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1.0 TITLE 

SURFACE PARTICLE ANALYSXS OF GEEFILLIW 
IMPLANT , 

2.0 ABSTRACT 

Particles on the surface of Mentor Gel-Filled Mammary ljnphmts were analyzed to 
determine if free silica were present and to make a qualitative statement about the 
effectiveness of partkulate romoval,by PA washing. Optical microscopy and 
smface washing were performed ,by McCrotie Associates, kc. Test +ievices were 
smooth gel-filled 100 cc devices that represented sterilized, packaged finished 
product manufactured in Texas. 

Gel mammary implants manuf~tured by Mentor Corporation are made largely 
from raw material fkom =, The implant is a flexible polysilox&ne shell that 
contains gel filler. Amorphoti fumed silica is formulated.into the &p. molding 
dispersion that comprises the device shell assembly. The dip mold@ dispersion is 
formdated at the vendor- not at Mentor Texas OperatidnsI Device 
manufacturing entails shdi dispersion dip molding and cure, shell oure, and shell 
assembly. The shell assembly is filled with gel fokmlation and cured. The Mentor 
manufacturing rooms are environmentally controlled to tknction asclass iUOO0 
clean rooms. 

conducted its surface particle analysis-in a certified 
class 100 clean rooni to avoid the possibility of external particulate~contamination. 
Class 100 specifies less than 100 particles that are OS microns or kger, per cubic 
foot of atmosphere. Both a water wash an isopropyl alcohol @PA) wash study 
were conducted. For each study duplicate devices were tested along with and a 
control sample that was intentionally dusted with silica provided by the raw 
material vendor, L-Each device surface was microscopicaj;ly examined for 
loose particulate before and after washing. The washing procedure was not 
intended to duplicate a manufacturing process nor was it intended to accomplish 
the complete removal of surface particles. 

The surface area, utilized for the particle counting and measurement encompassed 
a circular area of approximately 1.3 sq in on the center of the anterior portion of 
each device. After the initial surface examination individual devices were briefly 
immersed (-30 s) in IPA or filteredwater with gentle stirring. The individual 
respective solvent washes were filtered and the particles on the filter (22 mm 
diameter, 0.2 pm) were examined and counted. The washed devices were re- 
examined microscopically for particulate in the same area. Particle type, size and 
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number were reported as appropriate for the surface and filter analysis by 
microscopy. 

Fibers and particles were observed on ail the devices. None of the devices were 
observed to have the translucent particles chqWeristic of silica agkegates. After 
the washing process* all the device surfaces exhibited:reduced numbers of 
particles and fibers. 

Device surfaces that were intentionally dustedwith silica were used’ to 
demonstrate that silica aggregates could be observed by micrc~opy- on the device 
stiwe and on the filter. It was further demonstrated %hat both the water and the 
IPA washing procedure were effective in complete rernovai of silica. a 
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26 May 2004 

Catherine Puckett, Ph.D. 
Mentor Corporation 
201 Mentor Drive 
Santa Barbara, CA 931 l? 

Subject: 
Re: 

nalysis of lq@ant Dwi 
Pg&ject MA41350 

Dear Dr. Puckett: 

This report summarizes our analysis of the above referenced project. The 
samples were received on 23 April 2094 and the anatysls was p rmed under 
the authorization of your purchase order number 62287. Prel~~~~a~ results were 
sent to you electronically by e-mail on 19 May 2004. 

Introduction 

The samples were three (3) gel-fitted mammary implant devices from lot number 
270022. Serial numbers (SN} for the three devices were: aamplo i, TX1798736; 
sample 2, TX1 798740; and sample 3, TX1 798745. Full device descriptions and 
traceability information are provided in Appendix 1 of this report, which cantains a 
copy of your protocol MO43, and Appendix B - Table 1. The samples ware to be 
examined using an optical microscope for the presence of surfaqe .pWtIculate 
following the procedure given in Protocol M043. The testing was being 
performed to determine if particles resembling aggregates of fumed silica were 
present on the samples, and could the fumed silica, if present, be distinguished 
from other particle types. 

Samptes 1 and 2 were duplicate samples for examination as received and after 
washing with water. The wash water was to be.filtered and the fitter membranes 
containing collected particles were b be examined. 

Sample 3 was designed to be a positive control sample. This s pie was to be 
initially examined as received, salted with particles from a bottle of amorphous, 
fumed silica, which you provided with the samples, water washed and then re- 
examined along with a fitter membrane prepared from the wash water. 

AN work performed on the samples was accomplished in our Class 100 clean- 
room facility. Representative photomicrographs were to be acqqired of the 
particles observed on the samples H50. pm in size from each phase of the testing 
along with photomicrographs of the amorphous fumed sika that you provided. 
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lnitiaf Examination of the Sam&s As Received 

The samples were removed from the shipping containers and examined using a 
stereomicroscope at magnifications up to 90X using oblique fjg~ti~? When 
placed on the microscope stage with the top sids tip (curved ring 
surrounding the information embossed on the ,back side was The ring 
measured 3.3 cm in diameter and provided a known surface a a known 
size for the analysis. The area within the ring equaled approximately one-eighth 
of the top surface. The sampies were noted at this phase,of th 
having a slightly tacky’surface. 

Particles present within the scanning area on the three, (3) devices were 
described as colorless, irregular particles, and coioriess fibers that resembled 
celiulosic fibers (paper or cotton), There were 
resembled aggregates of the fumed silica. A s 
on each of the three (3) sampies is contained in. 

. graphs acquired during the scanning are presented in Figu 
and 11. 

Preoaration of Samole 3, Positive Control 

Following the initial examination, the device identified ss sam 3 was lightly 
salted with amorphous fumedsilica from the sample bottle th 
dry #I2 watercolor paint brush was dipped into the bottle .and ligh 
the top surface of sample 3 producjng numerous sma# particle 
Representative images of the silica aggregates are presen 
and 14. Additional images of finely divided aggregates d!s 
oil are presented in Figures 21 through 26. 

Preparation and Analvsis of Washed Sam&+s 

Prior to washing each sample, an internal procedure blank was prepared to verify 
the cleanliness of the partide-free water, the filtration system +d the glassware 
to be used. An examination of the three (3) procedure blank fi&er membranes 
showed that no particles were being introduced by the water or the equipment. 

Each implant device was placed in a beaker and immersed with -260 mL of 
particle-free water for 30 seconds while stirring with a glass ro 
selected over sonication so that the sMica aggregates added to, sample 3 would 
not disassociate forming microscopic particulat& A surfactant yeas not added to 
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the water for the same reason. The method used was not a~tjcip~~ad to remove 
all particles from the devices due to the tackiness of the device surfaces. 

The three (3) devices were removed from the beakers and placed Jn their original 
containers with the top side’up and allowed to air dry before r~-ax~rn~n~ng. The 
same top surface area& initiaky scanned was re-analyzed. .Overatl, 
samples appeared to contain fewer particles. The -paMtiles observed within the 
known surface area were ,consistent with the initial partkle types (CobrSess fibers 
and particles) at a similar or slightly lower frequency. There were no particles 
observed during this examination of the samples that resembfad s&a 
aggregates. A summary of the particles observed is contained in Tab!@ I. 
Optical photomicrographs acquired from the samples are presented in -Figures 3, 
7,15 and 16. 

Preparation and Analysis of the filter Membranes 

The wash water from the samples wa.sfiltered ttirough 25 mm diameter, 0.2 pm 
polycarbonate filters. Each beaker was rinsed one time and the rinse solutions 
were filtered through the appropriate membranes. 

The filters from the duplicate samples (samples 1 and 2) contalne 
coloriess particles and fibers similar to the particles previously ob$erved plus a 
few colored fibers. Particles resembling sitica aggregates wore not observed on 
the duplicate samples. 

The filter membrane from the positive control (sample 3) afso contained colored 
and colorless fibers, and two typas of colortess parkicfes. One of tie colorless 
particle types was consistent wHh thecolorless particlea p~vibus~ obsarved. 
The second colorless particle type was slightly translucent w&h m@re of a 
gelatinous appearance. This second type of colorless particle w 
consistent with the amorphous fumed silica that was ~~tentio~a~~y applied to the 
sample following the initial examination. 

The results of the analysis are summarized in Table 1. Optical ph~to~~~og~phs 
acquired from the part/cles observed an the membranes are pre ted in Figures 
4, 8, and 17 through 21. 

Optical photomicrographs of a 1 mm stage micron&or used to ~~~brate the 
microscope ocuiar are presented in Figures 27 through 32. The images of the 

53341 



Catherine Puck&t, Ph.D. 
Page Four 

stage micrometer can be usad to approximate the sizg of parti&+s visible in most 
of the Figure images. 

Summary 

None of the implant devioes were found to contain pdrtide~,that optimally 
resembled silica aggregates, either @ring the initial inspection of the samples as 
received or after washing the sampies in particle-free water. T 
positive control sample (sampte 3) that was dej‘iberately aaited 
fumed silica, photographed and washed. Apparently, for these 
conditions used for the analysis, the washing prowsa removed 
could be recognized as s&a aggregates. 

Likewise, the filter membranes from the wash water used for the ~~~~~~ate 
samples (samples 1 and 2) produced no particles that ~semb~e~ srlrca 
aggregates. The filter membrane from the positiye control samptie (sample 3) 
contained numerous transiucent, colorless particleswIth a ge~~t~~ous 
appearance that were optically consistent with the amorphous futied silica 
aggregates applied to this implant device. 

Your samples are beirqreturned to you with this report. 

Thank you for consulting McCrone Associates. If you have any 
concerning this report, please do not hesitate to caU. 

Sincerely, 

aoseph M. Rebstock 
s Senior Research Scientist 

JMWjc 
Enclosures 
Ret MA4135Q; P.O. 62287 



TABLE I 

Summary of Results 
Implant Devices I, 2 & 3 (Control) 
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* Note: Sample 1 serial # is 7X1798736; Sample 2 serial # is TX1798740. 
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Figure I. Representative stereomidroscope photomicrog~,~h a 
from the top surface of sample 1 as received. QbSique,iiluminaition, 

Magnification =44X. MA41350. 

Figure 2. A second representative stereomicroscope pbotomjc~ogr~~h 
acquired from the top surface of sampk 1 as received. Obl 

illumination. Magnification = 44X. MA41 350. 
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Figure 3. Representative stereomicroscope photornicrograph a?quired 
from the top surface of sample I after washing. Obli&& i~iurnj~a~io~. 

Magnification = 44X. MA41 350. 

Figure 4. A representative stereomicroscope ~hoto~~~r~gr~~h of 
particulate recovered from fitterring the wash water from sa 

Oblique illuminatiin. Magnification = 44X. MA41350. 
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Figure 5. RepresentaWe stereomicroscope photomi~rog~aph 
from the top surface of sample 2 as received. Oblique i~~urnj~ation~ 

Magnification = 22X. MA41 350. 

Figure 6. Representative stereomicroscope ph~tom~crog~ph occurred 
from the top surface of sample 2 as received. Oblique j~~umi~ati~~. 

Magnification = 44X. MA41350, 



Figure 7. Representative stereomicroscope photomicrograph acquired 
from the top surface of sample 2 after washing. Oblique”ilEumination. 

Magnification = 44X. MA41 350. 

Figure 8. A representative ster@omicroscope ~~o~rni~~gr~~h of 
particulate recovered from filtering the wash weter from sa 

Oblique iflumination. Magnification = 44X, MA41 350. 
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Figure 9. Representative stereomicroscope photomicrograph acquked 
from the top surface of sampJe 3 (positive control) as rwN,wd. 

illumination. Magnification 5 44X. MA41350, 

Figure IO. A second representative stereomicroscope 
photomicrograph acquired from ttia top surface of sample 3 (positive 

control) as r&wived. Oblique illumination. Magnif~~tion = 44X. 
MA4’? 350. 
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Figure 1 I. ~Represerttatlve stereomicroscope ph~tom~~r~gr~~h 
acquired from the top surface of sample 3 (positive control) as 

Oblique illumination, Nagnification = 9X MA41356. 

Figure 12. Representative stereomicroscope photom~~rog~~h 
acquired from the top surface of sampie 3 (positive control) aft& adding 
silica particles, Obliqua illumination. Magnification = 27X. it 350. 
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Figure 13. Representative stereomicrosccspl% photomicrog 
acquired from the top surface of sample 3 (positive control) 
silica particles. Oblique illumination. Magnification = 44X. 

Figure 14. Representative stereomicroscope photomicrog~~h 
acquired from the top surface of sample 3 (positiv6 control) atier adding 
silica particles. Oblique ilumination. Magnification = 97X. M~4~3~0. 
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Figure t 5. Representative stereomicroscope photo~~~~g~~ph 
acquired from. the top surface of sample 3 (pos~ive coni!QJ) 
wastling. Oblique illumination. ~agnj~~tion = 27X. ~A41~~~. 

Figure t 6. Representative stereomicroscope ~.~~~u~icr~~~~h 
acquired from the top surface af sample 3 (positive controf~:a~er 
washing. Oblique illumination. tv!aghificatiori = 44X. ~A4~35~. 



Figure 17. A representative stereomicroscope photom~~rogra~h of 
particulate recovered from filtering the wash water from sample 3 

(positive control). Oblique illumination. Magnific#ion = 4 
MA41 350. 

Figure t 8. A representative stereomicroscope phQtomi~rogra~h ‘of 
particulate recovered from fiR&ing the wash water from sarflple 3 

{positive control). Oblique illumination. Magnification = 55X. 
MA41 350. 
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Figure 19. A representative stereamicroscope ~~~t~rnic~gr~~h of 
particulate recovered from filtq-ing the wash water from sample 3 

(positive control). Oblique illumination. Magnific@ion = 97 
MA41 350. 

Figure 20. A representative stereomicroscope p~otom~~rogra~~ of 
particulate recovered from filtering the wash w&x from sample 3 

(positive control). Epi ittumination. Magnification = 97x. MA4~350, 
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Figure 23. A representative polarizing light microscope 
photomicrograph of dimorphous fumed silica aggregates dispersed on a 

glass slide in immersion oil beneath a cover slip. Transmuted light. 
Magnification = 150X. MA41350. 

Figure 24, A representative poiarizing light microScop 
photomicrograph of amorphous fumed silica aggregastes dispersed on a 

glass slide in immersion oil beneath a cover slip. Transmitted light. 
Magnification = 300X. MA41 350; 
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Figure 25. A representative polarizing light microscop@ 
photomicrograph of a second field-of-view of amdrphaus fumefll silica 

aggrega;tes dispersed on a glass sfide in immsrsioh oif benaath:a cover 
slip. Transmitted light. Magn~~~tion = %50X. ~A4~~5~. 

Figure 26. A representqtkre polarizing light ~~r~~~p~ 
photomicrograph of amorphous fumed silica aggregates d~s~~~~ed on a 

glass slide in immershn oil beneath a cover siip. Transmi 
Magnification = 300X. MA49 350. 
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Figure 27. A stereomicroscope ~~otcm~crograp~ .of a 1 mm stage 
micrometer. Transmitted light, Magnification = 11 X. MA41 350, 

Figure 28. A stereomicroscope photomicrograph of a 1 mm S&I)@ 
micrometer. Transmitted tight. Magnification = 22X. ~A41 350, 
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Figure 29. A stereomicroscope photctmicrogmph of a 1 mm s@ge 
micrometer. Transmit&d Light. Magnification = 27X. MA41 3 

Figure 30. A stereomicroscope p~~t~rnjcrogr~~h of a 1 mm st?ge 
micrometer. Trwsmittsl light. Magnifications= 44X. ~A4~~~~. 
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Figure 31. A stereomicroscope photamicrograph of a 1 mm s@ga 
micrometer. Transmitted light. Magnification = 55X. MA41 

Figure 32. A stereomicroscope photomicragraph of a 4 mm &age 
micrumeter. Jransm&?d light. Magnification 7 9-7X. wfA413;fio. 
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