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OBJECTIVE 

 

The constituent materials of medical devices are considered potentially produce irritation. 

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 irritative substances produced or contaminated during 

manufacture. Test procedure of in vivo is described in ISO 10993-10; albino rabbit use is 

suggested to evaluate the possibility of irritant reaction. The test was performed following ISO 

10993-10 and Leon Biotech. Co. Ltd. internal document of standard operating procedure SOP-

T03, to investigate the response of intracutaneous irritation of “Magnesium Alloy Specimen” 

extract on New Zealand White Rabbits. 
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EXPERIMENTAL DESIGN 

 

1. Test System 

 
A. Species/ Strain: New Zealand White Rabbit (NZW)  

B. Resource: Taiwan Livestock Research Institute 

C. Reason: According to ISO 10993-10 

D. Body weights/Sex/Age: >2 kg /female/ 2~12 month 

E. Sex: Female 

F. Number: 3 

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: 20~26℃ 

(2)Humidity: 30-70% 

(3)Cage and animal number: 1 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.PE 1401)  

B. Cottonseed oil (SIGMA C7767, Lot No.MKBN8713V) 

 

3. Extraction 
According to ISO 10993-12 guidelines, the ratio of the test article to the extractant was 

3cm2/mL. In this study, 22.8 cm2 test article was immersed in 7.6 mL of 0.9% saline and 22.8 

cm2 test article was immersed in 7.6 mL cottonseed oil. Extract condition of 72 hours at 50℃ 

with constant agitation wereexecuted in this study. The pH adjustment, filtration and 

centrifugation were not conducted. After polar and non-polar extraction, the appearance of 

extracts were not different from the control solution.
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4. Grouping 

Test group Control group 

3 animals 

Polar extract of test article 0.9% Saline 

Non-polar extract of test article Cottonseed oil 

 

5. Test Method 

A. Administration of test article extract 

(1) Furs of NZW rabbit backside from scapula to middle back were clipped with an 

electric animal shaver. Clipped zone are about 8cm x 15cm to exposure skin 

surface along the spine to execute intra-dermal injection. Animals with scratches 

or skin diseases in the clipped zone were rejected from study. 

(2) A maker pen was used to divide clipped zone into four regions, and there were 

five injection site of each test and control group (see figure below). 

B. Test article and control solution administration 

(1) Control solution was conducted in the right side of clipped zone with 0.9% saline 

in the anterior and cottonseed oil in the posterior region. 

(2) Test article extract was conducted in the left side of clipped zone with polar extract 

in the anterior and non-polar extract in the posterior region. 

(3) Each injection site was injected 0.2 ml solution. 

 

C. Irritant reaction evaluation 

(1) The dermal reactions at the treated areas were observed and recorded based on

“Grading system for intracutaneous reaction” (see Table 1) at the time points of 

24th, 48th and 72nd hours after administration. 

(2) The observation items included erythema, oedema, irritation, corrosion recovery 
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and other toxicity reactions. 

D. Determination of dermal reaction 

(1) In the end of the test, each region in one rabbit, grades of erythema and oedema 

were summed and then divided by 15 (3 grading time points multiply 5 injection 

sites). To determine the mean score for each test sample and each corresponding 

blank, add the scores for the three animals and divide by three. The requirements of 

the test will be met if the differs between test article and control solution mean 

scores less than 1.0. 

(2) If at any observation period the average reaction to the test article is questionably 

greater than the average reaction to control side, the test will repeat using three 

additional rabbits. 
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RESULT 

 

During the study, there were no significant clinical signs and gross findings in either the 

control or test group, and there were no mortalities also. Grades were recorded as the table 

below. 

 

1. Grades in clinical observation of individual rabbit were as below (polar group). 

Treated 

article 
Sex Animal No. 

Items for 

Grading 

Clinical Observation 

(time point/h) 

24 48 72 

Test 

article 

Polar 

extract 

F RB-140626-01 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-140626-04 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-141002-05 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

0.9% 

normal 

saline 

(control 

solution) 

F RB-140626-01 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-140626-04 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-141002-05 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 
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2. Grades in clinical observation of individual rabbit were as below (Non-polar group). 

Treated 

article 
Sex Animal No. 

Items for 

Grading 

Clinical Observation 

(time point/h) 

24 48 72 

Test 

article 

Non-

polarextra 

ct 

F RB-140626-01 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-140626-04 

Erythema and eschar 

formation 
3 4 4 

Oedema 

formation 
2 1 0 

F RB-141002-05 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
2 0 0 

Cottonsee 

d oil 

(control 

solution) 

F RB-140626-01 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
0 0 0 

F RB-140626-04 

Erythema and eschar 

formation 
3 5 3 

Oedema 

formation 
2 1 0 

F RB-141002-05 

Erythema and eschar 

formation 
0 0 0 

Oedema 

formation 
1 0 0 

F:Female 

 

Erythema and oedema were recorded in non-polar group, but there were no significant difference 

between test and control group. It could be the background reaction of cottonseed oil. 

 

𝐹𝑖𝑛𝑎𝑙 𝑆𝑐𝑜𝑟𝑒𝑠= 
𝑇𝑜𝑡𝑎𝑙 𝑆𝑐𝑜𝑟𝑒𝑠 𝑜𝑓 𝑡𝑒𝑠𝑡 𝑔𝑟𝑜𝑢𝑝

15 ∗3
 - 

𝑇𝑜𝑡𝑎𝑙 𝑆𝑐𝑜𝑟𝑒𝑠 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝

15∗3
 

Final calculated score value was less than 1.0 in both test groups (polar group: 0/45-0/45=0; 

non-polar group: 16/45-15/45=0.02), which indicated negative results. 
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CONCLUSION 

The study results showed that a single application of “Magnesium Alloy Specimen” extract 

induced neither significant clinical signs nor dermal gross changes on New Zealand White 

Rabbits at each time point. Furthermore, the final score value of test article extract was less 

than 1.0. Therefore, single intracutaneous application with 0.2 mL of “Magnesium Alloy 

Specimen” extract did not cause irritation on New Zealand White Rabbits. 
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