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OBJECTIVE

When direct contact with human tissues is anticipated, medical device should be carefully
tested for biocompatibility according to the nature and duration of the contact to avoid
potential physiological damage caused by hypersensitive substances produced or
contaminated during manufacture. In this study, guinea pig skin sensitization study
(Maximization test) was conducted to evaluate the possibility of skin sensitization after
topical applications of the test article extracts on the skin of guinea pigs. The experiment
was performed by following ISO 10993-10 and Leon Biotech Co., Ltd internal document of
standard operating procedure SOP-T02.
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EXPERIMENTAL DESIGN

1. Test System

A. Species/ Strain: Guinea Pig/ Hartley

B. Resource: National Laboratory Animal Center, Taiwan

C. Reason: According to 1SO 10993-10

D. Body weights/Age: 300~500 g or 1~6 month

E. Sex: Female & male. The female guinea pigs were nulliparous and not pregnant
F. Number: 30

G. Quarantine/ acclimation: Once animals were introduced in-house, they were subjected to
quarantine and acclimatize before treatment. Animals were selected based on health status

by qualified staff..
H. Identification

(1) Individual identification: Animals were identified by ear-marking.

(2) Group identification: Cages were properly labeled for identification including species/
strain, sex, in-housing date, IACUC number, animal I.D. number.

I.  Housing condition

(1)Environment temperature: 25+3°C

(2)Humidity: 30-70%

(3)Cage and animal number: 5 animals/cage

(4)Fodder/ Supply: Lab Diet; ad libitum

(5)Drinking water/ Supply: Tape water; ad libitum

2. Reagent

A. 0.9% normal saline (Tai Yu Pharmaceuticla Co., Ltd. Lot No. ML0606)
B. Freund’s complete adjuvant (Sigma, F5881 , Lot No. SLBH7316V)
C. Sodium dodecyl sulfate (Sigma, L5750 Lot No. BCBC7174V)

3. Extraction

According to 1SO 10993-12 guidelines, the ratio of the test article to the extractant was 0.2¢g
/mL. First extraction for induction I, 1.07g test article was immersed in 5.35mL of 0.9% saline
and 2.33g test article was immersed in 11.65ml cottonseed oil. Second extraction for induction
I1, 1.18¢ test article was immersed in 5.9ml of 0.9% saline and 2.34g test article was immersed
in 11.7mL cottonseed oil Third extraction for challenge, 1.2g test article was immersed in 6ml
of 0.9% saline and 2.25¢ test article was immersed in 11.25mL cottonseed oil. Extract condition
of 72 hours at 50°C with constant agitation were executed in this study. The pH adjustment,
filtration and centrifugation were not conducted. After extraction, the appearance of non-polar
extract were not different from the control solution, but the appearance of polar extract were
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slight yellow.

4. Grouping
Test group Control group
10 animals 5 animals
Polar extract of test article 0.9% Saline

5. Test Method

A. Induction phase |
(1) Three kinds of solutions or emulsions were prepared from the control solution
or test article extract as follow:

Polar group

I.  Emulsion of Freund’s complete adjuvant (Sigma F5881) in 0.9%
saline (Tai Yu Pharmaceutical Co., Ltd.) and volume ratio 1:1 (50%
FCA).

Il.  Solution of either test article extracts or 0.9% saline (Tai Yu
Pharmaceutical Co., Ltd.).

I11.  Emulsion of either test article extracts or 0.9% saline (Tai Yu
Pharmaceutical Co., Ltd.) in 50% FCA in volume ratio 1:1.

Non-polar Group

IV. Emulsion of Freund’s complete adjuvant (Sigma F5881) in
cottonseed oil (Sigma C7767) and volume ratio 1:1 (50% FCA).

V. Solution of either test article extracts or cottonseed oil (Sigma
C7767).

VI. Emulsion of either test article extracts or cottonseed oil (Sigma,
C7767) in 50% FCA in volume ratio 1:1.

B. Furs of animal’s backside were clipped with an electric animal shaver. Animals with
scratches or skin diseases on the clipped skin surfaces were rejected from the study.

C. Injections sites were paired, and there were six injection sites in the clipped zone of
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each animal (see figure below). Each solution was injected into injection sites matches A,
B and C. The injected volume was 0.1 ml at each injection sites.

D. Induction phase Il

(1) 7%£1 days later, the injection sites were applied with 10% of sodium dodecyl
sulfate (Sigma, L5750) for 24£2 h.

(2) Then, an appropriate absorbent gauze patch was saturated (about 8 cm2) with
the test article extract or control solution, and applied to the clipped skin under
an occlusive dressing secured by a wrap around the torso of the animal for
another 4812 h.

E. Challenge phase (14+1 days after induction phase 1)

(1) The furs of flank of the animals were clipped. An appropriate site of this hairless
area were selected and applied by the patches that soaked with the control
solution or test article extract and then secured with an occlusive dressing.

(2) The dressings and patches were removed after 242 h.

F. Observation and evaluation

(1) The appearance of the challenge skin sites of the test and control animals were
observed at 24+2 h and 4812 h after removal of the dressings.

(2) Skin reactions for erythema and oedema were graded according to the
Magnusson and Kligman grading given in Table 1.

(3) Grades greater than 1.0 in the test group generally indicate sensitization while
grades of control animals are less than 1.0. If grades greater than 1.0 are noted
in control animals, the reactions of test animals which exceed the most severe
reaction are presumed to be due to sensitization.
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1. Approximately 24+2 hours and 48+2 hours after challenge phase, neither the control nor the
test group showed significant skin response on the treated areas. None of the test or control
groups had a mean score increase of 1.0 or more in the observation period.

2. Individual Animal Grades skin reaction

RESULT

polar group
. 24 hrs. after 48 hrs. after
Group Sex | Number of animals
challenge phase challenge phase
G-160725-01 0 0
G-160725-02 0 0
Control
. female G-160725-03 0 0
“0.9% saline”
G-160725-04 0 0
G-160725-05 0 0
Mean score 0 0
G-160801-46 0 0
G-160801-47 0 0
Test G-160801-48 0 0
st G-160801-49 0 0
“Laparoscopic
G-160801-50 0 0
electrocautery male
G-160801-51 0 0
electrode Extracts
. G-160801-52 0 0
(saline)”
G-160801-53 0 0
G-160801-54 0 0
G-160801-55 0 0
Mean score 0 0
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RELIABILITY CHECK

The positive control study was finished at 2014/07/04. According to 1ISO 10993-10 guidelines,
positive control shall be performed at least once every six month. a-hexylcinnamicaldehyde
(Sigma 291285, Lot. No. MKAA2596) were used for positive control substances. The method
for the positive control assay are identical to the method described above in this study. For the
induction phase, 0.5% and 85% a-hexylcinnamicaldehyde was used. For the challenge phase,
85% a-hexylcinnamicaldehyde was used. Animals in the positive control group exhibited
discrete erythema to confluent erythema at the challenge site. All reactions in the positive
control group scored of 1, had a 100% incidence and 1.0 severity (24 hour score) are indicated
that is positive sensitization reaction.

CONCLUSION
The results indicated that the polar and non-polar extracts of “Magnesium Alloy Specimen”
did not produce skin sensitization in guinea pigs.
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TABLES
Magnusson and Kligman Scale (ISO 10993-10)

Patch test reaction

Grading scale

No visible change 0
Discrete or patchy erythema 1
Moderate and confluent erythema 2
Intense erythema and swelling 3
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