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)  
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1) JIS 

T 0993-1 ISO 10993-1

1

 



 

3 

 

 

)  

)  

24

 

24

30  

30

 

2) JIS T 0993-1 B B.2.2.2

1

JIS T 0993-1 C

 

3) 

 

4) 

 

5) 

 

6) 1
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1  

 

1

 

   

 

A  

24  

B

24  
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30  

/  

 

 

 

 

A

B

C

 

A

B

C

  

A

B

C

  

A

B

C
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A

B

C

 

A

B

C
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A

B

C

 

A

B

C

JIS T 0993-1 A A.1

ISO
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1   8 

 

2  20 

 

3  35 

 

4  41 

 

5  54 

 

6  67 

 

7  75 

 

8  87 

 

           95 
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1

 

 

4.1  

ISO 10993-5, Biological evaluation of medical devices - Part 5: Tests for in vitro 

cytotoxicity  (Test on extracts)  (Test by direct contact)

 [Test by indirect contact  (Agar diffusion)  

(Filter diffusion)] 

4.2 ISO 10993-5

4

MTT XTT Annex 4.3 ISO 

10993-5

4.4  

ISO 10993-5 4.2  

 

 

2.1 ISO 10993-5:2009, Biological evaluation of medical devices - Part 5: Tests for in vitro 

cytotoxicity 

2.2 7.02 1.7. 

 

 

 

3.1  

 

 

3.2  

 

 

3.3  (test sample)  (control sample)  

3.3.1  



1  

 

9 

 

 

3.3.2  

1)  (negative reference materials) 

 

4.6  

No.160-08893 No.162-09311  

2)  (positive reference materials, 4.5 )  

A B 2

4.6  

A 0.1%  (zinc diethyldithio- 

carbamate, ZDEC)  

B  0.25%  (zinc dibutyldithio- 

carbamate, ZDBC)  

3)  (positive control substance) 

 

ZDBC 1  

 

3.4  

 

 

 

 

 

3.5  

3.5.1  

4.7  

L929 CCL 1 (NCTC clone 929) 

Balb/3T3 CCL 163 (Balb/3T3 clone A31) 

V79 JCRB0603 (V79) 

3.6.5

 



1  

 

10 

 

3.5.2  

10 vol% Eagle Minimum Essential Medium

MEM10

 

3.5.3  

1)  

2) 37  

3) 

 

4)  

5)       

  80 1

 

6)  

7)  

 

3.6  

3.6.1  

4.8

(

)

4.9

  

3.6.2  

37 ± 1 24 ± 2

4 4 24 

3.6.6

 

3.6.3  

1) 2 × 15 mm

 

2) 

1 g 60 cm2 10 mL

1 g 10 mL



1  

 

11 

 

4.7  

3) pH 37

24  

4) 100%

 

5) 100% 3  

3.6.4  

1) 4.8

 

2) 60 mm 100 200 4 6 mL 35 mm

50 100  (1 3 mL) 12 24 40 50  (0.5 2 

mL)  

3) 37 4 24 

 

4) 

 

5)  

6) 3  

7)  

8) 

 50 4.11

 

9) 10 vol%

 

10) 4.12  

11)  

3.6.5  

1) 

50 

 

2) 

100%  (%)  

3) 

100%

50%  ( ) 

IC50  

4) IC50  



1  

 

12 

 

5) IC50  

3.6.6  

 

1)  

2) 100%

 

3) 

 

4) A B

IC50 A

B 4.7 4.10  

A IC50 7%  

B IC50 80%  

5)  (ZDBC)  (IC50 ) 

4.7  

3.6.7  

100% 30%

4.13

 

 

3.7 4.4  

3.7.1  

1) 12 24 

B

 

2) B  

3) 

 

3.7.2  

1) V79 MEM10  

2) B  

3) 12 40 50 1 2 mL 24 

40 50 0.5 1 mL  

4) 37 6 7 

 

5) 

 

6) 4.12  

7)  

8)  



1  

 

13 

 

3.7.3  

1) 

100%  

2) 

 (%)  

3) B  (%)  

3.7.4  

1) 

 

80%  

B 10%  

2)  (ZDBC) IC50

 

3.7.5  

IC50 100%

30% 4.13

30%

IC50 100% 72

72 

 

 

3.8  

 

1)  

2)  

3)  

 

4)  

5)  

 

6)  

7)  

8)   

9) 

/  

10)  

IC50  

 

    

1  



1  

 

14 

 

11)  50  (ZDBC) 

[IC50 ( g/mL)] 

12)  

13)  

 

 

4.1  

in vivo

 

in vivo

 

 

 

4.2  

 

 

in situ

 



1  

 

15 

 

MEM 6 cm2/mL 37 24 B

USP 24 <87> Biological reactivity tests, In vitro Elution Test 

2 5

10% 4

6 cm2/mL 37 24

Elution Test A B 0

50

72 70 24 121 1 Elution Test

A B

5 10%

 

 

4.3  

ISO 10993-5 Annex MTT  

XTT

round-robin

MTT XTT

 

 

 

4.4  

 

 

4.5  

B A 2
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4.6  

 

0463-82-4751 FAX 0463-82-9627 

e-mail RM.Office@fdsc.or.jp 

 

4.7 IC50  

L929 Balb/3T3 V79 M05 4.8

IC50  

 

 
IC50  

L929  Balb/3T3  V79  

ZDBC ( g/mL) 2.5 5.5 0.2 0.4 1.0 4.0  

A (%) 2 5 2 6 1 3  

B (%) 50 60 15 25 50 60  

  (ZDBC) A B IC50 MEM10 V79

M05 ZDBC IC50

4 8  g/mL A IC50 3 8% B IC50 100  

 

ISO/TC 194 5 2005 2006

round-robin  

 

 

IC50  

 

V79  

NR  

Balb/3T3  

A (%) 0.36 1.6 (0.57) 7.0 26 (6.7) 

B (%) 24 80 (55.9) 32 93 (89.4) 

 

 0.1 g/mL 

ISO 10993-5 Annex B

0.1 g/mL 6 cm2/mL  

 

4.8  

L929 Balb/3T3 MEM10

V79 MEM10

M05

4.7 M05  



1  

 

17 

 

Eagle MEM Earle MEM

 (0.11 g/L) L  (0.292 g/L)

 (2.2 g/L)  (5 vol%) 

 

 

 

4.9  

10 vol%

2 5 

DMSO DMSO 0.5 vol%

0.5 vol%

DMSO

 

 

4.10  

IC50 (%) 

1 ZDEC

Balb/3T3

IC50

IC50

in vivo

IC50  35%

IC50

5% 0.1% IC50

 

 



1  

 

18 

 

IC50   

100%  #  

B   

 

A B   

 

A   

 

# 100% IC50 Draize score 4

 

 

4.11  

Balb/3T3 9 11 L929 7 9

V79 6 7

 

 

4.12  

 

(M/15 pH 6.4) 10 50 

 

 

4.13  
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2  

 

 

 

Maximization Test : Guinea pig maximization test: GPMT Adjuvant 

and Patch Test A&P :scratched skin method 2

 (Local Lymph Node Assay : LLNA)  

 

 

 

ISO 10993-10:2010, Biological evaluation of medical devices - Part 10: Tests for 

irritation and skin sensitization 

 

 

3.1  

3

 

 

1) GPMT

GPMT 

 

2) A&P    : 

GPMT 

A&P

 

3) LLNA : GPMT

LLNA

LLNA
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3.2  

1. 2. 

3. 4. 

1  

3.2.1  

pH

 

3.2.2  

GPMT

 (DMSO) LLNA  

3.2.3  

GPMT LLNA

GPMT DMSO

DMSO 

LLNA = 4 : 1 (AOO) 

 

3.2.4  

GPMT LLNA

24

 

ISO 10993-10 Annex E, E.2.1

 



2  

 

22 

 

2 - /  1 : 

1  n -  

ISO 10993-10 Annex E

10 20 

24 72  

1

2  

1)  1  

DMSO

DMSO

10%

 

2)  2  

1 g l mL

1 g l mL

100 g

10 g 100 g 1 mL  

 

 1  2 

 

 

0.5% 1

0.5 g 1%
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23 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

ISO 10993-1

GPMT

A&P

GPMT

DMSO LLNA

GPMT LLNA

GPMT LLNA

ISO 10993-10 Annex E, 

E.2.1 (2010) 

GPMT LLNA

0.5

1

GPMT: Guinea pig maximization test 

A&P: Adjuvant and patch test 

LLNA: Local lymph node assay 

Yes 

No



2  

 

24 

 

GPMT 

4.1  

 4.1.1  

400 g l 3  

 

10 5 

 

4.1.2  

1 3 

3 

1 3  

 p-  (CAS No. 106-50-3)  

1- -2,4-  (CAS No. 97-00-7)  (CAS 

No. 77781-50-9)  (CAS No. 1405-10-3)  (CAS 

No. 7786-81-4)  

 

4.1.3  

 1)  

2 × 4 cm

2 0.1 mL  

(a) Freund  (FCA) 1 : 1  (W/O) 

 (E-FCA) 

(b)  ( )  

(c) (b) (b)  2 FCA  

2  

1 2

10%

10%

 (b) 0.2 mL 48  



2  

 

25 

 

 

 

 

 

 

 

 

2  

 

a b c  

 (2 cm × 4 cm)  

 

 

 

 

4.1.4  

2 

0  

0.1 mL 2  

 

 

4.1.5  

24 24 48 

 1  

24  48  72  

 1.0
1)  

 

 

 

 

 

 

 

 

 

a a 

b b 

c c 

A 

B 

C 

D 
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26 

 

 

1 (ISO 10993-10, 6  Irritation tests) 

 

        0 

   1 

       2 

      3 

   4 

4  

 

 

        0 

   1 

 2 

1 mm      3 

1 mm   4 

4  

8  

 

4.2  

 

1)  

2)  

3)  

:  

4)  

:  

5)  

 

6)  

7)  

8)  

9)  

10)  

11)  
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1 0.5%  

    

 % (hr)*1 *2 *3 

10%*4 10 24 100 3.1 

  48 100 4 

 1 24 80 1.5 

  48 90 2 

 0.1 24 20 0.2 

  48 20 0.2 

 0.01 24 0 0 

  48 0 0 

 0 24 0 0 

  48 0 0 

*1 24 48  

*2 ×100 

*3 (ISO 10993-10)

 

*4  

2 0.1%  

 

 

 

 
  

 (%) (hr)*1 *2 *3 

100%*4 100 24 100 3.6 

(0.1%)  48 100 3.2 

 50 24 100 2.2 

  48 100 2 

 25 24 100 1.2 

  48 100 1 

 12.5 24 100 1 

  48 0 0 

 0 24 0 0 

  48 0 0 

*1 24 48  

*2 ×100 

*3 (ISO 10993-10)

 

*4 1g 1mL  

 

A&P 

5.1  

5.1.1  
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  4.1.1  

5.1.2  

1 3 

3 

1 3 

 

 4.1.2  

5.1.3  

1) 2 × 4 cm 4 4.1.3 

(a) E-FCA 0.1 mL  

2) E-FCA # 0.1 mL

24 

 

3) 1 1 3 2)  

4) 1

 10%  

5)  10%

 0.2 mL  48  

5.1.4  

2  4.1.4  

5.1.5  

 4.1.5  

 

5.2  

4.2  

 

LLNA 

6.1  

6.1.1  

CBA/Ca CBA/J

8 12 1 

5  

6.1.2  

3 1 

4.1.2  

6.1.3  

 3 25  L 3 

 

6.1.4  

6
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72 ± 2 

20  Ci (740 kBq) 3H

 (PBS) 250  L  

6.1.5  

5 ± 0.75

2 PBS 5%

 (TCA) 4 ± 2 18 ± 1

1 mL TCA 3H  

6.1.6  

  (cpm) 

cpm  (dpm)  

6.1.7  

dpm dpm Stimulation Index 

(SI)  3 SI

 

SI 3  

 

6.2  

 

1)  

2)  

3)  

   :  

4)   

   :  

5)  

6)  

7)  

8)  

9)  

10)  

11)  

 

 

7  

7.1 No. 36  

No. 36 99 7 6 27

No. 36

ISO 10993-10
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30 

 

 

1) 3

 

2)  1  2  

3) LLNA  

ISO 10993-10 ISO 

10993-10

ISO

 

 

7.2  

2

 LLNA GPMT A&P

GPMT A&P
2) LLNA GPMT

ISO 10993-10

LLNA GPMT
3) LLNA

LLNA

 

 

 

7.3  

2 - 

/  1 : 1  n-

 

 

7.4  

ISO 10993-12

 

GPMT

DMSO

DMSO
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LLNA / (4 : 1)

 (0.5%w/v) 

DMSO N, N - 

Pluronic® L 92

 

 

7.5  

 

GPMT A&P

600 g

400 g

l 3

 

LLNA DBA/2, B6C3F1, BALB/c

CBA

1

 

1 

 3 

LLNA

SI

 

 

7.6  LLNA  

7.6.1  

LLNA

 

7.6.2  
125I-iododeoxyuridine 2  Ci (74 kBq) PBS 250  L
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fluorodeoxyuridine 10-5 M PBS 250  L

 

7.6.3  

200  m

4 10 190 × g 2 PBS

5% TCA 4 ± 2 18 ± 1

1 mL TCA 3H 10 mL

125I  

 

7.6.4  

 

7.6.5  

 

7.6.6 LLNA 

bromodeoxyuridine (BrdU) 

LLNA-BrdU adenosine triphosphate (ATP) LLNA-DA  

 

7.7  

 (erythema) 

 (edema) ISO 10993-10

4

LLNA

 

 

7.8  

GPMT A&P

2)

MRl

1.0
1) MRl

LLNA SI 

SI 3 EC3 EC3 
3  
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3  

 

 

4.1  

ISO 10993-3, Biological evaluation of medical devices – Part 3: Tests for genotoxicity, 

carcinogenicity and reproductive toxicity

TK

in vivo

4.2  

 

 

2.1 ISO 10993-3:2003, Biological evaluation of medical devices – Part 3: Tests for 

genotoxicity, carcinogenicity and reproductive toxicity 

2.2 OECD 471, Bacterial Reverse Mutation Test 

OECD 473, In vitro Mammalian Chromosome Aberration Test 

OECD 474, Mammalian Erythrocyte Micronucleus Test 

OECD 475, Mammalian Bone Marrow Chromosome Aberration Test  

OECD 476, In vitro Mammalian Cell Gene Mutation Test 

OECD 487, In vitro Mammalian Cell Micronucleus Test 

2.3  11  11  1  1604 

 

 

 

3.1

 

 

3.2

4.2  

1)  

2)  TK 

 

 

3.3  

3.3.1  
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3.3.1.1  

 

3.3.1.2  

4.3 4.4

4.5 4.6

10 24 

 

3.3.1.3 4.7

 (DMSO) 

 TK

4.3

 

1)  

0.2 g DMSO 1 mL

6 cm2 DMSO 1 mL 37

48 100 !L



3  

37 

 

 

2) TK  

0.2 g

1 mL 6 cm2 1 mL

37 48 100%

 

3.3.2  

 

1) 

 

2) 

 

3) 

 

 

3.3.3  

 

 

3.4  

2. 

in vivo

 

 

3.5  

 

1)  

2)  

3)  

 

4)  

5)  

 

6)  

 

7)  

 

8)  
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9)  

 

 

4.1  

 (genotoxicity test) 1 DNA  (DNA 

damage)  (gene mutation) 

 (chromosomal aberration) 

DNA

DNA

DNA

DNA

 

 

4.2  

TK in vitro

 

ISO 10993-3 “Biological evaluation of medical devices 

–Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity” 

in vitro in vivo

in vivo

 

 

4.3  

DMSO
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4.4  

    

3.3.1.2 0.5 1

0.5 1

0.5% 0.5 g 1%

0.5 g

 

 

4.5  

0.5 g

0.5

0.5 g 1 0.5 g

0.5% 1%

 

 

4.6  

1 g 2 g  

 

4.7  

0.5

0.5 g 1% 0.5 g
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(2) (3)
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 (1) 

Material-mediated pyrogen  (2) (4) 

5.7  

 

Toll-like receptor (TLR) family
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LBP (LPS Binding Protein) CD14 TLR4/MD-2

TLR

TLR2 TLR1 TLR6

RNA DNA TLR3 TLR5 TLR9

TLR7 TLR8
2)

TLR2

TLR2

NOD1 NOD2 3, 4)

TLR  (IL-1-R-associated kinase, IRAK) 

NF- -B

IL-1! TNF" IL-6

COX-2

PGE2

TLR family
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EDTA

EDTA
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2.1. ISO 10993-4:2002/Amd.1:2006, Biological evaluation of medical devices – Part 4: 

Selection of tests for interactions with blood 

2.2. ASTM Standard F 756-08: Practice for Assessment of Hemolytic Properties of 

Materials 

 

 

5

ISO 10993-4 Amendment 1 

Table 1 Table 2 ISO 10993-4

 

 

 

1

1

 

 

1  

  

  

 -  (TAT) 

A (FPA)  (PTT) 

  ( - ( -TG)

4  (PF4)) 

  (CBC)  

  (C3a C5a SC5b-9)  

 



8  

88 

 

5.1  

 

 

5.2  

ISO 10993-4

 

 

5.3  

5.3.1  

in vivo

in vitro ex vivo

 

 

 

5.3.2  

 

PTT

 

-  (TAT) A (FPA)

 



8  

89 

 

5.3.3  

 

 -TG PF4

 

5.3.4  

1

(CBC)  

CBC /

 

 

in vitro . ASTM F 

756-08

 

5.3.5  

C1 C9 C1 3  (C1q, C1r, 

C1s) 2

C3a C3b 3

C3 C3a C3b

C3b C5 C5a C5b C5b6789 

(C5b-9) C5b-9

C5a

 (C3a C5a SC5b-9 ) 
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C3a C5a SC5b-9 

in vitro

A  

 

 

6.1  

3

E1 E2 E3

 

 

6.2  

 

 0.2 mL 10 mL 750 × g 5 

576 nm

0.01 6.7.1  

 

 

6.3  

6.3.1  

 

6.3.2  

6.7.2 10 mL 0.2 mL

 

 

6.4  

10 mL 0.2 mL

1 37 ± 2 1 2 4 

6.7.3 750 × g 5 

 

I II

 (E1 E2 E3) 1 

6.7.4 6.7.5  
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I  540 nm

576 nm

3 

6.7.7  

 

( )
( ) ( ) 

 100 
( ) ( ) 

 

II

 

1) Drabkin  (K3 Fe(CN)6 ) 200 mg/L

(KCN) 50 mg/L  (NaHCO3) 1.0 g/L 6.7.8

 

2) Drabkin 4.5 mL

0.5 mL 15 

540 nm

3 

 

 

( )
( ) ( ) 

 100 
( ) ( ) 

 

6.5  

1 2 4  2

6.7.9  

 

 

2  

 (%)  

               2  

  2<  10  

10<  20  

20<  40  

40<   
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6.6  

 

1)  

2)  

3)  

 

4)  

5)  

6)  

7)  

8)  

9)  

 

6.7  

6.7.1  

         

6

6.4

576 nm 0.01

 

6.7.2  

             

 

6.7.3  

             4 1

1

6.4

3 

4  

6.7.4  

 

6.7.5 I II  
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I

II  

6.7.6  

500 700 nm

540 nm

576 nm
1, 2)

pH
 

6.7.7  

  540 nm 576 nm

576 nm  

6.7.8 Drabkin  

Drabkin

1  

6.7.9  

0.5%

37

 

 

No. 36  

1)  No.36

ISO 10993-4

 

2) 



8  

94 

 No.36

ASTM

 

3) 

ISO 10993-4

ISO 10993-4

 

4) 

GLP

 

5) in vitro

in vitro

 

 

 

1) pp. 1357-1358  (1966) 

2) 13

pp. 1-11  (1979)  

 

 

1)    32, 6 (1987)



 

95 

 

 

 

 

 

 

 

 (mm) 1mL  

 

 ± 10%  

 

0.5 6 cm2  

0.5 1.0 3 cm2  

1.0 3 cm2  

1.0 1.25 cm2  

 

0.2 g 

 

 

0.1 g  

0.1 g

1 cm2 0.1 g 1 cm2

 

 

 

(1) 121 ± 2  1 ± 0.1  

(2) 70 ± 2  24 ± 2  

(3) 50 ± 2  72 ± 2  

(4) 37 ± 1  72 ± 2  

 

 

1)  

2)  

3)  

 

  

 

25 24

 


