance with the provisions of • 
tlie I'cdcral Food, Drug, ond Cosmetic Act (Act) thai do not require approval ofa premarkei 
approval application (PMA). You may, ihcrefore, market the device, subject id the general 
controls provisions ofthe Aci. The general conlrols provisions ofthe Act include 
requiremenls for annual registration, listing of devices, good manufaciuring practice, 
labeling, and prohibitions against misbranding and adulieration. Please note: CDRH docs 
not evaluate information related lo contract liability warranties. We remind you, however, 
that device labeling musi be truthful and not misleading. 

If your device is classified (see above) into either class II (Special Controls) or class III 
(PMA), it may be subject to addilional controls, tixisiing major regulations affecting your 
device can be found in the Code ofFcdcral Regulations, Title 21, Parts 800 to 898. In 
addilion, FDA may publish further announcements conceming your device in the Federal 
Register. 
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'ngc 2- Dr. Morgan 

Please be advised that FDA's issuance ofa substaniial equivalence detcmiinaiion does nol 
mean that FDA has made a detennination lhat your device complies wilh other requiremenls 
of the Act or any Federal siaiuies and regulations administered by olher Federal agencies. 
You musl comply with all Ihc Act's requiremenls, including, bul nol limited lo: regisiralion 
and listing (21 CFR Pan 807); labeling (21 CFR Part 801); medical device reponing 
(reporting ofmedical device-related adverse events) (21 CFR 803); good manufaciuring 
praclice requiremenls as set forth in the qualily sy.siems (QS) regulation (21 CFR Part 820); 
and if applicable, the elccironic product radiation comrol provisions (Sections 531 -542 of 
thcAcl);21 CFR 1000-1050. 

If you desire specific advice Ibr your device on our labeling regulation (21 CFR Pan 801), 
please go 10 
htip://www.tcla,tiov/AhoulKD/\/CeniersOIIkes/CDRH/CDRHOnices/ucm 115809.litm for 
tiie Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, 
please note the regulation enlillcd, "Misbranding by reference lo premarkei notification" 
(21 CFR Part 807.97). For questions regarding the reporting of adverse events under the 
MDR regulation (21 CFR Part 803), please go lo 
liltp;//www.rdn.iiOv/MedicalDcviccs/Saleiy/RcponaProblem/deltiuli.liiin for the CDRH's 
Olficc of Surveillance and Riometrics/Di vision of Poslmarkci Surveillance. 

You may obtain other general information on your responsibilities under ihe Aci from the 
Division of Small Manufacturers, International and Consumer Assistance ai ils toll-free 
number (800) 638-2041 or (301) 796-7100 or at ils Internet address 
hitp://www.l'da.(iOv/MedicalDevice.';/ResourcesforYou/lnduslrv/default.hlm. 

Sincerely yours. 

h^^Ar^^ ^^ 
Anthony D. Watson, B.S., M.S., M.B.A. 
Director 
Division of Anesthesiology, General Hospital, 

Infection Conlrol and Dental Devices 
Office of Device Evalualion 
Center for I^evices and 

Radiological Health 

Enclosure 
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Indications for Use 

510(k) Number (if known); ( \ ( ( 3 l ^ ' l 

r. • M v/e, V, f̂ OV 1 8 2010 
Device Name; VELscope Vx 

Indications For Use: 

VELscope Vx is intended to be used by a dentist or health-care provider as an adjunct to traditional 
oral examination by incandescent light to enhance the visualization of oral mucosal abnormalities that 
may not be apparent or visible to the naked eye, such as oral cancer and premalignant dysplasia. 

VELscope Vx is further intended to be used by a surgeon to help identify diseased tissue around a 
clinically apparent lesion and thus aid In determining the appropriale margin for surgical excision. 

Prescription Use X AND/OR Over-The-Counter Use 
(Part 21 CFR 601 Subpart 0) (21 CFR 801 Subpart C) 

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

Concun-ence of CDRH, Office of Device Evaloatipn (ODE) 

(Division Sign-Off) 
Division of Anesthesiology, General Hospital 
Inlection Conuol, Dental Devices 

Page 1 of 1 
510(k) Number: . 1 = - ^ 
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VELscope Vx 
• Helps detect changee unseen wi th the naked eye 

• No messy dye or unpleasant rinses 

• Cordless, portable and rechargeable 

• Exam talces only 2 minutes 

• Large Illumination area for faster, more effective exam 

• High power facilitates use in all lighting conditions 

• As seen on the nationally syndicated The Dr. Oz Show 

Efttbllth Your Own Standard of Excalltno 

nie difference betv/esn early and late detection of oral 
cancer can be the difference between life end death. 

• Orel cancer !s most often discovered In lata stages, 

when the S-year survival rate Is only around 30%. 

• When discovered eariy. hov/ever. the survival rate 
leaps to about 83%. 

Your 2-mlnute VELscope Vx exam can tum a routine visit 
to your practice Into a ISfe-savIng experience. 

Clinically Provtn 

A recent University of Washington study of 620 low-risk 
patients showed how the VELscope helped detect all 28 
lesions-including S cases of dysplasia-thet were missed 
by the nalced eye.' 

ShirQ Your Vlslon—Convanlsntlyl 

The optional digital camera attachment system for the 
VELscope Vx enables you to quicldy end easily take h,*gh 
quality fluorescence and white light pictures as photo
documentation for your records and to facilitate 
communlcatian with specialists to whom you might 
refer patients. 

Powered by a 12-megapixel Canonfl digital camera, the 
system includes a Vx adapter, memory card, battery pack 
and charger, AV cable and wrist strap. With a simple 
tv;iEt-an connection to ^ e VELscope Vx handpiece.it's an 
ultra-conven^t add-on that no practice should be without. 

" Edrsoiid L. Trvŝ vo et at. Gencrat Dontistrv. Juty/August 3011. 261-283. 

VELscopiVx (791-0012) $2,749.69 Vx Camera Systam (791-00193 

VELSCOPE V X 
FUfORESCENCe VISUALIZATION HANOPIECS 

B.S- H X S.2' W X 3 . f 0 

WEKIHT 

4 1 3 & ( 1 4 , B Q Z . I P 

LtDuntrraiRcc 
Llf E EXPEnMCT IS EOUIVALENT 
ro THE Uf£ DF THE DEVICE. 

• A T T E R T T T r e 

LITHtlM ION 

V X CHARGING CRADLE 
m t l t a SUPPLY: 1D0-240V, Sa-60H2. 
l.SA OUTPUTS 12V. 5A. UTILIZES A 
HOSmAL-SRAOE POWER CORD. 

2.S' H X «• W X 4- 0 

wa«Hr 
760 0(27.04 02.1 

CONTAINS DUE CAMERA. ONE USB CABLE. 
ONE AVCAaE. Ot.E ADAPTER. ONE 
KEMORY CARD DISK, ONE BATTERY PACK. 
ONE BATTERY CHARGER. ONE WRIST 
STRAP. ONE QUICK START GUIDE, 
ONE CO ANO ONE INSTRUCTISN BODKLET. 

Jv k i * * « I M 

Facabook 

ricjbaakxoa/viiKtipt 

Yousms 
youtubi.caBU'/tttcap* 

TO ORDER CALL: 1.800.372.4346 Sam - 9pm (et) FAXi 1 .e00.732.7i}23 24 Hours 

wvvw.henryBch8lndBntal.cam 

SOD Prs.-cticn 'ii s l.'r.v Ligti! _ ^ ^ " 5 l f 

LED Oantal Inc. I www.vilscopB.com 
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The VELscope Vx 

Titry ', 'ti,3c;i*e Vr ci.rl [.•.'i.i'i!t>-

VELscope Vx 

OInwniloni 

•n3g(i't£ii.v; 

LED UgM Sourc* 
Li'd ?"[>«•.:;;ar«jr r. •jqu.^.i'.-ni 
I,,'- !fv( 1,̂8 c! :!^J Ce^Kii 

BctnrylVpe 
L'^tiiiirtil^jn 

Vx Charging Cradle 

P'.>,ftCf S:.C '̂V TXi,-'40V 

(^i/.-.t-CCA-i 

Di mem tons 
2 ^ ^ • l . ri'«4a'a 
VMgM 
TlO Q i:'.' £» a.') 
V E L M o p e Vs ^ ( « t c m Price 
' • -j:liiOrr<i ̂ ' l i i '^^i $ 2 , 4 9 0 

VELcap Vx 
NOTE; A new VELoap Vx fthould bo used 
with every pdt lent. 

DiGCHja&SefSfolfli'livfc. ftsapi*: mi\i-'.-'v;i •aiv; 

VELsheathVx 

?5i; ija;i diE,(i<i!'r."rt!i c v i o n S3S S-!; 

Accessories 
D.Q l l ' c.i'ioM aiiaD;''f 

* 'Using a VELscope exam. I was able CO 
visualize the oral source oi ihe cancer Tne 
su'geon removed a, and the patient is stfll with LIS 
over 6 years latei. VELscope literally save<3 her l i t e . " 

- Anthofty PalomlMre, DDS 

Compreh8nilv*T>Blnlng & Resourcea 
LEO Denial of^e's five 8. rocordea Tfain-.-̂ Q 
weDmars ecin CE urtjis oni n& 

• Ciinicai •mpiefrietiiation o'olocois 

• Visual'zatKXi and interjjfe'siion 

• Ci-vive'^'ig VOU' palieius mto 
VELscope lovers 

HtM & lmprDVDdV\M>&ita; www.VELscop«.cofn 
A fie.v, easy-to-use a i d n to fna i iy f iit-e. 

Increased Prontt i i i l l ty 
An atforoabie iriiiial investr-nen! and tov t t ^ ; 
Q.'sposames mean you ca'i chaige a i kyjv a^ 
S16 0' less pc-r o*aminalion. Try our w5bsi;« 
ROl & fl'jiinDLH&emenl Caicul. iw and -s-̂ e fxr^-
ln6 VELEcnpo Vk car, add tu yo;jt hcticim iine 

" 1 have loufvd VELscope lo be a very ustjJul 
addition to the diagnostic mali^oos used (or ffi« 
deioction and inanagenicnt of ora! dyspiaaic 
and maligna™ lesons. 

There have been seveta! occasiorB v-Tiere 
its use allowed (Selection ol malignant or 
dysplasllc oral lesions v/hen d i ^ca l suspicron 
o i lhe lesion v/as very'tow cff nonexistent. 

The scope Is easy to use ano ptovides 
a mere objeciK-e method tnan visuai 
inspection attx« for dotemt'nation of wtiich 
lesions demand immediale biopsy and moru 
aggreasive ^olkwr-iip. Adding the VELscope 
to our dtagrraKic pjotocol has oeen ej^emely 
l;7.e^Jl and lesuited in deleclion ot dangerous 
lesions thai would have o^Twise Deen • 
undeteoed'.". ' ' 

• EdmofKlL.1h»to««.DilD,U3D 

888-541-4614 ext. 225 
O- . I I : :,t ::> VELsc«».CtVn 

. LEOOcmal, fn«. 
T'0 'i>iO ti.?rj; rj,.^- :_,,,,,- [.̂  j , ; .'.'..•.^.•.•i:,.e>A.LsM!.'- -... 

CuMocner Support GonefiAl tnfLM (Tuitioti 
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Meet the LightThat's 
Making Headlines 

\^EL.sc:of»e 

I ti'tuiu in] tuu A..i:..'.>itr.< 

VELscope W! 
• Cadess 

• Compact 

• Affordable - even for multiple operatories! 

• Newest model release from LED Dental 

The RightLightattheRightPrice 
• Provides the most powerful aid available for the 

discovery of oral abnormalities, including oral cancer 

• Used regularV, allows p-actlces to aspire to an 
advanced level of patient care 

• Positions dental practices as pro-active 
and sophisticated 

Seta Siining Example! 
• Completely safe and painless 

• Simple to use 
• No unpleasant rinses or stains 
• Entire exam in about two minutes 

The VELscope can even 
play a rd e i n saving lives. 

LED Dental Inc. 

Toll Fee NA: +1 888 541 4614 

Intenat ional +:1 604 434 4614 

Email:info@velscope.co m 

Websi te VELscope.com 
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Single Out Suspicious Tissue...Early Discovery Can Save Lives 
^Tf- r^'T-;.--*^" 

r-:^ 

•SYSTEM FEATURES: •': V "^'^'-"••''\ • ' : .- ;-- '- , ' : ' -,[..'.. ••-•. ' . ' ^ . r ' 

• Painless, non-invasive, with fwriniea or stains'required ,•• v ! ,.•;;,. .' .• ' - , ',• '•['".. • '• . ' '.'"^ • ' • ; ' . • - • . ' ..;• 

, ,• Anexaminalion" vwilh the V£L«ope'Syster i l iakcaor i lyowortworrHnulMand it 'eajyioiricorpofBle in lo>wurvi^^ , • ' , _ -

• • Oral lesiooii^applng.iractUng arm pallonl manag«m«ni forms svajlablBonlin*. Optional thind-psri/pholo-dorurr^ntaiion solutions 

'•Flexibteposilioning *pace7«ving,«rl lcalof lowprwfiUhorirootalofientatJm yourcl ioiM . ' ' 4- • ' ' • ' • 

•• DispoMbta\VELshe_ath/Barrierereur^saa«psis \ ••;";•''",',•!"••,;• • :"•- ;. ^*'r" • '",„' '• ' •.,• [5"!', " ¥ , ' . , . . . • ' , [ . ' ' • ^ ' ^_ - . .. 

• DispoMb(«9riti ' f«| VELc^p helps rruinlain i^Binis aiid p i^«cts lhe HamJpHce special lilierrng 

'•Conwnienldl iposableVELlr*:tor assists clinKJaris as a ' th ird hand'during tha e(amir^alio^ arid also carves as a measunng Quide 
,-,... ,"r t--<"-•;'•>• •••"^A"^ k',:- '•• ' '".'": '•''X '̂ t "• ''*'•' J '; .'"•'• • ' •' ''''•".•'y'' :-.'^' '•"-: ' ' - ' . ' " i - :- , • -. .. 

VELSCOPE PROVIDES IMMEDIATE BENEFITS FOR THE PATIENT, CLINICIAN AND PRACTICE ': '•; l ' ^ : ; 

also available 

!.r-

T IM VEL^copa'Sy^amfombirwin^fi l irulper-paliert cd4swi thmor«eFledfw^ The inMStrherd for VELsi.-ope can t>e quickly recouped, yiQldin9 ; 

:asubaBnt<al9arning paamial tor thepractke. Throughthe(^Tc<xJ«O0^ir.anincreasinq ni t r r tb^rol i t^^ : ', 

-VEt-Kopta iwiBdjuhct f r t screening device '..•';•,-' , ,'', -" "". f " ' ' - -v , '.'iS'- '• -."•: ,;-'"'". " ' - - ' t ' • ' - "'' 'C''-' ••."• - ' ' •'-,••'• ,'• •• ' f 

EXAMPLES OF DIRECT VISUALIZATION UNDER BOTH WHITE LIGHT AND VELSCOPE EXAMINATION 

No apparent lesion 

Visibl* laukoplakia 

Noapporeni tesion 

I ^ S ^ J ^ ' S T ^ '•••• --̂ k-'̂ VW; 

Normal flgoresc^nce pai ierr 

Irregular, dark area visible 
under lluorescence 
VTSusliiation. Biopsy-con-
firmed severe dysplasia 

Irregular, dark area viuble 
und«r (luorescenfre 
visuati^ation. 
Biopsy-conlirmed CIS 

II,* t'p.iJ..".'i>,.tfc.r»V 1^*-. . ' *»*•** . - . *^»q,*^ 

LED Denta l tnc . 
201-15CW7 Mar ine Drive, White Rock. BC. Canada V i B i C 5 

1 * 1 [8881 5 i 1 - i 6 U Fax -.1 | 6 0 i | 5 i 1 - i i l 3 www.velscope.com 
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VELscope Vx Step-By-Step 
Examination Guide 
^4ote T fn is an elitmtaled ebvcaJ guicto. PlMSS »ee tfw 
i^L&»pa Vv. TiBkwiB EM) for mora <Mal«d infonnallaa 

1 Review ttie patimt's relevant medical and 
dant^ hlstary. 

3 CorK^Kt a thorough extra-oral and Intra'Oral 
ax^ninatlon botti vnually and manually, palpating 
all the muctures of the head and nock. 

3 Repeat the irttfa-oral exsrunauon using Hw 
VELscope Vx by viewng the oral cavity ttvauf^ 
the VELscope Hand îiece (Fgure 1). Maintain a 
(^stance of approximately 2 incfies (5 can) from 
ttie oral cavity ID optBmize Itte visuatizatiDn of the 
naturad tissue fluorescence. 

4 Abnormai tissue typically appears afi an irragular. 
<iaik area that stands out against the crihenvtse 
normal, green fluorascence pattern ot surroufKlIng 
he^ttiyttssin. 

5 H a suspicious area is discovered, reevaluate under 
white ( f ^ l and VELscope trying to identify what 
misht have cused ttie region to appear abnormal. 
Take into consideration its appearance under 
both VELscope and wtiite Hght. its response to 
palpation, and sabant pliant history (nfomiatlon. 

6 Pt>olo-docunnor1 any are^ ai concern both under 
wt^e light and through the VELscope Vx. 

7 ftocoitl all relevant findings. Documantation forms 
am available at www.vel5cope.com. 

a Inform the patient of aH relevant findirqs and ttte 
appropriato courso of action. 

9 Follow up or refer as appropriate. 
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VELscope Vx Step-By-Step 
Examination Guide 

^ / E L s c o P ^ . 

Fluor^cence Visualization in 
the ISJormai" Mouth 

• Urulerstand what a nomial oral cavtty looks like 
under VS_scope to best appreciate v.'hat may be 
abnormal. 

' The attached gingiva and anterior tonsillar 
pillars, for exannpie, often have a riaturally 
darkw appearance. 

* Pigmenled tissue appearing dark under vtrfnite 
light usually also looks dark under VELscope Vx. 

• Irrflammation typicalty aCT>earsdaf1<ef under 
VELscope duo to tho excess biood content, 

• The oral cavrty is naturally exposed to varying 
degrees ot chronic irritation and mild inftammalion, 

• DL« to inflammation, lhe buccal mucosa, 
lateral surfaces of the tongue and hard palate 
may somstimes show darlter areas typically 
charBCtef izecJ by poorly-defined borders. 

• Hyperfceralosis may often appear brtghi under 
VELscope because of strong keratin fluorescence. 

Rgi i r»1. VEl£C!W3\"xi!>jim;n3loi'.; Itwci:r;ciGn Sh;nosl.".Q 
h i i t eiuiHiiOT Lgn! iv-n l l * fiaiicmV, ora (̂ .̂'jvity jyio lc>;.k3 

Characteristics that Ir^ease Suspicion 
of Dysplasia and/or Oral Cancer 

• Highly darkened appearance—strong loss of 
fluorescence 

• High-risk location (e.g., lateral/vwitrai tongue) 

• Unilateral presentation 

• Asymmetry and/or irregular shape 

• Extension Over more than ona kind of oral structure 

Blanching 

• Observe the suspicious, typically darker, area 
through the VELstxipe Handpiece while applying a 
ligfit amount of pressuna with the back side of an 
explorer or similar instrument in a svi-eeping motion 
to diffuse any blood from the area. 

• If the normal green fluorescence returns wth this 
pressure, then the lesion may have an inflammatory 
component. 

• For some important considerations when 
irrterpreting the effects of blanching, see the 
VELscope Vx Training DVD. 

Foltow-up 

' If a suspicious area cannot be njled out as benign, 
it is usually appropnate lo perform a follow-up 
examination (typically in 2 v/eeks). 

* Al this time, evaluate whether the suspicious area 
has changed, especially if the presumed causative 
agent has been removed. 

• il the suspicious area has not cleared up after 
Ihis follow-up lime, use your clinical judgement 
and proceed with turther invesligalion according 
to the regular standard ot care (e.g. referral lo a 
specialist, etc.) 

Surgical Biopsy - The Gold Standard 

• Rememtwr: the gold standard tor diagnosing 
precancerous and cancerous lesions in the soft 
tissues of the oral cavity is surgical biopsy, 

• A biopsy showing dysplasia Is NOT a "false 
poative"; discovering lesions early in the disease 
development process allows for the highest 
probability of a favourable ireatment outcome. 
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F igu 'o 2. Rci.rc ' . iT. la ' . iM:" ' •'fl'.c'. n l : i - | ' i!|i(HU'.r,inLC o ' f'f.i.'.rv,- ' . :u ! . : . i . wyj!, O'ai '.•'..'.•JC ur'Cr^r I'-y... r;-.t,.!fKie;r.-,f,t Hr;}-,; ^I.-FJ 

Normal Floor ot the Mouth 
y.-n-li'i ,i;i'f-, I,-.; ;i-i'a ;>'.:.•'I<T.I mp î uh ilng^'al i;i.;tii; z i n I;':: «.•" •:,^.c:j': r i . ' td .v.:\' CJ,- 1';J.J X •̂  .M\ . ' . I -

j ' ' ' . . 

K5-, 

•Wi-at»T: ' ^ ^ W - * Y ' f * * T ~ * f * 

Normal Variation - Oropharynx with Numerous Lymphoid Aggregates 

Irritation and Inflammation 
. l^01>v•., 'J dk.i i . 
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Pigmented Lesions: Amalgam Tattoo 

Erosive Lichen Planus 
1 r.e inl'~ri,-f- yviti.-'jTiir.ilinr. ,v..;;c'c:s;.'':l v.if^i i-'ni'^i'r hcr.on pl.v.u'. ''-r-'iila r .' !;'t;r.ji;ri.:r'c; tv.a', i?! llii:*i-S"iv 

Dysplasia 
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^ ^ S ^ S ^ ^ S 

VELscope Vx: 
The Two-Minute Exam 
That Could Save Your Life 
•'C'.-. 111̂  iy • l.JL' UJIC^- 'J:- '/lO ,it'-J I f UM 

1-0.(t i : .>tk-Z0!iy; ' ' ! l . .-|^:.- '_-;;. ' 'HL.U' 

'JO'" 3T T o yr-'C -rn. lyi i i . •_• .fuj . i . n •;• 

•hr-V 'J-nn-fv ^ i j .-... j ; , . 

T i a " ; : i-f,' v.'o j i^? :t<:- VLlsct-C-; v'.i 

The V E L s c o p e V* He lps U s : 

• ! i f ; ; ' ( :v '=ot.r I ^F ,? ' : , - I - ' ^ i t ol y.'.-.f nv^^ra 

<«;; hF-:,-; |-

' .- ' ' j l - j i . ' . ,-fju I ' l / ' vf--."',ii;-e^i=. ."k. .JL-i i : 

O'L; L J I L^f 

<:•:•:•. , :•, , , 1 : , • •—^;; i - ,v .••.•.,'•..";• ..V.'^.cj j i i ' . " . ^ 

\.x ..'i-y.-v:•••'.•''. 

.-::•• t r o " ^ •.(•••rrnii.T f-\Rfi-'.~ V^ i l ' 

1' *:-.?.f '^ i§^' |?fe^i '^" '" j 

AB sefin on 
'The Doctors" ^nrl -Or Oz 

prcix-j b.i : j rL . I J L 

- h ^ r - r . v .•,.:(•/;.;ILL-. -.4,.,ii1uri.iy 

•-'CMC ;iv£iiia-.;-.. 

r ' ip;t-p ^'•.•' i:=i "xCi.M.::, -..'..LAJLI'.II.-'- •«•.••: 1.-.^ 

^ / £ L s c o f 9 e 

'f,-..'^\".ti --:,-;:i^ -:-.—i 

'CU-^iir:.;,-

LEOOwitaKnc 
JIlV.I V -rt t u i r b - . & J CUl.i'lv -.'^I-Vl 

;*.Trf.-.-, l o U - w - 1 ^&£-D-tl---.:i-1 

y-n-i : -10'J-1-13. -101-1 

•-.> . I oC4 - t ^ - ' l G ' L 
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VELscope Vx - for a 
Clean Bill of Health 

• Htlps dentiil DFoiessionais Ii-'id oral mucosal 
dbnofmaiiiies. including oral cancer 

• Ovef 10.000.000 t'v^aminations pertGrmed 

• Recognized by lhe Woriri Heaitn Organizaiion 

• Tha mosi povk-erhji lool availsc'e for assisimg 
ir> me 0-scovery ot Oral abnorma'iiies 

Oral Cancer and Oral Disease Why Use the VELscope Vx? 

Tho VEtscope'Vx exam q-Jck 
iia^nlcss. cffecli-.-e. 

"Adding the VELscope to our 
diagnosllc protocol has been 
extremely useful and resulted in 
detection of dangerous lesions 
that would have otherwise 
beon undetected." 

Edmond LTruelova 
DMD. MSD C^'a" 6 
PfOfcsi^iF. Orai Matitcine. 
Schcxii c! Dentistry 
Ufiiversiiy 0* Was^u'igior 

Tno VELscope VK heior. us iden^ly oral disoaso 
oarly. A-hilo <is suH easy lo !reat. 

One o( Ihe VELscope's mosi aiipofiam tasks 
is 10 fteip locate areas if^ai might, i" nui treated. 
progress to oral career 

• Found ca'fy. oral aincor^ S-vwar st^rviwa' rate 
is good' appfos-Sa*. 

• Found iale. otat cancer's 5-ycaf suivivai rule 
is poor: approK. 32% 

• Clearly, (moing ora' cancor m its eaMy stages 
IS hoy to survrval 

TTie veisccvw Vx offers n&po lor ir.a oafiy d.GCCve'v 
ot oia! d.'seasEs, including piecance' and cancer. 

Risk Factors 
Tobacco and chQ^viiig tobacco a'ong witn 
alcohol, XB Ihe 'ooaing cnyses oi ofai cantxr 
O^Qi ne !as! rtxi; decadus. ihe Hi.:niar Paoiiion':a 
Vlius tHPVj, knov/n l a ils rote in cca'cai c.ince;. 
f̂ as oeci'' shov.ing up m iricroaSMig r-ufTiuerc or 
ca l caocL-' ciiscs 

"Dentists saving lives? 
Now more than ever a reatity with 
the development of VELscope. 
Every dental office needs 
this instrument." 

- Ksn Nauinan DMD. 
f-"AGD. PADl. RCD. 
TACD 

• TheVELscope's.bljchgfiist;iTiu!ale& 
natural f^JO'esoence in the sc t̂ irssues 
ot -yoai fTflutr. 

• Na!utaiI!i.iQn3Scerice,s«eni*T<xigh!ho 
VELscope Vx iiltev^ ciertal professiofiafs 
lo MS d-stasfi ro! vi^olb •j.vjfi the 
na>ajd e-f 5 

• The VELscope Vjt f>elps as daxiver 
oral diMasQ BEFOPE »! can bo seen 
u'^dcr ordinary lighf 

Ora! dr^ease becunes p ! ^ ^ i V i t ^ irvaxj^ 

') find the VELscope to be an 
invaluable tool for the det^t ion of 
oral cancer. The response from my 
patients has been ovenvhelmingly 
positive. In my opinion, this 
technology will be 
part of the standard 
ot care in a short 
period of time." 

Tony Hewtett, ODS 
Stand wood. WA 

•^"•^0P^f^%wf^^^^^M^M'^'''''^-'''^^^^^^ :Sliin!ng Blue L/ght.on Ora; Health-^ 
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B3. VELscope Clinical Data: 

CANCER SCREENING 

CREDIT 
i^/fn^/f/Ti?/^ 

Narrow band (light) imaging of oral 
mucosa in routine dental patients. 
Part I: Assessment of value in detection 
of mucosal changes 
Edmond L Truelo^'C. ODS, M50 • Davkd Dean, ODS • SamuelMattby • Matthc/ /Gri f f i th 
KimbEfly Hugging RDH * Miclcealla Griffith, DDS - Stuart Taylor. OOS. MSD 

*hB pt.r3cse o* h b h^%:igat on v.'as lo d K e m e :he va je oi 
ecd'r>3 nefcvbcnd OiŜ O ITHC rg ;\3i} '.c t ie staidard -arol soft 
:isiiie eianhaiicr p'ocsis usee :D de-e:t TIUCOSSI chcr^. A io:a! 
0* (:23 certal Daleru v.-tiocsTie to ihj? clhk fc' regjIrcV:al 
fts .B:Icn a fo* '.rcttcnentol ecjte cerial proalsru ivce gvan 
a starcar d col scf: tissue eiafr'ia:icn by dental si'.d=mi J I Je-
'amity SLp€rfc'.scn.Ti£ 'cstts cf \Y&\\t a fg-ii fttaiihatoo v.^'C 
'ettfded 3f:E' the tssjes wa^e ejcanhed v/r.ti ^Bl, at vni:ri pom 
areas with a bss rf fiiicrasience (iOf) v.-a'B r « 3 X « . h ? lai i 'e 
& tia Ufsj^ctange V>B5 ckesillsil dinldlyos icr'n3h'2rb:i3n. 
•r'lyTnator>', f ajmstic. djisplaeilc a a i e ' . sn i paticT-.s v.ew 
caTegabed c*perd'g cn •.hei'c[i'L3lfndlncs:nDr\5, rsec 
'Dlb^.'-up'viilLO' w ^ ^ a . i fcicpsy-ftistlaccrs reictsdio a-at 
dfysplatfa £lso*.\«re 'eorded. The acdrbn o' N3l adcec' bec<V35̂  
orifi aid wx) t i i u t a to ire exaiiiiaLon srocui. 

Cf :ie 520 €)(an TctarG, en area \sith an LOf sjggastK? cf paial-
cgyv^as deieCfiC r 6 9 iubieEis(r.i^lAf:£' a searrc TTediaie 
er/al^:i3i, 23 of :he 59 sjojcCts w r e sihedjtsd 'ar TOIC/.V-JD ar 
cis^sy. Ĵ3ne af ci^ eibnsciscc/e'edhtt'eie 2&-sjb>as had besn 
detectK jsr*gs:aii!a:dC»'."ir2lghlei3mhaiici. 

Adding Nt^-.c :he rojtr^if-icat aaminatoi r«jt:ed in •:fe:e:-
lon 3f cnangei noisc^r w t i vnit$Iigh: Ei,^'-\a".icn "r 11.1% c/ 
pater:s; cf i^ese. a sn-all t t : Impcrtoiir merVi^ra fci.'>i to u . ^ 
ct'i^*wise tnc«2ciec prs i s tn i oanges 'e3reser:iig inf ^nia ' jyy 
lasiois cr potBiialtydanae'Ojs era d/splasia./^dhg ^ 31 as an 
adjunciv¥dagry3icc proiedjrs i-ianor̂ ed tie quality and ojiooiie 
cf :he csenhaticr p 'ocai . 

HeffiJv?d:Aj.£jst31.20lC-
Accept&d: Hcvs-nbe' l5.2010 

A n {mpartoni component of 

dcnco.] practice u ihc dcccc 

tion of c h j n ^ ^ TO che dr.iI 

mucosa and \ iws that rcprcicnt 

^cerioiiir cnrcau co health. Amon}^ 

tKcic [hreais, the rLiic of oroi c;incer 

il a chief oonccrn. Although the 

ov*crall rill for cancer of tine mouth 

i n d throat n tclacivcV s:n'iall, dar j 

from the American Cancer Society 

i n d N' juarul Cancer (nscitutc 

predict tha: cite [Ifcilmc riu of oral 

c incc j it t Jn every 1^2 fcmalci 

and I in eveiy 71 males.' I h c iife-

time rixx for developing oral cancer 

ii |];rcaiC7 :}ian the lifcdmc riik for 

c i n c e n of die hrain, esopKaQiu, 

j.nd lymphomas, conditSonK t i n t 

receive frequent puhlic icruciny u 

impojcan: riskj fot reduction tn 

iife expectancy.' Oral c inccr ujia 

ir a ii||;nifican: pmblcm hccaujce 

lur^'Lvai racc& ha\*c improved only 

rurfTiiully duTinj; the past $0 

j t a r i , with the fivC'-ycar survivil 

rate .icSU only ^'^^^.' 

Lmporunt IICA fjc:or» for ojaJ 

cinoer Include sjĵ fi, ethnic ttatus, 

rohacco ate , excess alcoliol con-

5umption« family hiscon' of ctnccT. 

and prior cizioerj.' Tne presence 

of some cypcr of mnoKit ciamjc, 

including liculnplilda, cr^nKropIakia. 

piD!iferati\*e \Trnicous Icujcoplajdi, 

m d Lichen plan'ji, oUo lias hecn 

wozia tcd with an i n c r e i . ^ ri^.'^ 

Poor oral hyjjicne oiui lick of rcgiolar 

denial o r e arc among i u g | ; , ^ o i u i s 

patendal riik factnr.t, ci'Jier bccauic 

of loc^ inilimmacor}' irritation or 

because paticnu witli poor acceu 

to circ do l u t bcncRt from earlier 

derccdon of mucosal chsngct. ' 

CTironic rnucasol infections, includ-

inji; candidioiis^k herpes ^simplex, 

and human papilloma virus, olio 

have been posruJatcd ax cauiSn|i; an 

incpcoicd risk for oral cuncei.' •' 

A factor that couJd he as^Dciaced 

with poor pna(T,no3i.i is i delay in the 

detonion and treatment of early oral 

cinceri;: lio^3.w*cr, data to iupport 

that liypochciu arc no ; orten • 

avc.^ it.;i Still, if oral cancer bcha^u 

like mont dilier cancers, it Ls lopcal 

:o ULurne that very coily detection 

and t r c i t o c n t ii likely to Te:mlt in 

better survival tlian delayed detcc* 

:ion« which usually h iiuociatcd 

with wider spread, metuta t ic nodes, 

wvi'W.agd.crg GnnerjJ Ocritisl/y ijl>-Mugut; 2011 381 
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C A N C E K S c n c E N i N C NBI of oral mucosa in routine denUI patients 

and regional vpicad to othci organs. 
Some data rxist thai identify ratct 
of pragrcfsion from benign and 
prcmdignant to malignant for 
irvwaJ types of oral leiion*, but 
Utile aaua l data hs\e been wl-
lecrrd to drmonairarc the value of 
routine oral cxamiruiion of patients 
un reducing the risk of cancer and 
canttr moftidity.' " ' • Some auihurs 
have suggmed that thor it little 
ligruficani Information to <uppun 
the ute of routine oral cxatninition 
u a valuable tool to reduce mort>id-
ity or ir.ortaliry. •' 

One ofthe difBcultin associated 
M-ith the clinical asidunent of 
patirais ^-ho could be ai ruk for oral 
cancer w thai, until very ftccntly. 
the only diagnostic method aviiiUhte 
has been visual and tactile examiru-
cion of tht oial mucusa. While thai 
diagnostic proccsi is icasonable. it 
cannot detect ccUular c h a n ^ thrii 
hare not o'olved cfiough to be vis
ible to the unaided eye. 

In the p3.s[. canca detection and 
lurvtilUnce in othct organ s^itcm* 
have aulfcicd from the ume limjia-
tioiu., with purely cJinical observa
tions picrving to be inadequate in 
detecting prcnialignant or earty 
malignant dungei . 'V*o ctccUcni 
a u m p t a inciude the poor predic
tive value of vinjai inipection ofthe 
uterine cervix and btean sclr-etami-
naiion. Until initiation of colposcopy 
and Pap smear cvaluaciDn of the 
ctTvix, cancer rates and deaths were 
tignificandy higher, while mammog
raphy has grcady improved detecdon 
and lurvival of patients with breast 
cancer.'* '• All three techniques arc 
cucuidcicd adjujiajve dia^osiic pro
cedures designed to prtn'idc data to 
the dinidan which, when induded 
in a c)'mptom rrpon and r i ^ facti^ 
asscs&ment. can lead to more eSccd^'c 
doduon-making about the likelihood 
that a finding repiescnu a potential 
neuplastic process that requires a 

Fig. I P'-o:cg'<:Ch ol l̂ .i wrre siea i i \:. Figj'€ 

Fg. 5. Cii!-,;cal £>tio;ij5;a?n a! 'Je 'tt!\i:i\ 

icngjt jiCA.'ig rcfrr.ii 13 i'iq>i;;y^:y3i«l 

Fa 4 "riclcsras^oli'if laxeareiann 

Fiq..:' }. ceT,or!i*Mlin5 LOF n ; ' ^ec;«er,'.i 

biopsy or other mure tophtsticarcd 
diagnostic procedures. 

'Jhe lack of dicctivc adjuncd^'c 
clinical djagnoitic methods ha> 
cieiriy liraitcd the abihty of dental 
ptofcuional* co detect very early 
changes that could predict the pK^ 
cnte of crr^erging inflammatory, prc-
mali^nani, and dysplastic changes, 
leaving ordy visual inspcttiun as the 
chief diagnonic tool. After vitual 
detection ofan observable change 
in the mucosa, clinidans have had 
access to two adjunctive diagnostic 
tools and one definitive tool to 
guide their decision-maid ng: cytol
ogy, toluidine blue tissue staining, 
and biopsy,-'̂  ' Ihese methods have 
helped dinicians to decide whether 
a finding deserves more careful 
iblluw-up and management, ajid 
while all three methods remain 
important and valuable, they still 

are limited due to their dependence 
on the presence uf visible tissue 
changes co alert the dinidan thai 
further asKssmcnt is needed. 

Methods to improve early detec
tion of mucosal d u n ^ prior to 
thcif progression to a fiank. dinical 
lesion state oiruld improve prognosis 
and limit the morbidity aisod^itcd 
with trealment. Narrow band (light) 
imaging O^BI) uf tissues has been 
used wtcmively in othct areas of the 
bodyas a nicaru of identifying tissue 
changb that are either not visible to 
the Lmaidcd eye ur unchafactcristic of 
a neoplastic pttKxa.' ' '" 'Ihis method 
has been used co cvtKutc bronchial 
tissun; and the mucoa uf the intes
tinal t iaa, widi findings that have 
demututratcd its potential utility.'' - ' 

Reoendy, studies funded by the 
NIH have bvirsugaced the use of 
NBI for the detecdon of diangcs 
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Fi(j. 5.Cfrtts'W!Jirjg,'aph ol reon urolei 
3l the fii\i.[t. 

F:g b. FV:oic^:fl3i 0- llie ia,T5 i ' n a, in 

r-ijjre b. dfnonbL'anr.t; lOF tni; 'tceseils 

KLie i.il;aTftiallori 

hq T Cjfi'{il3'i3;ag:?pn of ihf iMe"oi isrj j 

F'g B. S^clcja^li j ' l f^ f ie-^eiTaai n 

ri5i;ie 7. demDnvidir,;; LOF '.id". :pp;HPiH 

[l-.'-ijiit. •n'liTTi-ro-y rre-^F. 

in lhe oral mucosa associated with 
neoplasia or premalignant cellular 
change.''-^ IhcK studies have shown 
that NBI has ^-aluc in the detection 
of malignant disease and in the 
determinaiiim of surgical margins.-* 
One imdt of these studies fias been 
the dcvrlo pment, fOA approval, 
andmad^etingof aNBli iuuument , 
VELscope (LED Dental Inc.), that is 
dcugncd for use in gcncrJ practice 
settings.'* Siinilar instruments are 
currently under development. 

NBI usct a blue light directed 
at the oral mucosa and obscnrd 
through an cy-epiece that fUicrs 
the lighL lissuci with different 
ph^iical, vascular, and cellular 
characteristic reflect or absorb the 
blue Lg^t, resulting in an image 
as viewed i h r o u ^ the scope with 
diSrreni visual chaiacterisrics. 'Ilic 
blue hgh^ augments the fluotescmcc 

properdes ufsomc tissue compo
nents, generating a green-white 
appearance. On the other hand, 
the opdcal characteristics uf some 
tissues result in a lois of Quorcsocncc 
(LOF), causing a dark pattern when 
the tissues are observed through 
the scope. Inflamed and highly 
^-ascidari^ed duucs absorb the light 
and appear dark compared to the 
same tiuuc witliout inflammarion. 
Oral dysplasia and oral cajicet 
also absoib tbe light and appear 
darker than the corresponding 
dssue without cancer or dysplasia. 
Dysplasdc tissues with sigmGcant 
Leraunizaiion (leukoplakia) can 
exhibit increased fiuon:suence 
4whitcnesj) with LOF (darkncn) 
around the pcdphcry of the lesion. 
Obviously, because inflammatory 
laiutu alnurb the light and appear 
dark, traumatic, viral, and aphthous 

lesions demonstrate an LOH as do 
tnigratory glussiiis and lymphoid 
tissue [Fig. 1-8). 

Cridci of the use of NBI have 
argticd ttiat the results are not 
sensitis-e or specific enuugh and can 
mul t in "ulse positive* findings 
thai cause patients to be at risk for 
unnccesuty invasive procodurts.-*-'' 
Others argue that the use of iuch 
adjunctive diagnusdc devices is not 
necnsar>' because risky mucosal 
changes are mible and can be 
deteaed with the unaided eye.-'' 

Ihe difficulty with those opinions 
is thai very earty changes at the 
crllular level occur before the gruss 
physical charactenstics ofthe tissue 
hair-e changed enough tu create a 
dearly visible icsinn that, when 
seen by the dinician, registers as a 
potentially important inflarrmiatory 
or dysplaidc lejion. Also, most 
adjunaivt diagnusHc methods arc 
merely tfiat—ad jun eti vt;—and 
arc not intended tu be definitive 
diagnostic itsts. Applicanon of strict 
standards of Kcnsidvit)' and specific
ity in judging the relative value of 
these adjunctive methods could 
undcrenJmate their potential for 
guiding the inidal dinical dccijiun-
making as pan ofan overall assess
ment algorithm, 'Ihcir chief use is to 
help dinicians discover diangcs that 
otherwise might not be observed or 
be of such a subde nature that the 
dinidan disregards tbe potential 
sign[£cance ofthe Ending. 

One study that assessed the 
value of NBI and toluidinc blue 
ili determining tfic nature of 
dinically detected lesions in a large 
group of adtdts who received oral 
cxaminauuns conduded that use 
did not improve the diagnosis of 
oral cancer: however, NBI was 
apphed to only those pauents who 
had deady dcieaable oral lesions 
rather than being used as an adjunc
tive diagnostic process for all of 
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C A N C E R S C R E E N I N G NBI of oral nufcosa hi routbiB dental patients 

lig. 9. Vllseoe* wth light siitio. 

the cumirutiotu." Had diis been 
done, it is likely that more cases 
oFeaily dy^lasla would have been 
detected Application ofthe lech-
nologx on all patients could have 
helped the enmineis to identify 
changes chit otherwiie wtnJd have 
escaped rect^pition because of their 
txonspedSc characteristic) or ladt of 
prt^retdfH] to a dearly visible staie. 
Uofbtttuutely, only a frw tmdio 
have cvaluand die application of 
NBI in rouune dental praaice. but 
one (ttKly ha* shown detection of 
premalignant changes diat otherwise 
would have escaped detection.^ 

Objectives 
Hie puipoie of this study was to 
rvaiuanc cbc valtic of adding NBI 
ofthe oral muuMa for tbe detec
tion of tissue changD to a natidaid 
oral iTTimrnarinn in routine dental 
paiicncs. The study also aimed to 
assess the relative value of NBI in 
the dcicctkm ofinflammaiDry, dys-
planic, anA other tissue dianscs. 'Ihe 
goal ofthe midy was to assess the 

value of adding NBI for the detec
tion of oral chan^^ not teadijy seen 
diuing normal, white-light otamiiu-
lian ofthe oral mucou. IKe purpoK 
ofthe study was not to dctcnniac the 
absolute value of NBI in the detec
tion of oral dy^lasia or oral cancer, 
but to asKss wheihei its use as an 
adjuitaK-e diagnostic method adds 
value to standard eumination pro
cesses. The midy also wat designed 
to tot the value of thb adjtmcttvr 
method after only a bri^examina
tion to determine its value in normal 
general practice lettingi, rather 
than in settings whcic the modality 
would be empbjrcd by experts who 
rqiulatly engage in diagnosis and 
management of mucosal lesions. 

Materials and methods 
Subjects 
Padents seeking ruutinc dental care 
or treatment fbr dental symptoms 
(pain, toothache, and so ferth) were 
invited to panicipate in the study 
protocol. The study was approved 
as a qtiality imprmrment study by 

the insdtutioful review board of the 
University of Washington, and all 
padcnti entered into the study and 
signed consent after being informed 
of the stLidy by one of the study 
invtstigaiors. 

Stucty protocol 
The study protocol induded the 
following clraicnis: Iniroducxion 
ofthe patiem to the study and 
obtaining consent to panicipate; 
routine social, medical, and dental 
hisioricsi a head and neck phyucal 
examination, oral soft tissue isica-
ment, and dental cxamioation; 
recording of visual findings using 
a data coUecdon fonn, scoring oi 
tissue changes, and levd of dysplasia 
suspicion (0-^); examination of 
mucosal tissues using a narrow band 
light source (VELscope), fbllowcd 
by recording the fintlings^ scoring 
of type of tissue change and levd of 
dysplasia suspidon (ag^n, on a CM 
scale); iccoidjng follow-up dei^na-
dons as None, Two-week, Four-
week, Biopsy Next Visit, Biopsy 
This Vbti, and Othen and recording 
of risk factots, induding none, 
tobacco, akxihol, immuntuupprcs-
live disorder, immunosuppressive 
mcdicauon, cancer history, diabetes, 
and £tmi]y history of cancer. 

Ail patients were examined 
intially by third- and fburdi-ycar 
dental students, then by the attend
ing faculty ofthe clinic. Students 
were provided with a tutorial on 
condun of the clinical and NBI 
methods with examples of normal 
findings, normal variation, changes 
caused by inflammatory disordcn, 
and diangcs caused by dysplasia. 
The faculty of the clinic was pro-
vi^d with the same infbrroarion as 
the students in a computer-based 
mtorial format. In addluon, stu
dents and (acuity were provided 
with an inttrucdon packet fbr cadi 
pauent enrolled in the study that 
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described the quality assurance 

scudy methodologies in addition 

to containing illustrated scoring 

sheets. Photographs of normal, 

variations of normal, and abnormal 

findings were provided digitally 

and in printed illustrations. The 

tutorial activity encompassed 

approximately one hour of infor

macion and instruction. 

To facilitate efficiency, a total of 

live VELscopcs were stationed in 

the clinic, which has a total of 12 

operatories, and students accessed 

the VELscopes ai they finished 

the clinical examination. Faculty 

supervised use of the VHLsoopes and 

interpretation ofthe dinical and 

NBI findings. 'Ihe NBI was not car

ried out under the most ideal condi

tions because the clinic is a laî ge, 

open fadlity and It was not possible 

to reduce the ambient room light. 

For this reason, each VEUcope was 

fitted with a 12- or l4-incii black 

plastic disc with a hole in the center 

for the scope. Ih is shield ctcated 

a large shadow over che patient's 

mouth, greatly improving visualiza

tion for LOF; howoTi; the viewing 

enviroiunent still was not at ideal as 

it would have been with the room 

ligjit reduced. Nevenhdcss, this 

approach alloK'cd for the detection 

of many areas of LOF. Hgiue 9 illus

trates the VELscope equipped with 

the black shield for use in rooms that 

could not be completely dimmed 

Results 
Five percent of subjects declined 

participation in the study after read

ing the consent form and discussing 

the study with an investigator. I h c 

most cypical reason for a patient 

declining was concern that the lig^t 

could cause harm or fear that an 

abnormality would be deteaed. 

Overall, patients were very accept

ing of the procedure and expressed 

great apprccbtion that an adjunctive 

Table 1. Oral cancer risk factors for patients In this study (n = 620). 

Risk tactor 

CuireniiobaccoiBe 

Pritu tobacco use 

History o! Qtcess alcohol use 

Poof otal tij^iene 

OiabKlc i.T aa'A-e watment 

Hlsiofyol any lype oltancei 

History o! autoimmune disease oi 

Percenteje olall 
patients eniolled 

21.5 

15.5 

3.5 

14.5 

9.5 

9.0 

Percentage of patients 
withslgniDcantLOFfnsZB) 

32.1 

Jt.o 

5.0 

15.6 

11.5 

12.5 

unmutKisuppressh'e medicailon 7.5 14.2 

noninvasive diagnostic aid was 

available fbr their evaluation. The 

addition ofthe NBI protocol to the 

examination process added one to 

two minutes to the visit, not includ

ing the study consent prcx^ss that 

b not part ofa rouune diagnostic 

procedure. Many patients reported 

personal experiences w t h friends 

or relatives who bad developed oral 

cancer and other diseases ofthe 

mouth and conuncntcd positively 

atxiuc the thorough process being 

anplaytd at the d i n i c 

Patients ranged in age from 

18-85, and 5 5 % ofthe 620 patients 

were women. Of the patients 

who reported tobacco use, 21 .5% 

reported active use and 15.5% 

reported prior tobacco use, with 

only a (ew patients reporting the use 

of smokeless tobacco. Nine percent 

of patients reported a prior history 

of some type of cancer, and 57% 

rcporced a family history of cancer. 

Nine percent of patients were dia

betic and currendy imdcr treatment, 

while 7.5% identified themselves as 

having an immunological disorder 

or having used an inununosuppres-

sive medicacion (Table 1). 

LOF in areas that were reported 

as normal during the white light 

examination was detected in 

69 patients. After inunediate 

re-evaluation, 41 patients were 

determined to have a region of 

subtle LOF that could be explained 

by normal variations in tissue char

acteristics, while 28 patients were 

scheduled for either irrunediate 

biopsy or a follow-up appointmenL 

I^ve of those patients agreed to an 

immediate biopsy and four dedded 

to follow up wilh their primary 

dental provider, l h e remaining 

19 pauents were scheduled for 

foUow-up in two weeks. Of the 15 

padents who returned for reasess-

ment, the area of LOF had resolved 

and no dinical or NBI abnormality 

could be detected fbr 11 of them; 

this left four padents with persis

tent LOF compared to conxspond-

ing tissues. These LOF sices were 

biopsied in che same manner as the 

sites in the five padents who agreed 

to an immediate biopsy. 

In all, nine padents (five during 

the initial assessment and four at 

the follow-up visic) were found to 

have tissue changes detected with 

NBf, but not white light, that were 

significant enough when considered 

in conjuncdon with the padents 

history to require fiuthcr diagnosdc 

assessment. After the findings and 

risks were explained in addidon 

to che altcroauves to biopsy, ail 

nine padents consented to biops)'. 
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C A K C E R S C R B E N I N G NBI of oral mucosa in routine dental patients 

Chart 1. Flow diagram of the study results. 

Palients seeking routine dental evskiatlon 
and urgem eate (0 = 652) 

Refused enrol(m*nt 
(n-32) 

fnrollsd 
(n«620) 

LoBoffluotescence 
(«-69) 

Area judged as tow risk 01 
normal wrwn l (n = 41) 

Lost to follow-up 
( n = 4 ) i 

Area resohwd 
( / i = l 5 ) 

Area judged to require 
further evaltia!ion(n= 28) 

follow-up visit 
(n- 19) 

Retumed for 
evaluation ( f l= 19) 

Biopsied at 
follow-up Cn= 4) 

Immediate biopsy 
{n=5) 

"WmSEmm 

although tvi'o of them recdved the 
biopsy at another facility due to 
insurance issues. 

Ofthe nine patients who under
went biopsy, three were classified 
by histopathological assessment 
as having mild dysplasia and two 
were classified as having mild to 
moderate dysplasia (Chart 1). Two 
other patients were diagnosed as 
being histologically compatible 
with lichen planus, and the remain
ing two patients had inflammatory 
lesions Crable 2). Lesions detected 
during the white light examination 
are not included in this discussion 
and were handled in the tourine 
manner used to manage visible oral 
lesions. The five dysplastic lesions 
that were detected with NBI were 
located in the buccal mucosa, the 
lateral border of the tongue, the lip, 
the palate, and the alveolar ridge. 

The white light examinarion 
resulted in che detection ofa variety 
of soft tissue lesions ofthe mucosa, 
but this study did not focus on 
chose that were easily detected using 
standard visual inspecdon tech
niques. For the sake of complete
ness, a brief summary ofthe types 
of soft tissue lesions encoimtered 
using white light and NBI is listed 
in Table 3. These lesions induded 
check bites, aphdious ulcers, her
petic lesions, migratory glossitis, 
fissured tongue, lichen planus. 
Inflamed minor salivary duct 
openings, candidiasis, and chdlids. 
Tonsillitis, pharyngitis, papillomas, 
scars, leukopkdda, and draining 
abscesses also were dneaed. Those 

lesions with inflammatory com
ponents demonstrated LOF, and 
in most cases the LOF provided a 
more dramatic presenudon ofthe 

extent and severity ofthe inflam-
mator}' change than the dinical 
examinarion did (Fig. 5-8). 

The mucosa] changes deteaed 
with white light, both w^ite l i ^ t 
and NBI, or NBI only were widely 
distributed throughout the mouth, 
with no disuncr difference in pat
tern noted between the two differ
ent methods of assessment 

As previously described, a number 
of pauents had mucosal changes 
detected with one or both types of 
visual assessments. Changes were 
noted in nearly half of all padents 
(305 of 620); howe\-cr, the vast 
majority of them were found to be 
normal or minor variants and did 
not appear to represent significant 
pathotog)'. The most common lesion 
was cheek bite, while the second 
most common was trauma to ilie 
tongue. Inflammatory changes to 
the oropharyngeal and tonsil areas 
also were common. Cfieilitis and 
changes to the epithelium of the lips 
also were common and represented 
a range of edologies that included 
habitual lip bidng and acrinic 
changes ofthe lower lip. A number 
of OSes of lichen planus and gen
eralized glossitis also were deteaed 
diuing the white light examina.don. 

Although che study size was rea
sonably large, the diverse natiue of 
lesions found and the wide range of 
risk faaors associated with che de\-cl-
opment of oral lesions prcduded 
development of specific associadons 
between risk of mucosal change 
and a host of faaors, induding age, 
gender, tobacco use, diabetes, inunu-
nodcfidency, immunosuppressive 
medicadons, cancer history, &mily 
cancer history, and oral health status. 
Nevecthdess, it b interesting co 
note that the padents with changes 
detected with white light, NBI, ot 
both were more likely to carry one or 
more ofthe risk faaors compared to 
those who had no areas of mucosal 
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Table 2. Biopsy resul ts . 

NufTibtf of 

lesion diagnosis patients 

Uchen ploius 2 

Inflammalion 2 

M M dysplasia 3 

MSdtoiiWdeiate 2 

dysplasia 

change, w i d i 54 o f 6 9 padents ( 7 8 % ) 

w h o demons t ra ted L O F h a v i n g 

e i ther a h i s to ry o f tobacco use o t c i u 

ren t tobacco use. Those w i t h mucosa l 

lesions also wx're m o r e l i ke l y t o have 

p o o r o ra l hyg iene. 

Discussion 

Table 3. Types o f lesions d e t e c t e d w i t h c o m b i n e d c l in ical a n d NBI 

diagncTSis m e t h o d s . 

Type of mucosal lesion detected 

TraurMUciitjtiry 

l l then pla.tws 

0)'splasi3 

Che9ills 

Migratory glosstis 

Fas'jred tongue 

Pharyngitis and tonsiffit's 

Herpes simplex 

Recunenl aph-ihous 

Candidiasis 

leukoplaicla 

Mucosal bacterial Infections 

Inflamed minor salivary ducts 

Coir.non a i l O * or grcaid'; OKastonsI = <10ft; rare = cl». 

Relative freijuency 

Commai 

Occasional 

Rare* 

Conimo.n 

Occasional 

Occasional 

Common 

OcccSlonal 

Occasional 

Occasional 

Occasional 

Rare 

Occasional 

The purpose of this quality improve

ment study was to gain infbrma

tion about the dinical utility of 

one simple adjuncdve diagnosdc 

method (NBI) for the detection 

of mucosal changes. 'Ilic rationale 

for the study assumed that such a 

diagnosdc adjimcdve method is not 

necessary to de iea mucosal changes 

readily seen with normal white light 

examination methods. Existing data 

suggest that current examirudon 

methods arc not suffident fbr the 

earliest detection of mucosal changes 

that coidd represent inflamnutory 

damage or the presence of very earty 

dysplasia. This could partly account 

fbr the only modest reducuon in oral 

cancer deaths since I 9 6 0 . ' " 

There are several possible cxplana-

dons fbr why oral cancer deaths and 

the stage of oral a n c e r at the dme 

of diagnosis have not changed dra

matically in che past 50 years.' The 

lack of improvement could relate 

CO a number of factors, hue when 

considering diat che percencage of 

che populadon chac receives regtdar 

dental care has increased in the past 

50 yean, it appears obvious chat 

current diagnosdc methods could 

benefit from one or more adjunc

dve approaches. Early detecdon of 

dysplasia In other organ systenu has 

been acknowledged co be an impor-

(anc component in imprcrving sur

vival, so it is dlSictUt to believe that 

eariy detecdon of potendally sig

nificant mucosal changes, whether 

they are inflammatory or dysplasdc, 

wotdd not lead to improvements in 

cancer-related outcomes. 

Because oral cancer is a rdadvdy 

uncommon condidon, the authors 

did not expea tu detea a large 

niunber of cases of dysplasia with 

either the white light examina

rion or the use of NBI and were 

surprised that five cases of early 

dysplasia were identified. Of addi-

donal interest is che observacion 

that NBI deteaed many areas of 

inflammation and vascular change 

not idenlified during the white light 

examinadon, suggesting that this 

methodology also could be usefid 

in cataloguing instances of chronic 

irritauon and inflammatory change 

chat, over time, could lead to Irre

versible condirions such as fibrosis, 

scarring, and leukoplakia. 

While some nught be concerned 

that detection of fiw unobserved 

cases of dysplasia seems higher than 

would normally be expected, it is 

important to point out that most 

experts believe chac cellular atypia 

and early stages of dysplasia might 

not uniformly progress to more 

severe stages of oral cancer and that 

several cases of dysplasia exist fiir 

each case of oral cancer.'-" There

fore, it is not quite so surprising 

chat the rate of dysplasia found in 

the current study was 0.8%. Ameri

can Cancer Society stadsdcs state 

that the lifetime risk fbr developing 

oral cancer is less than 1 in 90, or 

approximately 1%, a figure not far 

from the 0.8% found in the popu

ladon in the current study.^ On 

the other hand, the rate deteaed 

in the current study might have 

been higher than expected among 
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CANCLR SCREENtHC NBI of Oral mucosa in routine dental patients 

routine dental patients seen In pri

vate pracdce setdngs because more 

than 60% ofthe patients enrolled 

in the study were seeking urgent 

catt and might have had mote risk 

factors (tobacco, poor oral hygiene, 

systemic disease, and so fisrth) than 

normal dental populations. 

The study methodology was 

limited because it was carried out 

in a dinical setting that did not 

allow (br a reduced ambient light 

examinadon environment. Based 

on the authors' experience in die 

use of NBI in darker settings, it 

Is likely chac a number of lesions 

vien'ed at che dinic wich LOF wenc 

undncctcd. It is possible that one 

or more of these lesions might even 

have been dysplasdc or an inflam

matory change that could have 

benefited from fiirther fi}llow-up. 

The study also was limited 

because the authors deliberatdy 

dedded to use reladvcly inexperi

enced examiners, which might have 

resulted in lower rates of detection 

of mucosal changes for dthcr 

method The authors wanted to test 

the use of NBI in an environment 

chat resembled a general dental set

dng more than a specialty clinic that 

focuses on the detecdon of mucosal 

lesions and disease. To that end, 

the results demonstrate the value of 

NBI when added to roudne exami

nadon methods. 

The smdy also could have been 

limited because it ocaured in a 

university setdng, whetc students 

and anending &culty might be 

more fiicused on mucosal assess

ment processes. A larger, muldple 

private oflicc study would be usefiil, 

with general dentisis and dental 

hygienists providing the white light 

and NBI process during normal 

parient care fbr both new and recall 

padents. It b encoura^ng, however, 

that this adjuncdve diagnosdc aid 

appeared to improve the deteaion 

of mucosal changes not easily visible 

with white light examinadon. 

The authon were pleased that 

adding the NBI to the examina

don process did not significandy 

increase the time required to evalu

ate padents when the study consem 

process was cxduded. The authors 

also were pleased that patient 

response was strongly posirivc and 

chat the study appeared to raise 

awareness among pacients that the 

dental examination process extends 

beyond purdy odontogenic issues 

and can encompass the detecdon 

of disorders that could have more 

severe and wider implicadons on 

their health. 

Conclusion 
The findings of this study sup

port the use of NBI as a simple 

adjunaive diagnosdc device that, 

when used as one component ofa 

standard diagnosdc protocol, could 

help dinicians to detea inflam

matory and dysplasdc dssucs. Use 

of this technology could improt-c 

dinidaru^ ability to monitor and 

foUcnv initially detected changes, 

and to better judge progression 

versus rcsoludon and response to 

nonsurgical treatments. 'Ihese find

ings need to be fiirther explored in 

other settings to determine overaU 

utility in general pracdce, but based 

on chese finding^, NBI appears co 

have che potential to assist general 

pcacduonecs in assessment and 

decision-making rdated to mucosal 

tissues and lesions. 
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Clinical Cancer Research Vol. 12, 6716-6722, November 15, 2006 
(VELscope) 
11/24/2006 
Vancouver, British Columbia, Canada 
Catherine F. Poh etal. 

Purpose: 
Genetically altered cells could become widespread across the epithelium of patients with oral cancer, 
often in clinically and histologically normal tissue, and contribute to recurrent disease. Molecular 
approaches have begun to yield information on cancer/risk fields; tissue optics could further extend 
our understanding of alteration to phenotype as a result of molecular change. 

Experimental Design: 
We used a simple hand-held device in the operating room to directly visualize subclinical field 
changes around oral cancers, documenting alteration to fluorescence. A total of 122 oral mucosa 
biopsies were obtained from 20 surgical specimens with each biopsy being assessed for location, 
fluorescence visualization (FV) status, histology, and loss of heterozygosity (LOH; 10 markers on 
three regions: 3pl4, 9p21, and I7pl3). 

Results: 
All tumors showed FV loss (FVL). For 19 ofthe 20 tumors, the loss extended in at least one direction 
beyond the clinically visible tumor, with the e.xtension varying from 4 to 25 mm. Thirty-two of 36 
FVL biopsies showed histologic change (including 7 squamous cell carcinoma/carcinomas in situ, 10 
severe dysplasias, and 15 mild/moderate dysplasias) compared with I ofthe 66 FV retained (FVR) 
biopsies. Molecular analysis on margins with low-grade or no dysplasia showed a significant 
association of LOH in FVL biopsies, with LOH at 3p and/or 9p (previously associated with local 
tumor recurrence) present in 12 of 19 FVL biopsies compared with 3 of 13 FVR biopsies (P = 0.04). 

Conclusions: 
These data have, for the first time, shown that direct FV can identify subclinical high-risk fields with 
cancerous and precancerous changes in the operating room setting. 

Authors: 
Catherine F. Pohl,2,3, Lewei Zhangl, Don W. Anderson5, J. Scott Durham5, P. Michele 
Williamsl,3, Robert W. Priddyl, Ken W. Berean6, Samson Ngl, Olivia L. Tseng7, Calum 
MacAulay4 and Miriam P. Rosin2,7 

Authors' affiliations: 
I Faculty of Dentistry, University of British Columbia, Departments of 2 Cancer Control Research, 3 
Oral Oncology, and 4 Cancer imaging, British Columbia Cancer Agency, Departments of 5 Surgery 
(Otolaryngology) and 6 Pathology, Vancouver General Hospital, Vancouver, British Columbia, 
Canada, and 7 School of Kinesiology, Simon Fraser University, Burnaby, British Columbia, Canada 

OCF Note: 
The device mentioned in the above article is being sold in the US as the VELscope. 
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^ : Abstract 

Purpose: Genetically altered cells could become widespread across the epithelium of patients wilh 
oral cancer, often in clinically and histologically normal tissue, and contribute to recurrent disease. 
Molecular approaches have begun to yield information on cancer/risk fields; tissue optics could 
further extend our understanding of alteration to phenotype as a result of molecular change. 

Experimental Design: We used a simple hand-held device in the operating room lo directly visualize 
subclinical field changes around oral cancers, documenting alteration to fluorescence. A total of 122 
oral mucosa biopsies were obtained from 20 surgical specimens wilh each biopsy being assessed for 
location, fluorescence visualization (FV) status, histology, and loss of heterozygosity (LOH; 10 
markers on three regions: 3pl4, 9p2l, and 17pl3). 

Results: All tumors showed FV loss (FVL). For 19 ofthe 20 tumors, the loss extended in at leasl one 
direction beyond the clinically visible tumor, with the extension varying from 4 to 25 mm. Thirty-two 
of 36 FVL biopsies showed histologic change (including 7 squamous cell carcinoma/carcinomas in 
situ, 10 severe dysplasias, and 15 mild/moderate dysplasias) compared with 1 ofthe 66 FV retained 
(FVR) biopsies. Molecular analysis on margins with low-grade or no dysplasia showed a significant 
association of LOH in FVL biopsies, with LOH at 3p and/or 9p (previously associated with local 
tumor recurrence) present in 12 of 19 FVL biopsies compared with 3 of 13 FVR biopsies {P = 0.04). 

Conclusions: These data have, for the first time, shown that direct FV can identify subclinical high-. ' ^ 
risk fields wilh cancerous and precancerous changes in the operating room setting. 

In 1953, Slaughter published a hallmark article in which he emphasized the importance of examining 
the field surrounding oral cancers for bolh risk assessment and management of Ihisdisease (i). There 
has been extensive research in this areasince then, more recently, using molecular technology. It is 
becoming increasingly apparent that genetically altered cells could become widespread across the 
epithelium of palients with oral cancer, into ch'nically and histologically normal tissue, and that these 
cells could drive the process of field cancerization(2, 3). In recognition of this, surgeons try to • 
remove oral squamous cell carcinomas (SCC) with a significant width of surrounding normal-looking 
oral mucosa, if anatomically allowed. However, the occult disease varies in size and a wealth of 
evidence suggests that it frequently extends beyond the tumor clearance. This extension may "be 
responsible for the high rate of recurrence of carcinomas at the primary site (-^10-30% of cases; refs. 
4r9.y There is a pressing need to develop new approaches that can be easily used in clinical practice lo 
facilitate the detection of these clinically occuh fields. •\ 
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One such new approach may involve the use of tissue optics. The association of cancer development 
with the loss of normal tissue autofluorescence has been reported for a number of tissues and organs 
(10-15). More recently, visual aids using optical methods to detect such loss have been shown to 
reveal premalignant and malignant lesions that are not detected by unaided eyes (16-18). We have 
reported the development of a simple hand-held device that facilitated the detection of 
autofluorescence loss in both visible and occult high-risk oral lesions through direct fluorescence 
visualization (FV; refs. 17,18). The interaction of light with tissue has generally been found to 
highlight changes in the structure and metabolic activity ofthe areas optically sampled. Specifically, 
the loss of autofluorescence is believed to reflect a complex mixture of alterations to intrinsic tissue 
fluorophore distribution, such as the breakdown ofthe collagen matrix and a decrease in flavin 
adenine dinucleotide concentration due to tissue remodeling and increased metabolism associated with 
neoplastic development. Correspondingly, structural changes in tissue morphology associated with 
neoplastic development in both the epithelium and lamina propria (e.g., thickening of the epithelium, 
hyperchromatism and increased cellular/nuclear pleomorphism, or increased microvascularity), lead 
to increased absorption and/or scattering of light, which in tum, reduces and modifies the detectable 
autofluorescence (16,17,19, 20). 

The objective of this study was to investigate the value of this device in the operating room to 
delineate field change in autofluorescence around cancers by determining and comparing the 
histopathologic and molecular changes of margin biopsies that retained normal FV with those margin 
biopsies that showed a loss of FV. We chose microsatellite analysis for loss of heterozygosity (LOH) 
at 3p, 9p, and 17p as the molecular analysis, a method used by many intemational groups to mark 
clonal spread and possibly predict recurrence (21). A recent study showed that detection of LOH at 3p 
and/or 9p at prior cancer sites (after tumor removal) was strongly associated with tumor recurrence: 
samples with such loss had a 26.3-fold increase in the risk of developing second oral malignancy at 
the site compared with those that retained both of these amis (22). This current study showed a 
frequent loss of FV of varying distances (up to 25 mm) in clinically normal-looking mucosa 
surrounding the tumors and a strong concordance between loss of autofluorescence in tumor margins 
and the presence of significant histologic change and molecular risk. 

^ Materials and Methods 

Patients. Twenty consecutive patients with biopsy-confirmed primary cancer ofthe oral cavity were 
accrued to the study as they presented at the British Columbia Cancer Agency between July 2004 and 
February 2005. Eligibility criteria included the presence of early stage disease (T0-T2) scheduled for 
surgical excision with intent to cure. All the patients were >18 years of age and provided informed 
consent. 

Ofthe 20 cases in this study, 65% were male, 65% had a smoking history, and 75% were Caucasian. 
The average age was 58 (36-80 years). Tumor staging was determined from surgical specimens using 
American Joint Committee on Cancer Staging criteria (23): eight carcinomas in situ (CIS, stage 0) and 
five stage I and seven stage. 11 invasive SCCs (Table 1 ). Nine ofthe SCCs were well to moderately 
well differentiated with the remaining three poorly differentiated. The majority ofthe tumors were 
fi-om the tongue (17 of 20, 85%), with one case from the floor ofthe mouth, and two from the gum. 
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Table 1. Demographics of patients and description of FVL margin 
biopsies 

The FV device, A description ofthe research FV device and its use is given in Lane et al. (17). 
Briefly, it consists of a bench-top light source coupled loa hand-held unit for direcl visualization. 
Lesions were illuminated by this blue/violet lighl source and then directly visualized through long 
pass and notch filters, which allow the passage of green and red autofluorescence. 

Under direct FV, the normal oral mucosa emits various shades of pale green autofluorescence. 
Clinical lesions that retained the normal green autofluorescence under FV were defined as FV retained 
(FVR). Tissue which showed a reduction in the normal pale green and appeared as dark patches were 
classified as FV loss (FVL; see example in Fie. IC ; ref 18). This distinction involved a comparison 
ofthe lesion site with both adjacent tissue and, as an anatomic control, with tissue on the contralateral 
side. 
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•Fig.-1. Stepvvise protocol used for assessing surgicalfield. A. in the 
;:operatingi'pomi initial assessment under white light ofan ill- ^' '.. 
defined See at right ventrolateral tongue; B, clinically apparent > 
lumorouilined in blue; C assessment of field using FV In the dark; 

TD, FVL area.outlined in green ih the dark; £, boundary of surgical ; 
,:specimen (ret/); X blocking of surgical.specimen. showmg location 
Jof punch biopsy sites from clinically visible tumor (r^c/cirr/e), ; • 
;frprn tissue showing FVL!. placed directly abutting FVL boundary> 
(green c/rc7e),'and, from tissue showing FyR,;placed directly ^ :, 

i.abutting.theboundary of surgical specimen {blue circle). > * 

Photographs of tissue fluorescence were acquired using illumination from the FV device and a digital 
single lens reflex camera (Fuji FinePix S2 Pro, Fujifilm. Odawara, Japan) with a long-pass filter 
(Schott GG475-3, Howard Glass, Worcester, MA). The single lensrefle.x camera was equipped with a 
105 mm f/2.8 macro lens (Nikkor-Micro. Nikon, Tokyo, Japan) and a ring flash (Nikon Macro 
Speedlight SB-29s. Tokyo, Japan) for white-light images. 

Surgicalfield assessment of FV staius. The protocol involved the examination ofthe surgical site of 
each patient under both regular operating room illumination and with direct FV, in astepwise fashion 
as shown in Fiij. I. All procedures were done while the patient was under general anesthesia and each 
step was photographed for documentation. The steps included an initial assessment under regular 
operating room light (Fig. I A. step 1). demarcation ofthe boundar>' ofthe clinical tumor using a blue 
marker (Devon skin marker, Ludlow Company, Chicopee, MA) as judged by the surgeon (D.W. 
Anderson or J.S. Durham; Fig. I D, step 2). followed by assessment ofthe site for altered fluorescence 
using direct FV (Fi^. IC. step 3). The latter examination was done with the light tumed off, using the 
FV device. Areas showing loss of normai green fluorescence were outlined, demarcating FVL 
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boundaries (Sharpie green marker, Sanford, Oak Brook, IL; Fie. ID. step 4). Then the light was 
tumed back on, the distances between the clinically visibletumor under white light and FVL 
boundaries were ascertained using a flexible ruler (Devon skin marker, Ludlow) in four directions: 
anterior, posterior, medial (to the sagittal plane or dorsum tongue), and lateral (to the sagittal plane or 
floor of mouth margin). Finally, an electroknife was used to outline the surgical boundary (Fig. 1 E, 
step 5). 

Tissue sampling and histologic assessment After resection, a total of 122 punch biopsies (5 mm) 
were taken from the tumor and from the tumor margins with at least one margin biopsy from each of 
the four directions (Fig. IF. step 6 and Fig. 2 ). All biopsies were fixed in formalin and submitted for 
histopathologic evaluation by study pathologists without knowledge of F V staius (L. Zhang, R. W. 
Priddy, and K.W. Berean). 
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Fig. 2. Study design showing results of analysis for 122 biopsies. Each 
biopsy is described with respect to location (tumors, margin), FV status 
(FVR, FVL); histology [SCC, CIS, high-grade dysplasia (HGD), low-
grade dysplasia (LGD); no dysplasia], and LOH analysis [presence of 
pattems previously associated with recurrence; ref (22): MRI, no LOH at 
3p and 9p; MR2, LOH at 3p and/or 9p]. *, 12 cases were randomly 
selected from FVR margins without dysplasia for LOH analysis. 

Microsatellite analysis of tumor margins. All FVL biopsies from the tumor margins with a histologic 
diagnosis of low-grade dysplasia (15 biopsies) or no dysplasia (4 biopsies) were microdissected and 
analyzed for LOH (Fig. 2. see LOH analysis). As a control,an additional 13 biopsies were analyzed 
from FVR margins. The protocols for digestion and extraction of samples, LOH analysis, and scoring 
are described in Zhang et al. (13). All samples were coded so lhat LOH analysis was done without 
knowledge of diagnosis or FV status, Microsatellite markers that were used mapped to the following 
10 regions: 3pl4.2 (D3S1234, D3SI228, and D3SJ300), 9p2I {Jf^^- D9S17I. D9S1748. and 
D9S1751), and 17pll.2 (CHRNBl) and 17pl3.l {tp53 and DI7S786). These were markers used in 
previous studies to predict cancer risk of oral premalignant lesions (8, 22, 24-28). 

Statistical analysis. Differences and associations between groups were examined using either Fisher's 
exact test for categorical variables or t test for continuous variables. All tests were two-sided. P < 0.05 
was considered to be statistically significant. 

^ Results 

A total of 122 oral mucosa biopsies were obtained from the 20 tumors, 20 from the clinical tumor 
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itself and 102 from the tumor margins. Figure 2 shows the study design and summarizes biopsy-
specific data obtained for location, FV status, histology, and LOH. Foreach surgical sample, there 
were three boundaries: the boundaiy ofthe clinically apparent tumor (Fig. 1 B), the FVL boundary 
(Fig. ID), and the surgical boundary (Fig. 1 E). Thirty-six margin biopsies were obtained from FVL 
tissue and these were placed adjacent to the FVL boundary. The 66 FVR margin biopsies were placed 
adjacent to the surgical boundary (Fig. I F). 

Novel FVL fields extend beyond the clinical boundary. All tumors showed a loss of fluorescence 
(FVL), regardless of tumor stage and grade of differentiation. In 19 of 20 tumors, FVL boundaries 
extended beyond the clinically apparent lesion (Table W The extent of this subclinical FVL extension 
varied considerably, ranging from 4 to 25 mm (mean, 10.3 ±5.7 mm), with 10tumors showing a >10-
mm FVL extension in one or more directions. It is important to note that FVL extension was never 
evenly distributed around any given tumor. For example, the tumor in Fig. 1 showed subclinical FVL 
extension primarily in the posterior direction; in contrast, most ofthe extension in the tumor in Fig. 3 
was in the anterior and lateral directions, with minimal extension in the medial and posterior 
directions. 
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Fig. 3. Presence of high-grade histology or molecular clones in FVL 
margins outside of clinically apparent tumor. A, mapping of surgical field 
showing three boundaries: clinically apparent tumor {blue), FVL boundary 
{green)y and boundary of surgical specimen {red). B, photomicrograph of 
FVL margin {red circle) showing high-grade dysplasia- C, 
photomicrograph and LOH images of FVL margin {yellow circle) showing 
mild dysplasia with LOH at D3SJ300, D91751, and tp53. A 
photomicrograph and LOH images of FVR margin (green circle) showing 
no dysplasia and heterozygosity (no LOH) at D3S1234, D9INFA, and 
tp53. Magnification, xlOO. 

To investigate the possibility that the advent of invasion is accompanied by a more aggressive 
lateral/horizontal subclinical FVL spread, we compared the margin mapping data in the 8 preinvasive 
high-grade lesions {CIS) with the 12 invasive SCCs. The average width for subclinical FVL extension 
beyond the clinical boundary was similar for C/5 and invasive SCCs (10.4 ± 6.7 versus 10.2 ±5.6 
mm;/ '= 0.79). 

FV identifies the majority of histologic risks. As shown in Fig. 2. among the 36 FVL margins, there 
were 7 (19%) cancers (C/5/SCC), 10 (28%) high-grade dysplasias, 15 (42%) low-grade dysplasias, 
and 4 (11%) cases with no dysplasia. In contrast, only 1 ofthe 66 FVR margins was dysplastic. In 
other words, FVL identified 32 ofthe 33 cancerous or dysplastic biopsies in the 102 margin biopsies, 
including all ofthe cancerous and high-grade dysplasias. There was a significant correlation between 
the presence of high-grade dysplasia and above with loss of F V {P < 0.0001). 

Confidentially claimed per 21 CFR 807.95 OrallD™ 510(k) Vol. 2 36 of 88 

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77459 USA 

855-696-7254 

Ofthe 10 tumors showing >10-mm FVL extension at one or several directions of the tumor margins, 
6 tumors showed histologic changes of high-grade dysplasia and above in biopsies taken from FVL 
regions > 10 mm from the clinical tumor boundaries (Table I: cases 1, 12, 14, 15, 17, and 19). 

Molecular risk assessment of low-grade lesions. Because histology is a poor indicator of outcome for 
margins with little (low-grade)or no histologic change, we used molecular analysis to further define 
risk for FVL and FVR margins. An exampleof this combined analysis and ils value in assessing FVL 
margins is shown forcase 10 fFig. 3y 

Microsatellite analysis of LOH at 3p, 9p, and 17p was done for 32 biopsies, consisting ofail 19 FVL 
margins showing low-grade dysplasia or no dysplasia, and 13 FVR margin biopsies: the single case 
with mild dysplasia and 12 randomly chosen cases with no dysplasia ("Fig. 2). As shown in Fie. 4A , 
consistently higher rates of LOH in all categories of comparisons were observed in FVL margins as 
compared with FVR margins. Such higher rates were significant at 9p(53% versus 8%, P = O.OI), for 
>1 arm lost (37% versus 0%, P = 0.03), for LOH at 3p and/or 9p only (63% versus 23%, P = 0.04), 
and for 3p and/or 9p plus 17p(37% versus 0%, P = 0.03; Table 2 ). Strikingly, ofthe fourFVL 
margins with no dysplasia, two showed LOH at 3p and/or 9p plus 17p, and one showed LOH at 3p 
(Fig. 2). Ofthe 13 FVR margins, 3 also showed LOH at 3p and/or 9p, including the single mild 
dysplasia that was FVR. 

Fig. 4. LOH status of FVL and FVR margin biopsies. Relative frequencies 
of two molecular pattems previously associated with recurrence (22): 
MRI, no LOH at 3p and 9p (open columns); MR2, LOH at 3p and/or 9p 
{solid columns; see Fig. 2). 

No. of margin biopsies 
LOH at individual arms 

at3p 
at9p 
at 17p 

Any loss 
>1 loss (as >2 loss) 

FVL(%) 

19 

5 of 19 (26) 
10 of 19(53) 
7 of 19 (37) 
12 of 19 (63) 
7 of 19(37) 

FVR(%) 

13 

2ofl3(15) 
1 of 13(8) 
lo f 13 (8) 
4ofl3(31) 
Oof 13(0) 

P 

0.67 
0.01 
0.1 
0.15 
0.03 
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LOH at 3p and/or 9p 
LOH at 3p and/or 9p plus 17p 

12 of 19 (63) 
7 of 19 (37) 

3 of 13 (23) 
Oof 13(0) 

0.04 

0.03 

Table 2. Frequencies of occurrence of other LOH pattems 

As mentioned above, six tumors showed histologic changes of high-grade dysplasia and above in 
biopsies taken from FVL regions >10 mm from the clinical tumor boundaries. Molecular assessment 
showed an additional two cases with molecular risk in biopsies taken from FVL regions >I0 mm from 
the clinical tumor boundaries (Table I. cases 3 and 6). 

^ Discussion 

Molecular technology has begun to shed new light on the definition of "field-at-risk" in patients with 
oral cancer. In this study of fluorescence field changes, we show that the development of new optical 
techniques that enable us to visualize spectral alterations associated with oral cancer could add a 
further dimension to these developing paradigms regarding the concept of cancer/risk field. 

Our data indicate strongly that the field of FV alterations (FVL) within or beyond the clinically 
apparent tumor area is associated with morphologic high-grade and molecular high-risk tissue change. 
All the 20 tumors in this study displayed FVL. All but I ofthe 36 margin biopsies from the 
subclinical FVL field had either histologic dysplasia/cancer and/or genetic alterations associated with 
molecular risk. Seventeen of the 36 cases (47%) had cancer or severe dysplasia and 15 cases (42%) 
had low-grade dysplasia. Nine ofthe 15 latter cases showed LOH at 3p and/or 9p, a molecular pattem 
associated with a 26-fold increase in relative cancer risk for tumor recurrence (29). Only 4 ofthe 36 
(11%) FVL margins were not dysplastic; however, three ofthe four biopsies showed LOH at 3p 
and/or 9p when assessed molecularly. In contrast, only 1 ofthe 66 FVR margins was dysplastic (low-
grade) and 3 ofthe 13 FVR margins analyzed for LOH showed molecular risk (includes the dysplastic 
case). 

These findings add to the growing evidence that supports the use of FV to detect cancers and high-
risk lesions (J^ 30-32), including occult or nonapparent lesions/areas (18). The closest report existing 
in the literature to our present study is thatof Svistun et al. (16) in which the authors evaluate a 
similar visual analysis system on excised oral cancer tissue and surrounding tissue ex vivo. The best 
subset ofthe illumination and detection wavelengths found in their study is identical to the ones used 
by the FV device in the present study. Although they had a small number of cases (four), their limited 
results indicated a correspondence between pathology and abnormal fluorescence. A limitation ofthe 
study, however, was the use of excised tissue and the identification of areas of altered fluorescence by 
a surgeon using pictures of this tissue under different conditions. 

One ofthe most difficult and contentious issues with respect to treatment of oral cancers involves the 
decision on the width of clinically normal tissue that should be removed in addition to the tumor. In an 
effort to remove occult high-risk field change, surgeons frequently remove an arbitrary 10 mm or 
more of normal-looking mucosal margin when excising oral cancer, if anatomically possible. 
Unfortunately, this approach still fails to completely remove the occult high-risk field changes in 
many patients, resulting in a high-rate of tumor recurrence. Our data showed that such occult change 
is a frequent event (found in 19 ofthe 20 tumors), and that the width of this subclinical extension 
varies considerably (4-25 mm), frequently extending in at least one direction by >10 mm ("Table IV if 
a 10-mm clearance of clinical tumor was used arbitrarily in this sampleset, half of the 20 tumors in 
this study would have cancer or dysplasia at the surgical margin, with six cases (30%) showing severe 
dysplasia or CIS. These six tumors would have a high chance of tumor recurrence because ofthe 
inadequate removal. 
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The present study is the first description ofan FV-characterized field as ascertained directly in a 
clinical surgical setting. As such, the data represents a new phenotype that could contribute 
significantly to our concept of cancer/risk field. More research is required to further define it 
biologically and clinically. In addition to histology, this report has integrated FV status with molecular 
changes to assess the cancer/risk field. There was a strong association of LOH with FVL; however, 
this molecular change was also present in 3 of 12 FVR margins. These data illustrate the complexity 
ofthe cancer field and support the need for a multiparameter assessment of such change. Optical 
devices and molecular techniques could complement each other. For example, surgical margins of oral 
cancer have been examined intraoperatively using quantitative methylation-specific PCR and 
methylation-positive margins have been identified (33). Optical devices could enhance this molecular 
mapping. In tum, the assessment of FVL boundaries for such molecular change or others (e.g.,p53 
mutation with mutation-specific plaque hybridization assay; ref 5) would improve our understanding 
ofthe nature of this new phenotype.lt should be noted that the need for multiparameter assessment of 
the cancer field also includes the development of new approaches to assessing the depth of cancer 
extension in vivo, as the current device assesses mainly lateral cancer spread. 

Finally, our data found no difference between CIS and invasive SCC in terms ofthe FV field 
expansion. The infonnation is important because the usual recommendation for preinvasive high-
grade lesions tend to be more conservative with smaller margins of normal-looking mucosa. The study 
results suggest that a subgroup of these preinvasive lesions may have extensive lateral fields, some 
occult, and as such, would require a more aggressive therapy. 

In summary, the current study is an important step in the developmentof a potential integration of 
optical technology into the management of patients with oral cancer. The device will need to be 
integrated with information from other sources, both histologic and molecular, and experience with 
the device will have to be associated with clinical outcome before its clinical value can be established. 
However, as a proof-of-principle, our data has, for the first time, shown that direct FV can identify 
subclinical high-risk fields with cancerous and precancerous changes in the operating room setting. 
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B4. DentLight 510(k)'s and Product Literature 

MO Mo 

5I0(k) Summary 
for 

Dentlight Oral Exam Light Kit i c inin 

JUL 1 5 tuiu 
1. APPLICANT 

DentLight Inc. 

1411 E. Campbell Rd., Suite 500 

Richardson, TX 75081 

Contact Person: Richard Liu 

Tcl: 972-889-8857 

Fax: 972-346-6550 

DaiePrepared: April 9, 2010 

2. DEVICE NAIVIE 

Proprietary Name: Dentlight Oral Exam Lighl Kit 

CommonAJsual Name: Oral Examination Light 

Classification Name: Ultraviolet Detector (872.6350) 

3. PREDICATE DEVICES 

Velscope (IC070523) by LED Medical Diagnostics 

Sapphire 0/E Oral Examination System by Den-Mat Holdings (K073483) . 

Identafl 3000 (K090I35) by Trimira, Remicalm 

4. DEVICE DESCRIPTION 

Dentlight Oral Exam Light Kit is a rechargeable-battery-powered cordless unil 
designed for illumination and examination for denial and physician's office on 
any procedures which require a small homogenous and well-defined spot and 
natural tissue reflectance and fluorescence visualization of healthy and abnormal 
tissue. 

Dentlight Oral Exam Light Kit consists ofa cordless unit with interchangeable 
light head (White and Violet), custom adaptable Fluorescence Loupe Filters and 
Filter Caps, Charging Stand, Power Adapter, and Patient Protective Eyewear 
Goggle. 

5. INTENDED USE 

Dentlight Oral Exam Light Kit is indicated for providing illumination to aid 
visualization during oral procedures and an adjunct to enhance the visualization 
for oral examination of mucosal abnormalities and oral lesions. 
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6. TECHNOLOGICAL CHARACTERISTICS AND SUBSIANDTIAL 
EQUIVALENCE 

Dentlighl Oral Exam Light Kii is substantially equivalent to K070523, K073483, 
and K090I35 in intended use and operation; each uses fluorescence and/or 
reflectance as the primary mode for enhanced visualization of tissue for 
determining oral tissue abnormalities. 

Predicate K070523 uses 120V AC powered metal halide light to produce a single 
collimated blue light and views fluorescence through a connected handpiece with 
a filtered lens. 

Predicate K073483 uses 120V AC powered Xenon plasma arc light and filters lo 
produce a single collimated blue light and views fluorescence through a 
connected handpiece with a filtered lens. 

Predicate K090135 uses A A-battery-powered low power LED light to produce a 
violet light at near site to tissue and view fluorescence through a broadband 
polarized filter glass. A selectable wavelength mechanism is built in with 
additional white and amber LED lights that compliment fluorescence image. 

Dentlight Oral Exam Light Kit offers two illumination modalities and one 
common detection/viewing mechanism. Both illumination modalities use LED 
light source in multiple wavelength spectra as illumination or excitation source 
for tissue fluorescence/reflection. The operational principles ofthe proposed and 
predicate devices are identical with the primary mode for enhanced visualization 
of tissue through fluorescence. The operator chooses the appropriate wavelengih 
light source lo illuminate regions of oral cavity for inspection. 

The major difTcrcMccs between the proposed Dentlight Oral Exam Light Kit and 
the predicate devices arc the magnified high contrast filter used in the 
detection/viewing, the illumination iniensity, size, weight and portability ofthe 
device. The increa.sed light intensity ofthe proposed Dentlight Oral Exam Light 
Kit using high power LED allows the illumination and excitation with improved 
clarily. The improved ponabiliiy with cordless hands fret operation or wand 
operation enables better, easier and faster exam procedures. The size and weight 
is a benefit to consiant patient operations and counter space. 

7. PERFORMANCE TESTING AND COMPLIANCE 

The following testing was conducted to evaluate the functionality and 
performance ofthe proposed Dentlight Oral Exam Light Kit: 

• Optical Power Testing 

• Optical wavelength 

• Beam Qualily 

• Illumination and Fluorescence Image 
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The Dentlight Oral Exam Light Kit is designed to comply with electrical safety 
and electromagnetic compatibility and will comply with electrical safety 
requirement established by lEC 60601-1-2. 

We believe the similarity ofthe Dentlight Oral Bxam Light Kit to Ihc legally 
marketed predicate devices and the perfonmance data provided support the safety 
and effectiveness oflhe Dentlight Oral Exam Lighl Kit for the indicated use. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES I'ublic Hcal;h Scr\'icc 

PdiKl ;;ii(1 Drug Adiiii;ii.<ar.iiioii 
10903 Newllamp.>;li!rc Avenue 
liocumciii Ciwu^^l ttoom -W0&fi<;6(W 
SilvciS))riits..MD20W3-W<02 

Dr. Richard Liu 
Prcsidenl 
DeiiiLighi, Incorporated 
1411 East Campbell Road, Suite 500 
Richardson, Texas 75081 

JUL 1 5 2010 

Re: KIOI 140 
Trade/Device Name: DentLight Oral Exam Light Kit 
Regulation Number; 21 Cl'R 872.6350 
Regulation Name: Ultraviolet Detector 
Regulalory Class; M 
Product Code: EAQ, NXV 
Dated: April 9,2010 
Received; April 22,2010 

Dear IDr. Liu 

Wc have reviewed your Section 510(k) premarket noiificaiion of iiueni to market the device 
referenced above and have detcnmincd the device is substantially equivalent (for the 
indications for use stated in the enclosure) to legally marketed predicate devices marketed in 
interstate commerce prior lo May 28, 1976, the enactment date of the Medical Device 
Amendments, or to devices that have been reclassified in accordance wilh ihc provisions of 
the Federal Food, Drug, and Cosmetic Act (Act) that do not require approval ofa premarkei 
approval application (PMA). You may, ihcrefore, market the device, subject to the general 
conlrols provisions ofthe Act. The general controls provisions of the Aci include 
requirements for annual registration, listing of devices, good manufacturing practice, 
labeling, and prohibitions against misbranding and adulteration. Please note: CDRH does 
not evaluate infonnalion related to contract liability warranties. Wc remind you, however, 
that device labeling must be uiithful and not misleading. 

If your device is classified (see above) into either class 11 (Special Conlrols) or class 111 
(PMA), it may be subject lo addilional controls. Existing major regulations affecting your 
device can be found in the Code of Federal Regulalions, Title 21, Parts 800 to 898. In 
addition, FDA may publish further announcements conceming your device in the Federal 
Rccistcr. 
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Page 2- Dr. Liu 

Please be advised lhat FDA's issuance of a substantial equivalence determination does not 
mean thai FDA has made a deteiniination lhat your device complies wilh olher requirements 
ofthe Acl or any I'ederal statutes and regulations administered by olhcr Federal agencies. 
You must comply wilh all lhe Act's requirements, including, but not limiied to; registration 
and listing (21 CFR Part 807); labeling (21 CFR Part 801); medical device reponing 
(reporting ofmedical dcvicc-rclaicd adverse events) (21 CFR 803); good manufacturing 
practice requiremenls as set forth in Ihe quality systems (QS) regulation (21 CFR Part 820); 
and if applicable, the electronic product radiation control provisions (Sections 531-542 of 
the Act); 21 CFR 1000-1050. 

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), 
please go to 
hitD://u'ww.fda.gov/AhouiFI')A/Center$Oirices/CDRH/CDRHOlliccs/ucm115809.htm for 
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, 
please note the regulation entitled, ".Misbranding by reference to premarkei notification" 
(21 CFR Pari 807.97). For questions regarding the reporting of adverse events under the 
MDR regulation (21 Cl-R Part 803), please go to 
http://www.fda.uov/McdicnlDeviccs/$afety/RcDOrtaPrfthIem/defaull.htm for lhe CDRH's 
Office of Surveillance and Biometrics/Division of Postmarket Surveillance. 

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

Sincerely yours. 

-M^-f. 
Anthony D. Watson, B.S., M.S., M.B.A. 
Director 
Division of Anesthesiology, General Hospital, 

Infection Control and Dental Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

Enclosure 
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Indications for Use 

510(k) Number (if Known); K101140 

Device Name: Dentlight Oral Exam Lighl K it 

indications For Use: 

Dentlight Oral Exam Light Kit is indicated to be used by a dentist 
and physician for illumination to aid visualization during oral 
procedures and as nn adjunct to enhance the visualization for oral 
examination of mucosal abnormalities and oral lesions. 

Prescription Use " AND/OR Over-The.Countsr Use 
(Part 11 ceit U l Subpart 0) (}1 CFd 601 Subpart C) 

(PLEASE 00 NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF 
NEEDED) 

Concurrence ot CORH. Office of Device Evaluation (ODE) 

(Division SIgn-Ofj 
Division of An8sthe?.>ology. General Hospital 
Infection Control, Dental Devices 

510(k) Number . .KjOill^O 
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B5. DentLight Marketing Materials 
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DentLight 
H i g h P o w e r LED n n d Hir jh C o n t r a s t F l u o r e s c e n c e F i l t e r 
Pusning the technology envelopes. DOE uses hir;h power LED iikiminflljon Hnd high contrast magnified sv^'iicfling 
filler for oral esamg Deyona normal visualization capat)iliD«a. 

M u l t i - w n v e l e n g t h a n d I n t e r c h a n g e a b l e LED 
Easily inlBrcfiangeable LED hoatJ design enasios fnullj-vyave(eng:h oral exam with volute anc violet ligfii Jor best early 
Oetefmination of normal arxi malignani tissues antj oral iesions. 

C o l l t m n t e d B e a m 
Palenl-pynding collimated arxl unilorrn boani anaWes Dest illumination and e.^citaUon o' fluorescaace to avoid visual anifacls. 

C o n s t a n t P o w e r 
V/im unicue neat sink technology and constant current LED drivor, DOE mainlains constant power ihrougnoo: tne battery 
run lime allowing 20 pauents enams in one full diyrge. 

S m a l l . P o r t a b h ; a n d R e l i a b l e 
.t; ih-a size of a normal handpirjca, (ully jxirlablG «ilh smart non-menx>ry rechargeaoie battery, pluy-slart povi'er driver, 
and sInxrK-proof diirabili'.y wilJi solkl metal construction, DOE 'AorKs any Ume ttie rtudorr; need il. 

I n t e g r a t i o n ^A/jth L o u p e s a n d R e c o r d i n g C a m e r a 
DOE comes with pa tent-pending integrated loupy filters and is compatiDlc witti mojOf loupos ano digital cameras making it 
easily integrBled wiin standard practice lor oral e/.am and rocord Keeping. Besi of all, >TJU can aasili' conven it mlo the most 
po-rterful LED cunng light - FUSION. 

(Veigbl 
Diameler 
/t'nvti'enylh" ~ 

110 grams {riandpioce 
22 mm 

' TiOOO K i'^Mf!) 
J10 nm (^/lOldt) 

Vkilel Light 

3ailer>- R'jn Time -̂ 0 min 
Rocnarging Timo 90 min 

Order infomiation ^Vhilo Liglil Vkilel Light 

7700010 DOE Kit 

Including DOE Wand wilh ^/iolei ane White Light Head, Universal 2.5x Flip-up Loupos. Fluorescence Filler Pairs, 
Gnargmg Stano. Charge Adapler. Two Exam Tips. PHtieni Eyewear Goggle, arxl 100 barriet sleeves. 

7701010 DOE Silver Kit 
Including DOE Wand with ^/iolet Light Head, Fluorescence Filter Pair^, Nano Loupe Light, Cnarying Stand. 
Charge- Adaptor, Patient Eyewear Goggle, and 100 banier sleeves. 

75O01DO FUSION to DOE Upgrade Kit • 

"/500101 DOE Starter Kit 

7/01100 semm SLR Camera Filter 
7701200 43mm Point and Shoot Digital Camera Filter 

7701300 37mm Point and Snoot Diyil;^! Camera Filter 

3Ef.'T1.IGHT, r'JSKlN and DOE ais •jn')cirur>i o( tDonljQnt, Inc T iom Bngni Miods Cwnes Bngni ProcuOs" a a saiovruirt ot Dmi ig t i ; Inc 

D « n l L i ( ) h t , Inc • 1 ^11 E. C.Tinpl ic l l R d . , S io 5 0 0 * R i c h J i r d s o n TX 7 5 0 8 1 • 8 0 0 . 7 6 3 . 6 9 0 1 • F;i» ' J 7 2 . 3 4 6 . 0 5 5 0 

T>;UL-^{i.dCTitlight,COrn • i w , v - . d e n t l i g h t . c o m 
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YOUR PATIENT'S ORAL HEALTH 
IS YOUR MAIN CONCERN. 

The Solution: DOE"0ral Exam System by DentLight! 
ORAL HEALTH IS ALL ABOUT EARLY DETECTION AND 
PREVENTION 
Fiicre^cc'ice and iis5i>i iCT'ieciancc leaincJoi:;/ have DPL Î 
piovon s;icc5i.suil in icciiuiying so;; tissue nbrornvillies. 
hastily ibsue iliio;Sbces g;een COE Oral E'^iii S>-s;&ii by 
CerriLiiJil pushes liie icdindocy envebpo r, helping 
d^Hisis 01 tivyeiitis iO ess ily idensny aijncniigl tissue U'.TI 
nighi ctevdon into orrilcnic-Zf dt an aJiordJilc ^*ce Anruai 
Deiiligh; Oral B.amprwoes a ccnipreheitif/e aai 
icieerina t; o'lvH your p.̂ iem-j a pia:e d mind, ll is pleasan; 
aic tast, ane could help sa/e your palienfs tiie 

The DOE S/sicmuscs hch powEf LED ilt/Timaiicii fine 
hijti conliasl switchii'j filei for oiS e-anis hiiyonci 
nciTnal visunkznion capaDditics. \ 

FEATU RES 

•Small, Cordless, and Relidib 

• High-power Collimated LEO Beam 

•High Contrast Fluorexence Filter 

• Multi-wawlength and Interchangeable LED 

"•Alwaysmady without sleeping mode " " - - • • 

• Modu lar with Mu liple Functions , 

- Transitu minit Ion ford ent al caries and aacks - ^ 

-Options to upgrade to FUSION • the most I 

powerful LED curing light 

- Composite viewing and cleaning 

• Priced under$2,000 

Omllea'oii Under 

Manufacturer oT the FUSION™ Curing Light 

2010 
REALITY 

OeritaluMJIir 

T O P 100' A)V1SQR BE5IPR01XO 

aoaaaaaa ^fesoarf^ ^KJyJO. 

Horn S i l ^ t MtidiComa Srlgktfn^uttt-

SOO .763.6901 
WW J1 •ndigh t com 
sa ies@ de ntligii I CO m 
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©®rafty®ite 
Oral health Is atl about earty detection and prevention. Fluorescence and 

tissue reflectance technology have been proven successful In Identifying 

soft tissue abnormalities. Healthy tissue fluoresces green. DOE Oral Exam 

System by Dentl ight pushes the technology envelope In helping dentists or 

hygienists to easily identify abnormal tissue that might develop into om i 

cancer at an affordable price. Annual Dentlight Oral Exam provides a 

comprehensive oral screening to give your patients a piece o f mind. It is 

pleasant and fast, and could help save your pat lenfs life. 

The DOE System uses high power LED il lumination and high ^ n t r a s t 

switching f i t ter fo r oral exams beyond nomial visualization capabilities. 

Violet Ught 

White L ^ t 

High-power LED and High Contrast Fluorescence Flher 
Pushing the technologv envelopes, Dentlight Oral Exam Ught uses high power LED Illumination and high 
contrast switching filter for oral exams beyond normal visualization capabilities. 

MuM-wavclength and Interchangeable LED 
Easlty Irtterchangeable LED head design enables multi-wavelength oral exam wrth white and violet light for 
best earty determination of normal and malignant tissues and oral lesions. 

Collimated Beam 
Patent-pending collimated and uniform beam enables best illumination and excitation of fluorescence to 
avoid visual artifacts. 

Constant Power 
Wttti unique heat sink technology and constant current LED dnver, Dentlight Oral Exam Light maintains 
constant power throughout the battery run time allowing 20 patient exams in one full charge. 

Small, Portable and Reliable 
At the size of a normal handpiece, fully portable and with smart non-memory rechargeable t}3ttery, cooling 
design, and plug-start power driver, Dentlight Oral Exam Ught works any time the doctors need It. 

imegration and Multiple Functions . 
Dendight Oral Exam Ught comes with patent-pending integrated loupe filters and Is compatible with digital 
cameras making it easily integrated with standard practice for oral exam and record keeping. Best of all, you 
can easily convert It Into the most powerful LED curing light • FUSION. 

DentUght, tne • 1411 East Campbell Rd, Ste 500 • Richardson, TX 75081 > 800.763.6901 • Fax 972.346.6550 
sales@identlight.CDm • www,deRtlisht,com 
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C. Abstracts supporting Indications for Use and Marketing Claims and Bibliography 

Selected Publications and Abstracts were selected from PubMed Search for: 

Disease State: 
Oral Cancer + Screening yielded 34100 articles 
Oral Cancer + Detection yielded 2177 articles 

Technologv and Disease State: 
Fluorescence + Oral Cancer yielded 607 articles 

Understanding the Biological Basis of Autofluorescence Imaging for Oral 
Cancer Detection: High-Resolution Fluorescence Microscopy in Viable 
Tissue 
Ina Pavlova', Michelle Williams^ Adel EI-Naggar^ Rebecca Richards-Kortum'' and Ann 
Gillenwater'' 

Authors' Affiliations: ' Department of Biomedical Engineering, The University of Texas at Austin, 
Austin, Texas; ^ Pathology and ^ Head and Neck Surgery, The University of Texas M. D. Anderson 
Cancer Center; and '' Department of Bioengineering, Rice University, Houston, Texas 

Requests for reprints: Ann Gillenwater, Department of Head and Neck Surgery, The University of 
Texas M. D. Anderson Cancer Center, Unit 441, Houston, TX 77030. Phone: 713-792-8841; Fax: 
713-794-4662; E-mail: agillenw(5),mdanderson.org. 

Purpose: Autofluorescence imaging is increasingly used to noninvasively identify neoplastic oral 
cavity lesions. Improving the diagnostic accuracy of these techniques requires a better understanding 
ofthe biological basis for optical changes associated with neoplastic transformation in oral tissue. 

Experimental Design: A total of 49 oral biopsies were considered in this study. The autofluorescence 
pattems of viable normal, benign, and neoplastic oral tissue were imaged using high-resolution 
confocal fluorescence microscopy. 

Results: The autofluorescence properties of oral tissue vary significantly based on anatomic site and 
pathologic diagnosis. In normal oral tissue, most ofthe epithelial autofluorescence originates from the 
cytoplasm of cells in the basal and intermediate regions, whereas structural fibers are responsible for 
most of the stromal fluorescence. A strongly fluorescent superficial layer was observed in tissues from 
the palate and the gingiva, which contrasts with the weakly fluorescent superficial layerfound in other 
oral sites. Upon UV excitation, benign infiammation shows decreased epithelial fiuorescence, 
whereas dysplasia displays increased epithelial fiuorescence compared with normal oral tissue. 
Stromal fiuorescence in both benign infiammation and dysplasia drops significantly at UV and 488 
nm excitation. 

Conclusion: Imaging oral lesions with optical devices/probes that sample mosfiy stromal 
fluorescence may result in a similar loss of fiuorescence intensity and may fail to distinguish benign 
fi"om precancerous lesions. Improved diagnostic accuracy may be achieved by designing optical 
probes/devices that distinguish epithelial fiuorescence from stromal fiuorescence and by using 
excitation wavelengths in the UV range. 

Clinical Cancer Research 14,2396-2404, April 15, 2008. doi: 10.1158/1078-0432.CCR-07-1609 
© 2008 American Association for Cancer Research 
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Spectroscopic diagnosis and imaging of invisible pre-cancer. 
Badizadegan K. Backman V. Boone CW. Crum CP. Dasari RR. Georgakoudi I. Keefe K. 
Munger K. Shapshay SM. Sheetse EE. Feld MS. 

Massachusetts Institute of Technology Laser Biomedical Research Center, USA. 

The theme of this paper is the use of optical spectroscopy to diagnose invisible pre-cancer in patients 
undergoing endoscopy and similar medical procedures. We describe three techniques that provide 
diagnostic information and two instruments to implement them, the FastEEM for studying small 
regions of tissue and the LSS (light scattering spectroscopy) imaging system for wide-area 
surveillance. The FastEEM is an optical fiber clinical device that collects spectra of refiected light 
and fiuorescence at multiple excitation wavelengths from the tissue, all in a fraction of a second. 
Quantitative information is obtained in real time, without removing the tissue and without the need 
for staining and fixation. Three types of spectral information are extracted intrinsic fluorescence, 
diffuse reflectance and elastic light scattering. Each ofthe three analyses is based on a biophysical 
model, and each provides complementary quantitative physical and chemical information about 
cellular/tissue structures. This information is used to make a combined spectral diagnosis, a method 
we call tri-modal spectroscopy (TMS). Promising clinical studies are being carried out on patients 
undergoing routine pre-cancer surveillance in the oral cavity, the uterine cervix and the 
gastrointestinal tract. The LSS imaging system provides wide-area spectroscopic images ofthe 
epithelium, typically 2 cm in each dimension, depicting the size distribution and chromatin content of 
the cell nuclei, which are key parameters in diagnosing pre-cancer. This instrument is in preclinical 
stages of development, although a laboratory prototype has been used to create diagnostic images in 
resected colon polyp samples. The combination ofthe TMS/FastEEM and LSS imaging instrument 
will constitute a powerful new diagnostic tool, with LSS imaging to provide wide area surveillance 
and the TMS probe to provide detailed information on suspect tissue sites. 

PMID: 14992412 [PubMed - indexed for MEDLINE] 

Optimal visual perception and detection of oral cavity neoplasia 
Utzinger, U. Bueeler, M. Sanghoon Oh Heintzelman, D.L. Svistun, E.S. Abd-El-Barr, M. 
Gillenwater, A. Richards-Kortum, R. 
Dept. of Biomed. Eng. & Obstetrics & Gynecology, Univ. of Arizona, Tucson, AZ, USA; 

This paper appears in: Biomedical Engineering. IEEE Transactions on 
Publication Date: Mar 2003 Volume: 50, Issue: 3 On page(s): 396- 399 
ISSN: 0018-9294 INSPEC Accession Number: 7550856 
Digital Object Identifier: 10.1109/TBME.2003.808832 
Posted online: 2003-03-20 11:22:39.0 

Abstract 
The most common way to detect disease is by visual inspection ofthe suspect tissue. However, the 
human eye is not optimized for this task because the perceived spectrum of light is divided into three 
channels, all of which have overlapping spectral sensitivity curves. Here, we present new methods to 
optimize visually perceived contrast based on spectral differences between normal and abnormal 
tissue. We apply these methods to the perception of fiuorescence emission from the oral cavity. 
Abnormalities in the oral cavity are optimally perceived when the excitation is between 420-440 nm. 
To optimally visualize fiuorescence at 340-nm excitation, the emission should be observed through a 
blue bandpass filter transmitting light at 430 nm. 
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Vision enhancement system for detection of oral cavity neoplasia based on 
autofluorescence 
Ekaterina Svistun, MS', Reza Alizadeh-Naderi, BS^ Adel El-Naggar, MD, PhD^ Rhonda Jacob, 
DDS , Ann Gillenwater, MD^, Rebecca Richards-Kortum, PhD' ' 

'Department of Biomedical Engineering, The University of Texas at Austin, Austin, Texas 78712 
Department of Head and Neck Surgery, The University of Texas M. D. Anderson Cancer Center, 

Houston, Texas 

email: Rebecca Richards-Kortum (kortum(fl),mail.utexas.edu) 

Correspondence to Rebecca Richards-Kortum, 

ABSTRACT 

Background. 

Early detection of squamous cell carcinoma (SCC) in the oral cavity can improve survival. It is often 
difficult to distinguish neoplastic and benign lesions with standard white light illumination. We 
evaluated whether a technique that capitalizes on an alternative source of contrast, tissue 
autofiuorescence, improves visual examination. 

Methods. 

Autofluorescence of freshly resected oral tissue was observed visually and photographed at specific 
excitation/emission wavelength combinations optimized for response ofthe human visual system and 
tissue fluorescence properties. Perceived tumor margins were indicated for each wavelength 
combination. Punch biopsies were obtained from several sites from each specimen. Sensitivity and 
specificity were evaluated by correlating histopathologic diagnosis with visual impression. 

Results. 

Best results were achieved with illumination at 400 nm and observation at 530 nm. Here, sensitivity 
and specificity were 91% and 86% in discrimination of normal tissue from neoplasia. This compares 
favorably with white light examination, in which sensitivity and specificity were 75% and 43%. 

Conclusions. 

Oral cavity autofiuorescence can be easily viewed by the human eye in real time. Visual examination 
of autofiuorescence enhances perceived contrast between normal and neoplastic oral mucosa in fresh 
tissue resections. © 2004 Wiley Periodicals, Inc. Head Neck 26: 205-215, 2004 

Autofluorescence characteristics of oral mucosa 
I 2 Duncan R. Ingrams, FRCS , Jagdish K. Dhingra, FRCS , Krishnendu Roy, BTech ' ^ Donald F. 

Perrault Jr, BS', Ian D. Bottrill, FRCS', Sadru Kabani, D M D \ Elie E. Rebeiz, M D ' , Michail M. 
Pankratov, MS', Stanley M. Shapshay, M D ' *, Ramasamy Manoharan, PhD"*, Irving Itzkan, PhD'', 
Michael S. Feld, PhD 

Otolaryngology Research Center for Advanced Endoscopic Applications, New England Medical 
Center, Tufts University School of Medicine, 750 Washington Street, NEMC 187, Boston, MA 02111 
Department of Biomedical Engineering, Boston University, Boston, Massachusetts 

^Department of Oral Pathology, Tufts University School of Dental Medicine, Boston, Massachusetts 
''George R. Harrison Spectroscopy Laboratory, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 
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ABSTRACT 

Background 

The fiuorescence characteristics of tissues depend upon their biochemical composition and 
histomorphological architecture, both of which undergo a change during malignant transformation. 
These changes are detectable as an alteration in the fluorescence spectral profile ofthe tissues. 

Methods 

Biopsy specimens from clinically suspicious lesions and normal-appearing oral mucosa were obtained 
from patients. Fluorescence spectroscopic measurements were obtained to study the differences 
between normal and dysplastic tissues and to determine the most appropriate excitation wavelength(s) 
for exploiting these differences. 

Results 

Fluorescence spectra from a total of 12 histologically normal (healthy mucosa or benign lesions) and 
ten abnormal (dysplastic or malignant) tissue samples were compared. Significant spectral differences 
were seen between the two groups. These differences were most marked at the excitation wavelength 
of 410 nm. Using this wavelength, fluorescence correctly diagnosed 20 of 22 samples studied. 

Conclusions 

This technique accurately differentiates normal from abnormal tissues in vitro and has the potential 
applications for in vivo use as a noninvasive diagnostic tool. © 1997 John Wiley & Sons, Inc. Head 
Neck 19: 27-32, 1997. 

Autofluorescence imaging and spectroscopy of normal and malignant 
mucosa in patients with head and neck cancer 
CS. Betz', M. Mehlmann, Dipl. Ing. \ K. Rick, PhD^ H. Stepp, PhD^ G. Grevers, MD', R. 
Baumgartner, PhD^ A. Leunig, M D ' 

'Department of Oto-Rhino-Laryngology/Head & Neck Surgery, Ludwig Maximilian University, 
81377 Munich, Germany 
^Laser-Research Laboratory at the Department of Urology, Ludwig Maximilian University, 81377 
Munich, Germany 

email: A. Leunig (Andreas.Leunig(g),hno.med.uni-muenchen.de) 

'Correspondence to A. Leunig, Department of Otorhinolaryngology/Head & Neck Surgery, 
University of Munich, Klinikum GroBhadern, Marchioninistr. 15,81377 Munchen, Germany 

Abstract 

Background and Objective 

An early detection of oral cancer might improve the patient's prognosis. We present preliminary 
results of autofluorescence photodetection of cancerous oral mucosa. 

Materials and Methods 

49 patients were investigated altogether. In 30 patients, malignant and healthy oral mucosa were 
e.xcited with violet light {% = 375 to 440 nm). Images were recorded by a sensitive CCD camera. 
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Spectrophotometric analysis in the green spectral range was performed on tumorous and innocuous 
mucosa in 36 patients. 

Results 

In 13 patients (43.3%), tumors were subjectively better distinguishable from their surroundings 
through a reduction of green autofluorescence than by ordinary inspection. Tumor detection abilities 
varied for different locations and tumor morphologies. Spectral analysis showed contrasts in 
autofluorescence intensities between tumor and normal tissues in 34 patients (94.4%). 
Autofluorescence spectra of normal mucosa varied both inter- and intraindividually. 

Conclusions 

Using violet excitation light, camera-based autofluorescence photodetection in the green spectral 
range presented a highly promising tool for the diagnosis of oral malignomas in almost half of the 
cases examined. The possible ways on how the obtained results could serve to find a more advanced 
method for a precise tumor detection in the oral cavity are being discussed. Lasers Surg. Med. 
25:323-334, 1999. © 1999 Wiley-Liss, Inc. 

Fluorescence photography as a diagnostic method for oral cancer 
Kojiro Onizawa 'a' , Hideo Saginoyab, Yasunobu Furuyacand Hiroshi Voshidaa 
" Department of Oral and Maxillofacial Surgery, Institute of Clinical Medicine, University of 
Tsukuba, 1-1-1 Tennodai, Tsukuba-shi, Ibaraki-ken 305, Japan 

Division of Photographic Studio, University of Tsukuba Hospital, Tsukuba-shi, Ibaraki-ken 305, 
Japan 
" Division of Oral and Maxillofacial Surgery, University of Tsukuba Hospital, Tsukuba-shi, Ibaraki-
ken 305,Japan 
Received 31 May 1996; Revised 11 July 1996; accepted 12 July 1996. Available online 12 
December 1997. Cancer Lell 1996; 108(1): 61-66 

Abstract 

This study was carried out to evaluate the diagnostic utility of autofluorescence photography for oral 
mucosal lesions. The materials consisted of 15 chemically-induced lesions containing carcinomas in 
15 hamsters, and 32 oral lesions in 30 patients. In the animal models, orange fluorescence was 
detected in all squamous cell carcinomas invading the muscle layer, and the intensity ofthe 
fluorescence increased with the progress ofthe lesions. In the clinical application, orange 
fiuorescence was detected in 14 of 16 malignant tumors and in one of 16 benign lesions. These results 
suggest that fiuorescence photography may be useful for the diagnosis of oral cancer, particularly for 
squamous cell carcinoma 

Clinical Study for classification of benign, dysplastic, and malignant oral 
lesions using autofluorescence spectroscopy. 
de Veld DC. Skurichina M. Wities MJ. Duin RP. Sterenborg HJ. Roodenburg JL. 

University Hospital Groningen, Department of Oral and Maxillofacial Surgery, Division of 
Oncology, Groningen 9700 RB, The Netherlands. 

Autofiuorescence spectroscopy shows promising results for detection and staging of oral (pre-) 
malignancies. To improve staging reliability, we develop and compare algorithms for lesion 
classification. Furthermore, we examine the potential for detecting invisible tissue alterations. 
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Autofiuorescence spectra are recorded at six excitation wavelengths from 172 benign, dysplastic, and 
cancerous lesions and from 97 healthy volunteers. We apply principal components analysis (PCA), 
artificial neural networks, and red/green intensity ratio's to separate benign from (pre-) malignant 
lesions, using four normalization techniques. To assess the potential for detecting invisible tissue 
alterations, we compare PC scores of healthy mucosa and surroundings/contralateral positions of 
lesions. The spectra show large variations in shape and intensity within each lesion group. Intensities 
and PC score distributions demonstrate large overlap between benign and (pre-) malignant lesions. 
The receiver-operator characteristic areas under the curve (ROC-AUCs) for distinguishing cancerous 
from healthy tissue are excellent (0.90 to 0.97). However, the ROC-AUCs are too low for 
classification of benign versus (pre-) malignant mucosa for all methods (0.50 to 0.70). Some 
statistically significant differences between surrounding/contralateral tissues of benign and healthy 
tissue and of (pre-) malignant lesions are observed. We can successfully separate healthy mucosa 
from cancers (ROC-AUC>0.9). However, autofiuorescence spectroscopy is not able to distinguish 
benign from visible (pre-) malignant lesions using our methods (ROC-AUC<0.65). The observed 
significant differences between healthy tissue and surroundings/contralateral positions of lesions 
might be useful for invisible tissue alterafion detection, (c) 2004 Society of Photo-Optical 
Instrumentation Engineers. 

PMID: 15447015 [PubMed - indexed for MEDLINE] 

Spectroscopic detection and evaluation of morphologic and biochemical 
changes in early human oral carcinoma. 
Miiller MG. Valdez TA. Georgakoudi I. Backman V. Fuentes C. Kabani S. Laver N. Wang Z. 
Boone CW. Dasari RR Shapshay SM. Feld MS. 

G. R. Harrison Spectroscopy Laboratory, Massachusetts Institute of Technology, Cambridge, 
Massachusens 02139, USA. 

BACKGROUND: Understanding the development and progression of head and neck squamous cell 
carcinoma is key in the quest for the early diagnosis and prevention of this type of malignancy. The 
current study correlated early biochemical and histologic changes in oral tissue with spectral features 
in fiuorescence, refiectance, and light scattering spectra acquired in vivo to diagnose early stages of 
oral malignancies. 

METHODS: A total of 91 tissue sites from 15 patients with varying degrees of malignancy (normal, 
dysplastic, and cancerous sites) and 8 healthy volunteers were analyzed with 3 spectroscopic 
techniques. Direct biochemical information regarding oral tissue native fiuorophores was obtained 
with intrinsic fiuorescence spectroscopy by fitting a linear combination of collagen and the reduced 
form of nicotinamide adenine dinucleotide (NADH) fiuorescence spectra to the intrinsic tissue 
fiuorescence spectra excited with 337 nanometer (nm) and 358-nm laser light. Diffuse refiectance 
spectroscopy was used to provide information regarding tissue absorption and structure, such as 
hemoglobin concentration and stroma density, by measuring the wavelength-dependent absorption 
and scattering coefficients. By subtracting the diffusely reflected component from the measured 
refiectance, light scattering spectroscopy (LSS) information resulting from single backscattering from 
epithelial cell nuclei was obtained. LSS provides information concerning the size distribution of cell 
nuclei. 

RESULTS: These optically extracted tissue parameters provide biochemical or structural information 
in vivo without the need for tissue excision, and can be used to diagnose tissue abnormalifies. By 
combining the information provided by the three techniques, a method known as trimodal 
spectroscopy, a sensitivity and specificity of 96% and 96%, respectively, in distinguishing 
cancerous/dysplastic (mild, moderate, and severe) from normal tissue was achieved. In addition, the 
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authors were able to distinguish dysplastic from cancerous tissue with a sensitivity of 64% and a 
specificity of 90%. 

CONCLUSIONS: The results ofthe current study demonstrated that Trimodal spectroscopy is a 
highly sensitive and specific technique with which to diagnose tissue abnormalities. Copyright 2003 
American Cancer Society.DOI 10.1002/cncr.l 1255 

PMID: 12655525 [PubMed - indexed for MEDLINE] 

Fluorescence Visualization Detection of Field Alterations in Tumor Margins 
of Oral Cancer Patients 
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Abstract 

Purpose: Genetically altered cells could become widespread across the epithelium of patients with 
oral cancer, often in clinically and histologically normal tissue, and contribute to recurrent disease. 
Molecular approaches have begun to yield information on cancer/risk fields; tissue optics could 
further extend our understanding of alteration to phenotype as a result of molecular change. 

Experimental Design: We used a simple hand-held device in the operating room to directly visualize 
subclinical field changes around oral cancers, documenting alteration to fiuorescence. A total of 122 
oral mucosa biopsies were obtained from 20 surgical specimens with each biopsy being assessed for 
location, fluorescence visualization (FV) status, histology, and loss of heterozygosity (LOH; 10 
markers on three regions: 3pl4, 9p21, and 17pl3). 

Results: All tumors showed FV loss (FVL). For 19 ofthe 20 tumors,the loss extended in at least one 
direction beyond the clinically visible tumor, with the extension varying from 4 to 25 mm. Thirty-two 
of 36 FVL biopsies showed histologic change (including 7 squamous cell carcinoma/carcinomas in 
situ, 10 severe dysplasias, and 15 mild/moderate dysplasias) compared with 1 ofthe 66 FV retained 
(FVR) biopsies. Molecular analysis on margins with low-grade or no dysplasia showed a significant 
association of LOH in FVL biopsies, with LOH at 3p and/or 9p (previously associated with local 
tumor recurrence) present in 12 of 19 FVL biopsies compared with 3 of 13 FVR biopsies (P = 0.04). 

Conclusions: These data have, for the first time, shown that direct FV can identify subclinical high-
risk fields with cancerous and precancerous changes in the operating room setting. 

Clinical Cancer Research Vol. 12, 6716-6722, November 15, 2006 
© 2006 American Association for Cancer Research 
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Complete Articles: 

Noninvasive Diagnosis of Oral Neoplasia Based on Fluorescence 
Spectroscopy and Native Tissue Autofluorescence 
Ann Gillenwater, MD; Rhonda Jacob, DDS. MS; Ravi Ganeshappa. MD; Bonnie Kemp. MD; Adel 
K. El-Naggar. MD. PhD; J. Lvnn Palmer. PhD: Gary Clavman. MD. DDS: Michele Follen Mitchell. 
MD; Rebecca Richards-Kortum. PhD 

Arch Otolaryngol Head Neck Surg. 1998;124:1251-1258. 

ABSTRACT 

Objective To evaluate the clinical potential of fiuorescence spectroscopy (a noninvasive technique 
for assessing the chemical and morphologic composition of tissue) for in vivo detection of oral cavity 
neoplasia. 

Design A fiuorescence spectroscopy system recorded spectra from oral cavity sites in 8 healthy 
volunteers and in 15 patients with premalignant or malignant oral cavity lesions at 337-, 365-, and 
410-nm excitation wavelengths in the emission range of 350 to 700 nm. Fluorescence peak intensities 
and spectral line shapes were compared and diagnostic algorithms were developed to distinguish 
normal sites from abnormal sites. 

Setting The head and neck cancer clinic at a tertiary referral center in Houston, Tex. 

Results Differences were found in spectra from nonnal, dysplastic, and malignant oral mucosa. The 
fluorescence intensity of normal mucosa was greater than that of abnormal areas. In addition, the ratio 
of red region (635-nm) to blue region (455-490-nm) intensities was greater in abnormal areas. 
Diagnostic discrimination was achieved when test site spectra were compared with spectra from a 
normal site in the same patient. One diagnostic algorithm based on spectra at 337 nm gave a 
sensitivity of 88% and a specificity of 100%. 

Conclusions Consistent differences exist between the fiuorescence spectra of abnormal and normal 
oral mucosa. Therefore, fiuorescence spectroscopy has the potential to improve the noninvasive 
diagnosis of oral cavity neoplasia. Further studies will better define the role of this technique in the 
detection of premalignant and early oral cancer lesions. 

INTRODUCTION 

PATIENTS WITH cancer ofthe oral cavity usually present when their disease is already advanced. 
Treatment for these patients vs those with early-stage disease is more disfiguring and debilitating, 
more expensive, and less successful. Early detection of neoplastic changes in the oral cavity has great 
potential for improving the quality of life and survival rates for patients. The goal of this study was to 
evaluate the clinical applicability of fluorescence spectroscopy (a noninvasive technique for assessing 
the chemical and morphologic composition of tissue) for the in vivo detection of oral cavity neoplasia. 

Because ofthe accessibility ofthe oral cavity to examination and the fairly well-defined risk factors 
for malignancy, this area should be an ideal location to target for earty cancer detection and 
prevention. The detection of oral cancer, however, relies heavily on clinical experience in recognizing 
suspicious lesions during physical examination. Detecting premalignant and early malignant lesions, 
and distinguishing them from more common benign inflammatory conditions, can be extremely 
difficult, even for experienced practitioners. 

Several studies r 3 have assessed the ability of vital staining with agents such as toluidine blue and 
Lugol iodine solution to improve diagnostic accuracy of clinical examinations. Although the 
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sensitivity of application of these dyes was 90% or greater in many of these trials, specificity was 
lower. Most of these studies were conducted by clinicians who were experts in the diagnosis of 
malignant lesions in the oral cavity, and their results may not refiect the diagnostic predictability of 
these agents when used by less experienced personnel. 

Current clinical practice requires an invasive biopsy with histological examination of abnormally 
appearing tissue to determine malignant potential. Practitioners and patients, however, are often 
reluctant to proceed with invasive biopsies of small, asymptomatic oral lesions. The development ofa 
noninvasive and accurate method for real-time screening and diagnosis of oral lesions would have 
great potential for improving early detection of neoplastic changes, thereby improving the quality of 
life and survival rates for persons developing squamous cell carcinoma of the oral cavity. 

Fluorescence spectroscopy is a new diagnostic modality with the potential to bridge this gap between 
clinical examination and invasive biopsy. Tissue architecture and biochemical composition can be 
evaluated in near real time using optical spectroscopy. By scanning the tissue with a small, fiexible, 
fiberoptic probe, subtle alterations induced by dysplasia or inflammation can be detected 
noninvasively.4 This is accomplished by analyzing the spectrum ofthe fluorescence emitted by the 
tissue. The development of software algorithms should allow automated data analysis of various types 
of spectra to provide instantaneous tissue diagnosis. 

Studies of fluorescence spectroscopy for the diagnosis of neoplastic changes have been conducted in a 
variety of sites, includingthe gastrointestinal tract,4 cervix,5"6 lung,7 and breast tissue.8 Relatively 
fewer studies have been conducted on the oral mucosa.9"11 Previously, we evaluated fluorescence 
spectra in vitro from specimens of head and neck squamous cell carcinoma over a broad spectrum of 
wavelengths. We found that the excitation wavelengths of 337, 365, and 410 nm produced the greatest 
separation between normal and abnormal spectra (data not shown). Results ofa similar in vitro 
investigation by Dhingra et allO showed the greatest differences between normal and abnormal tissue 
samples at the410-nm excitation wavelength. In the present study, we characterized fluorescence 
emission spectra obtained at 3 excitation wavelengths (337, 365, and 410 nm) from clinically normal, 
dysplastic, and cancerous oral mucosa and assessed the ability to discriminate between normal and 
abnormal sites by spectral alteration. 

PARTICIPANTS AND METHODS 

STUDY PARTICIPANTS 

Eight healthy volunteers and 15 patients with a known or suspected premalignant or malignant oral 
cavity lesion were recruited at the Department of Head and Neck Surgery at The University of Texas 
M. D. Anderson Cancer Center, Houston. The study was reviewed and approved by the Internal 
Review Board of The University of Texas at Austin and by the Surveillance Committee at M. D. 
Anderson Cancer Center. Informed consent was obtained from each person in the study. 

INSTRUMENTS 

The spectroscopic system, as previously described,5"6 incorporates a fiberoptic probe, 2 nitrogen-
pumped dye lasers, and an optical multichannel analyzer. The probe consists ofa central fiber 
surrounded by 6 fibers. Three fibers deliver excitation lightat wavelengths of 337, 365, and 410 nm. 
Results of our in vitro analysis of head and neck squamous cell carcinoma specimens suggested that 
these wavelengths would produce the greatest discriminafion between normal and abnormal tissue. 
The other4 fibers collect the fluorescence emitted from the tissue. The probe illuminates a 1 -mm-
diameter spot on the tissue surface, and a quartz shield at the tip ofthe probe maintains a fixed 
distance between the fibers and the tissue. The laser has a5-nanosecond pulse duration and a 
repetition rate of 30 Hz. The average transmitted pulse energies at 337, 365, and 410 nm were 15.2, 
3.3, and 17.4 pJ, respectively. 
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The light fi"om the 4 emission-collection fibers is sent to apolychromator, which disperses the light 
onto an array of diodes. The diodes collect and digitize the fluorescence to produce an emission 
spectrum. 

CALIBRATION 

A background spectrum, to be subtracted from the acquired patient data at the corresponding 
excitation wavelengths, was obtained at all 3 excitation wavelengths consecutively with the probe 
immersed in a nonfluorescent bottle filled with distilled water. Then, 1 fiuorescence spectrum was 
measured at each excitation wavelength with the probe placed on the surface of a quartz cuvette 
containing a solution of rhodamine 610 dissolved in ethylene glycol (2 mg/L). 

The detection system produces a nonuniform spectral response because the collection efficiency of 
the system is wavelength dependent. To correct for this, the spectrum ofa known standard was 
recorded, and correction factors were derived from this spectrum. These factors were obtained by 
recording the spectrum of a National Institute of Standards and Technology traceable calibrated 
tungsten ribbon filament lamp. Corrected spectra from each site at each excitation wavelength were 
averaged and divided by the peak fiuorescence intensity ofthe rhodamine 610 calibration standard at 
the corresponding excitation wavelength. Thus, the data illustrated in this article are not the absolute 
fluorescence intensities ofthe tissues but rather the intensities relative to the rhodamine 610 standard. 

DATA ACQUISITION 

The probe was disinfected with Metricide (Metrex Research Corp, Parker, Colo) before use in 
accordance with standard protocol. The probe was then guided into the oral cavity, and its tip was 
positioned flush with the mucosa. The probe projected the laser light onto the tissue surface at the 
337-, 365-, and 410-nm excitation wavelengths sequentially. The tissue fluorescence was delivered 
through the collection fibers to the detecfion system where emission spectra were collected. 

Five spectra for 5 consecutive pulses were measured at each excitation wavelength. Fluorescence 
spectra were obtained from each site at a resolution of 10 nm (full width at maximum) and a signal-to-
noise rafio of approximately 30:1 at the fluorescence maximum at each excitation wavelength. 

Fluorescence spectra were obtained from 8 healthy volunteers at 9 sites within the oral cavity ("Table 
i) . In 6 of 8 volunteers, spectra were obtained bilaterally. No biopsy samples were obtained from 
volunteers. 
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Table 1 . Compai^son o l Peak Intensities 
Among Different Oral Cavity Sites'* 

Wsvelengtit. nm 

Site 410 

HP 0.71 
SP 0.60 
VT 0.55 
RMT 0.51 
FOM 0.47 
m 0,47 
OT 0.26 
LT 0.24 
G 0.23 

355 

0,77 
1.05 
0,5« 
0.&6 
0.76 
0.76 
0,36 
0.70 
0.51 

337 

1.70 
2.01 
1.71 
1.79 
1.65 
1,47 
1.07 
1.17 
1.60 

• The meait peak intensity for each site at each irawstengtfj Is stiown. 
Wavelength 410: tite 3 sites \rlth highest mean ptmlt Intensltias (HP. SP. ansS 
VT) vnie signitiantiy g n s t u than the 3 fomst (OT, Ll and 6) at tlia .05 
ttivtofsignificsttca (or less). Also, tlK HMTmean iras sist^ificantlygrifalei 
titan lhat oi G. Wavelength 265: onfy the tdghsst mean (SP) was signiTicanay 
greater than the lowet mean (DT). Wavelength 337: the mean peak intensity 
foiSP wss significantly gieatss than LTand DT. and the mean tot fiiwrras 
signilicantly gieater than DT. (Jo other signiUcant differences behman mean 
peak Utttttskles by sites m r a found. HP indicates hard patale: SP, soil pahia: 
VT, venttal tongue; flMT. ratiomokr t/igona: FOfjt tioot ot mouth: BU. 
buccal mucosa; DT, dofs^ tongue: LT. latsial tongue; and G, ginghTi. 

Table 1. Comparison of Peak Intensities Among Different Oral Cavity Sites* 

In the 15 patients, a clinical diagnosis of each lesion as normal, abnormal (not dysplastic or 
dysplastic), or cancerous was recorded by an experienced head and neck surgeon (A.G.) or a dental 
oncologist (R.J.). Spectra were measured from clinically normal and abnormal oral sites in the clinic 
or in the operating room before surgical resection of oral lesions ("Table 2"). Spectra were obtained 
from sites within a lesion and from a contralateral, clinically normal site. After spectroscopy, a 2- to 
4-mm biopsy specimen of the tissue was taken from where the probe measured the spectra. These 
specimens were evaluated by an experienced pathologist (B.K.) using light microscopy and were 
classified as normal, mucosal reactive atypia, dysplasia, or cancerous using a standard diagnostic 
criterion. Biopsy samples with multiple diagnoses were classified according to the most severe 
pathologic diagnosis. The pathologists and clinicians were unaware ofthe results of the spectroscopic 
analyses. 
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Table 2. Patienl Inlormation Summarv* 

Palient 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Patliolajlc 

Sits Diagnosis 

Lateral tongus 
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Ventral tongue 
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Oys 

_ Nml 

" CA 

_ Oys 

- CA 

CA 
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MRA 
MRA 
MRA 
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Oys 

_ Nml 

- CA 

_ Oys 

" Dys 

_ Nml 

Inllammatlon 

Ktod 

None 

Mild 

None 
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None 

NA 

None 

Mod 
Mod 
MIn 

t.(od 

IMid 

None 

None 

WA 

None 

Sev 
Mod 
None 

Mild 

Mild 

None 

Yes 
Mild 

Mod 
Mild 
Sev 
Mod 

Mod 

l,tod 

Mild 

Mild 

t.(ild 

f m 
Mild 

Mild 

Mod 
None 

Yes 

S«v 

None 

r.tod 

None 

Mod 

Non* 

Cl inkal 

Impression 

CA 
Nml 
Ab-NO 

Nml 

CA 

Nml 

CA 

Nml 

CA 
Al>-Dy 

Nml 
CA 
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At>-NO 

Nml 
CA 

Nml 

CA 
CA 
Nml 
CA 

Nml 

CA 
Nml 
CA 
CA 
At^-NO 
Nml 
CA 
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CA 
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Nml 
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CA 
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Oys 
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CA 
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Oys 
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Wml 
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Ab 

Nml 

Ab 
Ab 
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Ab 
Ab 

Ab 

Nml 
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Ab 
Ab 
Nml 
Ab 

Nml 

Ab 
Nml 
Ab 
Ab 
Nml 
Nml 
»JA 

i i k 

f<A 
KA 
NA 
WA 
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NA 
tM 
fJA 
NA 
NA 

NA 

KA 
NA 

NA 

tiA 

Red-Blue Ratio 

a l410nn) 

Nml 
Nml 
Ab 

Nmi 

Ab 

Nml 

Ab 

Nrni 

Ab 
Nml 
Nm! 
Ab 
Nml 

Ab 

Nmi 
Ab 

Nml 

Ab 
Ab 
Nmi 
Ab 

Ab 
Nml 
Ab 
Ab 
Ab 
Nml 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
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Table 2. Patient Information Summary* 

DATA ANALYSIS 

Spectral data from the healthy volunteers were analyzed to determine the amount of variance in the 
fluorescence intensities and line shape of normal tissue (I) within a particular location in each subject, 
(2) among different anatomical locations in each subject, and (3) among subjects by site. Specifically, 
an analysis ofthe peak fluorescence intensities at the various sites and ofthe ratios ofthe intensities at 
the red (635-nm) and blue (455-490-nm) regions ofthe spectrum was made. An analysis of variance 
was performed to determine whether the average peak fluorescence intensity for all healthy volunteers 
differed among sites at each excitation wavelength. 

Confidentially claimed per 21 CFR 807.95 OrallD™ 510(k) Vol.2 63 of 88 

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77459 USA 

855-696-7254 

Spectral data from patients were analyzed to detect variance in the fluorescence intensities and 
spectral line shape. Foreach pafient, peak fluorescence intensities from abnormal sites were compared 
with those from normal sites. A similar comparison was made using a ratio ofthe fluorescence 
intensities at the red and blue regions. The intensity in the red region was measured at 635-nm 
emission for all excitation wavelengths because most red peaks occur at this wavelength. The 
intensity in the blue region was measured at 455 nm for 337- and 365-nm excitafion wavelengths 
because most spectra produced a blue peak at 455 nm. At the 410-nm excitation wavelength, 
however, most ofthe peaks occurred at 490 nm; thus, the blue region data were measured at 490 nm 
for this excitation wavelength. 

Abnormal samples were those histologically classified as mucosal reactive atypia, dysplasia, or 
cancer. Normal samples were those histologically classified as normal. 

RESULTS 

HEALTHY VOLUNTEERS 

Fluorescence spectra were acquired from 95 sites in 8 healthy, nonsmoking volunteers. 

Contralateral Sites—Same Subject 

The peak fluorescence intensity at 337-nm excitation of contralateral sites on the lateral tongue in 
healthy volunteers is shown in Figure 1. A. Data from 2 volunteers are not shown in these figures 
because their spectra were only obtained unilaterally. In Figure 1. B, the peak intensity at each site has 
been normalized by the peak intensity ofthe right side in each patient (the left-side intensity was 
divided by the right-side intensity, making all right-sided intensities equal to 1). The average 
normalized peak intensity ofthe left side was 1.06, with an SD of 0.21. We, therefore, chose 1.21 (I 
plus 1 SD) as the cutoff value for normal with the peak fluorescence intensity at the 337-nm 
wavelength. Using the cutoff value, 4 of 6 normal sites were classified as normal. 

21 3r 31 4( 41 Sr SI 6r 

Subject Mo. and Site Examined 
2 i 3 i Al Sr 

Sut)icci No. and Site Examined 

Figure I. A, Peak fluorescence intensities at the 337-nm excitation wavelength of bilateral tongue 
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sites in 6 healthy volunteers. B, Peak intensifies in (A) have been normalized to the right site value in 
each pafient. The average normalized peak intensity ofthe left side was 1.06 within an SD of 0.121. 
A cutoff value of 1.21 (1 plus 1 SD) was chosen for normal for peak intensities at 337 nm. C, Peak 
fluorescence intensities in bilateral soft palate sites in 5 healthy volunteers at the 410-nm excitation 
wavelength. The data from patient 1 at this wavelength were unavailable because of investigator 
eiTor. D, Data in (C) have been normalized to the right site value in each patient. A cutoff value of 
1.22(1 plus 1 SD) was chosen for normal forthe 410-nm wavelength, r indicates right; 1, left. 

The ratio of intensities at the red and blue spectral regions for spectra at each excitation wavelength 
were also compared: Figure 1. C and D, illustrate results at the 410-nm excitation. Figure 1. C, 
illustrates the red-blue intensity ratio of contralateral sites on the soft palate at the 410-nm excitation. 
In Figure 1. D, the red-blue intensity ratio has been normalized (thered-blue intensity ratio on the left 
side was divided by the right-side red-blue intensity ratio, making all right-sided rafios equal to 1). 
The average normalized red-blue intensity ratio ofthe left side was 1.12, with an SD of 0.33. We, 
therefore, chose 1.33(1 plus 1 SD) as the cutoff value for normal using the red-blue intensity ratio at 
the 410-nm wavelength. Using this cutoff value, 4 of 5 normal sites were classified as normal. The 
red-blue intensity rafios in general showed less variation between sites or between patients than did 
the peak intensities; the least variation was observed at the 410-nm excitation wavelength. 

Multiple Oral Sites 

An analysis of variance was made separately for each wavelength (337, 365, and 410 nm) to 
determine whether the average peak fluorescence intensity differed among sites at each excitation 
wavelength. The independent variable of sites was significant for 2 of 3 wavelengths: P = .05 for 337 
nm (barely significant), P = .23 for 365 nm (not significant), and P<.001 for 410 nm (significant). 
However, most sites did not differ from each other. The Duncan multiple range test was used to 
determine which pairs of sites tend to differ. This method takes into account the number of tests made 
and controls the overall type I error rate to no more than 5%. These results are illustrated in Table 1. 
In general, the person-to-person variation at each site was greater than the contralateral variation 
within a particular site in the same person and the variation among different anatomical sites within 
the same person. 

PATIENTS 

Spectroscopic data were obtained from 45 sites in 15 patients. Data from 3 patients were excluded 
because of instrumentation error: the spectral readings were uninterpretable secondary to 
oversaturation ofthe diode array. In the remaining 12 pafients, 33 sites were examined clinically, 
spectroscopically, and histologically (Table 2). In 2 patients, the clinically normal sites were abnormal 
on histological evaluation, preventing a comparison between normal and abnormal sites within these 2 
patients. 

Typical spectra from normal and abnormal areas are shown in Figure 2. A. The greatest intensity 
occurred in the blue region between 455 and 490 nm (blue peak). The blue peak from normal tissue is 
visibly greater than that from abnormal tissue. When the spectra of both areas were normalized (the 
line curves were adjusted so that the peak intensity ofthe abnormal and normal samples have the 
value of 1), changes in spectral line shape became evident (Figure 2. B). The line-shape differences 
were predominantly because of increased fiuorescence of abnormal tissues in the red region (red peak 
at 635 nm) and a shift ofthe peak intensity of abnormal fissues to a longer wavelength. Spectra from 
all 3 wavelengths demonstrated consistent differences in peak intensity and spectral line shape 
between normal and abnormal tissue. The 365-nm excitation wavelength produced the least 
discrimination. Because the greatest spectral variance occurred in the blue (455-490 nm) and red (635 
nm) regions, these 2 areas were chosen for further analysis. 
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Figure 2. A, Spectra obtained from normal and cancerous sites in 1 patient at the 365-nm excitation 
wavelength. B, Same data as in (A) except that the intensity ofthe cancer spectrum is now normalized 
to that ofthe spectrum from the normal sample. Note the shift ofthe peak intensity to a longer 
wavelength and the increased fiuorescence ofthe abnormal tissue in the red region. Similar findings 
were obtained at 337- and 410-nm excitafion wavelengths. 

To quantify the alterations in the spectra and to determine whether they were present in all patients, 
the intensities ofthe blue peaks of normal and abnormal sites were tabulated. For optimal data 
analysis, spectra should be obtained from contralateral normal and abnormal sites in each patient. This 
occurred in 10 of 12 evaluable patients. The remaining 2 patients had clinically normal samples that 
were deemed dysplastic or mucosal reactive atypia on histological evaluation. The data from these 2 
patients appear last in Figure 3 and Figure 4 and were not used in analyzingthe sensitivity and 
specificity ofthe diagnostic algorithms. 
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Figure 3. A, Comparison of peak intensities of histologically abnormal samples (black bars) and 
histologically normal samples (white bars) at the 337-nm excitation wavelength. Although there is 
interpafient variability, the intensities ofthe abnormal samples are less than those of their normal 
control sample. B, A normal-abnormal peak intensity ratio is obtained by dividing each normal 
sample's peak intensity by the corresponding abnormal sample's peak intensity. In 15 of 17 sites, this 
ratio is greater than 1.21 (the calculated normal cutoff value from Figure 1, B). CA indicates cancer; 
It, lateral tongue; Nl, normal; MRA, mucosal reactive atypia; vt, ventral tongue; Dys, dysplasia; CIS, 
carcinoma in situ; bm, buccal mucosa; hp, hard palate; g, gingiva; and fom, fioor of mouth. 
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Figure 4. A, Comparison ofthe ratio of intensities at the red (635-nm) and blue (490-nm) regions at 
the 410-nm excitation wavelength. Despite patient-to-patient variability, it is evident that this ratio in 
abnormal tissue (black bars) is greater than the rafio in the corresponding normal fissue (white bars). 
The data from pafient 12 are missing for this wavelength because of investigator error. B, Ratio of 
abnormal red-blue intensity divided by normal red-blue intensity. This ratio was greater than 1.33 (the 
calculated normal cutoff value from Figure 1, D) in 13 of 17 sites. Abbreviations are explained in the 
legend to Figure 3. 

Figure 3. A, shows the peak intensities of abnormal and normal samples at the 337-nm excitation 
wavelength. In 9 of 10 patient sites, the peak fiuorescence intensities of normal sites were greater than 
those ofail histologically abnormal sites; in the 10th patient, the peak intensity ofthe normal site was 
greater than that of 2 of 3 abnormal sites. Because of considerable pafient-to-patient variation in 
intensity, the separation between normal and abnormal intensity peaks could be better visualized when 
the ratios ofthe peak intensities of normal areas to abnormal areas were calculated for each abnormal 
site (Figure 3. B).In 15 of 17 sites, this ratio was 1.21 or greater (1 plus 1 SD, as shown in Figure 1. 
B). The magnitude ofthe difference between normal and abnormal (the size ofthe ratio) did not seem 
to vary with increased severity of disease. Although results are shown only for the 337-nm excitation 
scans, similar results were obtained at all excitation wavelengths. 

The ratios ofthe peak intensities in the red vs blue region (red-blue peak ratios) were also used to 
compare normal with abnormal tissues. The red-blue peak ratios were greater in abnormal tissues than 
in contralateral normal sites within the same patient (Figure 4. A). Again, patient-to-patient variafion 
was high. As shown in Figure 4. B, the ratio of abnormal to normal red-blue peak ratios was greater 
than 1.00 in 16 of 17 sites. This ratio was greater than 1.33(1 plus 1 SD) in 13 of 17 sites. Although 
results are shown only for the 410-nm excitation scans, similar results were obtained at all excitafion 
wavelengths. 

In Figure 5. the same data shown in Figure 3. B (x-axis), and Figure 4. B (y-axis), are presented in a 
scattergram to illustrate the effect of combining these 2 algorithms based on the peak intensities at 337 
nm and the red-blue peak ratios at 410 nm. Whereas each algorithm alone misclassified several 
abnormal sites as normal (ie, the abnormal site fell below the chosen normal cutoff value), when the 2 
algorithms are combined, only 1 abnormal site was misclassified as normal by both algorithms. 
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Figure 5. Scattergram showing results from 2 spectroscopic algorithms. The normal-abnormal peak 
intensity ratio at 337 nm (Figure 3, B) is plotted on the x-axis and the normal-abnormal red-blue 
intensity ratio at 410 nm (Figure 4, B) is plotted on the y-axis. Note that 1 site falls completely below 
both normal cutoff values. 

Our data from healthy volunteers and patients suggest that fluorescence spectroscopy can be used to 
idenfify pathologic abnormalities in the oral mucosa. Using data from the first 10 patients in whom 
pathologic and spectroscopic data from an abnormal site and a corresponding normal site were 
available, we developed 2 simple diagnostic algorithms based on peak fiuorescence intensity at the 
337-nm excitation and the red-blue intensity ratio ofthe 410-nm excitation. A third diagnostic 
algorithm was made by combining the first 2 algorithms. A comparison ofthe sensitivity and 
specificity of these diagnostic algorithms is given in Table 3. The pathologic diagnosis was used as 
the criterion standard. 
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Table 3. Sensitivity and Specillcity of 3 Spectroscopic 
Oiagnosllc Algorithms 
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Table 3. Sensitivity and Specificity of 3 Spectroscopic Diagnostic Algorithms 

Ifthe clinical diagnosis was normal or abnormal (not dysplastic) and the pathologic diagnosis was 
normal, then the clinical impression was characterized as a true-negative. Otherwise it was classified 
as a false-negative. Ifthe clinical diagnosis was abnormal (dysplastic) or cancerous and the pathologic 
diagnosis was normal, then the clinical impression was classified as a false-positive. Otherwise it was 
classified as a true-positive. Using these criteria, visual examination by an experienced pracfifioner 
(A.G. and R.J.) detected oral neoplasia or dysplasia with asensitivity and specificity of 76.5% and 
100.0%, respectively. All study patients had been referred to a cancer center because of a pathologic 
diagnosis or suspicion of cancer, and this most likely affected the clinician's index of suspicion for 
malignant lesions. 

Figure I. B, shows that the normalized peak intensity of 4 of6 normal sites at the 337-nm excitation 
is less than 1 plus 1 SD (1.21). Using this value as a cutoff point to classify unknown sites as normal 
or abnormal yielded a sensitivity of 88.2% and a specificity of 100.0%. Similarly, Figure 1. D, shows 
that the normalized red-blue peak ratio at 410 nm ofail but 1 site is less than 1 plus 1 SD (1.33). 
Using this value asa cutoff point to classify unknown sites as normal or abnormal gave a sensitivity 
of 76.5% and a specificity of 100.0%. Combining these 2 criteria, and identifying those samples as 
abnormal that exceed at least 1 criterion, yielded a sensitivity of 94.1%, an increase compared with the 
sensitivity of each algorithm alone. 

COMMENT 

The results of this study demonstrate the ability of fiuorescence spectroscopy to differentiate between 
neoplastic and nonneoplastic oral cavity tissue in vivo. Comparisons of neoplasfic and nonneoplastic 
sites within patients revealed differences in spectral intensities and line shapes at 3 excitafion 
wavelengths (337, 365, and 410nm) that may be exploited to noninvasively identify neoplasficoral 
lesions. In general, the peak fluorescence intensities of abnormal sites were less than those of normal 
sites. The fiuorescence intensities of abnormal sites were increased in the red spectral region 

Confidentially claimed per 21 CFR 807.95 OrallD™ 510(k) Vol. 2 69 of 88 

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 wind Fail Ln 
Sugar Land, TX 77459 USA 

855-696-7254 

compared with those of normal sites. Although differences were noted at all 3 wavelengths, the 337-
and 410-nm wavelengths provided the best discrimination between normal and abnormal in this study. 

The specific alterations in tissue architecture or biochemical composition causing the overall decrease 
in fiuorescence intensity of neoplastic and dysplastic tissue have not been elucidated. Natural 
fiuorophores that may undergo changes in quantity or form during neoplastic progression include 
flavins, nicotinamide adenine dinucleotide (NADH), and collagen.9 Some decreased fluorescence 
intensity of abnormal specimens, as illustrated in Figure 2. may be attributed to an increase in 
hemoglobin absorption. 

Our results confirm and expand the findings of previous investigations. Dhingra et aljO analyzed 
spectra from oral cavity lesions obtained in vivo at the 370- and 410-nm excitation wavelengths. As in 
the present study, this group also found decreased peak intensities in pathologically abnonnal vs 
normal tissues and increased intensity in the red region of abnormal vs normal tissues. An assessment 
ofthe sensitivity and specificity of diagnostic algorithms using these wavelengths was not presented, 
however. An earlier clinical trial by Savage et alJJL measured 2 fluorescence emission spectra at the 
300- and 340-nm excitation and 2 excitation spectra at 380- and 450-nm emission from healthy 
volunteers and patients with lateral tongue cancer. This group used intensity ratios at various 
wavelengths (including the red-blue ratio) to discriminate between malignant and normal tongue 
fissue; no dysplastic lesions were examined. 

In addition, results ofan in vitro study of oral mucosa by Roy et alH also showed consistent spectral 
differences when dysplastic and cancerous tissue were compared with normal tissue. This group found 
that spectral differences were most prominent at the 410-nm excitation wavelength. All abnormal 
spectra exhibited increased fiuorescence in the red region (>600 nm). Similar results were presented 
by Ingrams et al.13 

In our investigafion, the 410-nm excitation wavelength produced the greatest number of red shifts 
(peaks of abnormal samples in the 635-nm region), which, when used in conjunction with the lower 
peak intensifies in the blue region ofthe neoplastic tissue, provide an excellent signature for abnormal 
samples. Because only 3 wavelengths were evaluated, the possibility remains that other wavelengths 
not yet tested would provide greater discrimination between normal, infiammatory, and neoplastic 
tissue. Unlike in other studies (Roy et all 2). a visible red shift did not occur for all our subjects, but it 
was noted more frequently at the 410-nm excitation wavelength. The exact cause of the red shift is not 
known, although currently it is attributed to porphyrins.!!"!! The fluorescence maximum of 
porphyrin is closest to the 410-nm excited spectra obtained in this study. It remains unclear whether 
the red shift is caused by increased porphyrin content within cancerous cells or some other cause, such 
as increased porphyrin secondary to bacterial synthesis within necrotic fissue. Several bacteria, such 
as Escherichia coli, Klebsiella pneumonia, and Staphylococcus pyogenes, among others, are known to 
produce porphyrin and to induce red fiuorescence. 14 

The results of this study are important because they demonstrate the diagnostic potential of 
fluorescence spectroscopy for the diagnosis of early neoplastic lesions ofthe oral mucosa. The 
development ofan optical spectroscopy system that can differenfiate normal, inflammatory, and 
neoplastic samples based on autofluoresence alone would be a tremendous clinical advance. By 
avoiding the need for introduction of exogenous dyes, invasive procedures, and clinical diagnostic 
experience, this technology could make possible low-cost mass screening for oral neoplasia in settings 
such as primary care and dental clinics. In addition, in patients with previous malignant lesions ofthe 
aerodigestive tract, such a system could greatly augment the ability to adequately follow up patients 
for the development of second primary lesions. 

However, the data presented in this report were obtained from a small number of volunteers and 
patients. The algorithms developed so far seem promising for discriminating between normal and 
abnormal tissue, but they cannot distinguish between mucosal reactive atypia, dysplasia, and frank 
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carcinoma. In addition, the algorithms require a comparison of abnormal fissue to a corresponding 
normal site within the same patient. Any method developed for analysis should take into account that 
the patient-to-patient variation of healthy volunteers is great and that the variation within a particular 
location in each person is small. Thus, any comparison of normal to abnormal tissues should focus 
within a single patient. The need exists for further study with more pafients and volunteers to develop 
diagnostic algorithms that can adequately differentiate between normal, inflammatory, premalignant, 
and malignant oral mucosal tissue. 
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Abstract 

Human papillomavirus (HPV) infection with high-risk types 16 and 18 has widely been reported as 
one ofthe prominent mechanisms behind the development of cervical squamous cell carcinoma. Links 
between HPV and oral cavity cancer have been suggested as well, based on epidemiologic and 
molecular means, though the association is less well-established. It is likely that HPV plays a role in 
oral cavity carcinogenesis, though only in a small subset of cases. The difficulty in providing true 
causal evidence of HPV's role in oral cancer lies in our lack of understanding ofthe significance of 
mechanisms by which HPV leads to oral carcinogenesis, as well as limitations in the molecular 
analysis of HPV. Further studies are necessary for the contribufion of HPV in oral cavity malignancy 
to be better demonstrated. 

Key words. Head and neck cancer, pre-malignant 

(I) The HPV Genome and Its Contribution to Malignancy 

Human papillomavirus (HPV) is a ~ 7.9-kb, non-enveloped, double-stranded, circular DNA virus that 
has been implicated in a variety of anogenital and aerodigestive diseases, ranging from common warts 
to laryngeal papilloma to cervical cancer. The first isolation of these virus particles was performed in 
1933 in rabbit papillomatosis (Shope. 19331 The extract from these lesions was found to contain 
infectious particles, and many ofthe benign papillomas in rabbits were observed to progress to 
malignancy. Currently, sequences for over 81 different types of HPV have been identified, with 
several additional poorly characterized types described. These viruses infect cells in the basal layer of 
squamous epithelium, and the different types have been traditionally separated based on tropism for 
cutaneous and mucosal sites, as well as high, intermediate, and low risk, depending on their 
association with malignancy (zur Hausen. 1996). For the purpose of this review, we will focus on 
mucosal high-risk types, known to be significant in the head and neck, predominantly HPV 16 and 
HPV 18. Many other types have been implicated in head and neck cancer, including31, 33, 39, 45, 
52, 58, and 69 (zur Hausen. 2000). though these have not been found to be highly significant in the 
majority of studies. Furthermore, many ofthe consensus polymerase chain-reaction (PCR) primers 
developed to detect the presence of HPV DNA will encompass many ofthe aforementioned types. 

The HPV genome typically consists of nine open-reading frame sequences, located on only one ofthe 
strands of DNA, and is divided into seven early-phase genes (E) and two late-phase genes (L). The 
early genes serve to regulate the transcription of DNA, while the late genes encode for proteins 
involved in viral spread, such as capsid proteins (Stoler el al.. 1989). The El and E2 gene products are 
more specifically involved in regulating the transcription and replication of viral proteins. These 
different gene regions and gene products provide the basis on which molecular detecfion methods 
have been created. 

The mechanism of HPV carcinogenesis was first identified in cervical cancer. Worldwide, greater 
than 90% of cervical cancers are related to HPV infection, with types 16 and 18 being implicated in 
the majority of cases (Walboomers ef a/.. 1999V HPV DNA sequences found in cervical carcinoma 
cell lines were the first clue to the role that high-risk types 16 and 18 play in altered cell growth 
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(Schwarz e/g/.. 1985: Schneider-Gadicke and Schwarz. 1986: von Knebel Doeberitze/a/.. 1988). 
Further studies in cervical cancer cell lines have demonstrated many ofthe harmful effects of HPV in 
terms of cellular mutations (Havre el a i , 1995; Liu ei al., 1997) and genomic integrity (Hashidaand 
Yasumoto. 1991: White ef a/.. 1994). 

The E6 and E7 oncoproteins are normally under control of E2 and El inhibitory genes. These genes 
can be deleted or altered upon integration, leading to unchecked transcription of E6 and E7 (Baker ei 
a i . 1987). These proteins are then able to disruptthe function ofRb and p53, known tumor suppressor 
genes (Wemess etal.. 1990). p i i has been implicated in a wide variety of cancers (Hollstein et al.. 
1991) and is known to be the target of many different viral particles (Levine. 1990). p53 and Rbare 
tumor suppressor genes in that they regulate cell-cycle checkpoints at the Gl phase. If inactivated, 
cells are more prone to push through division and replication, even in the setting of harmful gene 
mutafions, which can lead to malignancy. 

The E6 gene is able to inactivate/?5i (Scheffner el al., 1990)through association with E6 associated 
protein. This complex then interacts withpii and undergoes ubiquitin-dependent degradafion of/?5i 
(Scheffner el a i , 1993). E7 is able to bind and interact with the Rb gene product (Dyson etal.. 1989). 
E7 has the ability to phosphorylate the Rb proteins, leading to degradation by ubiquitination (Boyer el 
dl., 1996). This subsequently leads to E2F activation, which produces a family of transcription factors 
leading to cell proliferation. Many other possible mechanisms have been discovered by which these 
proteins can induce malignancy such that their role in carcinogenesis is ensured (zur Hausen. 2000). It 
has been shown that p53 sequence alterations are decreased in the setting of HPV infection, since 
there is an alterative means of p53 silencing with the producfion of E6 (Wemess etal., 1990: Kessis el 
al.. 1993a.b: Gillison el al., 2000). Many of these pathways have also been implicated in head and 
neck cancer as well, which supports the possibility that HPV may play a significant role in head and 
neck cancer, and specifically in oral cancer, though other mechanisms are clearly involved. 

The majority of studies involving oral lesions do not separate out specific subsites within the oral 
cavity, though the most common sites are the following: lip, anterior third ofthe tongue, fioor of 
mouth, hard palate, gingiva, and buccal mucosa. This is an important, but often confijsed, distinction 
from the oropharynx, which includes the soft palate, base of tongue, tonsillar region, and posterior 
pharynx. Since there is general agreement that oropharyngeal carcinomas, most specifically tonsillar 
cancers, are frequently associated with HPV (Gillison el al., 2000\ we will focus our discussion on 
oral squamous cell carcinomas. 

The link between oral squamous cell cancer and HPV seems logical, given the viral propensity for 
epithelial cell involvement. This connection was first proposed when cytopathic effects of HPV 
(koilocytosis) were noted on light microscopy (Syrianen el al., 1983) of oral lesions. In situ 
hybridizafion later confirmed the presence of HPV DNA in oral pre-malignancies (4/5 leukoplakias) 
and malignancies (3/6 carcinomas), thereby suggesting a causal association of HPV and 
carcinogenesis in oral lesions as well (Loninge/a/.. 1985). though we will further elaborate on the 
controversy behind these early findings. There have also been reports of altered cytologic features 
consistent with HPV infection, including a lack of keratin (Wilczynski elal., 1998). 

Researchers also discovered that human keratinocytes expressing E6 and E7 genes from HPV 16 
become immortal (Munger e< al., 1989). as do oral epithelial cells (Park el al., 1991; Oda el al.. 1996: 
Munoz. 2000). Analysis of these cell-line data supports the possibility that HPV infection was not 
specific to anogenital epithelium and could affect oral epithelium as well. 

The majority of studies of head and neck lesions have focused on HPV 16 and 18, since these are 
known to be high-risk in cervical cancer. Other types—such as 6, 11, and 33—have not been 
identifled in many oral malignancies (Mork ef al.. 2001). though they are significant in other types of 
head and neck lesions, such as laryngeal papillomas. HPV 16 and, to a lesser extent, HPV 18 are the 
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most widely implicated types in the oral literature and are therefore the focus of this review. 

(II) Molecular Detection of HPV 

While epidemiologic studies can draw an association between HPV seropositivity and oral cancer, it 
must also be demonstrated that HPV is present and functioning in these infected cells. There are many 
methods by which HPV can be detected, but every method has its strengths and weaknesses. 
Underlying all of the sensitive molecular assays is the problem of contamination. Miniscule amounts 
of RNA or DNA can theoretically be carried over from sample to sample by direct transmission on 
gloves or instruments, or could even be 'aerosolized'. Thus, even with compulsive isolation 
techniques, some contamination cannot always be ruled out. 

Several studies have demonstrated the detection of antibodies to E6 and E7 in cervical cancer patients 
(Jochmus-Kudielka e/a/.. 1989). indicating an immune response to the virus. The frequency of 
seropositive individuals was higher in patients with HPV-associated genital lesions, but 18.1% ofthe 
control population had antibodies to E4, and 3.9% to E7 proteins. Ina Colombian study, investigators 
found that 82% of patients with invasive cervical cancer had antibodies to HPV, while 56% of 
controls demonstrated seropositivity (Combitae/a/.. 2002). These findings suggest that there may be 
some biological role for HPV, given the formation of antibodies to these oncoproteins. However, in a 
small study of HNSC patients, only 11/92 (12%)had HPV antibodies to E6 or E7, while 10/288 
(3.5%) of normal individuals had HPV seropositivity. None ofthe patients with oral tumors 
demonstrated seropositivity CZumbach et a l , 2000). A more recent study on HPV 16 capsid antibody 
status noted a 2.3-fold higher risk of oral cancer development, though the authors conceded that the 
timing of serologic conversion could not be clearly linked to the acquisition ofthe oral carcinoma 
(Schwartz e/g/.. 1998). In other words, the presence of oral cancer may have preceded the 
development of HPV seroconversion. Furthermore, it is not known if antibody development to any 
region ofthe l-TPV genome is significant, or if there are particular antibodies that herald a worse 
prognosis. 

Serologic studies have also been undertaken to detect the presence of HPV infection in an individual's 
lifetime. ELISA tests for serum antibody presence to HPV have been developed which correlate well 
with the presence of HPV DNA in cervical samples (Kirnbauer ef a/.. 1994: Carter el a i , 1996). 
However, without samples being tested directly forthe presence of HPV, it is impossible forthe 
anatomic site infected to be pinpointed, and there remains a variable rate of endemic HPV 
seropositivity among 'normal' individuals. Furthermore, antibody presence is not necessarily 
indicative of active infection, latent integration, or oncoprotein production that might be a clinically 
significant contributor to carcinogenesis. In addifion, seropositivity may be a confounding factor 
associated with other risk factors for oral cancer, including tobacco and ethanol exposure. 

Assays for the E6 mRNA as well as HPV DNA have been performed. Such studies involving RNA 
are less common, since they require fresh-frozen tissue, which is not as readily available as archived 
paraffin tissue. Recently, by polymerase chain-reaction (PCR), one study demonstrated HPV DNA in 
20/84 HNSC'and E6 mRNA transcript in only 9/20 of these samples (van Houten ef a/..200l). This 
study highlights our lack of understanding ofthe HPV life cycle, and that presence of DNA may not 
necessarily indicate active viral production. It is also possible that HPV can be a transient infection, 
that may or may not participate in the foundation of malignancy. In cervical cancer patients, it has 
been discovered that HPV DNA presence often declines with time (Hildesheim el a l , 1994; Evander 
el a i , 1995). indicating that there may be early effects on cellular function initiated by HPV that 
would lead to carcinogenesis, but would not be detected by tradifional molecular biology techniques. 
In other words, HPV may initiate a genetic 'hit' and then disappear. There has been a suggesfion that 
HPV in the oral cavity does not necessarily integrate into the host genome and may reside in an 
episomal form (Maitland el a i , 1987: Watts ef a l , 1991: Yeudall and Campo. 1991). However, it is 
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not clear that integrafion must occur for HPV to play a role in carcinogenesis. In cervical cancer, it is 
possible that-HPV exists in a dormant state and does not necessarily need to produce mRNA 
continuously to maintain a malignant state (Lehn el a l , 1985). 

In situ hybridizafion (ISH) involves the use of type-specific radioactively labeled DNA probes 
complementary to HPV sequences for detection. It was the initial assay of choice for HPV DNA 
before more sensitive molecular techniques were invented. While these studies piqued the interest of 
investigators, the validity of the prevalence data provided by these studies is unproven(McKaig el a l . 
1998). The sensitivity of this assay was found to be at least on the order of 20-50 copies per cell 
(Syrianen el a l , 1988a). However, ISH depends on the consistency of the complementary sequence 
present in the sample, and it is known that the presence of HPV DNA in oral cavity samples is 
inconsistent. Furthermore, storage of samples and degradation of signal overtime are also issues, as is 
intra-observer variability. 

PCR is known to be a very sensitive assay for the detection of HPV DNA in any given sample 
(Shibata el a l . 1988). Universal primers to conserved DNA sequences in HPV have been designed to 
the Ll region (also known as MY09/MY11) (Sniiders el a l , 1991). the El region (also known as CPI 
and CPU) (Gregoireefg/.. 1989: Tiebene/a/.. 1993). the E6 region (Maifiand ef a/.. 1989).and the 
E7 region (Evander and Wadell. 1991). Furthermore, there is a host of other primers utilized that can 
be type-specific. The use of consensus primers vs. type-specific primers would theoretically result in a 
higher detection rate, since many different types of HPV would be identified. However, one study 
compared the use of type-specific E6 and E7 primers to Ll consensus primers, and there was no 
difference in detection rates (Resnick et a l , 1990). even though there is a theoretical advantage to 
using E6 and.E7, since these are the known oncogenic proteins with specific molecular downstream 
effects related to carcinogenesis. This finding is perhaps due to the overwhelming prevalence of HPV-
16 and, secondarily, HPV-18, to the exclusion of other types of HPV in the head and neck. A different 
study in cervical carcinoma samples noted that using several primer sets spanning the different 
regions would provide a more accurate determinafion of HPV prevalence (Karlsen et a l . 1996). 

To add to the complexity, one study suggested that the use of consensus primers to the Ll and L2 
regions would yield false-negative results, since these areas are disrupted upon viral integration into 
the host genome (Cruz ef a l , 1996). Universal primers to the El or E2 region may also underesfimate 
the true prevalence of HPV, since there is the possibility that these early-phase regions are disrupted 
upon integration (Resnick ef a l , 1990). The majority of studies have settled on the use of MY09/11 
primers for detection, which yields a product size of ~ 450 base pairs. In addition to the possibility of 
false-negatives due to primer selection, there is also a chance of sample contaminafion, even with the 
most careful of methods of tissue handling and processing (PazefaL_1997). In such a situation where 
contamination can be problematic, PCR does not offer as many possible means to control for this 
error, since it provides simply a binary finding. Those studies utilizing Southern blot or quantitative 
PCR techniques with fiuorescent probes offer a means of quantification to differenfiate low-level 
positivity from contamination. 

Southern blot has long been one ofthe gold standard assays for the detection of HPV DNA. It offers 
the ability to distinguish between episomal and integrated DNA, and it can detect up to 0.1 copy per 
cell (Syrianen. 1990). While it does have some technical variability (Brandsma ef a l , 1989) and 
requires a significant amount of DNA, it is not as prone to contamination error. While Southern blot 
may boast a theoretically higher specificity, it is clearly less sensifive than PCR (Schiffman. 1992: 
Frazeref a/.. 1993). One study utilizing both Southern blot and type-specific PCR for HPV 16/18 
discovered that there was a marked difference in prevalence when these different methods were used 
(Yeudall and Campo. 1991). Two of 39 oral carcinoma samples were positive for either HPV 16/18 
by Southern blot, whereas 18/39 were positive by type-specific PCR for HPV 16/18. The authors 
additionally sampled adjacent dysplasia and normal mucosa from these same patients, and by 
Southern blot, all samples were negative, whereas only 2 samples did not demonstrate HPV by PCR 
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in these adjacent samples. This study clearly demonstrates the difference in sensifivity of these two 
assays and raises the further question of what threshold of HPV infection is adequate for 
carcinogenesis. In addition, Gillison ef a/.(2000) utilized consensus PCR and Southern blot and 
discovered that, in non-oropharyngeal tumors. Southern blot was rarely positive when compared with 
PCR. 

A recent study used the advantages of quantitafive PCR and analyzed oral tumor samples previously 
found to be HPV-positive by other molecular means (Ha el a l , 2002) as well as pre-malignant oral 
cavity lesions. Quanfitative PCR utilizes a fluorescent probe that is cleaved upon each round of 
amplification by the DNA polymerase, and the degree of fluorescence in the reaction mixture is then 
measured. The ability to quanfify the amount of HPV present allows one to set a threshold for a 
significant infection. The theory of clonal expansion would suggest that at least one viral copy is 
needed per cell. In this study, it was discovered that samples found to be positive by Southern blot 
were also uniformly posifive by quantitative PCR, but those found to be positive by tradifional PCR 
alone were below the threshold of detection by quantitative PCR. Thus, this technique combines the 
sensitivity of PCR with additional specificity as a result of one's ability to quantify viral particles per 
cell. 

As the field of HPV has developed, researchers have utilized techniques for detection that have taken 
advantage ofthe most recent technology both directly for DNA or for other surrogate markers of 
infection. However, no method is without fiaws, and it remains unclear what the molecular 
significance of HPV DNAdetection is with regard to carcinogenesis. Critical evaluafion of data based 
on the types of detection methods used as well as determination of what the data mean in a clinical 
context is necessary for appropriate analysis. 

(Ill) HPV in Normal Individuals 

There is a considerable body of literature on the prevalence of HPV in normal hosts. Detection of 
HPV in normal oral mucosa would suggest that not all HPV infections necessarily lead to 
carcinogenesis, and it would be important to identify the factors that lead to its ability to induce 
malignant transformation. However, due to the plethora of molecular techniques used fordetection, a 
wide range of values in normal individuals has been reported, from 0% (Like et a l , 1995; Cruz el a l , 
1996; Mao el a l , 1996; Nielsen ef a/.. 1996; Bouda el a l , 2000; Sand el a l , 2000) up to 70% fTerai ef 
a l , 1999) (see Table 1 •). It appears that even the technique one uses to sample oral mucosa affects the 
sensitivity of detection. In one study, upto 60% of normal volunteers had some form of HPV in their 
oral mucosa (43% with either type 16 or 18), though the detection rate varied depending on whether 
buccal scrapings, biopsy, or mouthwash was collected (Lawton et a l , 1992). A similar prevalence 
(43%) of HPV-16 was found in buccal swabs ofa healthy population, though these individuals did not 
demonstrate HPV DNA in their peripheral lymphocytes (Jalal ef a l . 1992). The finding of high-risk 
HPV in presumably normal individuals' mucosa implies that these individuals may have a dormant 
infection that could contribute to the development of oral cancer in the future ("Sugerman and 
Shillitoe. 1997). 

TABLE 1 HPV Prevalence in Normal Oral Cavity Mucosa 

Study 
Maifiandefa/., 1987 
Jalal ef a/., 1992 
Holladay and Gerald, 1993 
Ostwaldefa/., 1994 
Eikeefa/.,1995 
Cruz e la l , 1996 
Mao e la l , 1996 

Mode of Detection 
Southern blot 
HPV16-specific primers 
El PCR 
Consensus PCR 
Ll consensus PCR 
Consensus PCR 
Ll consensus and E6/7 PCR 

HPV+* 
5/12 

21/48 
1/6 
1/97 
0/61 
0/12 
0/6 

% 
41.6 
43.8 
16.7 

1 
0 
0 
0 

Tumor Type 
Normal control mucosa 
Normal oral mucosa 
Normal control mucosa 
Normal control mucosa 
Normal oral mucosa 
Normal control mucosa 
Normal control mucosa 
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Nielsen ef a/., 1996 
Lambropoulos el a l , 1997 
Smith effl/., 1998 

Teraiefa/., 1999 
Bouda ef a/., 2000 
Sand ef a/., 2000 
Nagpalefa/.,2002 

ISH/HPV16PCR 
HPV16-specific primers 
Ll consensus PCR 

Ll consensus PCR 
Nested consensus PCR 
Ll consensus type specific 
Consensus PCR 

0/20 
4/169 
2/205 

26/37 
0/16 
0/12 
7/26 

0 
2.4 

1 

70.3 
0 
0 

26.9 

Normal control mucosa 
Normal oral mucosa 
Normal control mucosa 
Normal oral mucosa in 
individuals with cutaneous warts 
Normal control mucosa 
Normal control mucosa 
Normal control mucosa 

* These values were taken specifically for HPV 16 and/or HPV 18 when possible. 

The more recent studies involving larger sample sizes (> 100) have reported a lower (1-2%) 
prevalence in normal individuals (Lambropoulos et a l , 1997; Smith ei a l , 1998). Both of these latter 
studies utilized PCR, theoretically one ofthe most sensitive assays for HPV detecfion. Using similar 
techniques, investigators conducting a recent study in India in betel nut users found a detection rate of 
27% (Nagpal ef a l , 2002). raising the possibility that there are geographic, exposure-related, or other 
behavioral influences at play in individuals with normal oral mucosa. 

Thus, normal individuals appear to have a wide range of reported prevalence rates which are likely 
dependent upon the different assays used for detection. It is possible that there are some geographical 
biases and that HPV is endemic in certain parts of the world. However, more recent, large studies 
indicate that the prevalence of HPV in normal oral mucosa is quite low (Smith ef a l , 1998; 
Lambropoulos ef a/.. 1997). 

(IV) Epitlemiologic Support 

A reasonable mechanistic link between HPV infection and oral cavity carcinogenesis is suggested by 
epidemiologic evidence, with odds ratios ranging between 0.5 and 6.2. One ofthe first case-control 
studies identified HPV-16 in various head and neck squamous carcinomas (HNSC), whereas none of 
the control group in matched anatomic sites harbored the virus (Brandsma and Abramson. 1989). A 
more recent case-control study examined the difference between an oral cancer group and a control 
group and demonstrated a higher risk of HPV infection in the oral cancer group (OR 3.70) after 
adjustment foV age, smoking, and alcohol use (Smith ef a l , 2000). Other case-control studies have 
also identified HPV-16 as a risk for the development of oral cancer (OR 6.2)(Maden ef al , 1992) and 
HNSC overall (OR 4.32) (Nishiokaef a/.. 1999). 

In a landmark study, researchers examined a cohort of 900,000 individuals from Norway, Finland, 
and Sweden for HPV and the development of head and neck squamous carcinoma, while adjusting for 
smoking status by serum cotinine levels (Mork ef a l , 2001). In this study, HPV status was ascertained 
in all patients by seropositive antibody status, and 160 ofthe 292 samples of head and neck cancer 
were tested with consensus and type-specific PCR. Of note, the investigators discovered that the mean 
time between serologic conversion and a diagnosis of cancer was 9.4 years, implying that there is a 
cause-and-effect relationship between HPV and cancer development. Overall, the adjusted odds ratio 
for development of HNSC in the setting of HPV 16 seropositivity was 2.2. Other types of HPV did 
not demonstrate an increased risk of HNSC development. This number increased to 14.4 and 20.7 in 
oropharyngeal and base-of-tongue tumors, respectively. Oral cavity carcinomas were also separated 
out by subsite: The odds ratio for lip lesions was 0.5 (95% CI = 0.1 -2.1); for the tongue, it was 2.8 
(95% CI = 1.2-6.6); for the fioor of mouth, it was 0; and for the other areas, it was 3.6 (95% Cl = 0.5-
26.3). These particular ratios are less impressive than the oropharyngeal values obtained, with only the 
tongue having a statistically significant elevation. 

Therefore, a link between head and neck cancer and oropharyngeal HPV infection (specifically type 
16) was drawn with the use of large-scale epidemiologic data. While these values may seem 
impressive, they should be put into the context that the odds rafio of the development of cervical 
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squamous cell carcinoma in the setting of HPV infection is 74 (Munoz. 2000). Furthermore, while the 
populafion studied was quite large, the actual numberof cases of head and neck malignancy in the 
cohort was quite low (309 cases identified, 228 specimens analyzed for HPV). It is also interesting to 
note that the odds ratios of true oral cavity malignancies were rather low. 

Large-scale epidemiologic data were also reviewed in patients with known HPV-associated 
anogenital carcinoma and their risk of subsequent development of HNSC. Analysis of Surveillance, 
Epidemiology, and End Results (SEER) data indicated a relative risk of 2.3 for oral cavity cancer and 
a relative risk of 4.3 for the development of tonsillar cancer (Frisch and Biggar. 1999) in these 
patients. These findings support the role of HPV in oral cavity carcinoma, though the odds ratios are 
modest. 

(V) HPV in Pre-malignant Lesions 

It has been well-established that head and neck cancer follows a genetic progression from normal to 
invasive disease. Early lesions begin with dysplasia and subsequently undergo an accumulation of 
genetic alterations leading to the development of malignancy (Califano el a l , 1996). Given these 
findings, many invesfigatorshave studied the prevalence of HPV in these early lesions, hoping to find 
a similar progression of HPV prevalence with malignant disease. An increasing prevalence of HPV in 
pre-malignant lesions would suggest that it does play a role in malignant transformation. Again, the 
studies have reported varied results due to the differences in samples and molecular assays utilized, 
from 0% (Zeussefa/.. 1991: Fouretefa/.. 1995) to 85% (Bouda ef a/.. 2000)(see Table 2*). Pre
malignant lesions offer an additional level of complexity in cross-comparison of studies, since many 
ofthe terms used to describe these lesions have changed over the years. Currently, dysplasia (mild, 
moderate, and severe) and carcinoma in situ are recognized as pre-cancerous, whereas many ofthe 
other terms commonly used—such as leukoplakias, erythroplakia, lichen planus, etc.—describe a 
gross morphology, not necessarily a histologic alterafion. Therefore, we have attempted to focus on 
those studies that have defined lesions by histopathologic diagnosis. 

TABLE 2 HPV Prevalence in Oral Cavity Pre-malignant Lesions 

Study 
Maitland et a l , 
1987 
Gassenmaier and 
Homstein, 1988 
Syrjanen el al , 
1988a 
Greer ef a/., 1990 
Shroyer and Greer, 
1991 
Zeuss e ta l , 1991 
Holladay and 
Gerald, 1993 
Fourete/a/., 1995 
Mao e la l , 1996 
Nielsen ef a/., 1996 
Wenefa/., 1997 

D'Costaefa/., 1998 
Elaminefa/., 1998 
Matzowef a/., 1998 

Mode of Detection 

SB using HPV 16 probe 

ISH 

ISH 6, 11,13, 16,18,30 
ISH 6, 11, 16, 18,31,33,35 

E6 HPV-16 PCR/ISH 
ISH6/11, 16/18,31/33/35 

El PCR 
E6 consensus PCR 
Ll consensus and E6/7 PCR 
ISH/HPV 16 PCR, SB PCR 
E6 HPV 16/18 PCR 

Ll consensus PCR 
Nested Ll PCR 
Consensus PCR 

HPV+* 

16/21 

19/103 

6/22 
5/190 

7/48 
0/20 

13/45 
0/3 
8/23 

20/49 
5/17 

27/80 
4/12 
1/5 

% 

28.6 

18.4 

27.3 
2.6 

14.6 
0 

28.9 
0 

34.8 
40.8 
29.4 

33.8 
33.3 
20 

Lesion Type 
Dysplasia keratosis hyperplasia 
lichen planus 

Dysplasia 

Dysplasia CIS 
Leukoplakia dysplasia 

Dysplasia hyperplasia keratosis 
Dysplasia CIS 
CIS dysplasia inflammation 
hyperplasia 
Dysplasia 
Dysplasia CIS 
Dyplasia leukoplakias 
Papilloma leukoplakias lichen planus 
Leukoplakias lichen planus 
submucous flbrosis melanoplakia 
Dysplasia 
CIS hyperplasia 
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Bouda ef a/., 2000 
Sand ef a l , 2000 
Ha ef a/., 2002 

Nested consensus PCR 
Ll consensus type-specific 
Quantitative PCR 

29/34 

8/29 
1/102 

85.2 
27.6 
1.0 

Hyperplasia dysplasia 
Lichen planus leukoplakias 
Dysplasia CIS 

* These values were taken specifically for HPV 16 and/or HPV 18 when possible. 
A recent study using quantitative PCR examined over 100 pre-malignant oral cavity lesions and found 
a prevalence of 1.0% (Ha el a l , 2002). This particular study is of interest in that the quantitative assay 
allowed the authors to evaluate the amount of HPV 16 or 18 DNA present in any given sample. The 
authors proposed that clonal, neoplastic proliferations should have at least one HPV copy per genome 
to be consistent with a role as an etiologicagent in malignant progression. Therefore, small quantities 
or contamination that would otherwise be called positive on routine PCR could be excluded on this 
basis. New techniques such as quantitative PCR have found that HPV is present in only a very small 
minority of oral pre-malignant lesions. 

(VI) HPV in Oral Cavity Malignancies 

The majority of literature on oral cavity lesions and HPV has focused on squamous cell carcinomas. 
Many studies have been performed with a wide array of molecular assays described earlier. Once 
again, the data range from 0% (Zeussefa/.. 1991; Matzowef a/.. 1998; Miguel e la l , 1998) to 100% 
(Uobe el al , 2001)(see Table 3*). Many other reviews have looked at these trends to 'tease out' 
factors that account for the differences between and among studies. 

TABLE 3 HPV Prevalence in Oral Cavity Carcinoma Studies 

Study* 
deVilliersefa/., 1985 
Maifiand e/a/., 1987 
Gassenmaier and Homstein, 
1988 
Syrianen ef a/., 1988b 
Greer ef a/., 1990) 
Shroyer and Greer, 1991 
Watts ef a/., 1991 

Yeudall and Campo, 1991 

Zeussefa/., 1991 
Shindohefa/., 1992 
Holladay and Gerald, 1993 
Ostwaldefa/., 1994 
Balaramefa/., 1995 
Fouretefa/., 1995 
Cruzefa/., 1996 
Mao e la l , 1996 
Paz e la l , 1997 
"fJ en e ta l , 1997 
D'Costaefa/., 1998 
Elamine/a/., 1998 

Mode of Detection 
Southern blot 
Southem blot 

ISH 
ISH 6, 11, 13,16,18,30 
ISH 6, 11, 16, 18,31,33,35 
E6 HPV-16 PCR/ISH 
Southem blot 

E6 type-specific PCR 
Southem blot (16&18), type-
specific PCR (16/18) 

ISH 6/11, 16/18,31/33/35 
PCR and dot-blot 
El PCR 
Consensus PCR 
Consensus PCR 
E6 consensus PCR 
Consensus PCR 
Ll consensus and E6/7 PCR 
Ll and El consensus 
E6 HPV 16/18 PCR 
Ll consensus PCR 
Nested Ll PCR 

HPV+** 
2/7 
7/15 

16/68 
6/51 
6/70 
1/13 

11/23 by SB 
11/14 by PCR 

2/ 39 by SB 
18/39 by PCR 

0/15 
8/24 
7/39 
16/26 
67/91 
2/21 
19/35 
12/41 
10/71 
14/45 
15/100 
14/28 

% 

28.5 
46.7 

23.5 
11.8 
8.6 
7.7 

47.8 
78.6 

5.1 
46.2 

0 
33.3 
17.9 
61.5 
73.6 
9.5 
54.3 
29.3 
14.1 
31.1 

15 
50 

Tumor 
Type 
SCC 
SCC 

SCC 
SCC 
SCC 
SCC 
SCC 

SCC 

SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
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Matzowef a/., 1998 
Miguel ef a/., 1998 
Minetaefa/., 1998 
Schwartz ef a/., 1998 
Smith ef a/., 1998 
Pintosefa/., 1999 
Bouda ef a/., 2000 

Gillison ef a/., 2000 
Sand ef a/., 2000 
Shimaefa/.,2000 
Klussmannef a/.,2001 
Uobe ef a/., 2001 

Ha ef a/., 2002 
Nagpalefa/.,2002 
Ringstromef a/.,2002 

Ritchie ef a/., 2003 

Consensus PCR 
Ll consensus PCR 
PCR 
Ll consensus and E6 PCR 
Ll consensus PCR 
Ll consensus PCR 
Nested consensus PCR 
Ll consensus, type-specific PCR 
16/18, Southem blot, ISH 
Ll consensus, type-specific 
E6/7 consensus PCR 
Nested PCR 
Ll in situ PCR 
ISH 
Quantitative PCR 
Consensus PCR 
Consensus PCR 

Consensus PCR 
* These studies cited have samples solely from primary tumor, not eel 

0/30 
0/16 
3/14 

22/193 
8/93 
3/29 
17/19 

10/84 
3/24 

34/46 
4/22 

20/20byISPCR 
0/ 20 by ISH 

1/34 
37/110 
2/41 

10/94 

0 
0 

7.1 
11.4 
8.6 
10.3 
89.5 

11.9 
12.5 
73.9 
18.2 
100 
0 

2.9 
33.6 
4.9 

10.6 

SCC 
SCC 
SCC 
SCC 
SCC 
SCC 
SCC 

SCC 
SCC 
SCC 
SCC 
SCC 

SCC 
SCC 
SCC 
92% 
SCC 

line, DNA. 
** These values were taken specifically for HPV 16 and/or HPV 18 when possible. 

In a large review ofthe literature examining the role of HPV in oral lesions, HPV was detected in 
13.5% of normai mucosa and 26.2% of squamous carcinoma (Miller and White. 1996). The authors 
noted that DNA was more likely to be detected in fresh-frozen than in paraffin-embedded samples, 
and that the mode of detection was a significant factor in the prevalence reported in various studies 
(Miller and White. 1996). Another large review of head and neck samples noted that the HPV 
prevalence in HNSC as detected by PCR was 34.5%, by ISH 15.8%, and by Southem blot 24.5% 
(McKaig et a l , 1998). Thus, it is no surprise that, overall, PCR exhibits a higher sensitivity and ability 
to detect the presence of HPV. However, PCR-positive lesions may be a result of minute 
contamination or subclonal infection that does not necessarily indicate a real contribution to 
carcinogenesis. 

The larger studies using PCR detected HPV infection rates of approximately 10-15%. Thus, even 
when the most sensitive oftechniques is used, there is still a low rate of detection of HPV in oral 
cavity malignancies. Moreover, the significance of HPV DNA presence in the progression to 
malignancy is still unclear. It is clear, however, that oral carcinoma is different from cervical cancer, 
where HPV infection is necessary for disease development. 

This current review highlights the same challenges identified in previous review articles: diverse 
patient populafions with likely different rates of endemic infection, different molecular assays used by 
a variety of authors, a lack of understanding of the link between HPV and carcinogenesis in the 
integrated v5. the non-integrated state, and an unknown link between HPV DNA presence and activity. 
While many new studies have proposed epidemiologic, serologic, molecular, and mechanistic roles of 
HPV and its contribution to oral cancer, there continue to be debate and a wide range of reported 
prevalence in normal individuals and those with pre-malignant and malignant lesions. 

In addition to the technical aspects of HPV detection, the simple nomenclature regarding anatomic 
locations of oral cavity vs. oropharyngeal lesions is often unclear. The literature clearly supports the 
idea that oropharyngeal cancers are more likely to have HPV than other head and neck tumors. 
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Anatomically, the oral cavity and oropharyngeal border is the posterior 1/3 ofthe oral tongue, which 
is clinically difficult to delineate in many cases. Thus, there may be a significant portion of 
oropharyngeal tumors that are included in the oral cavity group, falsely elevating the number of HPV-
positive samples, or vice versa. 

Summary 

HPV has been shown to be a significant carcinogen in cervical cancer, but the significance of human 
papillomavirus' contribution to oral squamous cell carcinoma has been studied for several decades 
and remains debated. Putafive molecular mechanisms have been idenfified that clearly demonstrate its 
ability to disrupt key cellular elements responsible for the regulation of cell division and apoptosis. 
However, while epidemiologic and molecular data provide some evidence of high-risk HPV presence 
in oral pre-malignant and malignant lesions, it likely exists in only a small minority of cases. Thus, 
HPV may be a contributing factor in a subset of oral malignancies but is not a necessity in all cases, as 
it is in cervical cancer. Further studies using newer molecular techniques will shed light on this 
controversial topic and clarify the prevalence of HPV DNA in these samples and, more importantly, 
elucidate the significance of HPV infection in the oral cavity. 
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DEPARTMENT OF HEALTH & HUMA.N SERVICES Public Hlalth Service

Silver Sprin, M 209P3-0002

March 13, 2013

Dr. Brian Pikkula
President & CTO
Forward Science LLC
2511 Wind Fall Lane
SUGAR LAND TX 77479

Re: K123169
Trade/Device Name: OralIDTM
Regulation Number: 21 CFR 872.6350
Regulation Name: Ultraviolet Detector
Regulatory Class: 11
Product Code: NXV
Dated; February 6, 2013
Received: February 11, 2013

Dear Dr. Pikkula:

We have reviewed your Section 51 0(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976. the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act.

The general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you: however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class III (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be'
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.
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Food and Drug Administration
Office of Device Evaluation &
Office of In Vitro Diagnostics

'%,,COVER SHEET MEMORANDUM

From: Reviewer Name Leah S. Royce, D.D.S.

Subject: 510(k) Number K123169

To: The Record

Please list CTS decision code SE
O Refused to accept (Note: this is considered the first review cycle, See Screening Checklist

http://eroom.fda.oov/eRoomReolFiles/CDRH3/CDRHPremarketNotification5lOkProgram/O 5631/Screeninq%20Checklist%207%2
02%2007.doc)

O Hold (Additional Information or Telephone Hold).
O Final Decision (SE, SE with Limitations, NSE (select code below), Withdrawn, etc.).

Not Substantially Equivalent (NSE) Codes

O NO NSE for lack of predicate
O NI NSE for new intended use
O NQ NSE for new technology that raises new questions of safety and effectiveness
O NU NSE for new intended use AND new technology raising new questions of safety and

effectiveness
O NP NSE for lack of performance data
0 NS NSE no response
O NL NSE for lack of performance data AND no response
O NM NSE pre-amendment device call for PMAs (515i)
O NC NSE post-amendment device requires PMAs
O NH NSE for new molecular entity requires PMA
O TR NSE for transitional device

Please complete the following for a final clearance decision (i.e., SE, SE with Limitations, etc.):

Indications for Use Page Attac__FU

510(k) Summary /510(k) Statement Attach Summary x

Truthful and Accurate Statement. Must be present for a Final Decision x

Is the device Class Ill? x

If yes, does firm include Class III Summary? Must be present for a Final Decision

Does firm reference standards? Ix
(If yes, please attach form from http://www.fda.cov/opacom/morechoices/fdaforms/FDA-
3654.pdf)

Is this a combination product? x
(Please specify category . see
http://eroom.fda.pov/eRoomRe/Files/CDRH3/CDRHPremarketNotification5lOkPropram/0 413b/COM
BINATION%20PRODUCT%20ALGORITHM%20(REVISED%203-12-03). DOC

Is this a reprocessed single use device? x
(Guidance for Industry and FDA Staff - MDUFMA - Validation Data in 510(k)s for
Reprocessed Single-Use Medical Devices, http://www.fda.gov/cdrh/ode/quidance/1216.html): ;

Is this device intended for pediatric use only? x

Is this a prescription device? (if both prescription & OTC, check both boxes.) x
Did the application include a completed FORM FDA 3674, Certification with Requirements of ' 91
ClinicalTrials.gov Data Bank?
Is clinical data necessary to support the review of this 510(k)? 0
For United States-based clinical studies only: Did the application include a completed FORM
FDA 3674, Certification with Requirements of ClinicalTrials.gov Data Bank? (If study was

Rev. 2/29/12
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conducted in the United States, and FORM FDA 3674 was not included or incomplete, then I
applicant must be contacted to obtain completed form.)

Does this device include an Animal Tissue Source? x

All Pediatric Patients age<=21

Neonate/Newborn (Birth to 28 days) x

Infant (29 days -< 2 years old) i x

Child (2 years -< 12 years old) x
Adolescent (12 years -< 18 years old) x

Transitional Adolescent A (18 - <21 years old) Special considerations are being given to this x
group, different from adults age 21 (different device design or testing, different protocol
procedures, etc.) i

Transitional Adolescent B (18 -<= 21; No special considerations compared to adults => 21 years x
old)

Nanotechnology x

Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC. x
Guidance, http://www.fda.aov/cdrh/comp/uidance/169.html)

Regulation Number Class* Product Code

21CFR8726350 11 NXV

(*If unclassified, see 510(k) Staff)
Additional Product Codes: EAQ. HQY

- MaryS.Runner-S
Review: 4~..i 13.03.13 10:59:50

Review: .. 7
(Branch Chief) (Branch Code) (Date)

Kwame 0. Ulmer

Final Review: 2013,03,3B14:4739-W ML

(Division Director) (Date)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES MEMORANDUM
Food and Drug Administration

Office of Device Evaluation
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

Premarket Notification [510(k)] Review
Traditional

K1231691S001

Date: March 13, 2013

To: The Record Office: ODE

From: Leah S. Royce, D.D.S. Division: DAGRID

510(k) Holder: Forward Science LLC

Device Name: Oral ID

Contact: Brian Pikkula, Ph.D.

Phone:.855-696-7254

Fax: 855-329-6725

Email: bpikkula@oralid.com

1. Purpose and Submission Summary
The 510(k) holder would like to introduce Oral ID into interstate commerce. Oral ID is a class II
medical device regulated under 21CFR872.6350 as an ultraviolet detector, a device intended to
provide a source of ultraviolet light used to identify otherwise invisible material such as dental
plaque, present in or on teeth, under product code NXV. Oral ID accessories include
photosensitive glasses (21 CFR 886.5859, HQY) which are class I exempt. The company
identified the following predicate devices: VELscope Vx (K102083) and Dentlight Oral Exam
Light Kit (K101140).
The submission included a medical device user fee cover sheet, a confirmation of payment
document, a CDRH premarket review submission cover sheet, a table of contents, a 510(k) cover
letter, general information, indications for use statement (IFUS), 510(k) Summary, Truthful and
Accuracy Statement, Class III Summary and Certification statement, Financial Certification or
Disclosure Statement, Declaration of Conformity, Executive Summary, Device description and
specifications, substantial equivalence, proposed labeling, sterilization/shelf life statement,
biocompatibility, software statement, electromagnetic compatibility/electrical summary,
performance testing-bench, performance testing - animal, and performance testing - clinical
statement that the submission included scientific abstracts and studies. The literature provided
however was not determined to be directly relevant to the submission.
On October 31, 2012, an RTA checklist was completed and a request for additional information
(AI) was sent by email to the company.
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OrallD; 123169, Forward Science

On November 7th, the company provided additional information in response to the RTA
checklist and comments.
On February 8th, the company provided additional information labeled 5001.
On February 19t, 20t, 27t, and March 7t, the sponsor provided additional information by
email.
On February 22nd, a consult on optical and thermal safety was provided by Josh Pfeffer, PhD,
CDRH/OSEL/DP
II. Administrative Requirements

Indications for Use page (Indicate if: Prescription or OTC) x

Truthful and Accuracy Statement x

510(k) Summary or 510(k) Statement Summary x

Standards Data Report Form - Form 3654
1: No standard used - No Standards Form Required
2: Declaration of Conformity - Yes Standards Form Required
3: Standard but no declaration - Yes Standards Form Required

In S001, the company provided SDRs for IEC 60601-1: Medical Electrical Equipment - Part 1;
IEC 606011-1-2 Medical Electrical Equipment - Part 1-2:, IEC 62471 Photobiological Safety of
lamps and lamp systems, ISO 13485: Medical Devices Quality Management systems; ISO 14971:
Application of risk management to medical devices.
The 510(k) Summary included the IFUS, and a section on technological characteristics that
contained marketing claims and no performance testing was included. FDA requested that the
company remove the marketing claims, describe the performance testing and revise the
substantial equivalence discussion.
On March 7Th, the company provided a revised 510(k) Summary.
Ill. Device Description

Is the device life-supporting or life sustaining? x

Is the device an implant (implanted longer than 30 days)? x

Does the device design use software? x

Is the device sterile? x

Is the device reusable (not reprocessed single use)? x
Are "7lann" for the end user?

2

(b) (4)
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Oral/D; 123169, Forward Science

The submission stated that the device is a <175 mm length and <30 mm diameter hand-held,
battery operated, oral illumination and examination light emitting diode (LED)-based optical
source. with peak irradiation in the violet/blue region of the spectrum 

 The light is used together with eyewear (filtered glasses accessories) to attenuate optical
wavelengths of

A. The light:
1. Physical characteristics, material composition

 The company stated
that they had also updated the 510(k) Summary device description and provided the revised
510(k) Summary in Appendix B.
The submission stated the material composition of the device as 

2. LED specification
The submission stated a range of wavelength for the device of 

The submission provided information on the LED source in terms of spectral distribution and
intensity, .

3. Device operation
The submission stated that when healthy tissue is exposed to the blue light, the end user views

3

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

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)
(b) (4)
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OraliD; 123169, Forward Science

the tissue as green through the photosensitive glasses due to healthy tissue emitting
fluorescence. The submission stated that under identical conditions, abnormal tissue will
appear dark due to lack of fluorescence. 
Principles of Operation,

Reviewer analysis determined that this additional
information was acceptable.

Reviewer analysis of the response determined that the response was adequate.

B. The Accessories:
1. Eyewear: The submission stated that the eyewear is 

2. Batteries: The submission stated that 2 6.0 V primary lithium CR123A batteries power the
LED, however there was no information on the battery life provided in the device description.
In the labeling however, the submission states a cycle duty of 2 minutes on /2 minutes off. (see

4

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
(b) (4)
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bench performance testing section)

IV. Indications for Use
The submission provided the following IFUS:
Oral IDTM is intended to be used by qualified health-care providers to enhance the identification
and visualization of oral mucosal abnormalities that may not be apparent or visible to the
naked eye, such as oral cancer and premalignant dysplasia.
Oral ID TM excites the tissue with blue light and allows for direct visualization of the resulting
natural tissue fluorescence.

Oral IDTM eyewear is reusable filtered eyewear that is worn by the healthcare professional
during the oral examination to enhance the effects of the fluorescence visualization of tissue by
the Oral ID blue light.

On February 19th and 20t, the sponsor provided additional clinical photographs on two
patients, labeled patient C and patient D. Reviewer analysis determined that this additional
information was acceptable 

On February 27, the company provided a revised IFUS stated as follows:
OrallDTM is intended to be used by a dentist or physician as an adjunct to an oral
examination to aid in visualization of oral mucosal abnormalities, such as oral cancer and
pre-cancer.

V. Predicate Device Comparison
The submission stated that the device differs from the predicate devices only in the power
source. The submission device uses primary CR123A batteries, whereas the predicate devices
use rechargeable batteries. All devices use batteries to power a high -intensity LED.
The submission included the following table: Comparison of Submission Device with

Predicates:

5

(b) (4)

(b) (4)

(b) (4)

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

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



Oral/D; 123169, Forward Science

OrallD Sorward VELscope Vx Dentlight Oral Exam
Science Light Kit

Submission number K123169 K102083 K101140

Indications for use Oral ID'm is intended VELscope Vx is Dentlight Oral Exam
statement to be used by intended to be used Light Kit is indicated

qualified health-care by a dentist or for providing
providers to enhance health-care provider illumination to aid
the identification and as an adjunct to visualization during
visualization of oral traditional oral oral procedures and
mucosal examination by an adjunct to
abnormalities that incandescent light to enhance the
may not be apparent enhance the visualization for oral
or visible to the visualization of oral examination of
naked eye, such as mucosal mucosal
oral cancer and abnormalities that abnormalities
premalignant may not be apparent
dysplasia. Oral IDT or visible to the
excites the tissue..... naked eye, such as

oral cancer and
premalignant
dysplasia.
VELscope Vx is
further intended to be
used by a surgeon to
help identify
diseased tissue
around a clinically
apparent lesion and

...... eyewear is thus ais in
reusable ... determining the

appropriate margin
for surgical excision.

Power source for CR 123A primary Rechargeable Rechargeable lithium
LED lithium batteries Lithium ion batteries battery
Method of operation Direct visualization of Direct visualization of Direct visualization of

fluorescent tissues fluorescent tissues fluorescent tissues
Wavelength 400-460 nm blue 410nm violet light

light 530 nm green light
6000K (white)

Light intensity 30 - 75 mW/cm2
Projected light image .75 W

4 cm at 10 cm
distance
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Clinical data Photographs of a Illumination and
variety of oral fluorescent image
mucosal lesions

Bench testing Optical power mW Spectral data... Optical power testing
Peak Wavelength nm Optical wavelength

Beam quality

Cycle time 5,10,20 seconds
recommended for 0 - 35 degrees
use
Operating
temperature

Standards Referenced 60601 IEC 60601-1-2
conformance

Accessories Two pair filtered
glasses

While the submission predicate device comparison provided a general, qualitative comparison
of the subject and predicate devices, the company was asked to provide a quantitative
comparison of the light sources -including total power, maximum local irradiance at clinically
relevant distances, spectral distribution (including relative intensity of visible vs. ultraviolet
radiation) and illumination uniformity - as well as eyepiece filtering characteristics of the
subject and predicate devices.
In Al of February 27, the company stated that the expected radiant flux f the OrallD is

The spectral distribution is provided in Appendix 0 in response
to the telephone hold (FS-0236 - Evaluation of Optical Safety). The illumination uniformity of
the subject device is provided. We do not have access to the predicate devices and thus cannot
provide the detailed information requested. 

K101140, 

company was 

 The first in for the examination of the OrallD Instructions for Use state,
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"Conduct a thorough visual and manual oral examination, both extra-oral and intra-oral per the
ADA guidelines." 

Review analysis of the response determined that the justification is adequate.

Vi. Labeling
The submission provided draft labeling including the manufacturer address, name, contents,
symbols with English translation, Directions for Use (DFU) with device description, intended
uses identical to the IFUS, appropriate warnings regarding care and storage, and a caution not
to look directly into the light. The labeling included selection of batteries but no information on
expected battery life and power. 

. This company was asked to clarify this statement, provide the IEC 60601 report, and
to perform bench testing upon which to establish clear guidelines in the labeling for maximum
use time and time required for the device to cool down.

In 3001, the company stated that the report,  addresses the
power and wavelength of the LED light sources as a function of time; 

VII.Sterilization/Shelf LifelReuse
The submission stated that sterilization and shelf life are not applicable. However the DFU
included a section on maintenance, stating that the device "should be cleaned and disinfected
between each patient use. The external surfaces of the handpiece should be wiped down with a hospital
grade surface disinfectant and a towlette or gauze... do not use disinfectants with alcohol content over
70%". 

In S001, the company stated the DFU was updated in the Maintenance section, provided in

VIII. Biocompatibility

8
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biocompatibility testing is required at this time.

IX. Software
The submission stated that this section is not applicable. It appears that the device does not use
software.

X.Electromagnetic Compatibility and Electrical, Mechanical and Thermal Safety

9
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In summary, during normal clinical use as labeled in the Instructions for Use 
the possibility of a risk to the patient is

exceptionally remote and would necessitate that the clinician to use the device in

10
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represents an
exposure time well outside the directions for use included for the device, and as such, the
labeling is adequate and at this time, no further testing is required.

A consult was also obtained from  regarding optical safety of the device. In his
consult, he determined that in general, the approach outlined for optical safety evaluation based
on the IEC 62471 standard for lamp sources appeared appropriate. 
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Reviewer analysis is that the requests for additional information were fulfilled.

XI.Performance Testing - Bench
The original submission stated that optical power testing and optical wavelength testing were
performed 

In 5001, the company stated that the report,  addresses the
power and wavelength of the LED light sources as a function of time; 

XII Performance Testing - Animal
The submission does not include any performance testing using animals.

XIII Performance Testing - Clinical
The submission does not include any clinical performance testing.

12
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XIV.Substantial Equivalence Discussion
Yes No

1. Same Indication Statement? X If YES = Go To 3

2. Do Differences Alter The Effect Or Raise If YES = Stop NSE
New Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = Go To 5

4. Could The New Characteristics Affect X If YES = Go To 6
Safety Or Effectiveness?

5. Descriptive Characteristics Precise X If NO = Go To 8
Enough? If YES = Stop SE

6. New Types Of Safety Or Effectiveness If YES = Stop NSE
Questions?

7. Accepted Scientific Methods Exist? If NO = Stop NSE

8. Performance Data Available? X If NO = Request Data

9. Data Demonstrate Equivalence? X Final Decision: SE

Note: See
http://eroom.fda.gov/eRoomReq/Files/CDRH3/CDRHPremarketNotification5lOkProgram/0.
4148/FLOWCHART%20DECISION%20TREE%20.DOC for Flowchart to assist in decision-

making process. Please complete the following table and answer the corresponding questions.
"Yes" responses to questions 2, 4, 6, and 9, and every "no" response requires an explanation.

3. Describe the new technological characteristics: The submission device differs from the
predicate devices in two ways. First, the submission device power source is from primary
lithium batteries rather than rechargeable batteries. 

4. Explain how new characteristics could or could not affect safety or effectiveness:
The company provided testing for battery life and provided labeling changes with
recommendations for battery replacement based on the performance testing of the
battery life and device light output. 
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does the predicate device.
5. Explain how descriptive characteristics are not precise enough: The original submission

did not include details of thermal safety, electromagnetic compatibility, and optical
safety, as well as did not include clinical data, or adequate labeling.

9. Explain how the performance data demonstrates that the device is or is not substantially
equivalent: Additional information including performance testing, clinical data, revisions in
the IFUS, and labeling and predicate device comparison provided by the company and
reviewed and analyzed by FDA determined that the additional information provided
answered FDA's concerns about safety and effectiveness of the device compare to predicate
devices, and to FDA's concern about the exposure to oral mucosa to UV light.

XV.Contact History
On October 31st, FDA emailed the sponsor the RTA checklist with comments clarifying the use
of the checklist.
On November 2nd, FDA received an email from the company stating that a response to the RTA
checklist is forthcoming.
On November 7h, FDA received additional information from the company.
On December 7, 2012, FDA emailed the following request for additional information and the
document was placed on telephone hold:

14
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11. You provided directions for use that include a section on maintenance of your device in
which you stated that the device "should be cleaned and disinfected between each
patient use."

12. You referenced ISO 13485 and ISO 14971, however you did not include a risk assessment
or the Standards Data Forms for these standards. Please provide a risk assessment for
your device, and the Standards Data Forms for all standards referenced.

On December 10t, the company sent an email to FDA confirming receipt of the request for
additional information, and requested a teleconference.
On December 11t FDA emailed the company with a date for the teleconference.
On December 12th, the company sent a confirmation for the teleconference date.
On December 12th, FDA confirmed the DEDB members for the phone call and call in
number for the sponsor
On December 13th, the company confirmed the teleconference date again.
On December 15th, a teleconference occurred between FDA 

and the company 

exempt

and that the disinfection and barrier protection recommendations will be
addressed in the labeling.
On  the company contacted the FDA by email, providing information and a link
to the company's draft response.
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On  FDA emailed the company to state that the file sent could not be
downloaded, and that the company should send the draft response by email.
On , the company emailed the FDA a statement that a CD with the draft
response to the telephone hold by FEDEX, and with an email attachment of the first section
of the response.
On , the FDA confirmed receipt of the CD by FEDEX to the company.
On , the sponsor provided the following additional information to FDA, which
includes reviewer analysis of the responses:

1. You have provided a device description that includes clinical photographs comparing the
use of clinical examination lighting with fluorescent lighting. 

Reviewer analysis determined that this
additional information was acceptable.

2. You stated in your device description that the batteries power 

 The response
was acceptable.

b. Please indicate based on bench testing, whether a change in the discharge power of
the batteries alters the LED wavelength or light intensity. 

The response was acceptable.
c. Please provide a recommendation of expected battery replacement as indicated by

bench performance testing. 

 The response was adequate.
d. Please include the recommendation of expected battery replacement in your

labeling. 
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 The response is acceptable.
3. You stated the length and diameter of your device, and that the material composition for the

light is aluminum with grey anodization.
a. Please provide an engineering drawing to scale of your handpiece device.

The response was
acceptable.

b. 

The response was adequate.
4. You have stated that the photosensitive glasses are included in this submission, and you

stated that the glasses have
a. 

. The response was adequate.
b. 

 The response was adequate.
c. Please provide bench testing to validate the filtering specification for the glasses.

. The response was adequate.
5.
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maximum temperature

be sufficient to avoid damage. Thus, the use of the more conservative 

b. Please define "collateral standards EMC/EMI" and provide performance testing for
these standards.

. The response was
adequate.

c. Please provide bench testing to validate maximum recommended time for use of the
device and recommended time to allow device to cool before additional use.

 The response was adequate and
supports the duty cycle in the labeling.

d. Please provide revised labeling to inform the end user of recommended on/off times
for use of the device based on the bench testing. See Sc

e. Please provide Standards Data Forms for any and all standard to which your testing
conforms. The sponsor provided SDRs for IEC 60601-1-2, and IEC 62471. The
response was adequate.

6. 

. The response was adequate.
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7. You referred to electromagnetic compatibility emission testing but you have not referred to
immunity testing. Please provide testing to show conformity to immunity or alternatively,
please provide a justification for why you have not provided immunity testing. The company
stated that the Electromagnetic Compatibility and Electromagnetic Interference, and the company
included the full report with a certificate of compliance. The response was adequate.

8. You have provided in your device description a range of wavelength for your device of 

9. You provided an Indications for Use Statement that includes a description of your device.
The Indications for Use Statement is a statement to simply state indications for use of a
device.

a. Please provide revised Indications for Use Statement. We recommend that you
remove the following statements from your Indications for Use Statement:

"Oral ID m excites the tissue with blue light and allows for direct visualization of
the resulting natural tissue fluorescence. Oral IDTm eyewear is reusable filtered
eyewear that is worn by the healthcare professional during the oral examination
to enhance the effects of the fluorescence visualization of tissue by the Oral ID
blue light. "

The company provided a revised IFUS. The response was acceptable.
b. Please provide a revised 510(k) Summary and revised labeling with the revised

Indications for Use Statement. The sponsor provided revised DFU and 510(k)
Summary with the identical statement to the revised IFUS. The response is
adequate.

10. You have provided a 510(k) Summary. FDA conducts a comprehensive review of the 510(k
Summary in accordance with 21 CFR 807.92. Based on our assessment of your 510(k)
Summary in section 6 of the submission, FDA believes that your Summary does not meet
the regulation. Please edit the 510(k) summary as follows:

a. 

b. 
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c. 
d. 

e. 

The company provided a revised 510(k) Summary with requested revisions. The response
was adequate.

11. You provided directions for use that include a section on maintenance of your device in
which you stated that the device "should be cleaned and disinfected between each patient
use." The external surfaces of the handpiece should be wiped down..." 

The response was adequate.
12. 

. The response was adequate.
On February 22, the FDA sent the following requests for additional information to the sponsor
following review of the responses provided to FDA on February 8t:
1. In general, the approach you have outlined for optical safety evaluation based on the IEC

62471 standard for lamp sources appears appropriate. 

2. In the thermal safety analysis  section 4.1.3, you have indicated that the

3. , you addressed thermal safety and the enclosed testing report,
Appendix J. You have provided data in the thermal safety analysis 

4. 
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5. 

6. 

7. 

8. You have provided information on the LED source in terms of spectral distribution and
intensity,

9. 

In addition, we will speak about the Indications for Use Statement for your device on
Monday.
On February 22, the company sent an email to FDA requesting a teleconference for Monday
February 25th, and stated that they had a question about the question #5.
On February 26t, the company and FDA held a teleconference about the IFUS and question #5.

 The FDA also clarified questions that the sponsor had
for question #5.
On February 27th, the company sent FDA response to requests for additional information by
email with attachments for responses and test reports, as well as a revised IFUS and revised
DFU. On February 27th, FDA confirmed receipt of the response by email to the company.
The requests and reviewer analysis are as follows:
1. In general, the approach you have outlined for optical safety evaluation based on the IEC

62471 standard for lamp sources appears appropriate. 
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 The response was adequate.
2.

 The response was adequate.
3.In response item L, you addressed thermal safety and the enclosed testing report,

. You have provided data in the thermal safety analysis indicating that the
maximum temperature rise produced by this device is approximately

 The
response was adequate.
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4

5. You have provided a general, qualitative comparison of the subject and predicate
devices. Please provide a quantitative comparison of the light sources -

The response was adequate.
6
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 The response was adequate.
7. 

The response was adequate.

8. You have provided information on the LED source in terms of spectral distribution and
intensity, but not on the spatial profile of illumination, 

 The response was adequate.
9.

The response was adequate.
On March 5t, FDA sent the following request for additional information to the company:
1.

A. 

B. 

2.
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You may wish to refer to the following link as you revise the 510(k) Summary:
htU:// www.fda.eov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice

/PremarketSubmissions/PremarketNotification5lOk/ucml42651.htm#link 7
On March 7th, the company sent an email to FDA with attachments of the revised IFUS (again),
a revised 510(k) Summary and a report on radiant energy thermal testing. The additional
information was reviewed (see comment Thermal Safety section) and the response was
adequate.

XVI.Recommendation
Substantially equivalent
Regulation Name: ultraviolet detector
Regulation Number: 21CFR872.6350
Product Code: NXV

Digital Signature Concurrence Table
Reviewer Sign-Off

Leah S.fgyeo
2013.0371:f8:24 0 04I00I

Branch Chief Sign-Off Runner -S

F5 8.iS4104'00'

Division Sign-Off Kwame 0. Ulr- A
2013.03.13 14:47 :4 4O4'O0'
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration

Consult Memo

Date: 21 January 2013

From: Josh Pfefer, CDRH/OSEL/DP

To: Leah Royce, CDRH/ODE/DAGID/DEDB
CC:

Re: Document#: K123169
Device: OrallD
Sponsor: Forward Science LLC

Background and Scope of Review

This consult is comprised of an optics review of the sponsor's 510(k) submission as well as their
response to prior deficiencies. Issues include evaluation of optical and thermal safety,
comparison of device characteristics and performance to predicate device, as well as the clinical
effectiveness of the technique.

Principles of Operation

The subject device includes a light source and eyewear for the clinician to enhance visualization
of neoplastic oral mucosa. 

 While the intensity of emitted fluorescence from healthy tissue is
much lower than that of reflected illumination light, the eyewear reduces visual interference
from blue light, enabling the user to visualize the fluorescence. While the mechanisms of
changes in endogenous fluorescence are not always clear or consistent, reductions in the normal
fluorescence intensity of mucosa can occur due to increased blood content due to angiogenesis,
or possibly changes in cellular metabolism or collagen crosslinking. Theoretically, by improving
the clinician's ability to visually identify regions with reduced fluorescence intensity, it should
be possible to detect and localize changes in fluorescence intensity that are indicative of mucosal
neoplasia.

Deficiencies

Optical Safety
1. In general, the approach you have outlined for optical safety evaluation based on the IEC

62471 standard for lamp sources appears appropriate. 
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2. 

3.

4.

Other issues
5. You have provided a general, qualitative comparison of the subject and predicate devices.

Please provide a quantitative comparison of the light sources -

6. 

7.

8. 
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Royce, Leah

From: bpikkula@oralid.com
Sent: Thursday, March 07, 2013 2:39 PM
To: Royce, Leah
Cc: Robert Whitman

Subject: RE: K123169

Hi Dr. Royce,

Sincerely,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

---- Original Message --------
Subject: RE: K123169
From: <boikkula@oralid.com>
Date: Thu, March 07, 2013 12:23 am
To: "Royce, Leah" <Leah.Royce@fda.hhs.ogv>
Cc: "Robert Whitman" <RWhitman~oralid.com>

Good Morning Dr. Royce,

Per your request below, attached are the following documents:

If you have any questions, please feel free to contact me.

Sincerely,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

--- Original Message ----
Subject: K123169
From: "Royce, Leah" <Leah.Royce@fdA.hhs.gv>
Date: Tue, March 05, 2013 7:45 pm
To: "bpikkula@0ralid~com" <bQikkuadoralid.com>

Hello Brian:

Please provide this information by email by Friday March 8th in order for FDA to complete the review of your device. Please feel free to contact me with any questions
that you may have.

Sincerely,

Leak
LeakLs. Royce,, D.O.S.
DetaVevLcee&Brawndy
Celter for Device"dandtRdologicaIealthv
forodvaidi DruAdanintatratuoi
10903 New faips4'e'Ave.te'
1066 -6460

3/13/2013
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Royce, Leah

From: Royce, Leah
Sent: Friday, March 08, 20137:14 Al
To: bpikkulaoralid.com'
Subject: RE: 123169

Good morning Brian:

Thanks for all of the additional information. We am in the process of completing our review. Have a good weekend.

Sincerely,

Leak
LeakS. Royce1 D.D.S.
DentaL Dew (ce- Srandv
Center for Devicesa utRadioogicatfteaUlv
FoC&a. DuAd0. crnstrat;osv
10903 Ne. lanpshinAverwe'
W066 -6460
SaverSprng, MD 20993 -0002
301-796-6268
Fos.301 -847-8109

From: bplkkula@oraHd.com [maito:bpikkuta@oralld.com
Sent: Thursday, March 07, 2013 2:39 PM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Hi Dr. Royce,

Sincerely,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

---- Original Message ---
Subject: RE: K123169
From: <bnikkula@oralld.com>
Date: Thu, March 07, 2013 12:23 am
To: "Royce, Leah" <Leah.Rovce~fda.hhs.oov>
Cc: "Robert Whitman" <RWhitmaneoralid.com>

Good Morning Dr. Royce,

Per your request below, attached are the following documents:

If you have any questions, please feel free to contact me.

Sincerely,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

---Original Message-
Subject: K123169
From: "Royce, Leah" <-Ledh.RyC@fda.hhs.aov>
Date: Tue, March 05, 2013 7:45 pm
To: "bpikkula@oralid.com' <boikkula_@oralid~com>

3/12/2013

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

V. 510(k) SUMMARY

Submitted by: Forward Science LLC
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph: 855-696-7254
Fax: 855-329-6725

Contact Person: Brian Pikkula, PhD

Date Prepared: October 04, 2012

Proprietary Name: OralIDTM

Common Name: Oral Examination Light and Accessories

Classification: Class 11: 21 CFR § 872.6350
Class 1: (Exempt) 21 CFR § 886.5850

Classification Name: Ultra-violet Detector - NXV (EAQ)
Photosensitive glasses - HQY (Exempt)

Predicate Devices: DentLight Oral Exan Light Kit (K101140)
DentLight Inc
1411 E. Campbell Rd, Suite 500
Richardson, TX 75081

VELscope Vx (K102083)
LED Medical Diagnostics
235 - 5589 Byrne Road
Burnaby, BC, Canada, V5J 3J1

Device Description:

OralIDTM is a battery operated (CR123A), hand-held, oral illumination and examination light designed for
use by dental and medical professionals to be used as an adjunctive tool for fluorescence visualization of
oral mucosal tissue. OralIDTM accessories include two pair of filtered eyewear for both the clinician and
patient.

Intended Use:

OralIDTM is intended to be used by a dentist or physician as an adjunct to an oral examination to aid in
visualization of oral mucosal abnormalities, such as oral cancer and pre-cancer.
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FORWARD SCIENCE LLC 2511 Wind Fall Ln

Sugar Land, TX 77479 USA
Ph: 855-696-7254

Technological Characteristics:

OrallDTM uses "CRI23A" batteries to operate one high intensity LED to emit a visible blue light to aid in
visualization of oral mucosal abnormalities, such as oral cancer and pre-cancer. While using the filtered
glasses and OrallDTM oral examination light, healthy tissue fluoresces while abnormal tissue appears dark
due to lack of fluorescence.

Substantial Equivalence

OrallDTM has the same intended use and technical characteristics as the predicate devices (KI01 140 and
K102083); each uses fluorescence as the primary mode to aid in visualization of tissue for determining
oral tissue abnormalities.

Predicate K101 140 uses rechargeable batteries to power high-intensity LEDs that produces a violet light
and views fluorescence through filtered loupes.

Predicate K102083 uses rechargeable lithium ion batteries to power high-intensity LEDs that produce
blue light and views fluorescence through a hand piece with a filtered lens.

OrallDTM uses "CR123A" batteries to power a high-intensity LED that produces blue light as illumination
for excitation for tissue fluorescence viewed through filtered eyewear.

The only technological difference from the predicate devices is the power source. While both predicate
devices use rechargeable batteries, OrallDTM uses primary CRI23A batteries to power the device, which
decreases the electrical safety risk of the recharging process.

The operational principles of the proposed and predicate devices are identical with the primary mode to
aid in visualization of tissue through fluorescence. Each of these devices is powered by batteries and uses
LED technology to illuminate the oral cavity view the tissue fluorescence through a filtered lens.

The design, materials, method of operation, and labeling are substantially equivalent.

OrallDTM is substantially equivalent to the cleared predicate devices.

Performance Testing and Compliance

The following tests were conducted to evaluate the functionality and performance of the proposed
OrallDTM oral examination light:

* Optical Safety
* Thermal Safety
* Optical Wavelength
* Optical Power Testing
* Beam Quality

OrallDTM conforms to electrical safety requirements and complies with the electromagnetic compatibility
standards established by IEC 60601-1-2.
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FORWARD SCIENCE LLC 2511 Wind Fall Ln

Sugar Land, TX 77479 USA
Ph: 855-696-7254

IV. Indications for Use

Applicant: Forward Science LLC
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph: 855-696-7254
Fax: 855-329-6725

510(k) Number (if Known): K123169

Device Name: OralIDTM

Indications For Use:

OrallDTM is intended to be used by a dentist or physician as an adjunct to an oral
examination to aid in visualization of oral mucosal abnormalities, such as oral cancer
and pre-cancer.

Prescription Use X AND/OR Over-the-Counter
(Per 21 CFR 801 Subpart D) (Per 21 CFR 801 Subpart C)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)
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(b) (4) Radiant Energy Thermal Testing
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Hello Brian:

Sincerely,

Leak
Leak)S. Royce, VD.VS.
Ventub Dev~cev8randv.
Center lonr Devices4a*SRadioloica Heav
Food, a.n& VrugAd.minittra oin
10903 New HalnptiAvewe'
W066 -@460
Saver Spring, MD 20993 -0002
301-796-6268
Fri301 -847-8109
isak&roycefd a hhov
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(b) (4)
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Royce, Leah

From: bpikkula@oralid.com
Sent: Wednesday, February 27, 2013 11:37 AM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Thanks for the note, Dr. Royce.

Brian

-------- Original Message --------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Royceafda.hhs.ciov>
Date: Wed, February 27, 2013 10:28 am
To: "bpikkula@oralid.com" <bpikkula~aoralid.com>

received. I will be in touch regarding any need to revise the 510(k) Summary.

Leak
LeakS. Royce1 D.D.S.
Denrted DevCcetwBrovnchk
CeA'ter fir Vev~ce4' and' Ra4ZologicaV *ea.Wv
Food' a-nd' VngA ctmtnityattomy
10903 New YamnphtireAvenve&
1066 -G460
Salver SprLng, MD 20993 -0002
301-796-6268
Fax 301-847-8109
leah<royce@fdoz hhs4gov

From: bpikkula@oralid.com [mailto:boikkula@oralid.com]
Sent: Wednesday, February 27, 2013 11:27 AM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Good morning, Dr. Royce.

Attached are several documents.

* 
* 

3/11/2013

(b) (4)

(b) (4)
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* 

* 
*

I will call shortly to confirm receipt of this email. If you have any questions, please feel
free to reach out.

All the Best,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

-------- Original Message --------
Subject: K123169
From: "Royce, Leah" <Leah.Royce@fda.hhs.qov>
Date: Fri, February 22, 2013 9:30 am
To: "bpikkulaaoralid.com" <bpikkulaCoralid.com>

Good morning Brian:

1. In general, the approach you have outlined for optical safety evaluation based on the
IEC 62471 standard for lamp sources appears appropriate.

2. 

3.

3/11/2013

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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4. 

5. You have provided a general, qualitative comparison of the subject and predicate
devices. 

6

7

8.

9.

Sincerely,

Leoah
Leak S. Royces, D.O.S.
DentrxZ' DevCce4' B rach
Center for DevLce4 atni Rad.cologicahealth
Food' ctvu DruffAdtni6tatuoru
10903 New Hxmpihtr&Avenue
V066 -G460
Salver SprCn- MD 20993 -0002

3/11/2013

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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301-796-6268
Fa4'301-847-8109
Lea31 rc0ce@{d.hhwgov
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INSTRUCTIONS FOR USE
Or alID'

A Forward Science Company
PACKAGE CONTENTS

DEVICE DESCRIPTION '* OraIID~' Device

OralIDM is a battery operated, hand-held oral * Clinician Filtered Eyewear
examination light to be used as an adjunctive device for

* Patient Filtered Eyewear
oral mucosal screening. Accessories include filtered
eyewearfor both the clinician and patient. * 6 CR12 3A lithium batteries

OralIDTM emits a visible blue light into the oral cavity. o IFU (instructions for use)
The OralIlDm eyewear is worn by the healthcare * Storage/Display Box
professional to enhance the visual effects of the blue

light during the examination. Normal, healthy tissue
fluoresces green while abnormal tissue appears dark
due to lack of fluorescence.

FLUORESENCE TECHNOLOGY DEVICE REGISTRATION

Traditional oral examinations include tactile and visual Please registeryour OralIDTM device online at
methods, utilizing reflected light to visualize the oral www.OralID.com/register. Registration will expedite
cavity. OralIDM utilizes fluorescence technology to the warranty process of the device and to help keep
examine the oral cavity, being able to identify tissue you informed of the most recent news regarding
changes in some cases before they become visible to oral screening.
the naked eye.

WARRANTY
INTENDED USE

Forward Science LLC warrants this equipment to the
OrallDTM is intended to be used by a dentist or physician original purchaser against any manufacturing defects
as an adjunct to an oral examination to aid in for a period of one (a) year from the original date of
visualization of oral mucosal abnormalities, such as oral
cancer and pre-cancer. purchase. Warranty registration of your OralIDTM

device at www.OralID.com/register will expedite the

A Do not charge batteries (when drained please dispose of them warranty process.

per your local laws or regulations). The warranty is void if product is not used and

A Do not mix old and new batteries (use batteries in pairs). - maintained according to the Instructions For Use

Ax Do not mixdifferent brand batteries, provided with the device.

A Only use high quality, US Manufactured CR123A Energizer Should service repair be required, please contact

batteries. OralIDT" Customer Support to obtain instructions
and return material authorization (RMA) number.
The original purchaser is responsible for shipping
and handling charges when returning product for
servicing

A Due to the high power LED, this device may be warm to the

touch'after several minutes of illumination.

A Do not look directly into the light.
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INITIAL SET UP MAINTENENCE

The device is shipped ready to use. For battery OralIDTm device should be stored in a cool, dry place.

replacement, insert batteries with the +" end facing the OralIDTM shall be cleaned and disinfected between each
front of the device, as seen in the picture below, patient use. The external surfaces of the Handpiece shall

then be wiped down with a hospital-grade surface
disinfectant and a towelette or gauze, e.g. CaviwipesTM

or equivalent. Do not use disinfectants with alcohol
content over 70%.

The CDC recommends the use of a sheath during
THE ORALID EXAMINATION standard procedures as best practice. For a list of

Before any oral examination occurs, please review all of approved sheaths, please contact us.

the patient's medical and dental history OralIDTM is recommended to be turned off for a total of
2 min after each 2 min examination. This will also allow

1. Conduct a thorough visual and manual oral the device to cool priorto the next examination.

examination, both extra-oral and intra-oral per the OralID TM batteries shall be replaced after approximately
ADA guidelines. So - 2 min. examinations. After the batteries have been

2. The filtered eyewear should be placed on at this utilized for approximately aoo minutes, the light

time for both the clinician and patient. Both glasses intensity begins to decrease.

are the same, so the clinician shall choose which Filtered Eyewear (Clinician and Patient)
glasses fit best. Filtered eyewear should be cleaned with soap and water.

3. If possible, dim the lights in the operatory (not Do not use alcohol or alcohol-based products, as this will

degrade the lenses.
necessary for use).

4. Press the ON/OFF power button at the back of the CONTRAINDICATIONS

device. Prior to use of OrallDTM, healthcare provider should

S. Using the OralIDTM device, repeat the intra-oral always perform a conventional oral mucosal
examination per the ADA guide lines.

examination There are no known contraindications.

*Normal tissue emits a green fluorescence
DEVICE SPECIFICATIONS & CARE*Abnormal tissue appears dark due to lack of
- Dimensions 2.4 cm diameter x 22.5 cm length

fluorescence - Battery: 2 x CR1234A primary lithium
Note: Inflammation typically appears dark due to - Battery Life: For a 2 min. exam, batteries should

increased blood vessels. last approximately So exams

6. Document all relevant findings. (Documentation MANUFACTURER INFORMATION

forms can be found at www.OrallD.com) Forward Science LLC

7. Inform the patient of any/all relevant findings and 2511 Wind Fall Ln

appropriate course of action. Sugar Land, TX 77479

8. Follow up in 2 weeks or refer as appropriate. U.S. Federal law restricts this device to sale by or on the
INFORMATION order of a Dentist, Physician, or other appropriately

CONTACT Nlicensed health-care professional.
Phone: 855.MY ORALID (855.696-7254)
Fax: 855.FAX ORALID (855-329.6725) OralID TM Patent Pending
Web: www.OralID.com
Email: info@OrallD.com Remember: The Gold Standard for diagnosing

abnormal lesions is a surgical biopsy.

lREF FS-lov.2
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

Food and Drug Administration February 27, 2013
CDRH/ODE
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, Maryland 20993-0002

RE: K123169 - Response to 22-Feb-13 Email Questions

Dear Dr. Royce,

On the following pages and attachments are answers to the questions you submitted via email on
February 22, 2013 for the OrallD 510(k) application (K123169).

If you have any questions, please contact me by phone at 832-526-0150 or by email at
bpikkula@OralID.com.

Sincerely,

Brian Pikkula, PhD
President & CTO
Forward Science LLC
2511 Wind Fall Ln
Sugar Land, TX 77479
Cell: 832-526-0150
Ph: 855-696-7254
Fax: 855-329-6725
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

1. In general, the approach you have outlined for optical safety evaluation based on the IEC
62471 standard for lamp sources appears appropriate.

2. 

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

3. 

4. 

S6

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

5. You have provided a general, qualitative comparison of the subject and predicate devices.

We do not have access to the predicate devices and thus cannot provide the detailed information
requested. 

(b) (4)

(b) (4)

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

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

6. 

7. 

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

8. (b) (4)
(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

9. 

* 

* 

* 

* 

Go

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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(b) (4) Description of Optical Measurement Test Fixture
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(b) (4) Description of Optical Measurement Test Fixture
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(b) (4) Optical Testing Protocol
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(b) (4) Optical Testing Protocol
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INSTRUCTIONS FOR USE

OralID'
A Forward Science Company

PACKAGE CONTENTS

DEVICE DESCRIPTION * OralID'm Device

OrallDM is a battery operated, hand-held oral * ClinicianFiltered Eyewear
examination light to be used as an adjunctive device for * Patient Fitered Eyewear
oral mucosal screening. Accessories include filtered
eyewearfor both the clinician and patient. 6 CRa23A lithium batteries

OralIDTM emits a visible blue light into the oral cavity. * IFU (Instructionsfor use)
The OralID " eyewear is worn by the healthcare * Storage/Display Box

professional to enhance the visual effects of the blue

light during the examination. Normal, healthy tissue

fluoresces green while abnormal tissue appears dark
due to lack of fluorescence.

FLUORESENCE TECHNOLOGY DEVICE REGISTRATION

Traditional oral examinations include tactile and visual Please registeryour OralIDTM device online at
methods, utilizing reflected light to visualize the oral www.OralID.com/register. Registration will expedite
cavity. OralIDTM utilizes fluorescence technologyto the warranty process of the device and to help keep
examine the oral cavity, being able to identify tissue you informed of the most recent news regarding
changes in some cases before they become visible to oral screening.
the naked eye.

WARRANTY
INTENDED USE

Forward Science LLC warrants this equipment to the
OrallDTM is intended to be used by a dentist or physician original purchaser against any manufacturing defects
as an adjunct to anoral examination to aid in for a period of one (a) year from the original date of
visualization of oral mucosal abnormalities, such as oral purchase. Warranty registration of your OraIDTM
cancer and pre-cancer. device at www.OrallD.com/register will expedite the

A Do not charge batteries (when drained please dispose of them warranty process.

peryour local laws or regulations). The warranty is void if product is not used and

A Do not mix old and new batteries (use batteries in pairs). maintained according to the Instructions For Use

A Do not mix different brand batteries. provided with the device.

A Only use high quality, Us Manufactured CRI23A Energizer Should service repair be required, please contact

batteries. OralIDTM Customer Support to obtain instructions
and return material authorization (RMA) number.

The original purchaser is responsible for shipping

and handling charges when returning product for
servicing

A Due to the high power LED, this device may be warm to the

touch after several minutes of illumination.

/ Do not look directly into the light.
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INITIAL SET UP MAINTENENCE

The device is shipped ready to use. For battery OrallDTM device should be stored in a cool, dry place.

replacement, insert batteries with the "+" end facing the OraIDTM shall be cleaned and disinfected between each
front of the device, as seen in the picture below, patient use. The external surfaces of the Handpiece shall

then be wiped down with a hospital-grade surface
disinfectant and a towelette or gauze, 6.g. CaviwipesTM

or equivalent. Do not use disinfectants with alcohol
content over 70%.

The CDC recommends the use of a sheath during
THE ORALID EXAMINATION standard procedures as best practice. For a list of

Before any oral examination occurs, please review all of approved sheaths, please contact us.

the patient's medical and dental history. OralIDTM is recommended to be turned off for a total of
2 min after each 2 min examination. This will also allow

2. Conduct a thorough visual and manual oral the device to cool prior to the next examination.

examination, both extra-oral and intra-oral per the OralID'" batteries shall be replaced after approximately

ADA guidelines. 50 - 2 min. examinations. Afterthe batteries have been

2. The filtered eyewear should be placed on at this utilized for approximately aoo minutes, the light

time for both the clinician and patient. Both glasses intensity begins to decrease.

are the same, so the clinician shall choose which Filtered Eyewear (Clinician and Patient)

glasses fit best. Filtered eyewear should be cleaned with soap and water.

3. If possible, dim the lights in the operatory (not Do not use alcohol or alcohol-based products, as this will

degrade the lenses.
necessary for use).

4. Press the ON/OFF power button at the back of the CONTRAINDICATIONS

device. Prior to use of OralIDTM, healthcare provider should
always perform a conventional oral mucosal

S. Using the OrallD device, repeat the intra-oral examination perthe ADA guide lines.

examination There are no known contraindications.

*Normal tissue emits a green fluorescence

*Abnormal tissue appears dark due to lack of DEVICE SPECIFICATIONS & CARE
- Dimensions 2.4 cm diameter x 12.5 cm length

fluorescence - Battery: 2 x CR1234A primary lithium
Note: Inflammation typically appears dark due to - Battery Life: For a 2 min. exam, batteries should

increased blood vessels. last approximately 5o exams

6. Document all relevant findings. (Documentation MANUFACTURER INFORMATION

forms can be found at www.OralID.com) Forward Science LLC

7. Inform the patient of any/all relevant findings and 2521 Wind Fall Ln

appropriate course of action. Sugar Land, TX 77479

8. Follow up in 2 weeks or refer as appropriate. U.S. Federal law restricts this device to sale by or on the

order of a Dentist, Physician, or other appropriately
CONTACT INFORMATION licensed health-care professional.
Phone: 85.MY ORALID (855.696.7254)
Fax: 855.FAX ORALID (855-329.6725) OralIlD Patent Pending
Web: www.OralID.com

Remember: The Gold Standard for diagnosing
E l abnormal lesions is a surgical biopsy.

REF FS-aovt6.2
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77479 USA

Ph: 855-696-7254

IV. Indications for Use

Applicant: Forward Science LLC
2511 Wind Fall Lane
Sugar Land, TX 77479
Ph: 855-696-7254
Fax: 855-329-6725

510(k) Number (if Known): K123169

Device Name: OralIDTM

Indications For Use:

OrallDTM is intended to be used by a dentist or physician as an adjunct to an oral
examination to aid in visualization of oral mucosal abnormalities, such as oral cancer
and pre-cancer.

Prescription Use X AND/OR Over-the-Counter
(Per 21 CFR 801 Subpart D) (Per 21 CFR 801 Subpart C)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

Food and Drug Administration February 27, 2013
CDRH/ODE
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, Maryland 20993-0002

RE: K123169 - Response to 22-Feb-13 Email Questions

Dear Dr. Royce,

On the following pages and attachments are answers to the questions you submitted via email on
February 22, 2013 for the OrallD 510(k) application (K123169).

If you have any questions, please contact me by phone at 832-526-0150 or by email at
bpikkula@OralID.com.

Sincerely,

Brian Pikkula, PhD
President & CTO
Forward Science LLC
2511 Wind Fall Ln
Sugar Land, TX 77479
Cell: 832-526-0150
Ph: 855-696-7254
Fax: 855-329-6725
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

.855-696-7254

1. In general, the approach you have outlined for optical safety evaluation based on the IEC
62471 standard for lamp sources appears appropriate. 

2. 

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Sugar Land, TX 77459 USA
855-696-7254

3. 

4. 

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

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln

Sugar Land, TX 77459 USA
855-696-7254

5. 

We do not have access to the predicate devices and thus cannot provide the detailed information
requested. 

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

(b) (4)

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

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
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855-696-7254

6. 

7. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)
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855-696-7254

8. (b) (4)
(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

9. 

* 

* 

* 

* 

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln
Sugar Land, TX 77459 USA

855-696-7254

Food and Drug Administration February 19, 2013
CDRHIODE
Document Mail Center - W066-G609
10903 New Hampshire Avenue
Silver Spring, Maryland 20993-0002

RE: K123169 - Response to Request for Additional Clinical Images

Dear Dr. Royce:

On the following pages are clinical images of Patients C and D which are provided in response to the
request for additional imaging from the OrallD 5 10(k) application (K123169).

If you have any questions, please contact me by phone at 832-526-0150 or by email at
bpikkula @OrallD.com.

Sincerely,

Brian Pikkula, PhD
President & CTO
Forward Science LLC
2511 Wind Fall Ln
Sugar Land, TX 77479
Cell: 832-526-0150
Ph: 855-696-7254
Fax: 855-329-6725

Confidentially claimed per 21 CFR 807.95 OraIDTM 510(k) K123169 Additional Clinical Image Response
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855-696-7254

Patient History:

Confidentially claimed per 21 CFR 807.95 OraIDm 510(k) K123169 Additional Clinical Image Response 79

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Patient History:

Confidentially claimed per 21 CFR 807.95 OralIDTm 510(k) K123169 Additional Clinical Image Response SO

(b) (4)

(b) (4)

(b) (4)
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Royce, Leah

From: bpikkula@oralid.com
Sent: Tuesday, February 05, 2013 1:48 PM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Thanks very much for the note, Dr. Royce. We look forward to your thoughts on the sufficiency of
the response.
Sincerely,
Brian

-------- Original Message --------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Royce@fda.hhs.gov>
Date: Tue, February 05, 2013 10:53 am
To: "boikkula@oralid.com" <bpikkulaaoralid.com>

Received the FedEx package just now. Wanted to let you know.

Leaiv
LeavS. Royce, D.D.S.
De-ntal' Devces' 8 ranch
Center for Devbces ad Ra&hologicaV Kealtlv
Food' and ODrug' Aitnisnttratonr
10903 New Na-mpshtre'Averu&
W066 -G460
Saver Spri4tW, MD 20993 -0002
301-796 -6268
FaP301-847-8109
leaoivroyce@fdazhh5'.gov

From: bpikkulacoralid.com [mailto:bpikkula@oralid.com]
Sent: Monday, February 04, 2013 11:49 PM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Hi Dr. Royce,

Thanks for getting back to me. Not being able to retrieve documents from an external site
was a concern of ours.

We have sent via FedEx (tracking # 794674225217) a CD of the draft response to the
telephone hold. It is scheduled to arrive no later than 10:30am on Tuesday. However, I
am not sure if it will make it to your office before the time on Wednesday you have
allotted to review our draft response. So to cover all bases, I have attached the first
section of the response which provides answers to the questions of the telephone hold.

3/11/2013
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If you have any questions or need anything further, please feel free to contact me at your
convenience.

Sincerely,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

-------- Original Message --------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Roycedfda.hhs.aov>
Date: Mon, February 04, 2013 4:03 pm
To: "bpikkula@oralid.com" <bpikkula@oralid.com>

Hi Brian:

Thank you for your telephone inquiry. While your file is large, I can not download the file
here at FDA. Can you determine whether you can provide it as an

attachment to an email, and if so, send it to me at your earliest convenience? Otherwise, you
may choose to submit your official response to the Document Control Center (DCC) with a
hard copy and an eCopy. Once your response has cleared the DCC, I will receive the file and
I can begin the formal review.

Please let me know if you have additional questions.

Sincerely,

Leahk
LeakvS. Royce1 D.D.S.
DentaL Device&* B ra-ncv,
Ceyiter fbr VevLce4,a-nd&RadiologicabN eaUtK
Food a-ndDruqAdtn4iitr.attoru
10903 New IfadnpshireAvenuAe'
W066 -q460
Saver Sprtng, MD 20993-0002
301 -796 -6268
Fal& 301 -847-8109
lea< royce@taa'. hhkwgo

From: boikkulaaoralid.com [mailto:bpikkula@oralid.com]
Sent: Friday, January 25, 2013 2:48 AM
To: Royce, Leah
Cc: Robert Whitman
Subject: RE: K123169

Hi Dr. Royce,

3/11/2013

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

(b) (4)
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As the file is large ("50Mb), 

If you have any questions or need clarification, please feel free to
reach out. We look forward to your reply.

Have a great weekend,
Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

-----Original Message ------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Royce@fda.hhs.gov>
Date: Fri, December 21, 2012 9:54 am
To: "bpikkulaboralid.com" <bpikkulaCoralid.com>

Received and thank you! Happy holidays! Peace in the New Year

Leak
Leak S. Roycei D.D.S.
DenatvtZ Devces- 8 ranckv
Center for Devceesk a-ndRadiologicat UfeaUtk
Food' a-nd' Drug- A dAthn4trattnyv
10903 New 1a.npshire'AvernAs
W066 -G460
Saver Sprrtnq MD 20993 -0002
301-796 -6268
Fal*301 -847 -8109
leak. royce@f tx4hhsov

From: bpikkula@oralid.com (mailto:bpikkula@oralid.com]
Sent: Thursday, December 20, 2012 11:15 PM
To: Royce, Leah; Runner, Susan
Subject: RE: K123169

Drs. Royce & Runner,

3/11/2013

(b) (4)

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

(b) (4)
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I wanted to follow up and thank you both for your time last week. It was
a very constructive call which I believe will reduce the number of
iterations for this 510(k). Below are the take-aways from the three items
we discussed which Forward Science had specific questions about.

Photosensitive Glasses

Performance Testing

Sterilization Process / Sheath

If we do not communicate beforehand, Happy Holidays and have a great
New Year!

Brian

Brian M Pikkula, PhD
President & CTO
Forward Science LLC
832-526-0150

-------- Original Message --------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Royce@fda.hhs.qov>
Date: Wed, December 12, 2012 4:43 pm
To: "bpikkulaaoralid.com" <bpikkula@oralid.com>

Hello Brian:

Dr. Susan Runner, branch chief dental devices, and myself will be on the
call. You can call us at  at 9:00 am.

3/11/2013

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

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Sincerely,
Leak
LeaKS. Royces D.D.S.
De-nat Devtce4' 8 roawch'
Center fibo Devcey an4dRadologCcaV NealtK
Food& aidDrugWAdminnitratLorn,
10903 New *aopshtre'Avenue
W066 -c 460
Sdver Sprnq MD 20993 -0002
301 -796-6268
Fca.Y301-847-8109
lealv royce@fdoz htrv

From: bpikkula@oralid.com [mailto:bpikkula@oralid.com]
Sent: Wednesday, December 12, 2012 8:59 AM
To: Royce, Leah
Subject: RE: K123169

Good Morning Dr. Royce,

9am (EST) will work on Friday. Please provide the best number
to reach you.

I may have my colleague, Robert Whitman, on the call. Will
others from your team Will be joining you?

I look forward to speaking with you.

Sincerely,
Brian

-------- Original Message --------
Subject: RE: K123169
From: "Royce, Leah" <Leah.Roycelfda.hhs.cov>
Date: Tue, December 11, 2012 8:56 pm
To: "bpikkula@oralid.com" <bpikkula~8boralid.com>

Hello Brian:

Friday is the better day, and the times that I can offer are early in
the morning, le. 9:00, 9:30 or 10:00. The afternoon may work for
us too, but we are not available until 1:30. Hope one of these
times works for you.

Sincerely,

Leak
LeakS. Royce, D.D.S.
DentWat Devtcek *B rtwcjv
Center for DevCce, a-nd'Radiologicat NeaUiv
Food3 and1 rufAdmnnist'aton

3/11/2013
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10903 New fatnpshre'Avenawe
066 -c 460

Saver Sprn, MD 20993 -0002
301-796-6268
Fos301-847-8109
Levrovce@fv hh4fa .o

From: bpikkula@oralid.com [mailto:bpikkula@oralid.com]
;ent: Monday, December 10, 2012 2:44 PM
o: Royce, Leah
iubject: RE: K123169

3ood Afternoon Dr. Royce,

Sincerely,
3rian

3rian M Pikkula, PhD
resident & CTO
orward Science LLC
32-526-0150

-------- Original Message --------
Subject: K123169
rom: "Royce, Leah"

<Leah. Royce@fda. hhs.pov>
Date: Fri, December 07, 2012 3:22 pm
To: "bpikkula@oralid.com"
<bpikkula @oralid.com>

-c: "Royce, Leah" <Leah.Ro p fda.hhs.ov>

ood afternoon Brian:

3/11/2013

(b) (4)

(b) (4)
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1. 

2. 

3. 

5/
3/11/2013

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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4. 

G. 

H. 

I.

5. 

J.

K. 

L. 

M. 

N. 

6. 

3/11/2013

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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7. 

8. 

9. 

3/11/2013

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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B. 

10. 

A. 

B. 
C. 

D. 

E. 

1. 

3/11/2013

(b) (4)

(b) (4)

(b) (4)

(b) (4)

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

(b) (4)

(b) (4)

(b) (4)
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2. 

I am placing this document on telephone hold
pending the submission of information in response
to these requests, and the determination that the
information fulfills each request. In order to
remove this document from its hold status, you
must submit this information in hard copy to the
Document Control Center at the same address to
which your original submission was sent. I am
available to review any information you are
considering before its official submission in order
to ensure that it fulfills these requests.

Sincerely,
Leakv
LeaKS. Royce D.D.S.
Dentab Devcek 1 ra*wcK
Center for DevLce' a 1nd Radoqg-CcaL ReaUWv
Food and* Druzj Aiminitrattonv
10903 New Rasnps*hreAvevue,
W066 -G460
Saver Spratgs MD 20993 -0002
301-796-6268
Faxs301 -847-8109
Lea;V rovce@fd-a hh< go

3/11/2013
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(b) (4)
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Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

1. 

 

2. 

A.

Technological Characteristics:   

 

B. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 

Sugar Land, TX 77459 USA 

855-696-7254  

Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

 

C. 

 

D. Please include the recommendation of expected battery replacement in your 
labeling.   

The recommendation of expected battery replacement is updated in the Instructions 
For Use labeling, Appendix D. It is located in the Maintenance section. The addition 
is also listed below. 

Maintenance 

OralID™ batteries shall be replaced after approximately 50 - 2 min. examinations. 
After the batteries have been utilized for approximately 100 minutes, the light 
intensity begins to decrease. 

 

3. 

E.   

.  

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

F. 

 

4. 

G.   

 

H. 

 

I. 

 

5. 
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(b) (4)
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Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

 

J. 

 

K. Please define “collateral standards EMC/EMI” and provide performance testing for 
these standards.  

EMC/EMI collateral standards are the standards provided in IEC 60601-1-2 
regarding to Electromagnetic Compatibility and Electromagnetic Interference. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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FORWARD SCIENCE LLC 2511 Wind Fall Ln 

Sugar Land, TX 77459 USA 

855-696-7254  

Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

The Electromagnetic Compatibility and Electromagnetic Interference Testing 
report, 14107-10, , verifies that the 
device complies with all electrical safety requirements defined in IEC 60601-1-2. 

For further details, refer to Appendix M for the full report for Electromagnetic 
Compatibility and Electromagnetic Interference Testing, specifically page 5 for the 
certificate of compliance. 

 

L. 

 

M. Please provide revised labeling to inform the end user of recommended on/off times 
for use of the device based on the bench testing.    

The Instructions For Use labeling has been revised to reflect the recommended 
on/off times resulting from   The 
Instructions For Use labeling is attached as Appendix D. The recommendation is 
shown below as well: 

Maintenance 

OralID™ batteries shall be replaced after approximately 50 - 2 min. examinations. 
After the batteries have been utilized for approximately 100 minutes, the light 
intensity begins to decrease. 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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N. Please provide Standards Data Forms for any and all standard to which your testing 
conforms. 

Standards Data Forms are attached in Appendix N. The following Standards Data 
Forms have been submitted: 

 IEC 60601, IEC 60601-1-2, IEC 62471, ISO 13485, ISO 14971 

 

6. 

The Electromagnetic Compatibility and Electromagnetic Interference Testing 
report, 14107-10, , verifies that the 
device complies with all electrical safety requirements defined in IEC 60601-1-2. 

For further details, refer to Appendix M for the full report for Electromagnetic 
Compatibility and Electromagnetic Interference Testing, specifically page 5 for the 
certificate of compliance. 

 
 
 

7. You referred to electromagnetic compatibility emission testing but you have not 
referred to immunity testing. Please provide testing to show conformity to immunity 
or alternatively, please provide a justification for why you have not provided 
immunity testing. 

The Electromagnetic Compatibility and Electromagnetic Interference Testing 
report, 14107-10, , verifies that the 
device complies with all electrical safety requirements defined in IEC 60601-1-2. 

(b) (4)

(b) (4)

(b) (4)

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln 

Sugar Land, TX 77459 USA 

855-696-7254  

Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

For further details, refer to Appendix M for the full report for Electromagnetic 
Compatibility and Electromagnetic Interference Testing, specifically page 5 for the 
certificate of compliance. 

 
8. You have provided in your device description a range of wavelength for your device 

 
 

9. You provided an Indications for Use Statement that includes a description of your 
device.  The Indications for Use Statement is a statement to simply state indications 
for use of a device.   
 

A. Please provide revised Indications for Use Statement. We recommend that you 
remove the following statements from your Indications for Use Statement:  

           

Revised Indications for Use Statement is attached as Appendix P. The changes are 
also listed below: 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Indications For Use:  
 
OralID™ is intended to be used by qualified health-care providers to aid in 
visualization of oral mucosal abnormalities that may not be apparent or visible to 
the naked eye, such as oral cancer and premalignant dysplasia. 

 

 
 

B. Please provide a revised 510(k) Summary and revised labeling with the revise 
Indications for Use Statement.  
 

Revised 510(k) Summary is attached as Appendix B. 

Revised Indications for Use Statement is attached as Appendix P 

 
 

10. You have provided a 510(k) Summary. FDA conducts a comprehensive review of the 
510(k) Summary in accordance with 21 CFR 807.92.  

A.

(b) (4)

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

(b) (4)

(b) (4)
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B.  

Technological Characteristics:   

C.  

 

D. Please remove the words  and “ and replace with
…. 

The changes have been made and a revised 510(k) Summary is attached as 
Appendix B, along with a revised section below: 

 

E. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The section has been removed and a revised 510(k) Summary is attached as 
Appendix B. 

 

1. 

The Instructions For Use labeling has been updated regarding infection control in 
the maintenance section. The updated labeling can be found attached on 
Instructions For Use, Appendix D. The updated maintenance section is below as 
well: 

Maintenance 

OralID shall be cleaned and disinfected between each patient use. The external 
surfaces of the Handpiece shall be wiped down with a hospital-grade surface 
disinfectant and a towelette or gauze, e.g. Caviwipes™ or equivalent. Do not use 
disinfectants with alcohol content over 70%. 

The CDC recommends the use of a sheath during standard procedures as best 
practice. For a list of approved sheaths please contact us. 

 

2. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The Risk Assessment is attached as Appendix R. 

Standards Data Forms are attached as Appendix N. 

(b) (4)
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Appendix A – Clinical Images   
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Patient A 
Patient History: 

• 80 Years Old White Female 
• Lesion: Upper Right Palate at Gingival Margin #4 
• Color: White to Red 
• Recall: 10 days, lesion became larger 
• Texture: Firm lesion; no fluid when punched with needle 

 
 

                     White light image                                                          Image using OralID 
 
 
 
Pathology Results 

• Specimen Size: 1.0cm x 0.5cm x 0.5cm 
• Pathology: Moderately Differentiated Invasive Squamous Cell Carcinoma 
• Referred to May Clinic  
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(b) (4) Optical Testing Protocol

(b) (4)

Records processed under FOIA Request 2013-5015; Released 5/16/14

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



(b) (4)
Records processed under FOIA Request 2013-5015; Released 5/16/14

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



FORWARD SCIENCE LLC 2511 Wind Fall Ln 
Sugar Land, TX 77459 USA 

855-696-7254  

Confidentially claimed per 21 CFR 807.95          OralID™ 510(k) K123169          Response to Telephone Hold  

 

 

 

Appendix B – 510(k) Summary   
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V. 510(k) SUMMARY 
 
Submitted by: Forward Science LLC 

 2511 Wind Fall Lane 
 Sugar Land, TX 77479 

Ph: 855-696-7254 
Fax: 855-329-6725 

 

Contact Person: Brian Pikkula, PhD 
 
Date Prepared: October 04, 2012 
 
Proprietary Name:  OralID™ 
 
Common Name:  Oral Examination Light and Accessories 
 
Classification:  Class II:   21 CFR § 872.6350 
 Class I: (Exempt)  21 CFR § 886.5850 
 
Classification Name:  Ultra-violet Detector – NXV (EAQ) 
 Photosensitive glasses – HQY (Exempt) 

 
Predicate Devices: DentLight Oral Exan Light Kit (K101140) 
 DentLight Inc 
 1411 E. Campbell Rd, Suite 500 
 Richardson, TX 75081 
    

VELscope Vx (K102083) 
 LED Medical Diagnostics 
 235 – 5589 Byrne Road 
 Burnaby, BC, Canada, V5J 3J1 
 

Device Description:  

OralID™ is a battery operated (CR123A), hand-held, oral illumination and examination light designed for 
use by dental and medical professionals to be used as an adjunctive tool for fluorescence visualization of 
oral mucosal tissue. OralID™ accessories include two pair of filtered eyewear for both the clinician and 
patient. 
 

Intended Use:   

OralID™ is intended to be used by qualified health-care providers to aid in visualization of oral mucosal 
abnormalities that may not be apparent or visible to the naked eye, such as oral cancer and premalignant 
dysplasia. 

(b) (4)
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Technological Characteristics:   

OralID™ uses “CR123A” batteries to operate one high intense LED to emit a visible blue light to aid in 
visualization of oral mucosal abnormities that may not be apparent or visible to the naked eye. While 
using the filtered glasses, OralID™ oral examination light shows healthy tissue in fluorescence green 
while abnormal tissue appears dark due to lack of fluorescence. 

 

Substantial Equivalence  

OralID™ has the same intended use and technical characteristics as the predicate devices (K101140 and 
K102083); each uses fluorescence as the primary mode to aid in visualization of tissue for determining 
oral tissue abnormalities.  

Predicate K101140 uses rechargeable batteries to power high-intensity LEDs that produces a violet light 
and views fluorescence through filtered loupes.  

Predicate K102083 uses rechargeable lithium ion batteries to power high-intensity LEDs that produce 
blue light and views fluorescence through a hand piece with a filtered lens. 

OralID™ uses “CR123A” batteries to power a high-intensity LED that produces blue light as illumination 
for excitation for tissue fluorescence viewed through filtered eyewear.  

The only technological difference from the predicate devices is the power source. While both predicate 
devices use rechargeable batteries, OralID™ uses primary CR123A batteries to power the device, which 
decreases the electrical safety risk of the recharging process. 

The operational principles of the proposed and predicate devices are identical with the primary mode to 
aid in visualization of tissue through fluorescence. Each of these devices is powered by batteries and uses 
LED technology to illuminate the oral cavity view the tissue fluorescence through a filtered lens. 

The design, materials, method of operation, and labeling are substantially equivalent. 

OralID™ is substantially equivalent to the cleared predicate devices. 
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Appendix C –  
Battery Longevity Test Report   
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Appendix D – Instructions for Use 
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DEVICE DESCRIPTION 

Oral ID™ is a battery operated, hand-held oral 

examination light to be used as an adjunctive device for 

oral mucosal screening. Accessories include filtered 

eyewear for both the clinician and patient.  

Oral ID™ emits a visible blue light into the oral cavity. 

The Oral ID™ eyewear is worn by the healthcare 

professional to enhance the visual effects of the blue 

light during the examination. Normal, healthy tissue 

fluoresces green while abnormal tissue appears dark 

due to lack of fluorescence. 

 

FLUORESENCE TECHNOLOGY 

Traditional oral examinations include tactile and visual 

methods, utilizing reflected light to visualize the oral 

cavity. Oral ID™ utilizes fluorescence technology to 

examine the oral cavity, being able to identify tissue 

changes in some cases before they become visible to 

the naked eye. 

 

INTENDED USE 

Oral ID™ is intended to be used by qualified health-care 

providers to aid in visualization of oral mucosal 

abnormalities that may not be apparent or visible to the 

naked eye, such as oral cancer and premalignant 

dysplasia. 

 

  Do not charge batteries (when drained please dispose of them 

per your local laws or regulations).  

 Do not mix old and new batteries (use batteries in pairs). 

 Do not mix different brand batteries. 

 Only use high quality, US Manufactured CR123A Energizer 

batteries. 

 

 

 

INSTRUCTIONS FOR USE 

 

 

 PACKAGE CONTENTS 

• Oral ID™ Device  

• Clinician Filtered Eyewear 

• Patient Filtered Eyewear 

• 6 CR123A lithium batteries 

• IFU (Instructions for use) 

• Storage/Display Box 

 

 

 

 

DEVICE REGISTRATION 

Please register your Oral ID™ device online at 

www.oralid.com/register . Registration will expedite 

the warranty process of the device and to help keep 

you informed of the most recent news regarding 

oral screening. 

 

WARRANTY 

Forward Science LLC warrants this equipment to the 

original purchaser against any manufacturing defects 

for a period of one (1) year from the original date of 

purchase. Warranty registration of your Oral ID™ 

device at www.oralid.com/register will expedite the 

warranty process. 

The warranty is void if product is not used and 

maintained according to the Instructions For Use 

provided with the device. 

Should service repair be required, please contact 

Oral ID™ Customer Support to obtain instructions 

and return material authorization (RMA) number. 

The original purchaser is responsible for shipping 

and handling charges when returning product for 

servicing 

 

 Due to the high power LED, this device may be warm to the 

touch after several minutes of illumination.  

 Do not look directly into the light. 
 

 

(b) (4)
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                   REF  FS-10 v1.1 

 

INITIAL SET UP 

The device is shipped ready to use.  For battery 

replacement, insert batteries with the “+” end facing the 

front of the device, as seen in the picture below. 

 

 

 

 

 

THE ORALID EXAMINATION 

Before any oral examination occurs, please review all of 

the patient's medical and dental history 

 

1. Conduct a thorough visual and manual oral 

examination, both extra-oral and intra-oral per the 

ADA guidelines. 

2. The filtered eyewear should be placed on at this 

time for both the clinician and patient. Both glasses 

are the same, so the clinician shall choose which 

glasses fit best. 

3. If possible, dim the lights in the operatory (not 

necessary for use). 

4. Press the ON/OFF power button at the back of the 

device. 

5. Using the Oral ID™ device, repeat the intra-oral 

examination 

• Normal tissue emits a green fluorescence 

• Abnormal tissue appears dark due to lack of 

fluorescence 

Note: Inflammation typically appears dark due to 

increased blood vessels. 

6. Document all relevant findings. (Documentation 

forms can be found at www.oralid.com) 

7. Inform the patient of any/all relevant findings and 

appropriate course of action. 

8. Follow up in 2 weeks or refer as appropriate. 

 

CONTACT INFORMATION 

Phone: 855.MY ORALID (855.696.7254) 

Fax: 855.FAX ORALID (855.329.6725) 

Web: www.oralid.com 

Email: info@oralid.com 

MAINTENENCE 

Oral ID™ device should be stored in a cool, dry place. 

Oral ID™ shall be cleaned and disinfected between each 

patient use. The external surfaces of the Handpiece shall 

then be wiped down with a hospital-grade surface 

disinfectant and a towelette or gauze, e.g. Caviwipes™ 

or equivalent. Do not use disinfectants with alcohol 

content over 70%. 
 

The CDC recommends the use of a sheath during 

standard procedures as best practice. For a list of 

approved sheaths, please contact us. 
 

Oral ID™ is recommended to be turned off for a total of 

2 min after each 2 min examination.  This will also allow 

the device to cool prior to the next examination. 
 

OralID™ batteries shall be replaced after approximately 

50 - 2 min. examinations. After the batteries have been 

utilized for approximately 100 minutes, the light 

intensity begins to decrease. 

 

Filtered Eyewear (Clinician and Patient)  

Filtered eyewear should be cleaned with soap and water. 

Do not use alcohol or alcohol-based products, as this will 

degrade the lenses. 

 

CONTRAINDICATIONS 

Prior to use of Oral ID™, healthcare provider should 

always perform a conventional oral mucosal 

examination per the ADA guide lines.  

There are no known contraindications. 

 

DEVICE SPECIFICATIONS & CARE 

- Dimensions 2.4 cm diameter x 12.5 cm length 

- Battery: 2 x CR1234A primary lithium 

- Battery Life: For a 2 min. exam, batteries should 

last 50 exams 

 

MANUFACTURER INFORMATION 

Forward Science LLC 

2511 Wind Fall Ln 

Sugar Land, TX 77479 

 

U.S. Federal law restricts this device to sale by or on the 

order of a Dentist, Physician, or other appropriately 

licensed health-care professional. 
 

Oral ID™ Patent Pending 
 

Remember: The Gold Standard for diagnosing 

abnormal lesions is a surgical biopsy.  
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Appendix E –  
Scale Drawing of OralID 
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Appendix F – Eyewear Spectra 
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Appendix G –  
Life Cycle Testing 
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Appendix H –  
Cleaning & Disinfection and 

Durability of Markings 
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Appendix I –  
Insertion of Battery Backwards 
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Appendix J – Thermal Testing 
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Confidentially claimed per 21 CFR 807.95 OralID 510(k) Vol. 1  
 

IV. Indications for Use 

 
Applicant:  Forward Science LLC 

2511 Wind Fall Lane 
Sugar Land, TX 77479 
Ph: 855-696-7254 
Fax: 855-329-6725 

 
510(k) Number (if Known): K123169   
 
 
Device Name: OralID™ 
 
 
Indications For Use:  
 
OralID™ is intended to be used by qualified health-care providers to aid in 
visualization of oral mucosal abnormalities that may not be apparent or visible to the 
naked eye, such as oral cancer and premalignant dysplasia. 

 

 
 
 
Prescription Use X  AND/OR Over-the-Counter  
(Per 21 CFR 801 Subpart D) (Per 21 CFR 801 Subpart C) 
 
 
  
(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUE ON ANOTHER PAGE IF NEEDED) 
 
             

Concurrence of CDRH, Office of Device Evaluation (ODE) 
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