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ASTM D412 Standard Test Methods for Vulqanlzed Rubber and
Thermoplastic Elastomers — Tension
Standard Test Methods for Tear Strength of
ASTM D624 Conventional Vulcanized Rubber and Thermoplastic
ASTM Elastomers.
ASTM F703 Standard  Specification  for  Implantable  Breast
Prostheses
ASTM F2051 Standard spec_|f|cat|on for implantable saline filled
breast prosthesis
Medical devices : Guidance document — Guidelines
European EU auidance for conformity assessment of breast implants
commison 9 according to directive 93/42/EEC relating to medical
devices
FDA FDA guidance Guidance for Industry and FDA staff Saline,

Silicone Gel, and Alternative Breast Implants

1ISO

Rubber, vulcanized or thermoplastic — Determination

ISO 34-1 of tear strength - Part 1 Trouser, angle and
crescent test pieces
Rubber, vulcanized or thermoplastic — Determination

ISO 37 . . .
of tensile stress—strain properties

SO 14607 Nonfact|ve surg|cal implants — Mammary implants -
Particular requirements

ISO 14949 Implants for surgery — Two-part addition—cure silicone
elastomers

ISO 109931 Biologiqal evaluation of medical device — Part 1 :
Evaluation and testing
Biological evaluation of medical device — Part 3 :

ISO 10993-3 | Test for genotoxicity, carcinogenicity and reproductive
toxicity.

ISO 10993-4 Biolog@cal evaluation of mediqal deyice - Part 4 :
Selection of tests for interactions with blood

ISO 10993-5 Biological .evalluation of medical device — Part 5 :
Tests for in vitro cytotoxicity

ISO 10993-6 Biological evaluation of medipal deviqe - Part 6 :
Tests for local effects after implantation.

ISO 10993-10 Biological ‘e\./all‘Jation of medical device — Part ‘110_:
Tests for irritation and delayed-type hypersensitivity.

ISO 10993—11 Biological evaluat.ion of _medical device — Part 11 :
Tests for systemic toxicity
Biological evaluation of medical device — Part 16 :

ISO 10993-16 | Toxicokinetic study design for degration products and

leachables.
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ISO 14607, 1ISO 37, ASTM
F703, ASTM D412

ASTM F703, ASTM D412

ISO 14607, I1ISO 34-1, ASTM

D624

ISO 14607, ASTM F703,
ASTM D412, ISO 37

ISO 14607, ASTM F703,
ASTM D412, ISO 37

ISO 14607, ASTM F703,

ASTM F2051,

FDA guidance

ISO 14607, ASTM F703,

FDA guidance

ASTM F703

ISO 14607, ASTM F703,

FDA guidance

ISO 14949(¥), ASTM
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ISO 14607, FDA guidance

ISO 14607

ISO 14607

ASTM F703, FDA guidance

FDA guidance
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FDA guidance, ISO 10993-16

EU guidance, FDA guidance, ISO 10993-5

EU guidance, FDA guidance, ISO 10993-11

EU guidance, FDA guidance, ISO 10993-4

EU guidance, FDA guidance, ISO 10993-10

FDA guidance, ISO 10993-3

EU guidance, FDA guidance, ISO 10993-3

EU guidance, FDA guidance, ISO 10993-3

FDA guidance, ISO 10993-6
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AW EZ (anterior projection)
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ol¢} &= 710]
(3) =Y (injection site)
A AJNEae] H39E 28T F AEF vkso] Eod F A 14T
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(@) A2 ZAJZ Y (silicone gel implantsprosthesis)
AzAY ejzkefo o) Wg=°] A FHYUE 7 Ay Aderte
24 el F9E A AY S7HA1717] fsiA agtdE A=
(5) 4 (shell)
A AT Fe olu
6) 5 (seam)
ME gFEHAY 949 A5y He F9
(7) X (valve)
7hHA Y A2 AT Fu
o FHas
(8) W3 (orientation means)
o] A A ejFefo A HEjFAJETFEe WIFSE T
dZAJd Tl Yehd %
(9) LA A (fixation site)
2 W 4ol 7hesteR o= S4do] x3d 4o %W
(10) ZHAE JAB7 = (crescent tear strength ftesistance)
o] e Wl 3 WEFer Tl A= skl 3 nFo JALdEA A9
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3 dU] A & 4FA71=d &
Uro] Aed A=

(11) A1ZE (elongation, percent elongation)

NG Sl sl AdAHANA ot AP Holo] MEE(%)E FAH= A
(12) I +7 = (breaking strength)
AR =

AZAA e = £t 7155

it

WS (%) EA

Lt dwtd Al H R

(1) €3 (Volume)

oh #4714

« ASTM F703 : Standard specification for implantable breast prostheses

* EU guidance : Guidelines for conformity assessment of breast implants

according to directive 93/42/EEC relating to medical
devices

* ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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« ASTM F703 : Standard specification for implantable breast prostheses

e EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices

* ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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* EU guidance : Guidelines for conformity assessment of breast implants

according to directive 93/42/EEC relating to medical
devices
¢ ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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« ASTM F703 : Standard specification for implantable breast prostheses
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(6) A Y)F 9 (Fixation site)
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« ASTM F703 : Standard specification for implantable breast prostheses
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(1) A13& (Elongation)
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« ASTM D412 : Standard test methods for Vulcanized rubber and

thermoplastic elastomers - Tension
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ASTM F703 : Standard specification for implantable breast prostheses

EU guidance : Guidelines for conformity assessment of breast implants

according to directive 93/42/EEC relating to medical

devices

ISO 37 : Rubber, vulcanized or thermoplastic - Determination of tensile

stress-strain properties

ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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= (breaking strength)

« ASTM D412 : Standard test methods for Vulcanized rubber and

thermoplastic elastomers - Tension

* ASTM F703 : Standard specification for implantable breast prostheses
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() 9E8A = (Tear resistance)

h ¥4 74

« ASTM D624 : Standard test methods for tear strength of conventional
vulcanized rubber and thermoplastic elastomers

* EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices

* ISO 34-1 : Rubber, vulcanized or thermoplastic - Determination of tear

strength - Part I : Trouser, angel and crescent test pieces
* ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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(4) 9B & (tensile set)

h #4714

e ASTM D412 : Standard test methods for Vulcanized rubber and

thermoplastic elastomers - Tension

* ASTM F703 : Standard specification for implantable breast prostheses
* EU guidance :

Guidelines for conformity assessment of breast implants

according to directive 93/42/EEC relating to medical
devices

* ISO 37 : Rubber, vulcanized or thermoplastic - Determination of tensile
stress-strain properties

« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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(6) AN F4 (Strength of joint, seam and seals)

e ASTM D412 : Standard test methods for Vulcanized rubber and
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thermoplastic elastomers - Tension

ASTM F703 : Standard specification for implantable breast prostheses

EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical

devices

ISO 37 : Rubber, vulcanized or thermoplastic - Determination of tensile

stress-strain properties

ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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ASTM F703
g | E28 100% A&E 10X X
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ISO 14607
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Mgt 5299 deo| Bl 2l o Sol/2 e R/HEE
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(6) ME A3 (Valve site competence)

7h BaE 74

« ASTM F703 : Standard specification for implantable breast prostheses

* EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices

« FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,

and Alternative breast implants
« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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(7) F4H A} (Injection site competence)

: Guidelines for conformity assessment of breast implants

* EU guidance

according to directive 93/42/EEC relating to medical

devices

« ISO 14607 : Non-active surgical implants - Mammary implants -
Particular requirements
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(8) & 71EAlE (Shell leakage test)

« ASTM F703 : Standard specification for implantable breast prostheses
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(9 A 333 (Silicone gel cohesion)

h ¥4 74

« ASTM F703 : Standard specification for implantable breast prostheses

* EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices

« FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,

and Alternative breast implants
« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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h #4714
« ISO 14949 : Implants for surgery - Two-part addition cure silicone

elastomers
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(12) B 2= A (Fatigue test)

« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements

=9

g2 Al

Els

ol RYPE=HN vz o

_31_



©
<
kel
>
=
o
2,
>
Ach
rH
i
r o
of
Jo
o
filo
oiff
K
i

2] 0%l ZA F Abo] A

it
BN
o
o
i)

» [F31772] FDA 7lol=82

oh BE F4

* FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,
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and Alternative breast implants
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(13) S E A FAF (Impact resistance test)
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* EU guidance : Guidelines for conformity assessment of breast implants

according to directive 93/42/EEC relating to medical

devices

« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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(14) BH o E AFAIF (Static rupture resistance test)

h #-d 74
* EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices
« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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« ASTM F703 : Standard specification for implantable breast prostheses
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: Guidance for industry and FDA staff - Saline, Silicone,
and Alternative breast implants

* FDA guidance
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(16) & 7]7F Al 3@ (Shelf Life testing)

h &4 74
* FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,

and Alternative breast implants

(th A8 =

L 71AH Ag : 7H5Est A3 32 UAA 3830,

I IZAR : 73t A3 $2 A g3
O ZYHEH= (Seal strength)
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2 9835 (Dye penetration)
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1) 2 FEAF (Gel bleed test)

hH #4914
* ASTM F703 : Standard specification for implantable breast prostheses
* FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,
and Alternative breast implants
« ISO 14607 : Non-active surgical implants - Mammary implants -

Particular requirements
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Xmg=(xox 11/1000

Xmg=(x1>< |/)/1000 + (Xo>< VP/)/1000

Xmg=(xz>< |/)/1000 + (X1>< V,Dg)/1000

Xo © T=00lM &HHE
Ve @ T=1020l ®E 8t SBFel 21
Xq - T=100M =%

=M= Sjio| 5T (ug/ml)
Vpo : T=20ofl =l & st SBFe| Fml (mf)

D T=200M EHEE Siel 5 (ug/m)

©® ISO 1460794 = Sie] F=o tislA ICP
FDA 7lo]ld 2o s Zuj<l Pro} AE} A2ALT AZds AL Aus
il Qo

(2) 7% (extent of crosslinking)
hH &9 4

« FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,

and Alternative breast implants
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. 2ELohol el sluse] YEAS A falA Holw 37]e) The
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A REEZRH ARE B4ste A d&sta Ao

AEEW2 FE=2 d3 E4s F33 ds §d3 =4 g
2= FHNAS W 4" =29 dol 1/102 F&2E WA &5

« ASTM D471 Standard test method for rubber property effect of liquids

+ ASTM D6814 Standard test method for determination of percent
devulcanization of crumb rubber based on crosslink
density

« ASTM F2212 Standard test method for in sifu determination of network
parameters of crosslinked ultra high molecular weight

polyethylene.
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(Wss : HRE A|R2| B2 Wps : s AxE AR ST

Vtoluene = Wtoluene / 6toluene

(Vtoluene : EOH'E'O'” AI'%EI %‘?‘?il—gl _l?_il, Stoluene . %‘?‘?_I—Q-l Eél_ll:_)

T -5 &(Equilibrium swelling ratio)2 T 2413 ©]

©
o
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o
i)

ot %'%%(qs) = Wioluene / Wss x 100
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@ A5 F39 F&(Volume fraction of polymer in the swelling polymer)

Alzel BIEE = Dp = Vspecimen / (Vspecimen + Vtoluene)
@ 7ta=+ oo Ut 9= Flory-Rehner 2ol &3l T3k},

= —In0 —&) + & + x& | V("™ — 050 )]
Ve @ 7t & (mol/em) V1 0.413 + 0.364Dp

x - =Fdel =51 (106 cr/mol), Op : A|R2| Fu|ZE

i

-

® Young’'s modulus = T 4E& o] &3t

=

E=3xRxTXx K

E : Young's modulus,
R : 7| &=,
T Hol25(K),

7t e

(B) ALAHEH (Volatile)

h &4 74
* FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,

and Alternative breast implants
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: Guidance for industry and FDA staff - Saline, Silicone,
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=&l (ethanol) &} 271¢] w548 wj
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« ISO 14949 : Implants for surgery - Two-part addition cure silicone elastomers
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O A& 5mx5m o2 #5384 AT
@ n-hexanel.Z M A3 FE|EFetAdd AR 20g8 wwAdHE o] &3t
n-hexane 100mL& B+t Fet239 Y& PTFE TEC0 2 =t

o] % HEyE 100mLE g3t}
Z1k 2A17F Ao 100mL BIAE 100TC~105C Y %9 QEA 1AHE
o Yo & 3, 1A1ZF &< HIAAClHAA A3 bt FAE SA S

© F3l= ol&sted @OHGANA FHIE &4 26mLE @FAHA FrldE H|

0 ¥AE 1A ¢ 78 SEA 7|8, 100T~105T 9] =9 oA 14

FEQt AERAIZ BE, 1AZE E<E "HAACIHA A A3 vy FAE S

O Y= As AHEste ZF vlAY wis AFFE ALksioh
% residue = (my — my x 400 / m;
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: Guidance for industry and FDA staff - Saline, Silicone,
and Alternative breast implants

: Implants for surgery - Two-part addition cure silicone
elastomers
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[1] ASTM D412, Standard Test Methods for Vulcanized rubber and Thermoplastic

FElastomers - Tension., 2006

[2] ASTM D624, Standard Test Methods for Tear strength of conventional
vulcanized rubber and Thermoplastic Elastomers., 2007
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(1) ¢$EFH AlE (Pharmacokinetic studies)

: Guidance for industry and FDA staff - Saline, Silicone,

* FDA guidance

and Alternative breast implants

« ISO 10993-16 : Biological evaluation of medical device - Part 16 :

Toxicokinetic study design for degration products and

leachables.
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@ AE%A Y

h ¥4 74
e EU guidance : Guidelines for conformity assessment of breast implants
according to directive 93/42/EEC relating to medical
devices
* FDA guidance : Guidance for industry and FDA staff - Saline, Silicone,
and Alternative breast implants
« ISO 10993-1 : Biological evaluation of medical device - Part 1 :
Evaluation and testing
« ISO 10993-3 : Biological evaluation of medical device - Part 3 : Test for
genotoxicity, carcinogenicity and reproductive toxicity.
« ISO 10993-4 : Biological evaluation of medical device - Part 4 : Selection
of tests for interactions with blood
« ISO 10993-5 : Biological evaluation of medical device - Part 5 : Tests
for in vitro cytotoxicity
« ISO 10993-6 : Biological evaluation of medical device - Part 6 : Tests
for local effects after implantation.
« ISO 10993-10 : Biological evaluation of medical device - Part 10 : Tests
for irritation and delayed-type hypersensitivity.
« ISO 10993-11 : Biological evaluation of medical device - Part 11 : Tests

for systemic toxicity
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