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RECOMMENDATION 

\ 

Qualification tests performed by Poly Implants Prostheses for the IMGHC-LS and 
IMGH� TX breast implants not only comply with all reqUirements of the EN 12180 
standard but also cover additional aspects ofthe polymers safety (X-Ray analysis, " 
Thermal analysis, NMR, Gel permeation chromatography,Platinum assay, In process 
residues). " "" 

" 

Accepted specifications formecha.nical properties exceed limits established in the EN 
12180 standard (see Table 1). 

Quality co ntrol procedures for the incoming row materials and in-process quaJity 
testing are eStablished and documented. 

Provi�ed on TqA request justification for Statl� Impact and Fatigue Testing performed 
only for the textured implants should be included in Design Dossier 



1. Introdllction 

EVALUATION 

Both tyPes of the PIP breast-implants smooth (IMGHC-LS) and textured (IMGHC-TX) are 
made of the following silicone polYmers: 

. 

NuSillvIED6 6400 (polydimethyldiphenylsiloxane) is used for all layers of envelopes (both 
. smooth & textured) and 'closure/finishing patches. NuSil MED 6640 is the very first glue 

layer inside the envelope, NuSil MED 2245 is used as a"specific glue for the closure patch. 
NuSil Iv.1ED3 6300 is the highly cohesiv6 gel/filling polymer and the Applied Silicone PN 
40076 elastomer is'usedto close filling holes before the final; gel cUring step� 

. " " 
Cwrently available international standards (EN ISO 14630 Non-active surgical implants-
General requirements and EN 12180 Non-active surgical implants -Body contouring 
implants- Specific requir�ments for mammary i1'l1plcmts) provide' industry with general 
requirements and set of specific tests. Although these standards are not compulsory, the 
established tests and specifications are considered as basic requirements to confum achieved 
level of the p:roductsafety. 

Poly Implants Prostheses conducted testing of the IMGHC-LS and IMGHC-TX breast 
implants 'according to the following standm:ds: the -EN 12180 (2000). ASTM F 703 (l996} 
Standard specifications for implantable br�ast implants and ISO 10993 - 17(1999) 
Establishment of allowable limits for leachable substances. 

2. Performed Qualification Testing 

2.1 T�sts on the shell 

Dimensions 
The Iilost important dimensional requirements relate to shells' thickness. 
The following are the established specifications:" 

Minimum. thickness 
Maximum thiC?kness 
Maximum authorised 
difference on thickness' 

Surface properties . 

Smooth surface 
� 0.40 rrnn" 
:-::; 0.63 mm 

:-::; 0.13 mm 

Textured surface 
. �0.57"mm 

�0.95mln 

�0.22mm 

The smooth and textured sUrfaces had been analysed by optical microsoopy. 
Rugosity was measured on finish� products" with both s�ooth and textured Surfaces. The 
measurements�perfonned by Institute of Science (Toulon, .. Prance) �t 1999. were in 

. compliance with the EN 12180 standard requirements. The detennined average Rt (distance 
. .  Qetween the peaks line a,nd the hollows Hne) for smooth envelope was 0.9 J.tIil, for the 

textured ones 198 Ilm and 176 Jim (new texture). 
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. Mechanical testing 
Poly Implants Prostheses (PIP) uses EN 12180 standard and USAlFDA 
standards/recommendations (ASTM F 703). These documents have different specifications in 
-regard to the tested samples'dimensions and established specifiCations. 
To overcome the differences a coinparativestl.1dy was conducted to determine correlation 
between these two systems in r�gard to. mechanical tests performed for the shells (Annex Dl 
- Comparison of the Results Achieved in Traction Tests between H1Type Specimens and Ii2 
Type Specimens (O�Enyelope an� Gluing Joint ofIM». . . . 

. 

Obtained result confirmed theoreticai calculation th�tthe br�aking stren� of a HI type 
specimen (USAlFDA) for a similar thickness is 1.5 times gr�ater than �e breaking strength 
of a H2 (EN i2180) specnnen type. The tests were c�nducted for the mat�rial of envelope as 
·well as for the gluing joint after exPosure to 300% elongation for 10 seconds. _. 

Material elasticity, Material memory, . Strength of a non-Critical & Critical/glued joints were 
.. tested as a part of the above:.mentioned comparison. Having all the data available PIP 

developed own spc;lcificatiolls, which not only comply but also in some points exceed the . 
. more demanding criteria orthe two relevant sta.nc.ards - see Table 1. 

. 

· Table 1. 
... According to: 

. . 

Test type 
Material Ultiniate Elongation 
Elasticity .. Breaking Strength 
Material Tensile· Set 

. . 

Memory Ultimate Elongation 
Breaking Strength 

Non critical joint 
(seams, seals; surface attachments) 

.. 
Critical Elongation for time 

· (glued) Ultimate elongation 
joint·. Bre�g strength 

I EN 12180 
I. 
1(2000) 
I Specimen H2 

2450 % 
·N/A -
·s 10% 
NIA- . 

! N/A 
I Kept at 100% 

elongation for 
to seconds 

: 100%for108 
I'w A . .':'Ii, . . 

IN/A · . 

ASTMF703 PIP Criteria 
(1996) . smooth 
SpecimenH1 & textured· 

sUrfaces 
�350% �450% 
�llJ2N �8N 
�10% �10% . 
N/A �400% . 
N/A �7.5N 
KePt at 100% Kept at 300%. 
elongation for elongation for .. 
10 seConds 10 seconqs 
100 % for 10 s 300. % for 10 s 
N/A ;;::400% 
N/A ;;::7.5N 

As a part ofprodrtction validation for s.a.1ine,hydroge1, and siIicone gel filled breast implants . 
the following tests have been performed: . . . 

Table 2 
Test Results we . Smooth surface -
Ultimate elongation (%) : Average & vru1atlon 648±66 

Median 635·. 
· Breaking strength (N) . Average & vatiation . 12:8 ± 1.3 

. . Median 12.5 
Tensile set (%) A verage � variation 5.6 ±O.7 

Textured surface 
554±29 

555 
13.2± 1.6 
12.6 
7.1 ± 1.2 
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Median 5.6 6.7 
Ultimate elongation after AVerage & vatiation 641±56 543 ±36 
Tensile set (%) Median 634 541 
Breaking strength after Average & variation . 12.5± 1.3 13.1 ± 1.S 
Tensile set (N) Median 12.3 . 12.8 

Tear resistance 
This tests were performed according to requirements specified in the EN 12180 Annex B and 
in compliance with the supplier (NuSil) methodology for the row polymer NuSiI Med 6400 .. 
Samples were prepared from smooth and textured envelopes of gamma sterilised hydrogel 
pre-filled breast implants. . .

.
. 

Although thickness ot"thedie fr()m shells (about 0.5 mm) is lower than the standard's 
recommendation (2 �), and the surface is not smooth in the case of textured implants, the 
tear. results 'achieved (36.8 KN/m"": smooth and 22.9KN/m -"- textured) conform to the supplier 
specification (> 22. 75 KN/m)� 

Permeability to gas - for both types of surface (smooth and textured) two gases had been 
tested; air and nitrogen. For both gases and both types of surface permeability coefficient 
remain quite similar around lxl0 -15 m2 Pit·j s-!. . ' 

. 

Shell extractable compounds - The presented study relates to shells from saline filled 
implants but as the shells for the gel filled ones are manufacrured in an identical way the. 
results are equally relevant. The smooth a..'1d textured shells' as well as smooth and textured 
patches were extracted with water, ethanol, hexane and dichloromethane. The extracts were 

. analysed for: . 
- Quantity - amount of extracted compOlG'lds vru.ied from 2 % (w/w) to 6 % (w/w) regardless 
of the extracted samples or extracting solvant. . 
- Composition of the extracted component3 -- plydimethylsiloxanes were identified as the 
main (above 90 %) composition of the extracted substan�s. .' 
- Molecular weight distribution of the extracted polymers- the used gel permeability 
chromatography showed similar profil� for various extracts with .three peaks. The first peak. 
Mw � 20 000 daltons, the. second Mw � 4 000 daltons, thethlrd Mw ,..., 670 daltons. . 
- Quantity of extracted silica -;- water extraction gave the highest results, from 34 to 166 mg of 
silica per kg of the extracted, polymer. 

X-Ray analysis- this type of analysis ,va.s performed to determine structure of the shell's 
material. Obtained results confinned that the sllicQne polymer iD. both types of surface 
fuiishing is, as it should be, fully amorphous . 

. Thermal analysis - the shells material was analysed to determme the polymer properties 
changes according to temperature, the 'vitreous transition terriperature was estimated close to 
-110 QC. 

NMR - the nuclear magnetic resonance confimled chemical structure of the polymer. 
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Gel permeation chromatography - this technique was used to determine molecular weight 
and molecular weight d�stribution in the shell TOW materials. Obtained results confirmed the 
expected compositions. 

. 

Platinum Assay - This test was performed for the bi-east silicOn� envelope to confirm total 
content of platinum that theoretically couid leak from the implant. The sample was . 
mineralised and analySed by ICPIMS (Inductively Coupled Plasma - Mass Spectroscopy) . . The determined platinwn concentration was lower than 283 ppb. 
The manufacturer states that the 283 ppb level of platinum concentration is bellow the 
allowable limits ofleachable substances calculated according to the ISO 10993 - 17 (2000) 
standard (the calculation js presented in Almex 19 . 

. 2.2 Tests on the iilling material (silicDne gel MED 6300) 

Cohcsivity test . 
The Cohesivity tests had beeri performed a.ccording to the .French exp.erimental standard S 
94-350(1994). the testing methoil is contpatible with requirements for this test specified ID 
the EN 12180 with one exception. The EN 12180 require specific roughness of the container 
conical surface, the method used is not ·coml1da.ng this aspect. 
Obtained resultS (projecting length 0 mm in all 5 samples) comply with the EN 12180 

. specificati9n. 
. 

Platinum Content . 
. . . 

This test was performed for the breast silicone gel to confirm. total content of platinum that 
theoretically coul<lleak. from the :imp�an1.. The ge; sample was mineralised and analysed by 
ICPIMS (Inductively Coupled Plasma - Mass Spectroscopy). 'The determined platinum 
concentration was lower than 200 ppb. 
The manufacturer states that the 200 ppb level of platinum concentration is bellow the· 
allowable limits ofleachable substances calculated a.ccording to the ISO 10993 - 17 (2000) 
standard (the calculation is presented in .Almex 19. 

2.3 Tests on the whole implant· 

Mechanical testing 
The Fatigue Test and hnpa�t Resistance Test are specified by Atm.ex E of the EN 12180:2000 
Stalldard as the mechanical tests on the I!1bli1...'llruy implants in their final state. 

Poly Implants Prostheses performed these tests only for the textured implants, and justified 
this decision as follows: 

. 

According to mechmiical tests performed for the envelope material (results pres�ntedabove 
in Table· 2) there is no significant difterence in breaking strength between the smooth and 
textured surfaces. For smooth surfaces the Ultimate elongation (material elasticity) is higher 
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r· .... . _ . .  

. .  than that obtained for the textured, also the Ter:.�ile set (material memory) results for smooth 
surface are much better than for the textured. · As the results confurn that in regard to the 
Fatigue Test and Impact Resistance Test the textured surface is· the worse case, therefore, the 

. results obtained for implants with textured surface are relevaiit to both types of the brea�t .. 
implants. 

. 

. 
. 

Twelve samples w�e t�ted for ·the Impact Resistance (two sizes of a bigh profile and two . 

sizes of a standard profile), in all cases the sampl�s withstand the impact without rupture. 
Six samples were tested for the Fatigue (three sat"tlples of the high profile and three samples 
of the standard profile); rio deterioration vms observed in any of the tested samples. 

. 

Transudation study (diffusion test)· . 
The EN 12180 Standard requires this study but does not specify .lllethodology or results. 

polY.Impl;:m.ts Prostheses Company perform.ed comparative study using two types of smooth 
. surface implants. The first type of silicone gel};,c-filled breast implants had the envelope 

made of so-called classical sili�ne elastomer �olydimethylmethylvinylsiloxane), the second 
one's erivelopes:were made of pplydimethyldiphenylvinylsiloxane, which is the polymer used 
in-implants under evaluation. Twelve samples (six of every kind) were exposed to 
temperature.of 150°C for 46 days: Amounts ofrlIe transuded gel were <;letermined 

. gravimetrically and further analysed to confirm their chemical constitution. 
. . " . . . . 

. The ·''bleed'' rates achieved for both types of eilve·lopes wer.e quite high (probably due to th� 
applied temperature) but similar In pattern. The evaluated breast implants envetopes were 

.. about 40 %·more effectiveiri the "bleed" reduction as compared. to the classical ones. 
The exudates chemlcal �nstitutions were sunHar in lower (up to 5 ·aton;ls of silicone) .

. 

molecular. weight oligom� (linear arJ.d circular alike); for oligomers with high.er molecular 
weight the Pl"p· envelopes were less penl1eable. 

. 

. . 
Presented results confinned the polydini.cthylGij;kaenylvinylsiloxane suitability as the· 
envelope material. . . 

ETOresiduals . 
In the provided Annex 16 "PJJ> specifications -- Etnylene oxide sterilisation of elastomer 
andlor silicone gel ba.sedimpl�ts" the residuai contents of the ethylene oxide is specified as 
sO.5 ppin. . . .. Included in point 3.4 of the Techirical File information states that the steriliser (MXM) 

.cond.ucts the testing in accordance witlt E'Jropean. Phannacopoela (MXM procedure -
CPCPG). .

. 
The European Phannacopoeia requirements are adGpted by the British Pharmacopoeia 
(Appendix VIII M) and are analogical. to that specified in the ISO 10993"-7; therefore, the 

.. applied method is acceptable. 

In-process residues . 

ManufactUrerperfonned studies to assess Ievei of residual in pro�ess impurities (solvents, 

texturing and washing agents). 

·1 

6 



Heptanand Xylen (used in the polymers dispersj,ons) wf?re determined in envelopes, patches 
and gel; in all cases concentration ofbot11 solvents bellow' Ippm. 12.8 ppm and'S939 ppm of 
Xylene and Heptalle'resp"ectivelywas calculated �y the manufacturer as their acceptable level 
in breast implants. " 

"
" " " " 

Saccharose (used as texturing agent) was detemuned by X ray diffraction. The analysis did 
not reveal traces of saccharose in the textured envelopes but there is no information about the 
test's limit of detection." " " 

" Hydrogen peroxide (used as a washing 8gent)was determined by visual spectroscopy for " 

salIne filled breast implants as they were considered as the worst case scenario. Concentration 
of 5 ppm of the hYQrogen peroxide was detennined in the saline solutions and in extracts 
fi'C)m" ei1Velopes. Determfued quantity 1.� smal1e1" ::lan the calculated (by manufacturer) 
allowable concentration. " " " " " 

3. Quality Control Testing 

3�1" Sampling Procedure (Annex D3) 

PIP presented their sampling plan in regard to the Inanufacturing steps, quantity of 
tested -sample in relation to batch size Uu-cl �-:"l.:;thodology of sample preparation. 

" 

Relevant standard� (listed on page 5/47) have been used in the developed 
methodologies. :""" " " " 

The EN 12180 (2000) requirements "in regi.'.rd to samples' preparation for mechanical 
testing are fulfilled with one exception. PIP sample for seams/seals testing differs 
slightly frOIn the recommendation. The junction itselfis not within the reference 
portion of the sample; but the required "adjacent to the bonded area" is, therefore, the 
obtained results are acceptable; 

" " 

" 3.2 Row materials control 

PIP listed 27 Quality Control Forms for the incOlTiing roW materials. 

33 In-process controls 

Test for the reception of row materiils- :'ll1Sil M"ED6 6400 (Annex F3) 
The received batch of row MED6 6400 i�:; polymerised at the same conditions as in 

" production and "samwes are t�ted for mechanical properties. These tests are perfonned 
to establish precise :parameter� of the pre-polymers mixture."" " 

" " 
" , 

Filling gei penetrability test 
"

" " " , " Penetrability teSt is perrormed as a routir�{.; cou.tIOl test for �very batch of the filling gel. 
The prepared mixtUre is polymerised in the same conditions as in implant and the 
sampl� penetrability i$ measured. " " " 

Mechanical prcipeities " " " Tt'1e following steps of the manu:;:actm-ing 2l"ocess "are routinely tested for the prod\lct 
mechanical properties � dipping,silkoDe plates manufactUring, patch gluing and �e 
finished sterile product. " . " 
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4. . Additional information 

Requested on 18103/2004 
1. In the provided Annex D.lS results frOIn Static Impact and Fatigue Testing for the 

implants are provided but only for imp:�al1ts with. textured envelopes. The smooth 
shoilld also be tested. 

. . 

2. Both tests liste4 there were cond12cte.d acco:cding to "experimental Standard NF S94-
350", no information/details haw this st::mdard is related to the EN 12180. - . ' . 

Manufacturer'S responSe 
1. Performed mechanical tests (Ultimate elongation and Breaking strength before and 

after Tensile set) for envelopes of smooth and textured implants confirmed that the 
textured envelopes represent a· worse case scenario concerning the silicone gel pre­
filled breast implants. Therefore the Static Impact and Fatigue Testing have only been 
realised for the textured implants. 

. 

This justification is acCeptable. 
2. Manufacturer confinned that the experu:"lt:D.tal Standard NF S94-350published in 

1994 and the replacing EN 121 gO both huye the.same protocol in regard to Static 
Impact and F!!-tigue Testing. 

S. Justification for therecommendatio.lli. 

All tests required by the EN 12180 (j'ion-active surgical implants - Body contouring 
fmplants-Specific requiremenisfor mammaty implants) standard have been pert'onned. 
Additionally the shell material and the gel have i:>een tested for the polyniers suitability and 
purity (X-Ray analysis, Thermal analysis, ·NMR, Gel permeatimi chromatography, Platinum 
assay, In process residues). 

. .  

The possible in-process contamihations. have heen tested, the dctennined level of 
contamination assessed for toxicity and found acceptable. .. 

Accepted specific-9.tions for mechanical properties exceed limits established in the EN 12180 
standard .. . 

Quality control procedures for the incomil1j5 row materials and m-process quality testing are 
established and documented. 

The following, observed iriaceuracies: .
. L Specimens prepared for mechani�tl tests of criJical joints slightly differ from 

requirements of the EN 12180 (2000) starldard; 
. 

2. Ethylene oxide residue determination was performed by the steriliser (MXM) in 
acc.ordanee with European Phannacopoei,;;. (lvIXJ\.l procedure - CPCPG); 

3. Poly Implants Prostheses performed Fatigue Test and Impact Resistance Test only for 
the textured implants; 

. 

4. In Annexes D 11 &, p,the tested Pl'o.<\uct is specified as MED2 6 6400. 
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c· 
Were justified as follows: . . . 

1. The EN 12180 relevant requirement that "The area of the Shell adjacent to the bonded 
area" is exposed to el ongation is fulfilled, therefore, obtained results are acceptable. 

2. European PharmacOpoeia requireme�'lts BYe adopted by the British Pharmacopoeia 
(Appendix VIII M) and are ana1og�c;11 to that specifiediu the ISO 10993-7; therefore, 
the applied method is acceptable. 

. . 

3. Mechanical tests (Ultimate elongation and Breaking strength before and after Tensile 
. set) for envelopes of smooth andt�x1ured itnplantsconfinned that the textured 

envelopes represent a worse case scenario, concenringthe silicone gel pre-fiIIed breast 
implants. 

4. According to 'the evaluation coordinator it is a typing mistake. 

In all cases the providedjustifica'tion
' is aec.eptable. 

Prepared hy; 

Medical Device.s Assessment Section 
20 July 2004 
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