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Summary

The test article, Protego Antimicrobial Wound Dressing, was evaluated for the potential to elicit delayed 
dermal contact sensitization in the guinea pig. This study was conducted based on the requirements ot ISO 
10993-10, Biological evaluation of medical devices, Part 10: Tests for irritation and skin sensitization.

The test article was occlusively patched to the intact skin of ten animals for 6 hours (±30 minutes), three 
times a week, over a 3 week period. The control article was similarly patched to five animals. Following a 
2-week recovery period, the ten test (See Discussion) and five control animals were occlusively patched 
with the test article and the control article. All sites were observed for evidence of dermal reactions at 24 

and 48 hours after patch removal.

The test article showed no evidence of causing delayed dermal contact sensitization in the guinea pig.

Study and
Supervisory Personnel: Mark A. Shumaker, MBA, I LAM, LAT

Manager, In vivo Biocompatibility

Kelli R. Young, DVM 
Veterinarian
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Manager, Preclinical Functional

Contributing Scientist: Scott D. Reed, DVM, PhD, DABVP, DACVP
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Study Director Approval:
Date

Associate Medical Research Manager

Authorization for duplication of this report, except in whole, is reserved pending NAMSA's 

written approval.
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Statement of GLP Compliance

There were no deviations to the provisions of the FDA Good Laboratory Practice (GLP) Regulations 

(21 CFR, Part 58) noted during the course of the study.

Study Director:
Ronak Patel, MS

U&uXxc\S 

Date
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1. Introduction

1.1 Purpose
The purpose of this study was to evaluate the potential of the test article to cause delayed 
dermal contact sensitization following repeated occlusive patching in the guinea pig.

1.2 Testing Guidelines
This study was conducted based on the International Organization for Standardization 
10993-10, Biological evaluation of medical devices, Part 10: Tests for irritation and skin 

sensitization.

This test was performed in compliance with the ISO 13485 standard, with the test method 

accredited to the ISO 17025 standard.

1.3 Dates
Test Article Received: May 7, 2018
Treatment Started: June 4, 2018
Observations Concluded: July 8, 2018

1.4 GLP Compliance
The study initiated by protocol signature on May 21,2018 was conducted in accordance with 
the provisions of the FDA Good Laboratory Practice (GLP) Regulations, 21 CFR 58. A 
Statement of Quality Assurance Activities was issued with this report.

1.5 Duplication of Experimental Work
By signature on the protocol, the sponsor confirmed that the conduct of this study did not 

unnecessarily duplicate previous experiments.

2. Identification of Test and Control Articles___________

The test article provided by the sponsor was identified and handled as described below:

Table 1: Test Article
Name: Protego Antimicrobial Wound Dressing

Identification: 15187

Stability Testing: In progress (per sponsor)

Expiration Date: Stable for duration of intended testing (per sponsor)

Strength, Purity and 
Composition:

Strength: less than 0.1%; Purity: 80%; Composition: Water, Petrolatum, 

Benzalkonium Chloride, PHMB

Physical Description 
of the Test Article:

A pouch containing a piece of non woven gauze impregnated with a petrolatum 

based ointment

Storage Conditions: Room Temperature
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Table 2: Control Article
Name: Hill Top Chamber®

Stability Testing: Stable for intended use based on components of the article

Strength, Purity, 
Composition or Other 
Characteristics:

Composition: The Hill Top Chamber is manufactured using Kraton® G-2705, a 
product of the Shell Oil Company. Kraton meets or exceeds the current USP 
requirements for physico-chemical and biological tests for Class VI polymers.
The chamber is soft and flexible, thus providing cohesion between the test article 
and the skin sites. The Kraton material has been approved for use by the FDA

3. Test System

3.1 Test System
Species:
Strain:
Source:
Sex:
Body Weight Range: 
Age:
Acclimation Period: 
Number of Animals: 
Identification Method:

Guinea pig (Cavia porcellus)
Hartley 
Elm Hill Labs
Female; females were nulliparous and nonpregnant
327 grams to 454 grams at study initiation
Young adult
Minimum 5 days
Fifteen
Ear tag

3.2 Justification of Test System
The Hartley albino guinea pig (animal) has been used historically for sensitization studies. 
Repeated patching of the test article to fur-clipped intact skin was employed. Topical 
applications are related to the human exposure route and permit the evaluation of dermal 
contact and/or absorption of potential sensitizers during induction and challenge phases. 
Reactions directly under the topical application site can be observed. The susceptibility of the 
Hartley guinea pig strain to a known sensitizing agent, l-chloro-2,4-dinitrobenzene (DNCB), 
has been substantiated at NAMSA with this method under lab number 18T 39359 01 

completed on June 8, 2018.

4. Animal Management

4.1 Husbandry, Housing and Environment
Conditions conformed to NAMSA Standard Operating Procedures that are based on the "Guide 
for the Care and Use of Laboratory Animals.” Animals were housed in groups in plastic 
suspended cages identified by a card indicating the lab number, animal numbers, test code, sex, 

and first treatment date.

The animal housing room temperature and relative humidity were monitored daily. The 
temperature for the room was set to 68-79°F and the relative humidity was set to 30-70%. There 
were no significant environmental excursions that adversely affected the health of the animals.

The light cycle was controlled using an automatic timer (12 hours light, 12 hours dark).

4.2 Food, Water and Contaminants
A commercially available guinea pig feed, PROLAB Guinea Pig - 5P18, was provided daily. 
Potable water was provided ad libitum through species appropriate water containers or 

delivered through an automatic watering system.
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No contaminants present in the feed and water impacted the results of this study.

4.3 Accreditation
NAMSA is an AAALAC International accredited facility and is registered with the United 
States Department of Agriculture. Additionally, NAMSA maintains an approved Animal 
Welfare Assurance on file with the National Institutes of Health, Office for Laboratory Animal 

Welfare.

4.4 Personnel
Associates involved in this study were appropriately qualified and trained.

4.5 Veterinary Care
Standard veterinary medical care was provided in this study.

4.6 1ACUC
The procedures for this study were approved by the NAMSA Institutional Animal Care and Use 

Committee (IACUC) prior to conduct.

4.7 Selection
Only healthy, previously unused animals were selected.

5. Method

5.1 Test Article Preparation
The ointment from the non-woven gauze was removed, and the ointment was used as the test 
article. A 0.3 mL portion of the test article was applied to Hill Top Chamber. The patch was 
applied so that the ointment was in contact with the skin of the animal.

Figure 1: Representative Photograph of the Test Article
Test Article
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5.2 Control Article Preparation
The control article, Hill Top Chamber® was applied to the skin of the guinea pig.

5.3 Test Procedure
On the day of first induction treatment, each animal was weighed. The hair was removed with 
an electric clipper from the left flank of ten guinea pigs designated as test animals (See 
Discussion) and five guinea pigs designated as control animals.

5.3.1 Induction
A nonwoven cotton disk contained inside a Hill Top Chamber® was saturated with 
0.3 mL of the test or control article and applied to the appropriate animal. The chamber 
was then secured with hypoallergenic tape to the intact skin. The trunk of each animal 
was wrapped with an elastic band to maintain the occluded patch in position.

After 6 hours (±30 minutes), the wraps and patches were removed. The sites were 
wiped with dry gauze to remove any residue.

The application procedure was repeated three times each week (e.g., Monday- 
Wednesday-Friday) for 3 consecutive weeks until nine applications were made to the 
left flank of the animals. The hair was removed with an electric clipper as necessary to 
provide a clear site.

5.3.2 Challenge
At 14 days after the final induction patch, the hair of each animal was removed with an 
electric clipper from the right flank area. A nonwoven cotton disk inside a Hill Top 
Chamber® was saturated with 0.3 mL of the test article and topically secured with 
hypoallergenic tape to the intact skin on the ventral flank of each test and control 
animal. The control article was similarly patched to the dorsal flank of each test and 
control animal. The trunk of each animal was wrapped with an elastic band to hold the 

occluded patches in place.

After 6 hours (±30 minutes), the wraps and patches were removed. The sites were 
wiped with dry gauze to remove any residue. At 24 hours after patch removal, the 
challenged sites and surrounding area were shaved.

5.3.3 Laboratory Observations
1. Animals were observed daily for general health.
2. Body weights were recorded for each animal at pretreatment.
3. Dermal observations for erythema were recorded at 2-4 hours following shaving ol 

the animals. Scoring was also conducted at 48 hours after challenge patch removal. 
Sites were wiped with 35% IPA saturated gauze before scoring at each interval. 
Evaluations for the challenge phase were based on dermal reactions which were

scored as outlined below:
Table 3: Test Scoring

Patch Test Reaction Grading Scale

No visible change 0

Discrete or patchy erythema 1

Moderate and confluent erythema 2

Intense erythema and swelling 3

NAMSA
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All times and temperatures reported herein are approximate and are within ranges established 
by the external standards described in the References section of this report and/or NAMSA 

standard operating procedures.

6. Evaluation______________ ___________________________________________________________ ____

Grades greater than or equal to 1 in the test group generally indicate sensitization, provided grades of less 
than 1 are seen in the control animals. If grades greater than or equal to 1 are noted in the control animals, 
then the reactions of the test animals which exceed the most severe reaction in the control animals are 

presumed to be due to sensitization.

Occasionally, the test group will have a greater number of animals showing a response than the control 
group, although the intensity of the reaction is not greater than that exhibited by the control group. In these 
instances, a rechallenge may be necessary to define the response clearly.

A true sensitization reaction can be confirmed by rechallenge. Absence of dermal responses at rechallenge 
may nullify earlier findings. Recurring observations in at least one of the same animals verify findings of 

the primary challenge.

7. Results

7.1 Body Weights and Clinical Observations
Individual body weights and clinical observations are presented in Appendix 1. On Study Day 
3, test animal 2599 was observed with labored breathing and cyanotic. The animal was 
humanely euthanized. All other animals were clinically normal throughout the study.

7.2 Dermal Observations
Individual results of dermal scoring for the challenge phase are presented in Appendix 2. No 

evidence of sensitization was observed.

7.3 Necropsy Observations
A general necropsy was conducted on Animal 2599. The caudal lobes of the lungs did not 
collapse and were dark red. Otherwise, the animal was macroscopically normal.

7.4 Microscopic Evaluation
Results of the pathology findings are presented in the Microscopic Evaluation Report 

(Appendix 4).

8. Discussion________________________________________ ________________________________________

Per ISO 10993-10, Tests for Irritation and Skin Sensitization, a minimum of ten animals shall be treated 
with test article. For this study, the required amount of animals were placed on test and treated with the test 
article as outlined in the standard. On Study day 3, test animal 2599 was observed to have labored 
breathing and cyanotic, the animal was humanely euthanized. The microscopic evaluation revealed that the 
cause of death was caused by guinea pig adenovirus induced necrotizing bronchiolitis and not due to the 
test article. At the conclusion of the study, the remaining test and control animals were all observed with a 
score of 0 for both erythema and edema at the 24 and 48 hour observation time points. Based on the 
consistency of the results, nine test animals were considered acceptable to provide sufficient data to draw 
conclusions about the sensitization potential of the test article. This isolated incident had no impact on the 

results or conclusions of the study.

NAMSA
Lab Number TI260 300 Page 9 of 17

18T_40210_04 GLP Report



9. Conclusion

The test article showed no evidence of causing delayed dermal contact sensitization in the guinea pig.

Results and conclusions apply only to the test article tested. Any extrapolation of these data to other articles 

is the sponsor's responsibility.

10. Quality Assurance______________________________________________________________

Inspections were conducted at intervals adequate to assure the integrity of the study in conformance with 
21 CFR 58.35(b)(3). The final report was reviewed for conformance to Section 58.185, Subpart J, of the 
GLP Regulations. A Statement of Quality Assurance Activities was issued with the report.

11. Records__________________________________________________________________________________

All raw data, test and control articles pertaining to this study and a copy of the final report are retained in 
designated NAMSA archive files in accordance with NAMSA SOPs.

12. References

Code of Federal Regulations (CFR), Title 9, Parts 1-4, Animal Welfare Act.

Code of Federal Regulations (CFR), Title 21, Part 58, Good Laboratory Practice for Nonclinical Laboratory 
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International Organization for Standardization (ISO) 10993-1, Biological evaluation ol medical devices - 
Part 1: Evaluation and testing within a risk management process (2009/Technical Corrigendum 1 2010).

International Organization for Standardization (ISO) 10993-2, Biological evaluation ol medical devices - 

Part 2: Animal welfare requirements (2006).

International Organization for Standardization (ISO) 10993-10, Biological evaluation of medical devices - 

Part 10: Tests for irritation and skin sensitization (2010).

International Organization for Standardization (ISO) 10993-12, Biological evaluation of medical devices - 

Part 12: Sample preparation and reference materials (2012).

International Organization for Standardization (ISO) 13485, Medical devices - Quality management 
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(2005/Technical Corrigendum 1 2006).

National Research Council, Guide for the Care and Use of Laboratory Animals, Washington, DC:

National Academy Press, 2011.

Office of Laboratory Animal Welfare (OLAW), Public Health Service Policy on Humane Care and Use of 
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Appendix 1 - Individual Body Weights and Clinical Observations

Animal
Number

Individual Observation

Group Pretreatment 
Body Weight (g)

Clinical Observations

2597 375 No findings

2598 386 No findings

2599 339
Day 2 - The animal was observed with labored breathing and

cyanotic

2600 432 No findings

Test 2601 373 No findings

2602 365 No findings

2603 433 No findings

2604 426 No findings

2605 454 No findings

2606 421 No findings

2607 371 No findings

2608 386 No findings

Control 2609 449 No findings

2610 327 No findings

2611 384 No findings
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Appendix 2 - Dermal Reactions - Challenge

Group
Animal
Number

Hours Following Patch Removal

24 Hour Score 48 Hour Score

Control Test Article Control Test Article

Test

2597 0 0 0 0

2598 0 0 0 0

2599 * * * *

2600 0 0 0 0

2601 0 0 0 0

2602 0 0 0 0

2603 0 0 0 0

2604 0 0 0 0

2605 0 0 0 0

2606 0 0 0 0

Control

2607 0 0 0 0

2608 0 0 0 0

2609 0 0 0 0

2610 0 0 0 0

2611 0 0 0 0

*Not Applicable; Animal Euthanized.
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Appendix 3 - Periodic Positive Control Study for the Closed Patch Sensitization Test

What was tested

1 -chloro-2,4-dinitrobenzene (DNCB)

Dates

Treatment Started: May 7, 2018 under NAMSA Lab Number: 18T 39359 01
Observations Concluded: June 6, 2018
Purpose

A periodic positive control study was conducted for the ISO Closed Patch Sensitization Study in Guinea 
Pigs to meet the following objectives: 1) the methodology in the International Organization for 
Standardization 10993-10, Biological Evaluation of Medical Devices, Part 10: Tests for Irritation and Skin 
Sensitization was confirmed, 2) the potential of DNCB to cause delayed contact sensitization following 
repeated occlusive application was substantiated, 3) proper training of the technologists/technicians 
performing these studies was verified, and 4) the susceptibility of the Hartley guinea pig strain to 

sensitization was substantiated.

Methods

The test utilized young adult, nulliparous and not pregnant, female Hartley albino guinea pigs supplied by 
Elm Hill Labs. The weight at study initiation ranged from 303 grams to 394 grams. A 0.1% (w/v) 
concentration of DNCB in IPA was occlusively patched for 6 hours (±30 minutes) to the intact skin ot ten 
guinea pigs, once a week, for a total of three induction treatments over a 3 week period. The 70% IPA was 
similarly patched to five control guinea pigs. Following a recovery period, the ten test and five control 
animals received a challenge patch of a 0.1% (w/v) concentration of DNCB in acetone and the acetone 
control article. All sites were scored at 24 and 48 hours after patch removal. The patch sites were graded 

using the scale:

Patch Test Reaction Grading Scale

No visible change 0

Discrete or patchy erythema 1

Moderate and confluent erythema 2

Intense erythema and swelling 3

NAMSA
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Appendix 3 (continued) - Periodic Positive Control Study for the Closed Patch Sensitization Test

Results

All of the ten test animals demonstrated a positive sensitization response to the known sensitizer, DNCB. 
None of the control animals demonstrated a sensitization response. The results are shown below:

Treatment
Group

Animal
Number

Dermal Reactions
Results 

(+) or (-)
24 Hour Score 48 Hour Score

Control Test Article Control Test Article

Test

137 0 2 0 2 +

138 0 1 0 1 +

139 0 1 0 1 +

140 0 2 0 2 +

141 0 2 0 1 +

142 0 2 0 1 +

143 0 2 0 1 +

144 0 1 0 1 +

145 0 2 0 1 +

146 0 1 0 1 +

Control

147 0 0 0 0 -

148 0 0 0 0 -

149 0 0 0 0 -

150 0 0 0 0 -

151 0 0 0 0 -

Conclusion

The known sensitizer DNCB did produce significant evidence of causing delayed dermal contact 
sensitization in the Hartley strain of guinea pig. Therefore, the following objectives were met: 1) the 
methodology in the International Organization for Standardization 10993-10, Biological Evaluation of 
Medical Devices, Part 10: Tests for Irritation and Skin Sensitization was confirmed, 2) the potential of 
DNCB to cause delayed contact sensitization following repeated occlusive application was substantiated, 
3) proper training of the technologists/technicians performing these studies was verified, and 4) the 
susceptibility of the Hartley guinea pig strain to sensitization was substantiated.
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Appendix 4 - Microscopic Evaluation

Animal: #2599
Species: Guinea pig, Cavia porcellus 
Supplier: Hilltop 
Sex: Female 
Group: Test
Date of Death: Euthanized 6.6.2018

Reason for Necropsy: Determine cause of cyanosis and respiratory distress.

Clinical Observations (general appearance reported on necropsy form): Guinea pig found cyanotic and in 

respiratory distress.

Necropsy Findings: A young adult female Guinea pig was necropsied after being found dead. Lungs were noted to 
be dark red and did not collapse on entering the thorax.

Microscopic Findings:

• Lungs: Multifocal severe necrotizing bronchiolitis with intralesional intranuclear basophilic viral inclusion
bodies. Figure (below): Multifocally bronchi and bronchioles were occluded with necrotic sloughed bronchiolar 
epithelial cells containing large basophilic intranuclear inclusions consistent with Guinea Pig Adenovirus, H&E 

stain, 200x magnification.

• Liver: Mild to moderate chronic passive congestion
• Lymph nodes: Mild diffuse lymphoid depletion
• Spleen: Mild multifocal red pulp hematopoiesis.
• Heart, kidneys, ovaries, adrenals, brainstem, thalamus, cerebellum, and cerebrum: No diagnostically significant 

microscopic lesions

Conclusion: Guinea pig adenovirus induced necrotizing bronchiolitis and spontaneous death.
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Appendix 4 (continued) - Microscopic Evaluation

Comments: Guinea pig adenovirus has tropism for the lungs and upper respiratory tract. Clinical disease is often 
manifested as dyspnea, hunched posture, piloerection, hyperesthesia, hypothermia, and death. Sudden death with 
few signs is not uncommon and most affected animals are found to have a necrotizing bronchiolitis. There is some 
controversy regarding pathogenicity of the virus alone. Manifestation of disease with virus infection may be is often 
multifactorial. No evidence of husbandry or test article effects was seen.

Date:Pathologist

References:

Brandon, D. R. 1995. Adenovirus: an "in-house" investigation into the cause of lethal pneumonia in guinea pigs. 
Anim. Technol. 46:139-151.

Brennecke, L. H., T . M. Dreier . and W . S. Strokes. 1983. Naturally occurring virus associated respiratory disease in 
two guinea pigs. Vet. Pathol. 20:488-491.

Butz, N., and F . R. Homberger . 1997. Pathogenesis of the adenovirus infection in the guinea pig. GV -SOLAS 
meeting, 9.-1 1. Sept., Jena, Germany.

Feldmann, S. H., J. A. Richardson, and F . J. Clubb. 1990. Necrotizing viral bronchopneumonia in guinea pigs. Lab. 
Anim. Sci. 40:82-83.

Hsiung, G. D., B. P . Griffith, and F . J. Bia. 1986. Flerpesviruses and retroviruses of guinea pigs, p. 451-504, In 
Bhatt, P .N., R.O. Jacoby , H.C.III. Morse, A.E. New (eds.), Viral and mycoplasmial infections of laboratory rodents. 
Effects on biomedical research. Academic Press Inc., Orlando, Florida.

Junker, U., and G. E. Bestetti. 1988. Adenoviruspneumonie beim Meerschweinchen. Schw . Arch. T ierheilk 

130:629-633.

Kaup, F . J., S. Naumann, I. Kunstyr , and W . Drommer . 1984. Experimental viral pneumonia in guinea pigs. An 
ultrastructural study . V et. Pathol. 21:521-527.

Kraft, V . 1992. V iruses, p. 9-38, In Kunstyr , I. (ed.), Diagnostic microbiology for laboratory animals, Stuttgart Jena 
New Y ork, Gustav Fischer V erlag.

Kunstyr, I., J. Maess, S. Naumann, F . J. Kaup, and K .W . Knocke. 1984. Adenoviruspneumonia in guinea pigs: An 
experimental reproduction of the disease. Lab. Anim. 18:55-60.

Naumann, S., 1. Kunstyr , I. Langer, J. Maess, and R. Homing. 1981. Lethal pneumonia in guinea pigs associated 
with a virus. Lab. Anim. 15:235-242.

Lab Number 
18T 40210 04

TI260 300 
GLP Report

Page 16 of 17



Statement of Quality Assurance Activities

Phase Inspected Date Inspected Study Director 
Notification Date

Management 
Notification Date

Test Article Application June 6, 2018 June 6, 2018 June 6, 2018

Study Data Review July 25,2018 July 25,2018 July 25, 2018

Final Report Review July 25,2018 July 25,2018 July 25, 2018

Based on a review of this study, it has been concluded that this report accurately describes the methods and 
standard operating procedures, and that the reported results accurately reflect the raw data ol the study.
This study has been reviewed in accordance with the provisions of the FDA Good Laboratory Practice 

Regulations (21 CFR, Part 58).

QA Representative:
Susan Pellilieri, BA 
Auditor, Quality Assurance
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Yes
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ISO Skin 
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The non-woven gauze is 
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petrolatum based ointment.
The ointment from the non- 
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removed and used as the 

test article

The non-woven gauze is 
impregnated with a 
petrolatum based ointment.
The ointment from the non- 
woven gauze will be 
removed and used as the 

test article
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1. Introduction

1.1 Purpose
The purpose of this study is to evaluate the potential for the test article to produce delayed 
dermal sensitization following repeated occlusive application in the guinea pig. The Buehler 
method has proven effective in identifying a variety of chemical allergens.

1.2 Testing Guidelines
This study will be conducted based on the International Organization for Standardization 
10993-10, Biological evaluation of medical devices - Part 10: Tests for irritation and skin 
sensitization.

1.3 GLP Compliance
Good Laboratory Practice - This nonclinical laboratory study will be conducted in accordance 
with the United States Food and Drug Administration Good Laboratory Practice Regulations, 
21 CFR Part 58.

1.4 Duplication of Experimental Work
By signature on this protocol, the sponsor confirms that the conduct of this study does not 
unnecessarily duplicate previous experiments.

2. Identification of Test and Control Articles

2.1 Test Article
The sponsor will submit the test article, Protego Antimicrobial Wound Dressing, to be 
evaluated. The sponsor provided detailed information about the test article to NAMSA on the 
sample submission form.

2.2 Control Article
A Hill Top Chamber® will serve as the control article.

3. Test System

3.1 Test System
Species:
Strain:
Source:
Sex:

Body Weight Range: 
Age:
Acclimation Period: 
Number of Animals: 
Identification Method:

Guinea pig (Cavia porceUus)
Hartley
NAMSA approved supplier
No particular sex is prescribed for this test; females will be
nulliparous and nonpregnant
300-500 grams at study initiation
Young adults
Minimum 5 days
Minimum of fifteen
Ear tag

3.2 Justification of Test System
The Hartley albino guinea pig (animal) has been used historically for sensitization studies. 
Repeated patching of the test article to fur-clipped intact skin will be employed. Topical 
applications are related to the human exposure route and permit the evaluation of dermal 
contact and/or absorption of potential sensitizers during induction and challenge phases. 
Reactions directly under the topical application site can be observed. The susceptibility of the
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Hartley strain to a known sensitizing agent, 1-chloro-2,4-dinitrobenzene (DNCB) has been 
substantiated at NAMSA with this method.

4. Animal Management_______________________________

4.1 Husbandry, Housing and Environment
Conditions will conform to NAMSA Standard Operating Procedures that are based on the 
"Guide for the Care and Use of Laboratory Animals" Animals will be housed in groups in 
stainless steel or plastic suspended cages identified by a card indicating the lab number, animal 
numbers, test code, sex, and first treatment date.

The animal housing room temperature and relative humidity will be monitored daily. The 
recommended temperature range for the room is 68-79°F. The recommended humidity range 
for the room is 30-70%.

The light cycle will be controlled using an automatic timer (12 hours light, 12 hours dark).

4.2 Food, Water and Contaminants
A commercially available guinea pig feed will be provided daily. Potable water will be 
provided ad libitum through species appropriate water containers or delivered through an 
automatic watering system.

No contaminants present in the feed and water are expected to impact the results of this study.

4.3 Accreditation
NAMSA is an AAALAC International accredited facility and is registered with the United 
States Department of Agriculture. Additionally, NAMSA maintains an approved Animal 
Welfare Assurance on file with the National Institutes of Health, Office for Laboratory Animal 
Welfare.

4.4 Personnel
Associates involved in this study will be appropriately qualified and trained.

4.5 Sedation, Analgesia or Anesthesia
It has been determined that the use of sedation, analgesia or anesthesia will not be necessary 
during the routine course of this procedure.

4.6 Veterinary Care
All anesthetics, analgesics, and other medications may be given or altered at the discretion of 
the attending veterinarian in accordance with standard veterinary practice and the study 
objectives. This applies to specific medication, dose, and dosing intervals. In the unlikely 
event that an animal should become injured, ill, or moribund, care will be conducted in 
accordance with current veterinary medical practice. If warranted for humane reasons, 
euthanasia will be conducted in accordance with the current report of the American Veterinary 
Medical Association's Guidelines on Euthanasia. The objective of the study will be given due 
consideration in any decision and the study sponsor will be advised.

4.7 IACUC
This test method has been approved by the NAMSA Institutional Animal Care and Use 
Committee (IACUC), and is reviewed at least annually by the same committee. Any changes to 
the test method that are incorporated into this protocol that pertain to the care and use of 
animals must be approved by the IACUC prior to conduct.
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4.8 Selection
Only healthy, previously unused animals will be selected.

5. Method___________________________________

5.1 Test Article Preparation
The following information was completed based on the sponsor providing the information to 
NAMSA. Further instructions may be attached to the protocol.

The units of measure shown below are per application; a minimum of 105 application units are 
necessary for the study. The sample will be prepared as follows:

The ointment from the non-woven gauze will be removed, and the ointment will be used as the 
test article. 0.3 mL aliquot of the test article will be placed on an application pad contained in a 
Hill Top Chamber®. Since the material is viscous (e.g., gel), the application pad may be 
removed and the material will be placed directly in the Hill Top Chamber®.

5.2 Control Article Preparation
Hill Top Chamber® will be prepared in a similar manner as the test article.

5.3 Test Procedure
On the day of first induction treatment, fifteen animals will be weighed (ten test, five irritant 
control). The fur of each animal will be clipped from the left flank area.

5.3.1 Induction
The animals will be treated three times per week for 3 consecutive weeks (e.g.,
Monday, Wednesday, Friday). An appropriate sample will be applied to the fur-clipped 
left flank area of each of the animals. The application unit will be backed by 
hypoallergenic tape to ensure good contact of material to the skin and to retard 
evaporation. The trunk of the animal will then be wrapped with an elastic band to hold 
the occluded patches in place. Five irritant control animals will be treated similarly.

After 6 hours (±30 minutes) exposure, all wraps and patches will be removed. The sites 
will be wiped with dry gauze to remove any residue. Should three or more test sites 
show significant (>2 score) reactions, a virgin site may be used for subsequent 
exposures.

This procedure will be repeated until nine induction patches have been applied to the 
animals. The fur will be reclipped as necessary to provide a clear site.

5.3.2 Challenge
At 14 days (±1 day) after the last (ninth) induction application, the animals will be 
clipped free of fur over the right flank and dorsum. The test article will be applied to 
the right flank of each animal. In addition, the control article will be applied as a 
separate patch to the right flank. The trunk of each animal will be wrapped as before.

After 6 hours (±30 minutes) exposure, all wraps and patches will be removed. The sites 
were wiped with dry gauze to remove any residue. At 24 hours after patch removal, the 
challenged sites and surrounding area will be shaved.
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5.3.3 Laboratory Observations
1. Animals will be observed daily for general health.
2. Body weights will be recorded for each animal at pretreatment.
3. Observations for any signs of irritation or sensitization reaction will be made at a 

minimum of 2 hours and a maximum of 4 hours following shaving of the animals. 
Scoring will be repeated at 48 hours after removal of the challenge patches. Prior 
to scoring, each site will be wiped gently with a 35% isopropyl alcohol gauze 
sponge. Dermal sensitization results will be compared between the test and control 
animals in accordance with the criteria shown below:
Table 1: Grading Scale

Patch Test Reaction Grading Scale

No visible change 0

Discrete or patchy erythema 1

Moderate and confluent erythema 2

Intense erythema and swelling 3

5.3.4 Rechallenge
Should the original challenge results prove to be equivocal, the animals may be 
rechallenged approximately 1 to 2 weeks after the first challenge application. The 
rechallenge will be conducted in the same manner as the primary challenge but at virgin 
sites (e.g., dorsum). After the test is completed, all animals will be handled in 
accordance with LACUC approved NAMSA procedures.

6. Evaluation and Statistical Analysis__________________________

Grades greater than or equal to 1 in the test group generally indicate sensitization, provided grades of less 
than 1 are seen in the control animals. If grades greater than or equal to 1 are noted in the control animals, 
then the reactions of the test animals which exceed the most severe reaction in the control animals are 
presumed to be due to sensitization.

Occasionally, the test group has a greater number of animals showing a response than the control group, 
although the intensity of the reaction is not greater than that exhibited by the control group. In these 
instances, a rechallenge may be necessary to define the response clearly.

A true sensitization reaction can be confirmed by rechallenge. Absence of dermal responses at rechallenge 
may nullify earlier findings. Recurring observations in at least one of the same animals verify findings of 
the primary challenge.

7. Protocol Changes

Any necessary changes to the protocol after sponsor approval or study initiation will be documented and 
approved by the study director as protocol amendments. Copies will be distributed to the sponsor, the raw 
data file, and the NAMSA Quality Assurance department.

8. Report

The final report will include a description of the methods employed, individual dermal observations and 
conclusions regarding potential sensitization caused by the test article.
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9. Quality Assurance

Inspections will be conducted at intervals adequate to assure the integrity of the study in conformance with 
21 CFR 58.35(b)(3). The final report will also be reviewed for conformance to Section 58.185, Subpart J, 
of the GLP Regulations. A Statement of Quality Assurance Activities will be provided with the final 
report.

10. Records_________________

All raw data, test and control articles pertaining to this study and a copy of the final report will be retained 
in designated NAMSA archive files in accordance with NAMSA SOPs.

11. References_____________________

Code of Federal Regulations (CFR), Title 9, Parts 1-4, Animal Welfare Act.

Code of Federal Regulations (CFR), Title 21, Part 58, Good Laboratory Practice for Nonclinical Laboratory 
Studies.

International Organization for Standardization (ISO) 10993-1, Biological evaluation of medical devices - 
Part 1: Evaluation and testing within a risk management process (2009/Technical Corrigendum 1 2010).

International Organization for Standardization (ISO) 10993-2, Biological evaluation of medical devices - 
Part 2: Animal welfare requirements (2006).

International Organization for Standardization (ISO) 10993-10, Biological evaluation of medical devices - 
Part 10: Tests for irritation and skin sensitization (2010).

International Organization for Standardization (ISO) 10993-12, Biological evaluation of medical devices - 
Part 12: Sample preparation and reference materials (2012).

National Research Council, Guide for the Care and Use of Laboratory Animals, Washington, DC:
National Academy Press, 2011.

Office of Laboratory Animal Welfare (OLAW), Public Health Service Policy on Humane Care and Use of 
Laboratory Animals.
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SPONSOR: TEST FACILITY:

Bradley Bumam
Global Health Solutions, LLC
1360 Redmond Circle

NAMSA 
6750 Wales Rd. 
Northwood, OH 43619

Rome, Georgia 30165 
United States

STUDY TITLE:_______________________________________________________
ISO Closed Patch Sensitization Study in Guinea Pigs

TEST ARTICLE:________________________________________________________________________________
Protego Antimicrobial Wound Dressing

This amendment is being issued to make the following change(s) to the indicated section(s) of the protocol:

Part to be Changed/Amended: Test Procedure

Change/Addition: After the test is completed, all animals will be handled in an IACUC 
approved NAMSA procedures. A general necropsy will be performed on Animal 2599. The 
lymph nodes, liver, spleen, kidneys, adrenal glands, reproductive organs, heart, lungs, 
thymus, and brain will be collected and placed in 10% NBF following necropsy. After 
fixation, the tissues will be histologically processed (embedded in paraffin, sectioned and 
stained with hematoxylin and eosin) for microscopic evaluation by a pathologist. These 
tissues, slides, and blocks will be retained in designated NAMSA archive files in 
accordance with NAMSA SOPs.

Reason for Change/Addition: This general necropsy will be performed on Animal 2599 in 
accordance with IACUC approved NAMSA procedures. This necropsy is being performed and 
the tissues are being collected so that they can be microscopically evaluated by a pathologist in 

an attempt to determine the animal's cause of death.

Date: ^ I §

Associate Medical Research Manager

cc: Sponsor 
QA
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