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h) IMGHC-L S-EH : Smooth surface Extra Hig@r_oﬁle High cohesivity gel pre-filled breast implants

IMGHC SMOOTH EXTRA-HIGH | 115 79 36
IMGHC SMOOTH EXTRA-HIGH | . 135 83 38
IMGHC SMOOTH EXTRA-HIGH 165 . | 88 41
IMGHC SMOOTH EXTRA-HIGH 195 91 43
JIMGHC - SMOOTH EXTRA-HIGH 215 96 4
IMGHC | SMOOTH EXTRA-HIGH 245 99 45
IMGHC | SMOOTH EXTRA-HIGH 265 104 48
IMGHC SMOOTH | EXTRAHIGH 285 108 47
IMGHC SMOOTH EXTRA-HIGH 1305 109 48
IMGHC | SMOOTH EXTRA-HIGH 335 112 49
IMGHC SMOOTH EXTRA-HIGH 365 _ 115 52
IMGHC SMOOTH EXTRA-HIGH 395 119 53
IMGHC SMOOTH EXTRA-HIGH 445 . 123 54
IMGHC SMOOTH EXTRA-HIGH | 475 126 56
IMGHC . SMOOTH EXTRA-HIGH 515 130 58
IMGHC SMOOTH EXTRA-HIGH 555 134 59
~ IMGHC SMOOTH EXTRA-HIGH 615 - . 138 60
IMGHC SMOQTH EXTRA-HIGH 705 142 . 66
IMGHC SMOOTH EXTRA-HIGH 755 146 67
IMGHC - SMOOTH EXTRA-HIGH 805 149 - 70
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) IMGHC-TX-EH : TeXtured surface Extra Hiah profile High cohesivity gel pra-filled breast implants

IMGHC TEXTURED | EXTRA-HIGH 115 79 36
IMGHC TEXTURED | EXTRA-HIGH 135 83 38
IMGHC TEXTURED EXTRA-HIGH 165 88 41
IMGHC TEXTURED { EXTRA-HIGH 195 91 43
IMGHC TEXTURED EXTRA-HIGH 215 96 44
IMGHC TEXTURED EXTRA-HIGH 245 199 45
IMGHC TEXTURED EXTRA-HIGH 265 104 46
IMGHC TEXTURED EXTRA-HIGH 285 106 47
IMGHGC TEXTURED EXTRA-HIGH - 305 108 48
IMGHC ' TEXTURED | EXTRA-HIGH 335 112 49
IMGHC TEXTURED EXTRA-HIGH 365 115 52
IMGHC TEXTURED | EXTRA-HIGH 395 119 53
IMGHC - TEXTURED EXTRA-HIGH 445 123 . 54
IMGHC - TEXTURED EXTRA-HIGH 475 126 56
IMGHC TEXTURED -| EXTRA-HIGH - 515 130 58
IMGHC TEXTURED ‘| EXTRA-HIGH 555 134 59
IMGHC TEXTURED EXTRA-HIGH 615 138 60
IMGHC TEXTURED EXTRA-HIGH 705 142 66
IMGHC . TEXTURED EXTRA-HIGH 755 146 - 67
IMGHC TEXTURED | EXTRA-HIGH 805 149 70
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1.6 - REFERENCE TEXTS

1.6.1 Regqulatory texts

v" European Directive N°93/42/CEE related to medical devices
v Statutory Order N°95-292 of March, 161995 related to medical devices
v Statutory Order N° 96-32 of January 15_“‘1 996 related to the vigilance reporting for medical devices

v" European Pharmacopoeia

1.6.2 Quality Standards :

v 1SO 9001 (1994) : Quality Systems/ Models for quality assurance in design, development, 7
~ production, installation and associated services

v EN 46001 (19986) : Quality Systems/ Medxcal devnces - Specnﬁc requurements related to the
application of the EN 29001

v, NF-EN 724 (1985} : Guide in the application of the EN 29001 & EN 46001 Standards and the EN
29002 & EN 46002 Standards for non active medical devices '

v 21 CFR part 820 (2002) : Code of Federal Regulations - Quallty System Regulation

v NF EN 1441 (1998) : Medical Devices — Risk analysis
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1.6.3 Technical Standards :

ASTM D 412-97 (1 997) : Standard Test Methods for Vulcanized Rubber and Thermoplastlc
rubbers and Thermoplastlc Elastomers Tension

ASTM D 624-00 (2000) : Standard test method for the tear strength of conventional vulcanized
rubber and thermoplastic rubbers

ASTM F 604-24 (1994) Standards specification for silicone elastomers used in medical
applications.

ASTM F 703-96.(1996) : Standard Specification for Implantable Breast Prostheses

ISO 5893 (1993) : Rubber and plastic testing equipment — Types for traction, flexion-and
compression (constant translation speed) — Description

Standards presented under the general title « Evaluation of medical devices » gathering :

NF EN 1SO 10993-1 (1998) : Evaluation and testing :
NF EN ISO 10993-2 (1998) Animal welfare requirements
NF EN 30993-3 (1994) : Genotoxicity, Carcinogenicity and reproductive toxicity testlng
NF EN 30993-4 (1994) : Test choice for interactions with blood
NF EN ISO 10993-5 (1994) : Test for in vitro cytotoxmty
NF EN 30993-6 (1995) : Test for local effects after implantation

" NF EN ISO 10993-9 (1 999) Framework for identification and quantlﬂcatlon of potential
degradation products : :
NF EN 1SO 10993-10 (1996) : Test for irritation and sensitization
NF EN ISO 10993-11 (1996) : Systemic toxicity testing _

1SO/DIS 10993-12 (2001) : Sample preparation and reference materials
1ISO 10993-13 (1998) : Identification and quantlf ication of degradatlon products from polymeric
medical devices ’
NF EN ISO 10993-16 (1997) : Design for toxico-kinetic studies of degradatlon products and
leachable substances '
ISO/DIS 10993-17 (1999) : Methods for the establishment of allowable limits for leachable

substances using health based risk assessment

ISO 11607 (1997) : Packaging for terminally sterilized devices

NF EN 12180 (2000): Non-active surgical implent-s —Morphological implants. Specific
requirements related to breast implants o o

NF EN 556-1 (2002) : Reguirements for medical devices labeled « Sterile »

NF EN 550 (1994) Sterilization of medical devices. Validation and routine control for the ethylene
oxide sterilization

NF EN 861-1 (1997) Materials and packaglng systems for medical devices to be sterilized. Part 1
: General’ requirements and testing methods. oo

'NF EN 980 (1996) : Graphical symbols used for the medical dewce {abeling
NF EN 1041 (1 998) : lnformaﬂon prov_lded by the manufacturer with medical devices
NF EN 1SO 14630 (1998) :.Non active surgical implants '

NF S 94-350 (1994) : Implantable breast implants
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Source documents:  SQ1/02 MAQ 001 QUALITY ASSURANCE MANUAL

IS0 9001 - NF EN 46001

European Directive 93/42 CEE

02/06/1998 : Initial edition

04/01/2000 : Updated further to C.A.R. n° AQ 99/04, AQ 99/22 and AQ 99/32

17/07/2000 : Updated furtber to C.AR. n° AQ 00/11, AQ 00/35 and AQ 00/36

27/02/2001 : Updated further to C AR.AQ 00/58
- new parameters in productlon accordmg to Project PR 00/09

06/06/2001 : Updated further to PR 00/010 :
Locating system of asymmetrical & reconstructlon proﬁles
Asymmetncal IMGHC & GABGL range widening

24/08/2001 : Updated further to DIRQ 01/018 & PR 01/05 Research of a’bactericide exempt
from glutaraldehyde to wash the implants

29/08/2002 : Updated further to : : '
- RD 02-017-1 related to the modifieation of the aceeptance criteria of the -

. envelope mechanical features. :
- The implementation of new biocompatibility tests

02/01/2003 : p.25, 43; Updated'further to RD 02/613-7 and 8:
New texture of patches for textured breast implants implemented

Written by @ 1 o >Rev1ewed by ] MAAWI Approved by H

Name M. BOUZIAN Name A. GOSSE . - | Name J.C. MAS
Function Studies, R&D Engineer .| Function = Studies, R&D Leader Function Technical Magager
Signature Signature ‘ .| signature
| Name J. BUREL
Function - Quality & Regulatory
. - Affairs Manager
Sign#me
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1.5.2 — Surface:

‘ The external structure of the high cohesivity gel pre-filled breast implant énVelopes cdn be of two types :

- smooth surface (LS),
- textured surface (TX).

For asymmetrical and reconstruction profile breast implants; :

Given the non symmet'rical‘_shapes of these profiles and taking into account thé distortion applied to the
prosthesis when introducing it into the body, a location system (tactile.and visual) allows for guiding the
surgeon when implanting the device so that it is positioned on the right side inside the patient body.

} - Smooth surface bfeast implanté can slide, which is not disturbing for a hemispheral profile (symmetrical), but

‘becomes so for asymmetrical and reconstruction profiles.
z ‘ > Asym_metrical and recon'struction profile-implants always have a textured surface.

Tactlle Iocatlon system :

> For the submammary and axnllary rmplantatxon incisions, the asymmetncal and reconstruction prosthesns
has a tactlle location system allowmg to distinguish the top from the bottom.

‘Apphcatxon date 02 Jan 2003 P I P » Tous droﬁs réservés - All rights reserved
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These are pomts in relief in silicone elastomer at the back of the implant, on the patch’side.
The top of the implant has two points in relief and the bottom one point.

Drawing of asymmetricai profile back Drawing of reconstruction profile back

Visual location system :

- » For the peri-areolar implantation incision, the prosthesis has a visual location system on the implant
dome (side opposed to the patch) allowing to position the implant in the right axis and also to Iocate the
implant top or bottom.

This visual location system consists in the absence of texturing elements of rectangular shape, measurmg

out : 2 mm x 4cm.

This little strip is positioned :
- on the implant dome :
' -on asymmetncal profiles: on the implant superior half
- on reconstruction profiles: on the implant inferior third

-. ‘it represents the prosthesis’ vertical-axis

Little strip (me X
4cm) on the dome _
Patch location on

) €——— the back

RV _Patch location on the
= back : : :
| ——————— Little strip 2mm x

4cm)

Drawing of asymmetrical profile back Drawing of reconstruction profile back
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1.5.3 — Volume :

The range of P.I.P.'s high cohesivity gel pre-filled breast implants gathers séver_al volumes which, for a given

' RECONSTRUCTION

ASYMMETRICAL"

profile are all achieved from an homothety of the previous volume.
The volume measurement unit is the cubic centimeter (cc).

Recapitulative tables for each fype .of implant are found in the next pages :

At
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a} IMGHC-L S-S ; Smooth surface standard profile high cohesivity ge! pre-filled breast implant .

IMGHC SMOOTH STANDARD 85 87 18
IMGHC SMOOTH STANDARD 105 92 20
IMGHC SMOOTH STANDARD 125 97 21
IMGHC SMOOTH STANDARD 145 102 23
IMGHC 'SMOOTH STANDARD 165 106 26
IMGHC SMOOTH - STANDARD 185 108 27
IMGHC SMOOTH ' STANDARD 205 110 28
IMGHC SMOOTH STANDARD 225 114 29
IMGHC SMOOTH STANDARD 245 117 30
IMGHC SMOOTH STANDARD 265 124 31
IMGHC SMOOTH STANDARD 285 126 32
IMGHC SMOOTH STANDARD 305 128 33
IMGHC SMOOTH . STANDARD 325 130 34
IMGHC SMOOTH STANDARD 345 132 35
IMGHC SMOOTH STANDARD 365 136 34
IMGHC SMOOTH STANDARD 415 141 35
IMGHC SMOOTH STANDARD 455 145 36
IMGHC SMOOTH STANDARD - 505 150 37
IMGHC SMOOTH STANDARD 555 156 38
IMGHC SMOOTH STANDARD 605 160 39
IMGHC SMOOTH STANDARD 655 166 40
IMGHC SMOOTH STANDARD 705 172 41

e
e g
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b) IMGHC-LS-H : Smooth surface High profife High c

cohesivity gel pre-filled breast implants

IMGHC SMOOTH HIGH 90 80 29
" IMGHC 'SMOOTH HIGH 130 84 32
IMGHC SMOOTH HIGH 150 90 34
IMGHC SMOOTH.. HIGH 170 04 35
IMGHC SMOOTH HIGH 190 98 36
IMGHC SMOOTH - | HIGH 210 102 37
IMGHC SMOOTH HIGH 230 105 38 -
IMGHC SMOOTH HIGH 250 109 39
"IMGHC SMOOTH HIGH 270 112 40
IMGHC - SMOOTH HIGH 290 115 i
IMGHC SMOOTH HIGH 310 . 118 42
~ IMGHC SMOOTH HIGH 330 . 121 43
IMGHC SMOOTH HIGH 350 126 44
IMGHC SMOOTH - ~ HIGH- 390 128 45
IMGHC SMOOTH  HIGH 430 135 46
IMGHC SMOOTH HIGH 470 142 47
IMGHC SMOOTH HIGH 510 146 . 48
IMGHC SMOOTH HIGH 570 151 49
IMGHC SMOOTH HIGH 620 157 50
IMGHC SMOOTH HIGH 680 160 51

'P.LP - Tous droits réservés - All rights reserved
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of pre-filled breast'im lants

IMGHC TEXTURED STANDARD 85 87 18
IMGHC TEXTURED STANDARD 105 92 20
IMGHC TEXTURED STANDARD 125 97 2
IMGHC TEXTURED STANDARD 145 102 23
IMGHC TEXTURED STANDARD 165 106 26
IMGHC TEXTURED STANDARD 185 108 27
IMGHC TEXTURED STANDARD 205 110 28
IMGHC TEXTURED STANDARD 225 114 29
IMGHC TEXTURED STANDARD 245 117 30
IMGHC " TEXTURED STANDARD 265 124 31
IMGHC TEXTURED STANDARD 285 126 .32
IMGHC TEXTURED STANDARD 305 128 33
IMGHC TEXTURED STANDARD. 325 130 34
- IMGHC TEXTURED STANDARD 345 132 35
IMGHC TEXTURED STANDARD 365 136 34
- IMGHC TEXTURED | STANDARD 415 141 35
IMGHC TEXTURED STANDARD 455 145 36
"IMGHC TEXTURED " | STANDARD 505 150 37
IMGHC TEXTURED | STANDARD 555 156 38
" IMGHC . TEXTURED STANDARD 605 160 39
IMGHC TEXTURED STANDARD - 655 - 166 40
IMGHC TEXTURED STANDARD 708 172 41

'Abghcati-on atﬁe :

02 Jan 2003
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" d) IMGHC-TX-H : TeXtured surface High profile High cohesivity gef pre-filled breast implants

Appllcétion, date :

02 Jan 2003

i1 [

" IMGHC TEXTURED. HIGH o - 80 29
IMGHC TEXTURED HIGH 130 84 32
IMGHC TEXTURED HIGH 150 90 34
IMGHC TEXTURED 'HIGH 170 94 35
IMGHC TEXTURED HIGH 190 98 36
IMGHC TEXTURED HIGH 210 102 37
IMGHC TEXTURED HIGH 230 105 38
IMGHC TEXTURED HIGH 250 109 39
IMGHC TEXTURED HIGH 270 112 40
IMGHC TEXTURED HIGH 290 115 4
IMGHC TEXTURED HIGH 310 118 - - 42
" IMGHC TEXTURED HIGH 330 121 43
IMGHC TEXTURED  HIGH 350 126 44
IMGHC TEXTURED - HIGH 390 128 45
IMGHC TEXTURED HIGH 430 135 46
AMGHC TEXTURED HIGH 470 142 47
IMGHC TEXTURED " HIGH 510 - 146 48
IMGHC TEXTURED HIGH 570 151 49
IMGHC TEXTURED HIGH 620 157 50
IMGHC TEXTURED HIGH 680 160 -51

Sl
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¢) IMGHC-TX-R : TeXtured surface Reconstruction profile High cohesivity gel pre-filled breast implants

IMGHC | TEXTURED |RECONSTRUCTION| 180 | 111 %6 39
IMGHC TEXTURED |RECONSTRUCTION{ 220 113 - 98 41
IMGHC - | TEXTURED |RECONSTRUCTION| 260 120 98 44
IMGHC | TEXTURED. |[RECONSTRUCTION| 330 127 111 8
IMGHC | TEXTURED |RECONSTRUCTION| 420 o132 118 53
IMGHC TEXTURED |RECONSTRUCTION| 500 143 | 124 57
IMGHC | TEXTURED |RECONSTRUCTION| 600 | 154 137 60

P.ILP -‘vTous droits reserves.- All rights lzéservéd ]
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f) IMGHC-TX-AL : Textured surface Asymmetrical profile High cohesivity gel pre-filled breast impiants- Left side

IMGHC | TEXTURED |ASYMMETRICAL 200 - 109 86 . 36
IMGHC | TEXTURED |ASYMMETRICAL 230 114 .89 39
IMGHC | TEXTURED |ASYMMETRICAL 245.. 119 .- 93 C 42
IMGHC | TEXTURED |ASYMMETRICAL 260 - 125 98 44
IMGHC | TEXTURED |ASYMMETRICAL 280 130 102 46
IMGHC | TEXTURED |ASYMMETRICAL 300 135 107 | 48
IMGHC | TEXTURED |ASYMMETRICAL 330 138 110 - 50
IMGHC | TEXTURED |ASYMMETRICAL 370 143 | 115 52
IMGHC | TEXTURED |ASYMMETRICAL 400 148 | 119 54
IMGHC | TEXTURED |ASYMMETRICAL 450 153 . 124 . 56

02 Jan 2003 PIP.-T
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g) IMGHC-TX-AR : TeXtured surface
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Asymmetrical prof_iie High cohesivity gel pre-filled breast implanis- Right

side

IMGHGC - | TEXTURED |ASYMMETRICAL 200 109 86 36
IMGHC | TEXTURED |ASYMMETRICAL 230 114 89 39
IMGHC | TEXTURED |ASYMMETRICAL| 245 119 93 42
IMGHC | TEXTURED |ASYMMETRICAL 260 125 08 44
IMGHC TEXTURED |ASYMMETRICAL 280 130 102 - 46
IMGHC | TEXTURED |ASYMMETRICAL 300 135 107 48
IMGHC | TEXTURED |ASYMMETRICAL 330 138 110 50
IMGHC | TEXTURED |ASYMMETRICAL 370 143 115 52
IMGHC | TEXTURED |[ASYMMETRICAL 400 148 119 54
IMGHC | TEXTURED |ASYMMETRICAL 450 153 124 56
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2.3.1- Envélo;.le :

a) General definition :

- biocompatibliity
- purity - apyrogenicity
- stable over time

EXTERNAL -
STRUCTURE

- either smooth

MECHANICAL
CHARACTERISTICS

- or textured .

- Neutral with regards to contents
- easy to put to work (no secondaiy
products, elevated conversion rate)

—
- Elongation before rupture

following NFT 46-002 = 450%
- Loss of elasticity <10 %

A set of syntheses & distillations transform the

. . - sand , the chemical raw material of silicon, into
In the medical industry the MEDICAL GRADE polydimethlysiloxanes.The key intermediate
term silicone is applied to SILICONE ELASTOMER product, dimethyldichlorosiloxane Me ,SiCl,, is

the derivatives of|; '
polydimethyl-siloxane & |~
compositions of which they
are the main components..

in order to modify the reactivity, surface
energy, thermo-stability, hydro-phillicity or

any other silicone characteristic, some of
the methyls can be substituted by the
appropriate groups, at the end or along the
slloxanic chain, for example hydrogen,
hydroxyi, vinyl, phenyl, etc.

A

The high chlorosilane purity and.the

l HYDRO-PHOBICITY l

purified by distillation, which also guarantess the
L————> purity of the polydimethyisiloxanes. The addition
of functional siloxanes, throughout the
polycondensation or during subsequent re- |
equalibration, allows the substitution of methyls
by other reactive groups having a particular
property, for example, vinyl, hydrogen, & phenyl.

The pending methyl groups fom a regular
apolar arrangement that the mobility of the
siloxane skeleton permits easy orientation
& in the preferred way depending on the
_{.nature of the molecular interaction which

” undergoes the polydimethylsiloxane. Thus
oriented towards the exterior surface, the

absence of synthesis contaminats give
very pure polydimethyl-siloxanes, that are APYROGENICTTY
practically exempt of organic impurities or

PURITY

PRODUCTS - RAISED
CONVERSION RATE

methyl groups give the silicone materiai-a
hydrophobic character & some unique
surface properties.

ABSENCE OF
SECONDARY

heavy metals. . o

The polydimethyl-siloxanes obtained in this [
way are more or less viscous liquids,

_FLEXIBILTTY &
CHAIN MOBILITY -

The passage to more elaborate structures such as elastomers
is performed by using.chemical formulation & cross linking. The
vinylic hydro-silylation catalysed by platinium is the most

rubbers or resines.
$0 95. s ELASTICITY

The polysiloxane chain forms an extremely flexible, mobile & very

open vertebral column, that supports a symmetrical substitution of
methyl groups. This flexibility & exceptional mobility in the case of
amacro-molecular structure is explained by both the very open Si-

frequently used reaction for medical thermo-hardening silicones,
because it occurs without the release of secondary products,
' with very low rates of catalysts & gives a high conversion rate.

Their relative chemical inertia &

STABLE OVER -

| O-Si valence, with its large inter-atomic distance & practically zero
Si-O rotation energy, & by the limited steric characteristics due to
the di-valence of oxygen. The electro-negativity of oxygen gives a
certain polarity to the siloxane chain and raises the relative energy
of the SI-O band.

02 Jan 2003

‘ consequence of the dimethyisiloxane

¥

thermostability render them stable &
non bio-degradable .

TINE -

The silicone biocompatibility is a direct

molecular structure

h 4 G
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(Tj&’ ?% “i ;’i,w -

b) Choice of raw material

— AT

Silicone type : Polydimethyldiphenylsiloxane - medical grade silicone

Smooth envelope : NUSIL MED® 6400 (4 layers) ' =
Textured envelope : NUSIL MEDG 6400 (4 layers) + NUSIL MED6 6400 (Iast layer)

The techmcal specn‘loatlons of the MEDG 6400 are descnbed in the forms [‘170]

¢) Raw material biocompatibility — MED6 6400

The following tests were performed to evaluate biocompatibility on the raw materiais and 1mplemented by

NAmMSA for Nusil. : (NamSA : 9 Morgan Irvine — CA 9271 8)

- » Cytotoxicity
_ (see [50))
The methodology used complies with the GLP (21 CFR 58).

" Some material extracts are performed with some culture medium for cells and put in contact with mouse

fibroblasts. The material is not cytotoxical.

> In vitro hemolysis
(see [51])
The methodology used complies with the GLP (21 CFR 58).
Some material extracts are performed in some sodlum chloride and put in contact with rabbit blood.
The matenal is not haemolytical.

> Toxicity by systemic injection
: (see [52})
The methodology used complies with the GLP (21 CFR 58) and the USP guidelines. Some material extracts
are performed with some sodium chioride (SC) and cotton seed oil (CSO). They are then injected in mice by .
intraveinous route (SC) and by intraperitoneal route (CSQ). Animals are regularly observed until 72 hours.
No mortality occurred and there is no sign of systemic toxicity. . '

> Intradermic injection in the rabbit
. (see [53])
The methodology used complies with the GLP (21 CFR 58) and the USP guidelines. Some material extracts
are performed with sodium chloride (SC) and cotton seed ocil (CSO).. They are injected to rabbits in
intracutaneous. Animals are regularly observed until 72 hours to detect erythema and cedema. There is no

lmtatron nor 51gn toxicity.

02 Jan 2003
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> Implantation in the rabbit
' . . (see [54]) o .‘
The methodology used complies with the GLP (21 CFR 58) and the USP guidelines. The testing material is

implanted in the muscle, in the rabbit. After 90 days, animals undergo euthanasia and the implantation sites-

are analyzed", histological examinations are performed. Implantation didn’t provoke any significant
macroscaopic reaction and the implant was classified as no'nuirrita_ting from a microscopic point of view.

» Mutagenicity - Ames Test
: (see [55]) :
The methodology used is that of Ames and al. and complies with the GLP (21 CFR 58). Some material
extracts are performed with some sodium chlorid (SC) and put in contact with the various strains of
Salmonella thyphimurium. The extracts are not mutagenic.

02 Jan 2003 4 S P.LP - Tous aroin.véservés - All rights reserved
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2.3.2 - Closure patch

a)} General definition -

- biocompatibility
- purity - apyrogenicity -
- stable over time

In the medical industry the
term silicone is applied to
the derivatives of|

MATERIAL

- Neutral with regards to contents
- easy to put to work (ne secondary
products, elevated conversion rate)

polydimethyl-siloxane & |
compositions of which. they
are the main components.

In order to.modify the reactivity, surface
energy, thermo-stability, hydro-phillicity or

.| any other silicone characteristic, some of

the methyls can be substituted by the
appropriate groups, at the end or along the
siloxanic chain, for example hydrogen,
hydroxyl, vinyl, phenyl, etc.

The high chlorosilane purity and the
absence of synthesis contaminats give
very pure polydimethyl-siloxanes, that are
practically exempt of organic impurities or
heavy metals.

The polydimethyl-siloxanes obtained in this |

way are more or less viscous liquids,-
rubbers or resines.

The polysiloxane chain forms an extremely flexible, mabile & very
open vertebral column, that supports a symmetrical substitution of

methyl groups. This flexibility & exceptional
a macro-molecular structure s explained by

mobility in the case of
both the very open Si-

O-Si valence, with its large inter-atomic distance & practically zero
SI-O rotation energy, & by the limited steric characteristics due to
the di-valence of oxygen. The electro-negativity of oxygen gives a
certain polarity to the siloxane chain and raises the relative energy

of the Si-O band. .

A set of syntheses & distillations transform the
sand , the chemical raw material of silicon, into
polydimethlysiloxanes.The key intermediate
product, dimethyldichlorosiloxane Me ,SiCl,, is
- | purified by distillation, which also guararitees the
L—> purity of the polydimethylsiloxanes. The addition
of functional siloxanes, throughout the
polycondensation or diiring-subsequent re-
equalibration, allows the substitution of methyls
by other reactive groups having a particular
property, for example, vinyl, hydrogen, & phenyl.

>

The pending methy! groups form a regufar
apolar arrangement that the mobility of the
siloxane skeleton permits easy orientation
& in the preferred way depending on the
nature of the miolecular interaction which
undergoes the polydimethylsiloxane. Thus
oriented towards the exterior surface, the
methyl groups give the silicone material a
hydrophobic character & some unigue
surface properties.

MEDICAL GRADE
SILICONE ELASTOMER
1
.
l HYDRO-PHOBICITY l
SENCE
PURITY ggcouoigs
APYROGENICTTY PRODUCTS - RAISED
| - CONVERSION RATE
FLEXBILITY &
CHAIN MOBILITY -
ELASTICITY

The passage to more elaborate struciures such as elastomers
is performed by using chemical formulation & cross linking. The
vinylic hydro-silylation catalysed by platinium is the most
frequently used reaction for medical thermo-hardening silicones,
because it occurs without the release of secondary-products,
with very low rates of catalysts & gives a-high conversion rate.

STABLE QVER

Their relative chemical inertia &

TIME

BIGCOMPATIBILITY . 1— consequence of the dimethylsiloxane

thermostability render them stable &
non blo-degradable ’

Y

The silicone biocompatibility is a direct

molecular structure

P.L.P - Tous droits réservés - All rights reserved
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b) Choice of raw material

Type of silicone . PolydimethyldibhenS/Isiloxane — medical grade silicohe
Closure patch : NUSIL MEDG 6400

The technical specifications of the MED6 6400 are described in the form [170]. .

¢} Raw material biocompatibility — MED6 6400

The following tests were performed to evaluate biocorﬁpatibility on the raw material and implemented by
Nam$SA for Nusil. (NamSA : 9 Morgan Irvine — CA 92718)

> Cytotoxicity
(see [60])
The methodology used complies with the GLP (21 CFR 58).
Some material extracts are performed with some culture medlum for cells and put in contact W|th mouse
fibroblasts. The material is not cytotoxical.

» In vitro hemolysis
- (see[51])
The methodology used complies with the GLP (21 CFR 58).
Some material extracts are performed in some sodium chloride and put in contact thh rabbit blood.
The material is not haemolytical.

> Toxicity by systemic injection A

{see [52])
The methodology used- comphes with the GLP (21 CFR 58) and the USP gu:delmes Some material extracts
are performed with some sodium chioride (SC) and cotton seed oil (CSO). They are then injected in mice by
intraveinous route (SC) and by intraperitoneal route (CSO). Animals are regularly observed until 72 hours

- No mortality occurred and there is.no sign of systemic toxnmty

> Intradermic injection in the rabbit
(see [53])
The methodology used complles with the GLP (21 CFR 58) and the USP gundellnes Some material extracts
are performed with sodium chloride (SC) and cotton seed oil (CSO). They are injected to rabbits in
intracutaneous. Animals are regularly observed until 72 hours to detect erythema and cedema. There is no
irritation nor sign of toxicity.

Application..da e: Jan 2003 P.LP - Tous .d.rm s réservés -
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> Implantation in the rabbit
‘ : (see [54])
The methodology used complies with the GLP {21 CFR 58) and the USP guidelines. The testmg material is
implanted in the muscle, in the rabbit. After 90 days, animals undego euthanasia and the implantation sites
are analyzed, histo logical examinations are performed. The implantation didn’t provoke'any-signiﬂcant
macroscopic reaction and the implant was classified as non irritating from a mi¢roscopic point of view.

i

" » Mutagenicity < Ames Test
| ' (see [55])
The methodology used is that of Ames and al. and complies with the GLP (21 CFR 58). Some material
exiracts are performed with some sodium chioride (SC) and put in contact with the various strains of

Salmonelia thyphimurium. The extracts are not mutagenic.

Application date : 02 Jan 2003 : . ".LP - Tous droits réservés - All rights reserved
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2.3.3 — Very first gluing layer on the envelope :

a)r'General definition

. - biocompatibility
- purity - apyrogenicity
- stable over time

In the medical industry the
term silicone is applied to
the derivatives of|_

- |- Neutral with regards to contents
—- easy to put to work (no secondary

products, elevated conversion ratg) -

polydimethyl-siloxane &
compositions of which they
are the main components. -

.In order to modify the reactivity, surface
“energy, thermo-stability, hydro-phillicity or

any other silicone characteristic, some of
the methyls can be substituted by the
appropriate groups, at the end or along the
siloxanic chaln, for example hydrogen,
hydroxyl, vinyl, phenyl, etc.

The high chlorosilane purity and the
absence of synthesis contaminats give
very pure.polydimethyl-siloxanes, that are
practically exempt of organic impurities or
heavy metals.

The palydimethyl-siloxanes obtained in this
way are more or less viscous liquids,
rubbers or resines. :

A set of syntheses & distillations transform the
‘| sand , the chemical raw material of silicon, into
polydimethlysiloxanes.The key intermediate
-product, dimethyldichlorosiloxane Me ,SiCl,, is
purified by distiliation, which also guarantees the
L———> purity of the polydimethyisiloxanes. The addition’
of functional siloxanes, throughout the
polycondensation or during subsequent re- |
equalibration, allows the substitution of methyls
by other reactive groups having a particular
property, for example, vinyl, hydrogen, & phenyl.

MEDICAL GRADE
SILICONE ELASTOMER
I |
ABSENCE OF
PURITY
APYROGENIGITY PROBLICTS - RAISED
o CONVERSION RATE

FLEXIBILITY &
CHAIN MOBILITY -
ELASTICITY

of the Si-O band.

The polysiloxane chain forms an extremely flexible, mobile & very
open vertebral column, that supports a symmetrical substitution of
methyl groups. This flexibility & exceptional mobility in the case of
a macro-molecular structure is explained by both the very open Si-
O-8i valence, with its large inter-atomic distance & pracfically zero
Si-O rotation energy, & by the limited steric characteristics due to
the di-valence of oxygen. The electro-negativity of oxygen gives a
certain polarity to the siloxane chain and raises the relative energy

£ o

The pending methyl groups form a regular
apolar arrangement that the mobiiity of the
siloxane skeleton permits easy drientation
& in the preferred way depending on the
nature of the molecular interaction which .
undergoes the polydimethylsiloxane. Thus
oriented towards the exterior surface, the
methyl groups give the silicone material a
hydrophobic character & some unique
surface properties.

The passage to more elaborate structures such as elastomers
Is performed by using chemical formulation & cross linking. The
vinylic hydro-silylation catalysed by platinium is the most
frequently used reaction for medical thermo-hardening silicones,
because It occurs without the release of secondary products,
with very low rates of catalysts & gives a high conversion rate.

STABLE QVER

TIME

Their relative chemical inertia &

y

P.I.P - Tous droits réservés - All rights reserved

thermostability render them stable &
non bio-degradable

The silicone biocompatibility is a direct

BIOCOMPATIBILITY consequence of the dimethylsiloxane

molecular structure
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b) Choice of raW material

~ Tye pf silicone : Polydimethylhethylvinylsiloxane - medical grade silicone

Very first giue layer: NUSIL-MED 6640

The technical speciﬁcaﬁons of the MED 6640 are describedin the form [172].

- ¢) Raw material biocompa_tibilitv —~ MED 6640

The following tests were performed to evaluate biocompatibility on the MED2 6640 and remain valid_for the
MED 6640. They were implemented by NamSA for Nusil.
(NamSA : 9 Morgan lrvine — CA 92718)

- > Cytotoxicity
(see [56))
Several in vitro blocompatlblhty tests were performed on the mouse. None of them could emphasxze foxicity
on the fibroblast cells of the mouse.

» In vitro hemolysis
(see [67])
The In vitro hemolysis test by extraction in the sodium chloride show that the extracts considered are not
hemolitic.

> Toxicity by systemic injection
: (see [58]) _
The test of systemic toxicity by extraction in the sodium chiloride were performed in the mouse. The extracts
considered didn't lead to any mortality and the systemic toxicity was not emphasized by these tests.

- » Intradermic injection in the rabbit
(see [59)) ,

The foxicity test by intradermic injection in the rabbit were performed by extraction in the sodium chlonde
The extracts didn't lead to any irritation and no toxicity was observed. : '

~ » Implantation in the rabbit
(see [60]) -
The implantation didn't lead to any SIng icant macroscopic reaction and the implant was classified as "no
irritating" from a microscopical point of view.

> 'Mutagenicity Ames Test
: (see [61])
The mutagenicity tests by extractlon in the sodium chloride showed that the extracts don't induce mutagenic
changes in the salmonella typhimurium.

Application date : 02 Jan 2003 _ ' P l P - Tous droits réservés - All rights reserved
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2.3.4 - Glue:

a) General definition

- biocompatibility
- purity - apyrogenicity
- stable over time

In the medical industry the,
term silicone is applied to
the derivatives of}|_

MATERIAL

- Neutral with regards to contents
- easy to put to work {no secondary
{products, elevated conversion rate)

MEDICAL GRADE
SILICONE ELASTOMER

sand ,

polydimethyl-siloxane & |
compositions of which they
are the main components.

In order to modify the reactivity, surface
energy, thermo-stability, hydro-phillicity or

any other silicone charagteristic, some of
the methyls can be substituted by the
appropriate groups, at the end or along the
siloxanic chain, for example hydrogen,
hydroxyl, vinyl, phenyl, etc.

The high chlorosilane purity and the.

absence of synthesis contaminats give
very pure polydimethyl-siloxanes, that are

practically exempt of organic impurities or-

heavy metals,

| The polydimethyl-siloxanss obtained in this

way are more or less viscous liquids,
rubbers or resines. .

PURITY
APYROGENICITY

FLEXIBILITY &
CHAIN MOBILITY -
ELASTICITY

The polysiloxane chain forms an extremely flexible, mobnle & very

open vertebral column, that supports a symmetrical substitution of
meihyl groups. This flexibility & exceptional mobility in the case of
a macro-molecular structure is explained by both the very open Si-
O-Si valence, with its large inter-atomic distance & practically zero
Si-O rotation energy, & by the limited steric characteristics due to

the di-valence.of oxygen. The electro-negativity of oxygen gives a
certain polarity to the snloxane cham and raises the relative energy

of the Si-O band.

by oth

A set of syntheses & distillations transform the

the chemical raw material of silicon, into

polydimethlysiloxanes.The key intermediate
product, dimethyldichlorosiloxane Me ,SiCl,, is
purified by distillation, which also guarantees the
|————>‘ purity of the polydimethyisiloxanes. The addition
of functional siloxanes, throughout the
polycondensation or during subsequent re-
equalibration, allows the substitution of methyls

er reactive groups having a particular

property, for example, vinyl, hydrogen, & phenyl.

HYDRO-PHOBICITY I

ABSENCE OF
SECONDARY
PRODUCTS - RAISED
CONVERSION RATE

L.
y

The pending methyl groups form a regular
apolar arrangement that the mobility of the
siloxane skeleton permits easy orientation

& in the preferred way depending on the

nature of the melecular intéraction which
undergoes the polydimethylsiloxane. Thus

_oriented towards the exterior surface, the

methyl groups give the silicone material a
hydrophobic character & some unique
surface properties.

-

vinylic hydro-silyla

The passage to more elaborate structures such as elastomers
is performed by using chemical formulation & cross linking. The

tion catalysed by platinium is the most

frequently used reaction for medical thermg-hardening silicones,
because it occurs without the release of secondary products,
with very low rates of catalysts & gives a high conversion rate.

STABLE OVER

Their relative chemical inertia &

TIME

A 4

thermostability render them stable &
non bio-degradable

BIOCOMPATIBILITY
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b) Choice of raw material

Type of silicone : Polydimethylmethylvinylsiloxahe'—_ medipéi grade silicone

. Glue: NUSIL MED 2245

The technical specifications of the MED 2245 are described in the form [169].

¢) Raw material biocompatibility - MED 2245

The following tests were performed fo evaluate b_iocompatibiliiy an the raw material and 'implemented by

. NamSA for Nusil. (NamSA : 9 Morgan Irvine — CA 92718)

> Cytotoxicity
- {see [90])
Several cytotoxicity tests were performed in v1tro None of them could emphasize toxxc:ty on the fioroblast
cells of the mouse. -

> Toxicity by systemic injection
(see [91])
The tests of systemic toxicity by extraction in the sodium chloride were performed in the mouse. The exiracts
‘considered didn't lead to any mortality and the systemic toxicity was not emphasized by these tests. '

> Intradermic injection in the rabbit
(see [92)) :
The toxxcity tests by intradermic injection in the rabbit were performed by extractlon in the sodium chlorlde
The extracts didn't lead to any irritation and no tox1cxty was observed.

> Implantation in the rabbit-
(see [93))
The implantation didn't lead to any significant macroscopic reaction and the implant was classn’ ed as "no
irritating” from a microscopical point of view.

> Mutagenicity - Ames Test
- (see [94])
The mutagenicity tests by exiraction in the sodium chloride showed that the extracts don't induce mutagenlc
changes in the salmonelia typhimurium. :

: 02 Jan 2003 ' P.LP - Tous droits réservés - All rights reserved
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2.3.5 — Filler material :

az. General definition

- biocompatibility
- purity - apyrogenicity
- stable in time ‘

SILICONE GEL

See general properties of
t h e
polydimethylsiloxanesphe |
nyl derivatives

Thelr relative chemical inertia and
their thermostability make them [«
stable and non biodegradable

Today, the silicone gel is
the product giving the best
aesthetical resuits

N

The silicone gel Is perfectly apart from the
envelope - Low intensity links Van der
Waals type

A4

Besides, it fs almost impossible by pressure

Highly cohesive gel (the possibility of gel leakage in |
case of envelope rupture is almost zero) b

A

between the thumb and the forefinger, to "break the |
v gel” (Breaking resistance greater than 50kg:cm-2)_

Purity, apyrogenicity
Biocompatibility -

Application date : 02 Jan 2003
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b) Choice of raw mafe_rial

. Type of silicone : Polydimethyimethylvinylsiloxane — medical grade silicone

Filler material : NUSIL MED3 6300

The technical specifications of the MED3 6300 are described in the form [175].

¢} Raw materiai biocompatibility - MED3 6300

The following tests were performed to evaluate biccompatibility oh the raw material and implemented by
NamSA for Nusil. (NamSA : 9 Morgan livine — CA 92718) :

> Cytotoxicity

: (see [62))
The methodologles used comply-with the GLP (21 CFR 58) and the ISO 10993-5 (1994) Standard.
Methodology in agarose :
The silicone gel is put in contact with the L-929 cells (mouse fibroblasts). After 24-hour incubation, the cells
are observed with the microscope so as to detect any distortion, degeneration, detachment or cellular lysis.
The material is not cytotoxic. -
Methodology by extraction :
Some material extracts are performed with some culture medium for cells and put in contact with some
mouse fibroblasts L-329. The cells are incubated for 48 hours. The material is not cytotoxic.

> In vitro hemolysis
(see [63])
The methodology used-complies with the GLP (21 CFR 58). :
Some material extracts are performed in some sodium chloride (SC) and put in contact with some rabblt
blood. The material is not haemolytical. :

> Acute toxicily in the mouse
(see [64])
The methodology used is in comphance with the GLP (21 CFR 58) and the 1ISO 10993-11 (1996).
Some material extracts are performed with some sodium chloride (SC), an alcoholized saline solution (AS),
glycol polyethylene (PEG) and cotton seed oil (CSO). They are injected in mice by intraveinous route (SC)
and (AS) and by intraperitoneal route (PEG) and (CSO). Animals are regularly observed until 72 hours. No
mortahty occurred and there are no sngns of systemic toxicity.

> Intradermic injection in the rabbit
_ : (see [65)])
The intra-cutaneous reactivity test was performed in accordance with the 1SO 10993-10 Standard (1996)
Some material extracts are-performed with some sodium chioride (SC), an alcohalized saline solution (AS),.
~glyeol polyethylene (PEG) and cotton seed oil (CSO). They are injected to rabbits by intra-cutaneous route.
Animals are regularly observed until 72 hours to detect erythema and oedemas.There i is no irritation nor sngn
of tox:cnty '

'Apphcatlon date 02'Jan 2003 B . All rights reserved
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> lmplantatron in the muscle in the rabbit (7 and 90 days)

{see [66])
The implantation test (1 week and 30 weeks) in the muscle was performed according to the ISO 10993-6
Standard (1995). ' Lo
The testing material is implanted in the muscle in the rabbit.
Animals undergo euthanasia and the implantation sites are analyzed, histological examinations are
performed. At 1 week, the rmplantatlon didn’t provoke any significant macroscopic reaction and the implant
was classified as slightly irritating from a microscapic point of view. At 30 weeks, the implantation didn’t

provoke any significant macroscopic reaction and the implant was classn'"ed as non irritating from a.

microscopical point of view

> Mutagenicity — Ames Test
‘ (see [67])
The methodology used is that of Ames and al. and complies with the GLP (21 CFR 58).
Some material extracts are performed with some sodium chioride (SC) and DMSO and are put in contact .
with various strains of Salmonella thyphimurium. Tests are performed with and without metabolic activation
(S9 fraction). The silicone gel extracts are not mutagenic. :

> Pyrogenicity test in the rabbit
(see [47])
The pyrogenicity test was performed in accordance with the ISO 10993-11 Standard (1996).
A silicone gel extract was performed with some sodium chloride (SC) and injected to rabbits by intraveinous
route, The rabbit temperature is regularly measured out for the 3 hours foliowmg the mjec’uon

: The silicone gel is declared non pyrogenic.

> Cutaneous irritation in the rabbit
- (see [48])
The cutaneous irritation test was performed in accordance with the ISO 10993-10 Standard (1996). The
silicone gel is directly applied on the rabbit skin. The exposed sites are regularly observed (until 72 hours
after gel withdrawal) to detect any sign of erythema or oedema.
The silicone gel is declared as non _|rr|tatmg

> Sensmzatlon test in the gumea pig
(see [49))

The sensitization test was performed in accordance with the 1SO 10993-10 Standard (19986).
‘The extracts of silicone gel are performed with some sodium chloride (SC) and cotton seed oil (CS0Q).
Induction 1 : Extracts are injected by intradermal route in the guinea pig .
Induction 11 : At D8, injections are performed again on the same site as the first induction and 24 hours after
the occlusive dressing containing the extract for a 48 hour time.
Test : 15 days after, occluded topical applications of the extract are performed on a never treated zone. The

sensitization reaction is evaluated noting down the erythema and oedema. The silicone gel is not sensitizing.

Earﬂ%» i
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2.3.6 — Closing solution :

a) Generai definition

- biocompatibility
- purity - apyrogenicity
- stable over time

- Neutral with regards to contents
- easy to put to work (no secondary
|products, elevated conversion rate)

are the main components.

In the medical industry the
term silicone is applied to

MEDICAL GRADE
SILICONE ELASTOMER -

the derivatives of| ]
polydimethyl-siloxane & |~ -
compositions of which they

In order to modify the reactivity, surface
energy, thermo-stability, hydro-phillicity or-
any other silicone characteristic, some of
the methyls can be substituted by the |
appropriate groups, at the end or along the
siloxanic chain, for example hydrogen,
hydroxyl, vinyl, phenyl, etc.

A

The hiQh chlorosilane purity and the

absence of synthesis contaminats give FURITY
very pure polydimethyl-siloxanes, that are APYROGENICITY

practically exempt of organic impurities or

heavy metals.

The polydimethyl-siloxanes obtained i m this -
FLEXIBILITY &

way are more or less viscous liquids,
rubbers or resines. CHAIN MOBILITY -
O ELASTICITY

| The polysiioxane chain forms an extremely flexible, mobile & very :

open vertebral column, that supports a symmetrical substitution of
methyl groups. This flexibility & exceptional mobility in the case of
a macro-molecular structure is expiained by hoth the very open Si-

O-Si valence, with its large inter-atomic distance & practically zero |

SI-O rotation energy, & by the limited steric characteristics due to

the di-valenice of oxygen. The electro-negativity of oxygen gives a.

certain polarity to the siloxane chain and raises the relatxve energy
of the Si-0 band. .

A set of syntheses & distillations transform the
sand ,
polydimethlysiloxanes.The key intermediate
product, dimethyldichlorastloxane Me ,SICl,, is
purified by distillation, which also guarantees the
L} purity of the polydimethylsiloxanes. The addition
- of functional siloxanes, throughout the
polycondensation or during subsequent re-
-equalibration, allows the substitution of methyls
by other reactive groups having a particular
property, for example, vinyl, hydrogen, & phenyl.

the chemical raw material of silicon, into

l HYDRQ-PHOBICITY l
. >

ABSENCE OF
SECONDARY
PRODUCTS - RAISED
CONVERSION RATE

‘nature of the molecular interaction which
"1 undergoes the polydimethylsiloxane. Thus

The pending methyl groups form a regular
apolar arangement that the mobility of the
siloxane skeleton permits easy orientation
& in the preferred way depending on the

oriented towards the exterior surface, the
methyl groups give the silicone material a
hydrophobic character & some umque
surface propertles.

The passage te more elaborate structures such as elastomers
is performed by using chemical formulation & cross linking. The |
vinylic hydro-silylation catalysed by platinium is the most
frequently used reaction for medical thermo-hardening silicones,
because it occurs without the release of secondary products,
with very low rates of catalysts & gives a high conversion rate.

STABLE OVER

Their relative chemical inertia &

TIME

BIOCOMPATIBILITY consequence of the dimethylsiloxane

molecular structure

thermostability render them stable &
non bio-degradable

Y

The silicone biocompatibility is a direct
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b) Choice of raw material

Type of silicone : Organopolysiloxane RTV —silicone elastomer of medical grade

Closure 'solutierl : APPLIED SILICONE PN 40076
The technical specifications of the PN 40 076 are described in the form [1'74]-,

¢} Raw material biocompatibility - PN 40076

The followmg biocompatibility tests were performed for « Applied Silicone Corporation »( 320 W Stanley
Avenue Ventura - CA 93001) by NamSA et UBTL companies : .

: NamSA -9 morgan Irvine, CA 92718
UBTL Inc — 520 Wakara Way Salt Lake City, Utah 84108

D 2 Cytotox:czty (see [44]) ..
Cytotoxicity tests were performed in the fibrablast cells of the mouse from the material extracts (m some

culture mednum for cells) No cytotoxicity was ebserved.

> . Intradermal irritation : (see [40])
Some material extracts were performed in sodium chloride at 0.9% (SC) and cotton seed Oll (CSO) The
extracts are injected in subcutaneous in rabbits. Under the testing conditions, no sign of toxicity nor irritation
was observed.

> Systemic toxicity : (see f41]) .
The systemic toxicity test was performed in compliance with the USP guidelines. Some material extracts are-

_ performed in the sodium chloride (SC) and in the cotfon seed oil (CSO). The extracts are injected by

intraveinous (SC) and intraperitoneal (CSO) route in mice. No mortality nor signs of systemic toxicity were
observed.

> Implantatlon I(see [42])

The implantation test in the muscle was petformed in compliance with the USP ‘guidelines. The, elastomer

was implanted in the rabbit for 90 days. After the animal sacrifice, macroscoplc and microscopic

(histopathology) observations of the implantation site were performed. The implantation didn’t provoke any

significant macroscoplc reaction and the implant was cIassnﬁed as “non irritating” from a microscopic point of
view.

> Chronic tox:clty (see [46])

- A chronic tox1cxty study was performed implanting in subcutaneous in the rat the elastomer to test No

systemic toxicity (body weight, organ weight; haematology, biochemical analyses...) was noticed.

> Genotox:clty (see [43]) )
Some materlal extracts are performed in the sodium chioride and DMSO, and the evaluation of their -
mutagenic power is tested, in.presence and absence of metabolic activation (S9). The extracts don’t induce
mutagen changes in the various strains of tested Salmonella typhlmurlur__n. :

Application date : 02 Jan 2003 L P.L P .To‘es droits réservés - All rights reserved
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» Reproductive effects : (see [48])
A reproductive toxncxty test was performed after implanting the elastomer in subcutaneous in female rats.
After gestation, the foetus study didn’t show any teratogenic effects.
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2.3.7— Fim'shing patch -

a) General definition

- biocompatibility
- purity - apyrogenicity
- stable over time

EXTERNAL
" STRUCTURE

- Neutral with regards to contents
- easy to put to work {no secondary
products, elevated conversion rate)

of the Si-Oband.

Application date : 02 Jan 2003

P

- elther smooth
_-or textured
. A set of syntheses & distillations transform the
: sand , the chemical raw material of silicon, into
-In the medical industry the | . - . - MEDICAL GRADE polydimethlysiloxanes.The key intermediate
term silicone Is applied to SILICONE ELASTOMER product, dimethyidichiorosiloxane Me ,SiCl,, is
the derivatives ofj|, T puirified by distillation, which also guarantees the
polydimethyl-siloxane & | l—» purity of the polydimethylsiloxanes. The addrtlon
compositions of which they of functional siloxanes, throug hout the
are the main components. polycondensation or during subsequent re-
equalibration, allows the substitution of methyls
. by other reactive groups having.a particular
In order to madify the reactivity, surface property, for example, vinyl, hydrogen, & phenyl.,
energy, thermo-stability, hydro-phillicity or i :
any other silicone characteristic, some of
the me_thy}s_can be substituted Dy the |« The pending methyl groups form a regular
a_pproprfate groups, at e end or along the apolar arrangement that the mobility of the
siloxanic 9ham’ for example hydrogen, - siloxane skeleton permits easy orientation
hydraxyl, vinyl, phenyt, etc. [@ & in the preferred way depending on the
| nature of the molecular interaction which |
‘ : - | undergoes the polydimethyisiloxane. Thus
The high chlorosilane purity and the orli?‘t?d toward§ tht:hextgll:xor surfaie,__ﬂ:e A
absence of synthesis contaminats give |, - ABSENCE OF merhy’ groups give e silicone. matenia a
: PURITY * SECONDARY hydrophobic character & some unique
very pure polydimethy!-siloxanes, that are APYROGENICITY PRODUCTS - RAISED surface properties
practically exempt of organic |mpuntles or I CONVERSION RATE :
heavy metals. - :
The polydtmethyl—sﬂoxanes: obtalneq n m N ; The passage to more elaborate structures such as elastomers
way are more or less viscous liquids, c:AL,f,x ;fé'g?ni . is performed by using chemical formulation & cross linking. The
Tubbers or resines. ELASTICITY vinylic hydro-silylation catalysed by platinium Is the most
1 frequently used reaction for medical thermo-hardening silicones,
because it occurs without the release of secondary products,
The polysiloxane chain forms an extremely flexible, maobile & very with very low rates of catalysts & gives a high conversion rate.
open vertebral column, that supports a symmetrical substitution of -
methyl groups. This flexibility & exceptional mobility in the casé of - - - - y
a macro-molecular structure Is explained by both the very open Si- | STABLE OVER - :;11:: ors?elxabitliiryer::deer?{gzrlrl‘ gteagll: &&
0-Si valence, with its large inter-atomnic distance & practically zero TIME " non bio-degradable -
Si-0 rotation energy, & by the limited steric characteristics due-to grad
the di-valence of oxygen. The electro-negativity of oxygen gives a - — - —
certain polarity to the siloxane chain and raises the relative energy The sillcone biocompatibility is @ direct

BIOCOMPATIBILITY consequence of the dimethylsiloxane

molecular structure
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b} Choice of raw material

Type of silicone : Polydimethyldiphenylsiloxane — medical grade silicone elastomer '

Finishing patch : NUSIL MEDS 6400

'The technical specifications of the MED6 6400 are described |n the form [170].

cz Raw material biocompatibility - MED6 6400

The following biocompatibility tests were performed to evaluate biocompatibility on the raw material and
performed by NamSA for Nusil (NamSa : 9 Morgan Irvine — CA 92718)

> Cytotoxicity
~(see [50])
The methodology used complies with the GLP (21 CFR 58).
Some material extracts are performed with some culture medium for cells and put in contact with mouse
fibroblasts. The material is not cytotoxical.

> Invitro hemolysfs
(see [51])
The methodology used complies with the GLP (21 CFR 58).
Some material extracts are performed in some sodium chloride and put in contact wnth rabbit blood.

‘The material is not haemolytical.

> Toxicity by systemic injection
(see [62])
The methodology used complies with the GLP (21 CFR 58) and the USP guidelines. Some material extracts
are performed with some sodium chloride (SC) and cotton seed oil (CSO). They are then injected in mice by
intraveinous route (SC) and by intraperitoneal route (CSO). Animals are regularly abserved until 72 hours.
No mortality occurred and there is no sign of systemic toxicity.

> lntradermio injection in the rabbit
(see [53]) |
The methodology used. complies with the GLP (21 CFR 58) and the USP gundelmes Some materlal extracts -
are performed with sodium chioride (SC) and cotton seed oil (CSO). They are injected to rabbits in intra
cutaneous. Animals are regulariy observed untll 72 hours to detect erythema and oedema. There is no-
lrrltatlon nor sign of toxicity. : :

"Application date : 02 Jan 2003
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> Implantation in the rabbit
(see [54])

~ The methodology used complies with the' GLP (21 CFR 58) and the USP gundehnes The testing material is

implanted in the muscle, in the rabbit. After 90 days, animals -are submitted to euthanasia and the
implantation sites are analyzed, histological examinations are performed. The implantation didn’t provoke
any significant macroscopic reaction and the implant was classified as non irritating from a microscopic point
of view. :

> Mutagenicity - Ames Test
o (see [55])
The methodology used is that of Ames and al. and complies with the GLP (21 CFR 58). Some material
exiracts are performed with some sodium chioride (SC) and put in contact with the various strams of
Salmonella thyphimurium. The extracts are not mutagenic.

Application date : 02 Jan 2003 ’ P.LP - Tous droits réservés - All rights reserved
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2.3.8 — Tactile location system : points in relief for Asymmetrical and Reconstruction profiles :

a) General definition

- biocompatibility
- purity - apyrogenicity
- stable over time

" |- Neutral with regards to contents
- gasy to put to work (no secondary
products, elevated conversion rate)

A set of syntheses & distilations transform the

In the medical industry the ~ MEDICAL GRADE .
term silicone is applied to SILICONE ELASTOMER -
the derivatives of

sand , the chemical raw material of silicon, into
polydimethlysiloxanes.The key intermediate
product, dimethyldichlorosiloxane Me ,SICl,, is

polydimethyl-siloxane &
compositions of which they
are the main components.

- any other silicone characteristic, some of

in order to modify the reactivity, surface
energy, thermo-stability, hydro-phillicity or

A

the methyls can be substituted by the
appropriate groups, at the end or along the
siloxanic chain, for example hydrogen,
hydroxyl, vinyl, phenyl, etc. ’

The high chlorosilane purity and the

purified by distitlation, which also guarantees the
I-———b purity of the polydimethylsiloxanes. The addition
of functional siloxanes, throughout the
polycondensation or during subsequent re-
equalibration, allows the substitution of methyls
by other reactive groups having a particular
property; for example, vinyl, hydrogen, & phenyl.

The pending methyl groups form a regular
apolar arrangement that the mobility of the
siloxane skeleton permits easy orientation
& in the preferred way depending oh the
nature of the molecular interaction which

[
>

I HYDRO-PHOBICITY l

undergoes the polydimethylsiloxane. Thus
oriented towards the exterior surface, the

absence of synthesis contaminats give PURITY
very pure polydimethyl-siloxanes, that are APYROGENICITY

practically exempt of organic impurities or. | I

heavy metals.

methyl groups give the silicone material a

ABSENCE OF )
SECONDARY hydrophebic character & some unique
PRODUCTS - RAISED -surface properties.
CONVERSION RATE

The polydimethyl-siloxanes obtained in this ,
FLEXIBILITY &

way are more or less viscous liquids,
rubbers or resines. CHAIN MOBILITY -
ELASTICITY

r

The polysiloxane chain forms an extremely flexible, mobile & very’
open vertebral column, that supports a2 symmetrical substifution of
methyl groups. This flexibility & exceptional mobility in the case of
a macro-molecular structure i explained by bath the very open Si-
0-Si valence, with its large inter-atomic distance & practically zero

Si-O rotation energy, & by the limited steric characteristics due to

the di-valence of axygen. The electro-negativity of oxygen gives a
certain polarity to the siloxane chain and raises the relative energy
of the Si-O band. L :

The passage to more elaborate stryctures such as elastomers
is performed by using chemical formulation & cross linking. The
vinylic hydro-silylation catalysed by platinium is the most

7 frequently used ieaction for medical thermo-hardening silicones,

because it occurs without the release of secondary products,
with very low rates of catalysts & gives a high conversion rate.

Their relative chemical inertia &

STABLE OVER
TIME

thermostability render them stable &

A
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non bio-degradable

The silicone biocompatibility is a direct

molecular structure

BIOCONPATIBILITY -consequence of the dimethylsiloxane

Application date : 02 Jan 2003



s

B B

=

| Reference : SQ1/02 DOT 202 [ Index: H ‘ . |  Page:47/115
Document title : TECHNICAL FILE - High cohesivity gel pre-filled breast implants

b} Choice of raw material

Type of silicone : Organopolysiloxane RTV — medical grade silicone elastomer

Points in relief : APPLIED SILICONE PN 40076
The technical specifications of the PN 40 076 are described in the form [174].

¢} Raw material blocompatlblhtv PN 40076

The following biocompatibility tests were performed for « Apphed Silicone Corporatron »{ 320 W. Stanley

" Avenue Ventura - CA 93001) by NamSA and UBTL companies :

NamSA —9 morgan Irvine, CA 92 718
UBTL, Inc — 520 Wakara Way — Salt Lake City, Utah 84108

> Cytotoxzcrty (see [44])
Cytotoxicity tests were performed in the fibroblast cells of the mouse from the material extracts (1n some -

culture medium for cells). No cytotoxicity was observed.

> Intradermal irritation : (see [40])
Some material extracts. were performed in sodium chloride at 0.9% (SC) and cotton seed oil (CSO). The
extracts are injected in subcutaneous in rabbits. Under the testing conditions, no toxicity nor sign of irritation

- was observed.

> Systemic toxicity : (see [41]) .
The systemic toxicity test was performed in compliance with the USP guidelines. Some material exiracts are
injected in the sodium chloride (SC) and in the cotion seed oil (CSO). The exiracts are injected by
intraveinous (SC) and intraperitoneal (CSO) route in mice. No mortality nor signs of systemlc toxicity were
observed.

» » Implantation :(see [42])
The lmplantation test in the musclé was performed in compliance with the USP guidelines. The elastomer
was implanted in the rabbit for 90 days. After the animal sacrifice, macroscopic and microscopic
(histopathology) observations of the implantation site were performed. The implantation didn’t provoke any
significant macroscopic reactron and the rmplant was classnﬁed as! non irritating” from a microscopic point of
view.

> Chronic toxicity : (see [46])
A chromc toxicity study was performed implanting in subcutaneous in the rat the elastomer to test. No
systemic toxicity (body weight, organ weight, haematology, biochemical analyses...) was noticed.

- » Genoftoxicity : (see [43])
Some materla[ extracts are performed in the sodium chloride and DMSO, and the evaluation of their
mutagenic power is tested, in presence and absence of metabolic activation (S9). The extracts don’tinduce
mutagen changes in the various strains of tested Salmonella typhimurium.

- ":Appllcatlon date : 02 Jan 2003

—
4

il

-




Reference : SQ1/02 DOT 202 | Index : H- 4 | PaL481115
Document title : TECHNICAL FILE - High cohesivity gel pre-filled breast implants

» Reproductive effects : (see [45])
A reproductive toxicity test was performed after implanting the elastomer in subcutaneous in female rats.
After gestation, the foetus study didn’t show any teratogenic effects.

2.3.9 = Visual Iecaiion sysiem : absence of 'texturingielements for Aevmmetrical and Reconstruction
profiles: '

'The absence of tekture is obtained by applying a teflon little strip (40 mm X 2 mm) prior to the texture phase.

This strip, non adhering is then removed leaving a smooth trace having the features of the smooth envelope,
as described in section 2.3.1. : :

The Teflon technical specifications are described in the form [167].

2.4 - ADDITIVES :

These are the solvents, the cleaning products or any other additives used in-process. An analysis (see
section 3.4.6) allows for verifying they are no longer present in the finished product or the content is lower
than the allowable limit of leachable substances in the human body established in the scope of the ISO/DIS
10993-17.2 (1999) Standard : Biological evaluation of medical devices — Part 17 : Methods for establiishing
allowable limits of leachable substances using the health-related risk evaluation.

2.4.1 - Xylene :

- Xylene is the dispersion agent of medical grade silicones supplied by Nusil company : the
MEDG6 6400 used to manufacture the envelope, closure and fi nlshlng paiches and the MED
6640 used as very first gluing layer.

- . Some xylene.bought by P.LP. can also be added to adjust viscosity at the time of the
dipping and texture phases. This product specifications are defined in the form [176].

" 2.4.2 - Heptane :

Heptane is used to adjust viscosity when' manufactunng closure and finishing patches and to dlssolve the

" glue. This product technical specifications are defined in the form [168].

2.4.3 - Ethanol :

Ethanol is used to clean the smooth envelopes after the mold removal This product technical specn‘" ications
are defined inthe form[1 71]
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2.4.4 - léopropyiic alcohol :

Isopropylic alcohol is used to clean the stamped finishing patches. This product technical specifications are
defined In the form [173] S '

2.4.5 — Texturing agent :

The texturing agent is the calibrated saccharine used during the envelope texturing phase. This product
technical specifications are defined in the form [177]

2.4.6 — Hydrogen peroxyde 10 volumes:

The hydrogen peroxyde 10 volumes (aqueous solution at 3% hydrogen peroxyde) is used at the finished

* product washing step prior to the final sterilization. This product technical specifications are defined in the

form [182] -

2.4.7 — Cyclohexane :

- Cyclohexane is used after the gel reticulation to clean the patch. This product technical épeciﬁcaﬁons are

defined in the form [166].
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3. - FINISHED PRODUCT CHARACTERISTICS

3.1- PLANS

" Type of product

Product drawing

Nomenclatiire

Corréspondeénce table

IMGHC-LS-S

~P10IMO01S030100

N10iMO0O1S030100

T10iM0O1S030100

- IMGHC-LS-H

P101M01HO030100

N10IM 01 H 030100

T10(MO1HO030100

IMGHC-LS-EH

" P101M 01 EH 03 0100

N10IMO1 EH 030100

T10IMO1 EH 030100

IMGHC-TX-S -

P10IM 02 S 030100

"N10IM02S 03 0100

T101M028 030100

IMGHC-TX-H

P101M 02 H Q3 01 00

N10IMO2H 030100

T10IM02H 030100

IMGHC-TX-R

P10IM02R 030100

N10IMO2 R 03 0100

T10IM02R 030100

IMGHC-TX-AR

P101M 02 A 03 01 00

N101IM02 A 030100

T10IMO2A 030100

IMGHC-TX-AL

P10IM02 A030100

N10IMO2A 030100

T10IM0O2A 030100 -

* IMGHC-TX-EH

P10OIMO2EHO030100

N10IM02 EH 03 01 00

T10IM02EH 03 0100

3.2 — BIOCOMPATIBILITY

The following tests were performed on the sterile finished product by the laboratories :

BIOMATECH

Or

_ LEMI
Technopdle Montesquieu — 33850 MARTILLAC - France

TEA

P.L.P - Tous droits réservés - All rights reserved
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3.3.2—-Fatigue testing : ( see /310])

The fatigue testing is a vertrcal and repetitive deformation test performed on an rmplant put between two
plates which compress it in a cyclical way. -

: European Model - S 94-350 Standard (1994) :

- Productron of alternated deformations of the implant according to a work surface parallel to the
surface rest of the implant.

These distortions are elicited by a moving surface.

- The moving plate is put on the implant and adjusted thanks to an adjusting screw until reachlng a
final herght of the implant equal to 80% of its initial projection.

- Thearm's run in its alternative movement is 40mm

- The testing time is 2 000 000 cyles at a frequency of 200 cycles per minute

- After the test described above, the envelope should not show tear or cracks or cut when observing
it at a magnification 10.

In 1996, a standardized test was performed by the National Testing Laboratory LNE [310] in compliance with
the S 94-350 (1994) experimental Standard : 3 implants of 210 cc (high profile) and 3 implants 205 cc (low
profile) were submitted to the compression test (20% of the.nominal height) at a 3.3 Hz frequency for 2
mrllron cycles. The 6 implants tested didn't suffered ‘any deterioration.

'3.3.3 - Static impact resistance : (see [310])

Europe'an model -S 94-350 (1994) Standard :

The test of static impact resistance of a breast implant relies on-the folowing rule :

- Vertical fall of a mass M on an implant;

- The prosthesrs acceptance will be admitted in the basis of an energy at the impact time called "energy
threshold" - . :

- The implant should not break after the fall of the mass with a height corresponding to this energy

threshold.

In 1995, a standardized iest was performed by the National Testing Laboratory (LNE) [310] in accordance
with the experimental standard S 94-350 (1994) on 6 implants of small volume (3 high profiles (90 cc) and 3
low profiles (85 ¢c) and 6 implants of medium volume (3 high profiles (210cc).and 3 low profiles (205¢¢)). A
4.4 kg mass was dropped from a falling height deﬂned by the Standard accordrng to the lmplant weight.
None of the 12 implants broke. _

3.3.4.- Gas permeability measurement: ( see [320] )

A permeabrlrty test with a constant volume was performed on a smooth envelope and on a textured envelope

" . of breast implants according to the technical Stantdard NF T 46-037 (1979).

The lack of uniformity of the specimen thickness lead to an incertitude over the accuracy of the permeabrllty
coefficient of the tested elastomer. However, this rate is estimated at 107° m? Pa’'s

The smooth implant membranes are more waterproof than the textured ones.

P.L.P - Tous droits réservés - All rights reserved
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3.6 — IDENTIFICATION :

. 3.6.1— Product identiﬁcation :

The ldentlflcatlon mark makes. the product management dunng the packaging, storage and eXIt from the
warehouse operatlons easier

The product is directly |dentn‘xed on the closure patch thanks to the followmg information :
- Company's name : PiP,
- Lotn®,
- Serial n°,
- Volume.

The mark and its positibn on the closure patch are defined in the definition drawing : P’IOKMOOZOOH 10.

a) Lot n° compasition

Chronological n° Last two dlgité of the current year

123 ‘ 00

This example {Lot n°® : 12300) represents the 123" lot of year 2000.

b) Serial number composition

All the items in the same. lot have to be éeparately identifiable. During the manufacture, the implants are
given a three digit sequential serial n°, allowing to dlstmguxsh each item.
The serial n° 001 represents the 1% |ot item.

3.6.2 — Referencing and codification :

The referencing and artlcle-codlflcatlon system for PIP products helps assuring the coherence and
homogeneity of these product designation. :

The referencing system eases a- simple and mnemonic identification of PIP products for PIP personnel,
commercial attachés and customers.

The product reference should bear :

- An evocation of the product specific designation:
- A qualification of the surface state (optional and that can be replaced by any mformatlon almed at

specifying the product nature)
- The profile nature (optional and that can be replaced by any information axmed at specn‘ymg the

product nature)
- An indication on the product dimensions.

[Application date : 02 Jan 2003 .
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Validation

Operational qualification

Physical” Micrabiclogical
qualification qualification

Reception

+ Reception -

The reception, which consists in showing that the equipment conforms to its specifications is

performed when the cell is empty.
_ The following elements are determined :
« The physical operational factors of the sterilization process

» The air circulation profile in the cell

» The correct profile of the empty zone :
- temperature profile of the internal surfaces and of the empty cell space (35

sensors)
- relative humidity profile (12 sensors).
The number of sensors is used depending on the sterilization chamber volume in compliance with
the NF EN 550 (1994) Standard. ' ’
These sensors are located where they can represent the maximum differences of relative humidity
and temperature so as to identify the hot and cold points. '
All the equipment used during the validation as well as the instruments for recording the parameters

were previously calibrated,
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+ Operational gualification

The microbiological operational qua(iﬁcatioh,is performed thanks to the half-cycle method which

helps determine the exposure' time to Ethylene Oxide so that there is no survivor, the other -

parameters of the process remain constant, except the gas contact time.
Two additional experiments will be performed so as to confirm that the minimum time is adequate.

Considering a routine sterilization cycle in which a gas contact is 18 hours, the half cycle will have
allowed to define a value of © hours as gas contact time, which is enough to find no survivor.

A short time cycle allowing to retneve survivors will be performed so as to show that the retrieval
technique is adequate. The gas contact time for the latter will be 10 mmutes

The contaminated products are spread out homogeneously in the sterilization load iéking into
account the points in which the sterilization conditions are harder to perform. ' ’
A buffer load is used for each cycle, so as to get a correctly. loaded packaging zone.

Thiﬁy ﬁvg_ temperature sensors and twelve relative humidity sensors are used so as to obtain a
whole profile of the sterilization load. The sensors are spread out homogeneously on the load.

The operational qualification oq'curred_ in.two steps :

Microbiological part : The contaminated products were homogeneously spread out within the MXM
buffer load, representatlve of the most loaded cycles; then sample analySls '

Physical part : Determination of the load whole profile by an homogeneous spread out of the captors
within the MXM buffer load, representative of the most loaded cycles. ' .

= HALF-CYLES
Three half-cycles are performed under the following progress conditions :

Pre-packaging ;: One hour of heating with mixed ventilation to reach 45 °C -1°C +2°C
(adjustment temperature) at the end of the pre-packaging operation. Humidification during

the same period to reach a value of >40% at the end of the pre-packaging cperation. This .

step is performed under atmospheric pressure.

Injection preparatory phase : Two vacuums at -450mbar +/- 50mbar with 5 security steps to
avoid the packaging breakmg out, followed for each one by an injection of azote until the

atmospherlc pressure.

Put under vacuum ; Vacuum at -450mbar -/+ 50mbar with 5 security steps.

.Appllcatlon date: 02 Jan 2003'
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[825]

SQ1/02 SYN 105 : Flow chart of subprocess “Controlling the quality of water”

[826] SQ1/02 SYN 104 : Flow chart of subprocess “Controlling the quality of air”

[827]

SQ1/02 SYN 103 :

substances”

[840]
[360]
[861]
[879]
[880]
[881]
| [882]
[883]
1884)

[960]

Flow chart of subprocess "Control!ing, contar_nination linked to noxious

SQ1/13 PCD 001: Procedure for treating non-conformities

SQ1/14 PCD 002 :
SQ1/14 PCD 004 :
SQ1/15 FOR 607 :
sQuoz SYN 106 :
SQ1/15 FOR 608 :
sQ1/15 I;'OR 704 :

' SQ1/15 FOR 700 :
SQ1/15 FOR 705 :

$Q1/19 PCD 001 :

Procedure for managing complaints

Procedure for the recall of cofnmercialized materials

EEC Product information for the attention of surgeons - IMGHC
Filow chart of the subprocess “Dispatch”

CEE - Product information for the attention of patients - IMGHC
CEE - Implantation slip / Operation slip

CEé - Foliow-up slip

CEE - Implant bearer's identity card

Procedure related to the receipt, storage and delivery by distributors and agents

of products manufactured by P.1.P.

Appllcatlon date

P.L.P - Tous drmts réservés - All rights reserved

02 Jan 2003

k5

)
‘

L



