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USP Biocompatibnitv Testing of H-22572. H-22073. and H-22074 

Attached you will find reports from North American Science Associates, 
Inc. 

The results for the H-22072. H-22073, and H-22074 samples are; 

Test Results 
USP Muscle 

Cytotoxicity USP Intracutaneous Implantation 
(Aaarose Overlay) SC& CSpb______(7 day) Test Substance 

H-22072 
H-22073 
H-22074 

Mon-toxic 
Kon-toxic 
Kon-toxic 

Pass Pass 
Pass Pass 
Pass Pass 

KS" 
NS 

N5 

a Sodium chloride extract 
b Cotton Seed oil extract 
c Not significant 

^ML^I 0.. ^^n^v^^ 1^/11% 
Susan A. MacKenzie. V.M.D., Ph.D., D.A.B.T. 

Research Toxicologist 
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LAB NO. 
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ID NO. 

96T 12210 00 
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H-22072 

CYTOTOXICITY - AGAROSE OVERLAY, SOLID 

Test Article: H-22072 (control item) 

Test Article Description: Sheet - 1 cm2 piece 

P-ocedure: A monolayer of L-929 mouse flbroblast cells wu grown to confluency and 

overlaid with Miaicaum Essential Medium supplemented with aenim, antibiotics, 

neutral red, and 1% agaroae. The test article, a 0.5 cm x 0.5 cm piece of 
725871H as a positive control, and a 1.0 cm length piece of UP-1 aa a negative 

control were placed on me solidified overlay surface. Following incubation for 
24 hours, me culture was microscopically examined for evidence of cell 

decolorizadon to determine me zone of cell lysis. Any decolorized zone preaent 

was examined microscopically to confirm cell lysis. 

Score 

Nontoxic (N) 

Toxic (D 

Observations 

Normal cell morphology in proximity to test sample. 

Cellular death and degeneration associated with the 

area beneath the test sample and possibly extended 

beyond the perimeter of the test sample. Where a 

zone of lysis was observed, die distance from the edge 

of the sample to the edge of me zone was measured 

and reported in millimeters (mm). 

<gompai%®anitized. Does not contain TSCA CBI 

lu Completed/?- I \ ~^C> Approved irony Fh*fp8 
MG030-110 
Page 1 of 2 ^ 

Authoiizalion (or duplication ol Ihis report except in whole, is reserved pending NAmSA's writtfln approval 



NAinSA World Lvadfr in Tallinn Srrvirvs 
for Ihe Mrdiral Drnrc Industry 

DuPont HLO 907-96 

226 ITracy Road 
Northwood, OH 43619 
Phone 419*666*9455 
FAX 419^66.2954 

LAB NO. 96T 12210 00 

CYTOTOXICTTY - AGAROSE OVERLAY, SOLID 
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Negative Control: UP-1 
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results is made by NAmSA. Any extrapolation of tfaeae data to other aamplea is me 
respooaibuity of die sponsor. 

Conclusion: The above teat article was nontoxic for L-929 mouse fibrobh 

test parameter*. 

' me above deacribod 

Comments: Placed me 'bluest' side of fabric down on agarose. 
All raw data pertaining to this study and a copy of me final report are to be retained i 

designated NAfflSA archive files. 

Test Article Received: 9-4-96 
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SUMMARY 

The test article, H-22072 (control item), H-22072. was extracted in 0.9% sodium chloride USP solution and 

cottonseed oil, NF. These extracts were evaluated for intracutaneous toxicuy in accordance with the guidelines 

of the current USP. 

A 0.2 ml dose of the appropriate test article extract was injected by the imracuianeous romc into five separate 

sites on the right side of the back of each rabbit. Similarly, the corresponding blank vehicle was injected on the 

left side of the back of each rabbit. Two rabbits were used for each pair of extracts. Observations for 
erythema and edema were conducted at 24, 48, and 72 hours after intracuianeous injection. 

Under the conditions of this study, there was no evidence of significant irritation or toxicity from the extracts 
injected intracuianeously into rabbits. Each test article extract met the USP requirements. 

Study and Supervisory 

Personnel: Donald P. Barda, LAT 
Karen D. Cobum. ALAT 
Barbara M. Monroe 
Tina M. Cox, BS. LAT 

Approved by: 
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INTRODUCTION 

The lest article identified below was extracted and the extracts were evaluated for bioconpatibility in accordance 
with the guidelines of the current USP. The purpose ot (he study was to determine whether leachables extracted 

from the material would cause local dermal irritant or toxic effects following injection into rabbit skin. The test 

anicle was received on September 4, 1996. The animals were injected on September 10. 1996, and the 
observations were concluded on September 13, 1996. 

MATERIALS 

The sample provided by (he sponsor was identified and handled as follows: 

Test Anicle: H-22072 (control item) 

Identification No: 

Storage Conditions: 

Vehicles: 

Preparation: 

Condition of Extracts: 

Sample Disposition: 

Test System: 

Species: 
Breed: 

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

Justification of Test System: 

H-22072 

Room temperature 

0.9% sodium chloride USP solution (SC) 
cottonseed oil, NF (CSO) 

A ratio of 120 cm':20 ml (surface area of test article to volume of vehicle) 

was used for each preparation. The test article was extracted in SC and CSO 

at 121 "C for 1 hour. The extraction vehicles without test article were 
similarly prepared to serve as control blanks. 

Teat Control 
SC: clear with test article particulates clear 

CSO: clear with test article particulates clear 

Any remaining sample was discarded. 

METHODS 

Rabbit fOrvctolayus cuniculus) 
New Zealand White 
Mohican Valley Rabbiuy 
No particular gender was prescribed for this test 

No particular body weight range was prescribed for this test 

No particular age was prescribed for this test 

Minimum 2 days 
Two per pair of extracts 
Ear tag or tattoo 

The intracutaneous injection test in rabbits is specified in the current USP and has been used historically to 

evaluate biomaterial extracts. 

Husbandry: 

Food: 

Conditions conformed to Standard Operating Procedures which are based on the "Guide 

for the Care and Use of Laboratory Animals." 

PROLAB* High Fiber Rabbit Diet was provided daily. 

Company Sanitized. Does not contain TSCA CBI 
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TU013-800 

Water: 

Contaminants: 

Housing: 

Environmental: 

Facility: 

Personnel: 

Selection: 

DuPont HLO 907-96 
Lab No. 96T 12210 00 

Freely available, municipal (Toledo. OH) water was delivered through an automatic 
watering system. 

Reasonably expected contaminants in feed or water supplies did not have the potential to 
influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by « card 
indicating the lab number, animal number, test code, sex, and date dosed. 

The room temperature was n»nitored daily. The temperature range for the rabbit was 
64-74-F. 

The room humidity was monitored daily. The humidity range for the rabbit was 
30-70%. 

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

NAmSA is an AAALAC accredited facility. 

Associates involved were appropriately qualified and trained. 

Only healthy, thin-skinned animals free of mechanical irritation or trauma that could 
interfere with the test were selected. 

Experimental Procedure: 

Prior to treatment, each rabbit was clipped free of fur from the back and both sides of the spinal column to 
yield a sufficient injection area. Two rabbits were prepared per pair of extracts. A 0.2 ml dose of test article 

extract was injected intracuianeously into five separate sites on me right side of the back of each mbbit; 0.2 ml 
of the control blank was injected into five separate sites on the corresponding left side of the back. Injections 
were spaced approximately 2 cm apart. The animals were returned to their respective cages following the 

procedure. 

Observations for erythema and edema were conducted at 24, 48, and 72 hours after injection. Reactions were 
scored on a 0 to 4 basis. Any reaction at the injection sites was also noted. The reactions were evaluated 
according to the following subjective rating scale: 

ERYTHEMA (ER) 

0 
1 

2 
3 
4 

No erythema 

Very slisia (barely perceptible) 
Well-defined (pink) 
Moderate to severe (red) 
Severe (beet redness) to slight eschar 
formation (injuries in depth) 

EDEMA (ED) 

0 
1 
2 

3 
4 

No edema 
Very slight (barely pere-otible) 
Slight (edges of area wcii-defirwl by 
definite swelling) 
Moderate (raised approxinuf'/ 1 a. a) 
Severe (raised more than 1 sasa. may 
extend beyond the area of exposure) 

The cumulativt; average erythema and edema score for each test extract and corresponding control blenk was 
calculated. For each extract, a difference in average scores (test minus control blank) of 1.0 or less was 
considered to be acceptable. A difference of 0.6 to 1.0 indicated a slight, but acceptable, reaction. A 

difference > 1.0 was considered to be unacceptable. Additionally, the average score for each test extract and 
blank was calculated for each interval. Any adverse reaction noted in the test extract was compared to the 
corresponding blank. 

12 
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RESULTS 

Results of scores for individual rabbits appear in Table I. The findings an summarized below: 

Extract 

SC 

CSO 

Avenge Test (- 

0.0 

1.5 

Avenge Control = 

0.0 

1.7 

Difference = 

0.0 

0.0 

= Assessment 

Passed 

PMMd 

The difference in average scores was considered acceptable. The difference between test and control avenge 
scores did not exceed 1.0 at any observation interval. 

Results and conclusions apply only to the test article tested. No further evaluation of these results is nude by 
NAmSA. Any extrapolation of these data to other samples is the responsibility of the sponsor. 

CONCLUSION 

Under the conditions of this study, there was no evidence of significant irritation or toxicity from me extracts 
injected intracutaneously fito rabbits. Each test article extract met the USP requuemenu. 

RECORD STORAGE 

All raw data pertaining to this study and a copy of the Rnal report are to be retained in designated NAmSA 
archive flies. 
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TABLE I 

USP 1NTRACUTANEOUS TOX1CITY OBSERVATIONS 

RABBIT 

NUMBER 

97235 

97209 

97205 

97209 

EXTRACT 

SC 

SC 

CSO 

CSO 

TEST EXTRACT 

Scoring buefval (HOUR) 

24 

01 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

1 

1 

72 

ER 

0 

0 

1 

1 

ED 

0 

0 

1 

1 

CONTROL BLANK 

Scorinf Interval (Houn) 

24 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

1 

1 

72 

ER 

0 

0 

2 

2 

ED 

0 

0 

1 

1 

ER = Erythema 
ED = Edema 

SC =0.9% sodium chloride USP solution 
CSO = cottonrccd oil, NF 
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SUMMARY 

"M test article, H-22072 (control item). H-22072, was implanted in muscle tissue of the rabbit. The muscle 

tissue was evaluated for evidence of irritation or toxicity in accordance with the guidelines of the current USP. 

Implant samples and USP negative control strips were loaded into needles and sterilized by steam. Rabbits were 
implanted and were then euthanatized 1 week later. Muscle tissues were excised and the implant sites were 
examined macroscopically. 

Under the conditions of this study, the macroscopic reaction was not significant as compared to the USP 

negative control implant material. The implanted test article met the USP requirements. 

Study and Supervisory 

Personnel: Christina M. Tollcs 
Jason A. Karstcn 
Paul A. Bell. HT(ASCP) 
Tina M. Cox, BS. LAT 
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INTRODUCTION 

The test article identified below was evaluated for biocompatibility in accordance with the guidelines of the 

current USP. The purpose of the study was to evaluate the potential for a local irritant or toxic response to 

material implanted in direct contact with muscle tissue. The test article was received on September 4, 1996. 
The animals were implanted on September 6. 1996. and muscles were explaued on September 13, 1996. 

MATERIALS 

The sample provided by the sponsor was identified and handled as follows: 

Test Article: 

Identification No: 

Storage Conditions: 

Control Article: 

Preparation: 

Sample Disposition: 

H-22072 (control item) 

H-22072 

Room temperature 

USP plastic 1 mm diameter negative control reference strips purchased by 
NAmSA from the offices of the US Phannacopeial Convention and cut into 
10 mm sections. 

A n"«"™™ of six sections of the test article per rabbit, each approximately 
1 mm x 10 mm, were loaded into 16 gauge needles. For each rabbit, a 

minimum of four USP strips were loaded into the same size needles as used 

for the test article. Test and control articles were sterilized by steam. 

Any remaining sample was discarded. 

METHODS 

Test System: 

Species: 

Breed: 

Source: 

Sex: 
Body Weight Range: 

Age: 

Acclimation Period: 

Number of Animals: 
Identification Method: 

Justification of Test System: 

Rabbit fOrvctolaeus cuniculus) 

New Zealand White 

Mohican Valley Rabbitry 

No particular gender was prescribed for this test 

2.7 kg to 2.8 kg at implantation 

No particular age was prescribed for this test 

Minimum 2 days 

Two 
Ear tag or tattoo 

The rabbit is suggested as an appropriate animal model for evaluating polymer materials by the current USP 

testing guidelines. The muscle tissue has been used historically because the response to implanted material is 

easily graded and compared to a known negative control material. 
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Ar 

Husbandry: 

Food: 

Water: 

Contaminants: 

Housing: 

Environmental: 

Conditions conformed to Standard Operating Procedures which are based on the "Guide 

for the Care and Use of Laboratory Animals.* 

PROLAB® High Fiber Rabbit Diet was provided daily. 

' Freely available, municipal (Toledo, OH) water was delivered through an automatic 

watering system. 

Reasonably expected contaminants in feed or water supplies did not have the potential to 

influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by a card 

indicating the lab number, animal number, test code, sex, and date implanted. 

The room temperature was monitored daily. The temperature range for the rabbit was 

64-74-F. 

The room humidity was monitored daily. The humidity range for the rabbit was 

30-70%. 

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

NAmSA is an AAALAC accredited facility. Facility: 

Personnel: 

Selection: 

Associates involved were appropriately qualified and trained. 

Healthy animals were selected. To reduce the number of animals used for testing, and to 
comply with the directives of the NAmSA IACUC, rabbits on this study may have been 

used previously in an unrelated test model. Any previously evaluated test or control 
articles did not cause a response in the animals. Complete history of animal usage is 

traceable in laboratory records. Animals used for previous evaluations are identified in 
the report. 

Experimental Procedure: 

The fur was clipped from the area over the paravcrtcbral muscles and the rabbits were sedated with 
acepromazine maleate (0.2 ml/kg dose). After the muscle area was wiped clean with 70% alcohol, each 
paravenebral muscle was infiltrated with 1 % lidocaine to achieve local anesthesia on both sides of the vertebral 

column. 

Needles containing test article were inserted into Ac muscle at a 45° angle. A stylet was placed in the needle 

and the need!; was withdrawn, leaving the sample in the paravenebral muscle. Six test article sections were 
implanted in the right paravenebral muscle of each rabbit. In the opposite muscle, four USP negative control 
strips were similarly implanted. 

Rabbits were returned to their respective cages following the procedure. Rabbits were observed daily for 
general health. Body weights were recorded prior to implantation and at termination. 
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At 1 week, the rabbits were weighed and euthanatized by an intravenous injection of a sodium pentobarbital 
based drug. The paravenebral muscles were dissected free and methodically cut to locate four of the test article 
sites and two of the USP negative control sites in each rabbit. Capsule formation or other evidence of irritation 

was scored using appropriate magnification aid an auxiliary 1'ght source. Scores were assigned and recorded as 

follows: 

0 No capsule, no adverse reaction (other than minimal hemorrhage) 
1 Up to 0.5 mm capsule or reaction area 
2 0.6 to 1.0 mm capsule or reaction area 
3 I.I to 2.0 mm capsule or reaction area 
4 > 2.0 mm capsule or reaction area 

Average macroscopic scores for test implants were compared to average scores of the comrol sites. 
Calculations were rounded off to the nearest 0.1. A Reaction Index difference of 0.0 to 0.5 in scores (test 

minus control) was regarded as "not significant,' 0.6 to 1.0 as a "trace,* I.I to 2.0 as "slight.* 2.1 to 3.0 as 

"moderate* and S3.1 as "marked.* The requirements of the USP test were met if the difference between test 

and control score averages (macroscopic) was not greater man 1.0. The requirements of the test were not met 
if the difference between the test and control score for two (or more) implant sites exceeded 1 for any animal 

implanted. 

RESULTS 

Clinical Observations: All animals appeared clinically normal throughout the duration of the study. Body 
weight data for individual rabbits were considered acceptable. 

Macroscopic Observations: The findings for the macroscopic evaluation are shown below. 

Rabbit 

Number 

96648* 

96762* 

Weight (kg) 

DayO 

2.7 

2.8 

Day 7 

2.8 

2.8 

Site 

1 

2 

3 

4 

1 

2 

3 

4 

Average: 

Test 

0 

0 

0 

0 

0 

0 

0 
0 

0.0 

USP 
Negative 

Control 

0 

0 

0 

0 

0.0 

•Previous use history traceable in laboratory records. 

Macroscopically, there was no difference between the reactions of the test and control materials. This resulted 

in a macroscopic reaction of "not significant* tissue contact irritation. 

Results and conclusions apply only to the test article tested. No further evaluation of these results is made by 

NAmSA. Any extrapolation of these data to other samples is the responsibility of the sponsor. 
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WMMArUr 

The test aniclc. H-22073 (test item), H-22073. was extracted in 0.9% sodium chloride USP solution and 

cottonseed oil. NF. These extracts were evaluated for imracutaneoua toxicity in accordance with the guidelines 

of the current USP. 

A 0.2 ml dose of the appropriate test article extract was injected by the intracutaneous route into five separate 

sites on the right side of the back of each rabbit. Similariy, the corresponding blank vehicle was infected on the 

left side of the back of each rabbit. Two rabbits were used for each pair of extracts. Observations for 

erythema and edema were conducted at 24, 48, and 72 hours after imracutaneous injection. 

Under the conditions of this study, there was no evidence of significant irritation or toxicity from the extracts 
injected intracuianeously into rabbits. Each test article extract met the USP requirements. 

Study and Supervisory 

Personnel: Donald P. Barda, LAT 
Karen D. Coburo. ALAT 
Barbara M. Monroe 
Tina M. Cox. BS. LAT 

Approved by: 
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INTRQPVCTON 

The test aiticle identified below was extracted and the extracts were evaluated for bioconpxdbility in accordance 

with the guidelines of the current USP. The purpose of the study was to determine whether leactubles extracted 

from the material would cause local dermal irritant or toxic effects following injection into rabbit skin. The test 
article was received on September 4. 1996. The animals were injected on September 10,1996. and the 

observations were concluded on September 13, 1996. 

MATERIALS 

The sample provided by the sponsor was identified and handled as follows: 

Test Article: H-22073 (test item) 

Identification No: 

Storage Conditions: 

Vehicles: 

Preparation: 

H-22073 

Room temperature 

0.9% sodium chloride USP solution (SC) 
cottonseed oil, NF (CSO) 

A ratio of 120 cm1^ ml (surface area of leal article to volume of vehicle) 

was used for each preparation. The test article was extracted in SC and CSO 
at 12PC for 1 hour. The extraction vehicles without test article were 
similarly prepaied to serve as control blanks. 

Condition of Extracts: 

Sample Disposition: 

SC: dear with test article paniculates dear 
CSO: dear with test article paniculate* dear 

Any remaining sample was discarded. 

METHODS 

Test System: 

Species: 
•* -_ 

- -•- Breed: 
Source: 
Sex: 
Bo&y Weight Range: 
Age: 
Acclimation Period: 
Number of Animals: 
Identification Method: 

Justification of Test System: 

Rabbit fOrvctolams cuniculus^ 

New Zealand White 
Mohican Valley Rabbioy 
No particular gender was prescribed for this test 

No particular body weight range was prescribed for this test 

No particular age was prescribed for this test 

Minimum 2 deys 
Two per pair of extracts 
Ear tag or tattoo 

The iniracutancous injection test in rabbits is specified in the current USP and has been used historically to 

evaluate biomaterial extracts. 

Animal Management: 

Husbandry: 

Food: 

Conditions conformed to Standard Operating Procedures which are based on the "Guide 

for the Care and Use of Laboratory Animals." 

PROLAB* High Fiber Rabbit Diet was provided daily. 
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Water: 

Contaminants: 

Housing: 

Environmental: 

Facility: 

Personnel: 

Selection: 

DuPont HLO 907-96 

Lab No. 96T 12211 00 

Freely available, municipal (Toledo, OH) water was delivered through an automatic 
watering system. 

Reasonably expected contaminantf in feed or water supplies did not have the potential to 
influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by a card 
indicating the lab number, animal number, test code, sex, and date dosed. 

The room temperature was monitored daily. The temperature range for the rabbit was 
64-74-F. 

The room humidity was monitored daily. The humidity range for the rabbit was 
30-70%. 

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

NAmSA is an AAALAC accredited facility. 

Associates involved were appropriately qualified and trained. 

Only healthy, thin-sldnned animals free of mechanical irritation or trauma that could 
interfere with the test were selected. 

Experimental Procedure: 

Prior to treatment, each rabbit was clipped free of fur from me back and bom sides of the «pinal column to 
yield a sufficient injection area. Two rabbits were prepared per pair of extracts. A 0.2 ml k. ose of test aiticle 
extract was injected intracutaneously into five separate sites on the right side of the back of each rabbit; 0.2 ml 
of the control blank was injected into five separate sites on the corresponding left side of the back. Injections 

were spaced approximately 2 cm apart. The animals were returned to their respective cages following the 

procedure. 

Observations for erythema and edema were conducted at 24,48, and 72 hours after injection. Reactions were 
scored on a 0 to 4 basis. Any reaction at the injection sites was also noted. The reactions were evaluated 
according 10 the following subjective rating scale: 

ERYTHEMA (ER) 

0 
1 
2 

3 
4 

No erythema 

Very slight (barely perceptible) 
Well-defined (pink) 
Moderate to severe (red) 

Severe (beet redness) to slight eschar 
formation (injuries in depth) 

EDEMA (ED) 

0 
1 
2 

3 
4 

No edema 
Very slight (barely perceptible) 
Slight (edges of area well-defined by 
definite swelling) 

MoJeratc (raised approximately 1 mm) 
Severe (raised more than 1 mm, may 
extend beyond the area of exposure) 

The cumulative average erythema am", edema score for each test extract and corresponding control blank was 
calculated. For each extract, a difference in average scores (test minus control blank) of 1.0 or less was 
considered to be acceptable. A difference of 0.6 to 1.0 indicated a slight, but acceptable, reaction. A 

difference > 1.0 was considered to be unacceptable. Additionally, the average score for each test extract and 

blank was calculated for each interval. Any adverse reaction noted in the test extract was compared to the 

corresponding blank. 
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RESULTS 

Results of scores for individual rabbits appear in Table I. The findings are summarized below: 

Extract 

SC 

CSO 

Average Test (- 

0.0 

1.7 

i Average Control = 

0.0 

1.8 

Difference •- 

0.0 

0.0 

= Assessment 

Passed 

Passed 

The difference in average scores was considered acceptable. The difference between test and control average 

scores did not exceed 1.0 at any observation interval. 

Results and conclusions apply only to the test article tested. No further evaluation of these results is made by 
NAmSA. Any extrapolation of these data to other samples is the responsibility of me sponsor. 

CONCLUSION 

Under the conditions of this study, there was no evidence of significant irritation or toxicry from the extracts 
injected intracutancously into rabbits. Each test article extract met the USP requirements. 

RECQRD STORAGE 

All raw data pertaining to this study and a copy of the final report are to be retained in designated NAmSA 
archive files. 
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TABLE I 

USP 1NTRACUTANEOUS TOXICITY OBSERVATIONS 

RABBIT 

NUMBER 

97210 

97/14 

97210 

97214 

EXTRACT 

sc 

sc 

cso 

cso 

TEST EXTRACT 

Scorinf Interval (Hour) 

24 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

.„. 

ER 

0 

0 

1 

1 

ED 

0 

0 

1 

1 

CONTROL BLANK 

Scoring Inieivil (Houn) 

24 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

72 

ER 

0 

0 

1 

1 

ED 

0 

0 

1 

2 

ER = Erythema 

ED = Edema 

SC = 0.9% sodium chloride USP solution 
CSO = cottonseed oil, NF 
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SUMMARY 

The test article, H-22073 (test item), H-22073. was implanted in muscle tissue of the rabbit. The muscle tissue 

was evaluated for evidence of irritation or toxicity in accordance with the guidelines of the current USP. 

Implant samples and USP negative control strips were loaded into needles and sterilized toy steam. Rabbits were 

implanted and weie then euthanatized 1 week later. Muscle tissues were excised and the implant sites were 

examined macroscopically. 

Under the conditions of this study, the macroscopic reaction was not significant as compared a the USP 

negative control implant material. The implanted test article met the USP requirements. 

Study and Supervisory 

Personnel: Christina M. Tollcs 
Jason A. Karsten 

Paul A. BcU. HT(ASCP) 

Tina M. Cox. BS, LAT 
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INTRODUCTION 

The test article identified below was evaluated for biocompatibility in accordance with the guidelines of die 

current USP. The purpose of the study was to evaluate the potential for a local irritant or toxic response to 

material implanted in direct contact with muscle tissue. The test article was received on September 4, 1996. 

The animals were implanted on September 6, 1996. and muscles were explained on September 13, 1996. 

MATERIALS 

The sar-ple provided by the sponsor was identified and handled as follows: 

Test Article: 

Identification No: 

Storage Conditions: 

Control Article: 

Preparation: 

Sample Disposition: 

Test System: 

Species: 

Breed: 

Source: 

Sex: 
Body Weight Range: 

Age: 

Acclimation Period: 
Number of Animals: 
Identification Method: 

Justification of Teal System: 

H-22073 (test item) 

H-22073 

Room temperature 

USP plastic 1 mm diameter negative control reference strips purchased by 

NAmSA from the offices of the US Pharmacopeia! Convention and cut into 

10 mm sections. 

A minimum of six sections of the test article per rabbit, each approximately 
1 mm x 10 mm, were loaded into 16 gauge needles. For each rabbit, a 

BMW""" of four USP strips were loaded into the same sue needles as used 

for the test article. Test and control articles were sterilized by steam. 

Any remaining sample was discarded. 

METHODS 

Rabbit fOivctolaeus cuniculus) 

New Zealand White 

Mohican Valley Rabbitry 

No particular gender was prescribed for this test 

2.8 kg at implantation 

No particular age was prescribed for this test 

Minimum 2 days 

Two 
Ear tag or tattoo 

The rabbit is suggested as an appropriate animal model for evaluating polymer materials by the current USP 

testing guidelines. The muscle tissue has been used historically because the response to implanted material is 

easily graded and compared to a known negative control material. 

^^.o^——-"^'8' 
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Animal Management: 

Husbandry: 

Food: 

Water: 

Contaminants: 

Housing: 

Environmental: 

Conditions conformed to Standard Operating Procedures which are based on the "Guide 

for the Care and Use of Laboratory Animals." 

PROLAB* High Fiber Rabbit Diet was provided daily. 

Freely available, municipal (Toledo, OH) water was delivered through an automatic 
watering system. 

Reasonably expected contaminants in feed or water supplies did not have the potential to 

influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by a card 
indicating the lab number, animal number, test code, sex, and date implanted. 

The room temperature was monitored daily. The temperature range for the rabbit was 

64-74T. 

The room humidity was monitorjd daily. The humidity range for the rabbit was 

30-70%. 

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

Facility: NAmSA is an AAALAC accredited facility. 

Personnel: Associates involved were appropriately qualified and trained. 

Selection: Healthy animals were selected. To reduce the number of animals used for testing, and to 
comply with the directives of the NAmSA IACUL, rabbits on this study may have been 

used previously in an unrelated test model. Any previously evaluated test or control 

articles did not cause a response in the animals. Complete history of animal usage is 

traceable in laboratory records. Animals used for previous evaluations are identified in 

the report. 

Experimental Procedure: 

The fur was clipped from the area over the paravertebral muscles and the rabbits were sedated with 
acepromazine maleate (0.2 ml/kg dose). After the muscle area was wiped clean with 70% alcohol, each 

paravenehral muscle was infiltrated with 1 % lidocaine to achieve local anesthesia on both sides of the vertebral 

column. 

Needles containing test article were inserted into the muscle at a 45° angle. A stylet was pliced in (he needle 

and the needle was withdrawn, leaving the sample in the paravertebral muscle. Six test article sections were 
implanted in the right paravenebral muscle of each rabbit. In the opposite muscle, four USP negative control 
strips were similarly impli-ited. 

Rabbits were returned 10 their respective cages' following the procedure. Rabbits were observed daily for 
general health. Body weights were recorded prior to implantation and at termination. 
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At 1 week, the rabbits were weighed and euthanatized by an intravenous injection of a sodium pentobarbital 
based drug. The paravenebral muscles were dissected free and methodically cut to locate four of the test article 

sites and two of the USP negative control sites in each rabbit. Capsule formation or other evidence of irritation 

was scored using appropriate magnification and an auxiliary light source. Scores were assigned and recorded as 

follows: 

0 No capsule, no adverse reaction (other than minimal hemorrhage) 

1 Up to 0.5 mm capsule or reaction area 
2 0.6 to 1.0 mm capsule or reaction area 
3 1.1 to 2.0 mm capsule or reaction area 
4 > 2.0 mm capsule or reaction area 

Average macroscopic scores for test implants were compared to average scores of the control sites. 

Calculations were rounded off to the nearest 0.1. A Reaction Index difference of 0.0 to 0.5 in scores (test 

minus control) was regarded as "not signify an," 0.6 to 1.0 as a "trace/ 1.1 to 2.0 as "slight," 2.1 to 3.0 as 

"moderate" and 2:3.1 as "marked." The requirements of the USP test were met if (he difference between test 

and control score averages (macroscopic) was not greater than 1.0. The requirements of die test were not met 

if the difference between the test and control score for two (or more) implant sites exceeded 1 for any animal 
implanted. 

RESULTS 

Clinical Observations: All animals appeared clinically normal throughout the duration of the study. Body 
weight data for individual rabbits were considered acceptable. 

Macroscopic Observations: The findings for the macroscopic evaluation are shown below. 

Rabbit 

Number 

96487* 

96476* 

Weight (kg) 

DayO 

2.8 

2.8 

Day 7 

2.8 

2.7 

Site 

1 

2 

3 

4 

1 

2 

3 
4 

Average: 

Test 

0 

0 

0 

0 

0 

0 

0 
0 

0.0 

USP 
Negative 

Control 

0 

0 

0 

0 

0.0 

•Previous use history traceable in laboratory records. 

Macroscopically, there was no difference between the reactions of the test and control materials. This resulted 

in a macroscopic reaction of "not significant" tissue contact irritation. 

Results and conclusions apply only to the test article tested. No funher evaluation of these results is made by 

NAmSA. Any extrapolation of these data to other samples is the responsibility of the sponsor. 
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Procedure: A monolaycr of L-929 mouse fibroblast cells was grown to confluency and 

overlaid with Minimum Essential Medium supplemented with serum, antibiotics, 
neutral red, and 2X agarose. The test article, a 0.5 cm x C.5 cm piece of 
725871H as a positive control, and a 1.0 cm length piece of UP-1 as a negative 

control were placed on the solidified overlay surface. Following incubation for 
24 hours, the culture was macroscopically examined for evidence of cell 

dccolorization to determine the zone of cell lysis. Any decolorized zone present 

was examined microscopically to confirm cell lysis. 

Score 

Nontoxic (N) 

Toxic (T) 

Observations 

Normal cell morphology in proximity to test sample. 

Cellular death and degeneration associated with the 

area beneath me test sample and possibly extended 
beyond the perimeter of the test sample. Where a 

zone of lysis was observed, the distance from the edge 

of the sample to the edge of the zone was measured 

and reported in millimeters (mm). 
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Comments: Placed me "tealest' side of test article down on agarose. 

All raw data pertaining to this study and a copy of the final report are to be retained in 
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SUMMARY 

The test article, H-22074 (test item), H-22074, was extracted in 0.9% sodium chloride USP solution and 

cottonseed oil, NF. These extracts were evaluated for inuacutaneous toxicity in accordance with the guidelines 

of the current USP. 

A 0.2 ml dose of the appropriate test article extract was injected by the intiacuianeous route into five separate 

sites on the right side of the back of each rabbit. Similarly, the corresponding blank vehicle was injected on the 

left side of the back of each rabbit. Two rabbits were used for each pair of extracts. Observations for 
erythema and edema were conducted at 24, 48, and 72 hours after inuacutaneous injection. 

Under the conditions of this study, there was no evidence of significant irritation or toxicity from the extracts 
injected intracutaneously into rabbits. Each test article extract met the USP requirements. 
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INTRODUCTION 

The test article identified below was extracted and the extracts were evaluated for biocompatibility a accordance 
with the guidelines of the current USP. The purpose of the study was to detnrmine whether leachables extracted 
from the material would cause local dermal irritant or toxic effects following injection into rabbit skin. The test 
article was received on September 4, 1996. The animals were injected on September 10, 1996, and the 

observations were concluded on September 13, 1996. 

MATERIALS 

The sample provided by the sponsor was identified and handled as follows: 

Test Article: H-22074 (test item) 

Identification No: 

Storage Conditions: 

Vehicles: 

Preparation: 

Condition of Extracts: 

Sample Disposition: 

H-22074 

Room temperature 

0.9% sodium chloride USP solution (SC) 
cottonseed oil, NF (CSO) 

A ratio of 120 caf'.W ml (surface area of test article to volume of vehicle) 

was used for each preparation. The test article was extracted in SC aad CSO 
at 121 °C for 1 hour. The extraction vehicles without test article were 
similarly prepared to serve as control blanks. 

Test Control 
SC: clear with test article particulates clear 

CSO: clear with test article particulates clear 

Any remaining sample was uiscarded. 

METHODS 

Test System: 

Species: 
Breed: 

Source: 
Sex: 
Body Weight Range: 
Age: 

Acclimation Period: 
Number of Animals: 
Identification Method: 

Justification of Test System: 

Rabbit fOryctolagus cuniculus) 
New Zealand White 
Mohican Valley Rabbitry 
No particular gender was prescribed for this test 

No particular body weight range was prescribed for this test 

No particular age was prescribed for this test 

Minimum 2 days 

Two per pair of extracts 
Ear tag or tattoo 

The intraculaneous injection test in rabbits is specified in the current USP and has been used historically to 

evaluate biomaierial extracts. 

Animal Management: 

Husbandry: 

Food: 

Conditions conformed to Standard Operating Procedures which are based on the "Guide 
for the Care and Use of Laboratory Animals.* 

PROLAB* High Fiber Rabbit Diet was provided daily. 
gSSfflBpa"? Sanitized. Does not contain TSCA CBI 
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Water: 

Contaminants: 

Housing: 

Environmental: 

Facility: 

Personnel: 

Selection: 

DuPont HLO 907-96 

Lib No. 96T 12212 00 

Freely available, municipal (Toledo, OH) water was delivered through an an^We 
watering system. 

Reasonably expected contaminants in feed or water supplies did not have the potential to 
influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by a card 
indicating the lab number, animal number, test code, sex, and date dosed. 

The room temperature was monitored daily. The temperature range for the rabbit was 
64-74-P. 

The room humidity was monitored daily. The humidity range for the rabbit was 
30-70%. 

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

NAmSA is an AAALAC accredited facility. 

Associates involved were appropriately qualified and trained. 

Only healthy, thin-skinned animals free of mrfhanical irritation or trauma that could 
interfere with the test were selected. 

Experimentfj Procedure: 

Prior to treatment, each rabbit was clipped free of fur from the back and bom sides of the spinal column to 
yield a sufficient injection area. Two rabbits were prepared per pair of extracts. A 0.2 ml dose of test article 

extract was injected intncutaneously into five separate sites on the right side of the back of each rabbit; 0.2 ml 
of the control blank was injected into five separate sites on the corresponding left aide of me back. Injections 

were spaced approximately 2 cm apart. The animals were returned to their respective cages following the 

procedure. 

Observations for erythema and edema were conducted at 24. 48, and 72 hours after injection. Reactions were 
scored on a 0 to 4 basis. Any reaction at the injection sites was also noted. The reactions were evaluated 
according to the following subjective rating scale: 

ERYTHEMA (ER) 

0 
1 
2 

3 
4 

Nociythcma 
Very slight (barely perceptible) 
Well-defined (pink) 
Moderate to severe (red) 
Severe (beet redness) to slight eschar 

formation (injuries in depth) 

EDEMA (ED) 

0 
1 
2 

3 
4 

No edema 
Very slight (barely perceptible) 
Slight (edges of area well-defined by 
definite swelling) 
Moderate (raised approximately 1 mm) 
Severe (raised more than 1 mm, may 
extend beyond the area of exposure) 

The cumulative average erythema and edema score for each test extract and corresponding control blank was 
calculated. For each extract, a difference in average scores (test minus control blank) of 1.0 or less was 
considered to be acceptable. A difference of 0.6 to 1.0 indicated a slight, but acceptable, reaction. A 

difference > 1.0 was considered to be unacceptable. Additionally, the average score for each test extract and 
blank was calculated for each interval. Any adverse reaction noted in the test extract was compared to the 
corresponding blank. 
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Results of (cores for individual nbbitt i 

RESULTS 
, 

in Table 1. The findings are summarized below: 

Extract 

SC 

CSO 

Avenge TcjU-j 

0.0 

1.6 

)Avcra«eControl" 

0.0 

1.7 

DiRerence • 

0.0 

0.0 

• A*"**'"**'* 

—-——-a fused 

Paced 

the difference in average scores was c 

scores did not exceed 1.0 at any obser i interval. 
eatable. The diRerence between test aod control average 

Results and conclusions apply only to the test article tested. No further evaluation of these results is made by 
NAmSA. Any extrapolation of these data to other samples is the respoosibuity of the sponsor. 

WNqyaQN 

Under the conditions of this study, there was no evidence of significant irritation or toxidty from the extracts 
injected intracutaneously into rabbits. Each test article extract met the USP requirements. 

RECORD STORAGE 

All raw dar.. .leitainiog to this study and a copy of the final report are to be retained in designated NAmSA 
archive files. 
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TABLE I 

USP INTRACUTANEOUS TOXICrTY OBSERVATIONS 

RABBIT 

NUMBER 

97215 

97216 

97215 

97216 

EXTRACT 

SC 

SC 

CSO 

cso 

1 

Scoriol laiemi (Houn) 

24 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

TEST EXTRACT 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

1 

72 

ER 

0 

0 

1 

2 

EO 

0 

0 

1 

1 

CONTROL BLANK 

ScuriBi tanml (Boon) 

24 

ER 

0 

0 

2 

2 

ED 

0 

0 

2 

2 

48 

ER 

0 

0 

2 

2 

ED 

0 

0 

1 

1 

72 

ER 

0 

0 

1 

2 

EO 

0 

0 

2 

1 

ER = Erythema 

ED = F^r"" 

SC = 0.9ft sodium chloride USP solution 

CSO = cottonseed oil, NF 
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SUMMARY 

The tot iticte, H-22074 (let Item), H-22074. wn implied In nude tissue of the rtbbit. T— auedi 

ws evaluated for evidence of irritation or toxicity in •eeontaace with (he (uUdiDM of the cuneal VSf. 

ImfriKtt umples ud USP ae|«ive control (trip 
implanted •nd were thca euduiutizad 1 week tater. ruiirif HIIIIIT T iim nrliml inil itr Implmi •ll- •i.e» 

iloadBd idleiidctefiUzedbyi 

CT——rfnil HMMIMMIpL-lly 

Under the condition* of this study, the nucnMcopic n.ictiao mi aot ispAVntt i 

negative comiol implant material. The impluued tet article met ae US? i 
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INTROnUCTION 

The test uticle identified below w— evaluated for biocompitibility in accordance with the (uidelinea of the 

current USP. The puipose of the study w— to evaluate the potential for a local irritant or toxic response to 
material implanted in direct contact with onude time. The lest article waa received on September 4,1996. 
The animals were implanted on September 6.1996, and muscles were explained on September 13.1996. 

MATERIALS 

The sample provided by the sponsor was identified and handled as follows: 

Test Article: H-22074 (test itsm) 

H-22074 

Room temperature 

USP plastic 1 mm diameter neytivc control reference strips purchased by 
NAmSA from the offices of the <JS Pharmacopeial Convention and cut into 
10 mm sections. 

A ^nnmmm of six sections of the test article per nbbit, each approximately 
1 mm x 10 mm, were loaded into 16 gauge needles. For each rabbit, a 

minimum offourUSP strips were loaded into the same size needles as used 

for the test article. Test and control articles were sterilized by steam. 

Any remaining sample was discarded. 

METHODS 

Identification No: 

Storage Conditions: 

Control Article: 

Preparation: 

S.!'To>le Disposition: 

Test System: 

Species: Rabbit fOrvctolamis cuniculm) 

New Zealand White 
Mohican Valley Rabbitry 

No oartimdar gender was prescribed for this test 

2.9 kg to 3.0 kg at implantation 

No particular age was prescribed for this test 

Minimum 2 days 

Two 
Ear tag or tattoo 

Breed: 

Source: 
Sex: 

Body Weight Range: 

Age: 
Acclimation Period: 
Number of Animals: 
Identification Method: 

Justification of Test System: 

The nbbit is sugge.ieu qs an appropriate animal model for evaluating polymer materials by the current USP 

testing guidelines. The muscle tissue has been used historically because me response to implanted material is 

easily graded and compared to a known negative control material. 
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Animal Manflgtmcnt: 

Husbandly: 

B«uu4. rOOu: 

Water: 

Contaminants: 

Housing: 

Environmental: 

Conditions conformed to Standard Openting Procedure* which are bawd on the "Guide 

for the Care and Use of Laboratory Animals." 

PROLAB* High Fiber Rabbit Diet was provided daily. 

Freely available, municipal (Toledo. OH) water waa delivered through an aulomMic 

watering system. 

Reasonably expected contaminants in feed or water supplies did not have die potential to 

influence the outcome of this test. 

Animals were individually housed in stainless steel suspended cages identified by a end 
jiytic^ting the lab number, animal number, test code, sex, and date implanted. 

The room temperature was monitored daily. The temperature range for the rabbit was 

64-74-F. 

The room humidity was monitored daily. The humidity nmge for the rabbit was 

30-70». 

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

Facility: NAmSA is an AAALAC accredited facility. 

Personnel: Associates involved were appropriately qualified and trained. 

Selection: Healthy animals were selected. To reduce the number of animals used for testing, and to 
comply with the directives of the NAmSA IACUC, rabbits on this study may have been 

used previously in an unrelated test model. Any previously evaluated test or control 

articles did not cause a response in the animals. Complete history of animal usage is 

traceable in laboratory records. Animals used for previous evaluations are identified in 

the report. 

)E3q>erimertal Procedure: 

The fur was clipped from the area over the paravertebral muscles and the rabbits were sedated with 
acepromazine maleate (0.2 ml/kg dose). After the muscle area was wiped clean with 709 alcohol, each 

paravenebral muscle was infiltrated with 1% Udocaine to achieve local anesthesia on bom sides of the vertebral 

column. 

Needles containing teat article were inserted into the muscle at a 45° angle. A stylet was placed in die needle 

and the needle was withdrawn, leaving the sample in the paravenebral muscle. Six test article sections were 
implanted in the right paravenebral muscle of each rabbit. In the opposite muscle, four USP negative control 
strips were similarly implanted. 

Rabbits were returned to their respective .-ages following the procedure. Rabbits were observed daily for 

general health. Body weights were recorded prior to implantation and at termination. 

51 - 

iTSCAcfel 

Page 5 of 7 

MinSA WfrM LsUlt in Tllllsi S«rric« 

/T llii M(«ff D"(c» liduilrj 

22B1 Titcy Rna 
Northwooa. OH «WIB 
Phon* 4lfr«a««4ii 
FAX 4tfr6M4854 

tWmastUm let 6««Wtsn d 8X3 repsrt. sow In oW, r r ng NAmSA'l ortlfn •ppw). 



TU014-807 

DuPont HLO 907-96 
Lab No. 96T 12212 00 

At I week, the nbbits were weighed and euthanatized by in intraVenoul injection of a (odium peniobaibital 
bued drag. The paraveitebral muscles were rfiimrtfd free and methodically cut to locate four of the ten article 

sites and two of the USP negative control sitei in each rabbit. Capsule formation or other evidence of irritation 

w» scored using appropriate magnification and an auxiliary light source. Scores were assigned and recorded as 

luuows: 

0 No capsule, no advene reaction (other than minimal hemorrhage) 
1 Up to 0.5 mm capsule or reaction area 
2 0.6 to 1.0 mm capsule or reaction area 
3 I.I to 2.0 mm capsule or reaction area 
4 > 2.0 mm capsule or reaction area 

Average macroscopic scores for test implants were compared to average scores of the control sites. 
Calculations were rounded off to die nearest 0.1. A Reaction Index difference of 0.0 to 0.5 in scores (test 

minus control) was regarded as "not significant,' 0.6 to 1.0 as a "trace," 1.1 to 2.0 as "slight." 2.1 to 3.0 as 

"moderate" and 23.1 as •marked." The requirements of the USP test were met if the difference between test 

and control score averages (macroscopic) was not greater than 1.0. The requirements of the test were not met 

if the difference between the test and control score for two (or more) implant sites exceeded 1 for any animal 

implanted. 
. 

RESULT 

Clinical Observations: AU animals appeared clinically nonnal throughout the duradon of die study. Body 
weight data for individual rabbits were considered acceptable. 

Macroscopic Observationa: The findings for the macroscopic evaluation are shown triow. 

Rabbit 

Number 

96517* 

96477* 

Weight (kg) 

DayO 

3.0 

2.9 

Day? 

2.9 

2.8 

Site 

1 

2 

3 
4 

1 

2 

3 
4 

Average: 

Test 

0 
0 

0 
0 

0 

0 
0 
0 

0.0 

USP 
Negative 
Control 

0 
0 

0 

0 

0.0 

•Previous use history traceable in laboratory records. 

Macroscopically, there was no difference between the reactions of the test and control materials. This resulted 

in a macroscopic reaction of "not significant* tissue contact irritation. 

Results and conclusions apply only to the test article tested. No further evaluation of these results is made by 

NAmSA. Any extrapolation of these data to other samples is the responsibility of the sponsor. 
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CONCLUSION 

Under the condiiions of this study, the macroscopic reaction was not significant as compared to the USF 
negative control implan' material. The implanted test article met the USP requirements. 

RECORD STORAGE 

All raw data pertaining to this study and a copy o(' the final report are to be retained in designated NAmSA 
archive files. 
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