
From: 
To: 
CC: 

Sent: 

Holste, Dr. Joerg [ETHDE] 
Engel, Dr. Dieter (ETHOE]; Manley, Quentin [ETHUS]; Storch, Mark L. [ETHUS] 
Batke, Boris [ETH)E]; Hellhammer, Dr. BJ'91tte [ETHDE]; Koehler, Petra [ETHDE]; Barbell, Thomas 
[ETHUS) 
3/1312006 9:39:30 AM 

Subject: AW: Mesh and Tissue Contraction In Animal 
PPM_REV_0105094.pdf; PPM_REV_0105095.pdf Attachments: 

Quentin, 

this was our scientific statement on mesh shrinkage: 

Basically small pores, heavy weight meshes induce more fibrotic, bridging tissue reaction causing more mesh shrinkage during 
maturing ofthe collagenous tissue. See my presentation about bioco111>atlblllty. 

Best regards, 

Joerg 

Dr.Joerg L.Holste 

Research Fellow 
Preclinical Safety Evaluation 
Corporate Product Characterization 
ETHICON R&D EUROPE 
Phone: +49-40-5297 -5248 
Mobile: +49-(0)172-4525754 
Fax: +49-40-5297-5761 
e-mail: DHOLSTE@ETHDE.JNJ.COM 

,This message and any attachnenls are solely for the intended recipient and maycontalnconfidential or pri~ileged Information. If you are notthe inlended recipienl. 
any diliCios~n, copying, use, or distribution ofthe information ln::luded in this message and any attachment& Is prohibited. If you have received this communication In 
error, please noti~ me by reply e-mail and Immediately and permanently delete this message and any attaclv'llera. Thank you." 

---UrsprA Y..ngliche Nacmcht---
Von: Engel, Dr. Dieter [ETHDE] 
Gesendet: Montag, 13. MAarz 2006 09:11 
An: Manley, Quentin [ETHUS] 
Cc: Holste, Or. Joerg [ETHDE] 
Betreff: A W: Mesh and Tissue Contraction in Animal 

Dear Quentin, 

there are numerous articles plJ>Iished on shrinkage and we have also done some work internally. Joerg Holste is the 
most knowledgable person In that question. Joerg, can you answer Quentin? 

Regards 
Dieter 

-----UrsprA 1,4ngllc:he Nachrlcht----
Vvn; Manley, Quentin [aHUSJ 
Gesenclet: OiensGig, 7. MA~rz 2006 00:50 
An: Engel, Or. Oietl!r [ETHDE) 

PoJ ~k ID 

Betreff: PN: Mesh and Tissue Contraction in Animal xltibit I~ q 'if 
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COuld you pass this on to the person on your team who might best answer my question: 

In this study by Ramshaw, polyesther mess contracted less than PP, maybe due to larger pore sizes: What other 
work has been done in this field and how does it point us in the direction of desigling mesh for lower contraction? Is 
Ramshaw right in supposing that lower oontraction is caused by higher tissue ingrowth? It does not seem obvious to 
me - they may be correlated as he has shown but it need not be causal. Am I mistaken in this assumption? 

Thanks for helping me to learn. 

a 
----Original Message----
,rom: Gosiew9<a, Anna [ErHUS] 
Sent: Wednesday, Mardi 01, 2006 10:25 PM 
To: Manley, Quentin [ETHUS) 
Cc: Dhanaraj, Srldevi [ETHUS) 
Subjec.t: Mesh and Tissue Contraction In Animal 

Quentin, 

I have attached below for your review a very Interesting publication from Dr. Ramshaw's lab, in case you have not 
seen it yet. The swine model described il this paper might be very useful to us for testing prototype scaffolds for 
hernia repair. 

Just to let you know that Sridevi ard I have comected, and we will be working together on the tissue fascia repair 
project. 

<< Datel: Hernia Contraction Ramshaw.pdf » 
Kird regards, 
Anna 
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Shrinking 
Meshes? 

Scientific Statement 
ETHICON GmbH 
Research & Development Europe 

Dr. med. B. Hellhammer 
Dr. med. P. Kohler 
Dr. med. veL J. Holste 

• Ethicon Products 
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Sllrinklng Meshes'! 

Ailuplusric me hes of lll3n·madc mllt.:d al~ cao nt• 
hlll,ll(·r he! i guur~d in hcrniH sutj!Cl)'. 111 • use uf n n· 
~b.>:urh:thle mc..~ fw:~ has been 3hl ~ to !lrastic:lllly l uw~ r 
che rl.ll<! or n:cum:ncc of ind~i<Tilill ;md flf re · urring 
inr.uinnl hcmi11. anti :u most cu~s r ·•cOia.liou of 
th ahllont.iulll wnll function :md chc c:Ornspo.ntling 
phy~ iolngi::ll r~n~j(•u -hc:uin~; C:ipacit)' ure pos~ihlo 
(h(lok cxtr.'l.:ll ). 

Por dcc;ades. meslu:s of ntainly polypropyknc 
(MurJex•. Pro!cne•.t:md polyt•st!!r CMen;i:cne1 ) ""''c 
been usctl for bemiu rcpuir. 

'lhc msl: u ( rlm. mtsh is rh(: p·nn~n~ ur rda(or::emenc 
ni cht u~l:mwt~l wull l11 order ru prcve!l t :1 henli3 
t'rom occu•rlng or recurring. 'J:lt M th1lhy ofrhe mesh 
m1:sl be 111:\lChcd 10 Ull: phy~iulll_g ica l rnn:es thnl 3rC 

c:xencd on the nbdominal wall umler maximum strain 
r2092.~. 1951,1). 

As f•u· as stability Will cluslitil] :!Te ~:ooccrm:LI. rhe 
hclV)'IWight [lOlyester und !'lllypmpyle~l~ 111\0~Itt:s 

currcntl~· on thu m3J'ket arc overdirncnsi~Cnod nr 1101 

flc'iiblc cnuu1;h F1r their inu:r.ded u~c . 

A ~ abo c.lc.1cribed by the tc:1m f PNlf. Scll:umpcl!ck 
in 1\m:hen, the omo:ml :md s1ructure of the imp.lan1ed 
mulcfi"l b c ritical (or L!Je. frcque11cy ~nd intl"nsity of 
hx:al wound .:otnplit:3 1ion ~ und rhe cxtt:.nl or sc.v 
fonmnion, wilich c;ur he :" ~!'.vert <~ atl"cf!'c 
ilhdnmind coYcring stiiTnes..; (2j.J2~J . 

A~it\SI !ltc bu.:k~round of lllcsc hitherto nvtr· 
dimensioned mcsl,~~. a !urge pore. size, \ightwc.ignl 
poJypropylelle mesh Jor lh.: cMc ,,f ine i ~k•nhl 
h~mins. "'ullcd VYPRO' .me~h. wa~ therefore 
tle:Y<!Ioped. llli;, m~sh c.ompri5tS npptb:UUuUcl)· 

equal amount~ !'If non-:t~sosbabk polyprQI')Icne 
(Proiene"l 3nd :~h~oroohh: polygla.:r :nc tVtcryl'"l. 
Fnllclwing ~b.1orption of the- pulyglactinc: fr.u:tinn, 
nntrl.:edly l~ss matcri<~l reru.1l11s periUIIUe:llly in t11c: 
Pi)(fy thrm bllfme Z< JD% incDmpnrison In MJo r~c>x•) . 

In uddition. Ulc non·;:llsorhablfl fr.unev•t•rk for Ill!.! 
fir.!! time shows ;m elasticity uJaptcd to the ah · 
,)(,minal \1.'01 11. The con~iderablr ~nl.ugeJ pores of 
3-5 111m tin m•l just incrc:~~c the cl~stJcity .:lUt ~lso. os 
n te:>lllt of :lie comp3rnti\lel~· lurgi! lon:i~J1 -hody-frec 
lODL'.S. rrducc rt.c unavoidoblc ::onncc:Jvc lh~u~.: 
fon.:i~n bud~· rcnt:tion. 

Ill uru~l tu O[llilllixc it.s lmnullu~ p riljtL'rtiCS in llcrnia 
rep:oir., using the lap;m~!a:opi<: tc~hnique and rh~ 
Lichlcnstcin tc.'Cblliljul!. tht VYPIHJ~ mesh \•ll~ 

sl!englllcnul w :.~ diamoHd ~bap~ witl1 uddilioaal 
;;h~e>rtl<~blt polygl:li:line filtlmellt~ ;,nd non-ablorb· 
:~h!L• l'l\l~!ll'ilfl}'k~n~ lilnmt•nl~ . Thi~ Wn\ r~tll~.rl tht•. 
V'l'PRO• llme~IJ. 

SUBJECT TO STIPULATION AND ORDER OF CONFIDENTIALITY 

-·------ . 

Experiments 011 the lisSlJe intll~:rntion of buth 
VYPRO• nr.d YYPRO' II m~h ..t1ow tJuu, us ~ n:~uh 
of il.6 war~~: mesh construction n d lhe cla.•tk it\' 
simih1r 10 rht ubdomim1l wall . thi.~ llnplmtl is 1~
C.!I!r.llcd inco the ahdontinnl wall l3fJ:ely wilbout 
pmh.lem!-. T!u~ initiaJ!Y mt'k.bt rorcisu hudy kactinn 
is caused hy ab. orp:ion of the pulyglaetlnc frn~ Lion 
iUld is tb\1.$ tm!lsicol, and ilftc( 90 d;y~ pcn:iru 
<mly iJ1 a ery wtllk fonn. A ten iun-beuring tbrtc 
dlnu:in:;iontLI collagen rncsh fo rm . • and us a re~uh 
c>.C<'·'~ive c HliCct ivu tiSS\IC form tttion aud dlsturhc.ti 
~oc:Jnin~ ~~~ not IX~Yr. 

II is k11own drat in physi log.ictll wound hc.aling. 
wouu rl .:nnlr;tctlun wi lh WI npproximntciJ ~Ill tu 
Q;> % rc.-dnerion in ru la ()(;curs tb u re.~uiL oi cnllattcn 
m:uur.nion knd ll1t~ t·unuactian foJ ·es nf the IO)'<J· 
tllrobla~t . ll1 i ~ e "t->'1 is jltO:llcr with the nl(.I{C 

mobile tiltd ne iblc ti sues. In addition to lhu c111ly 
contrccrion between tl+J)' ~ J and · ~ nnd tn the 
fo!JowiJ1g sc.::oolltuy pli:IS<' !ium day ·I 10 d11y 20. 
tunllcr c~mU11Ci ion may then ~till occur hy collagen 
malurmion ' ithin the .~cnr. TI1c p liti;il ccllulut ~ml 
va.~cul:u abuml:ancc of the ccmnet•tlw lili~llt' lk· 
m·i1Jc5 over !ilm:., and ai the Stlll1C time be new!,.. 
rronned collugcn fibrils Illllture til llrlly !le~·elo~d 
collugcn 1ibms, whlcb redeploy nnd !llign according 
w their functiouul demands {book. c:mact 21. 

Purinl,! iuco:poratlon of rlu: mesh inro the tis~11e, 
the phy$iol<>&icDI wow11l c<>llln,clion is ~ccomp:mlcd 
h~· l'l rcducti;n in the implant .Uca. 'fhb c.:du"uun 
depends on 1:,c ummmt of implanted fordgr. Ullllcri~l 
und the n!wltittg in!lu:nllUIIOC)' acti~·ity cal!s~d. In 11 

Cllmparntivc e~f!erimentul ~'tudy on clof!s. Klinge ct 
al . (22422J :~uplun11!d ~ sin,gle ·UU"Cad hCll\')'Weigl:l 
pnlyprnpylcr.c m~'s h ~Marlc~t' .l :md a mulli·lhrw·i 
rcduc~tl pclypropykne mesh corubiJK-d wil!t 
polygl:u:tinc 910 rVYPRO•t. Aftcr4 weeks, the mc~h 
si7.e hnd reduced 10 54'% of d~e hritiol Mrea in lh~ 
M111·1c:w.• group ami to f>(i r;; of the initial area in the 
V'r'f'RO~ group. l.arJ:'c pore silc meshe.~ tend 10 les.o; 
told fonuation :md ~how a beu.:r blocompa.tibility. 

Al> part of !CiolSion operations after ruest unplan· 
tmion. 11 total of 17 non-ab~orbnblc mcs:-.1-:.~ WCJC 

c~planlli!d at lhe. Surgicul U11ivetsit}' Clini..: of the 
RWTH Auc~.cn. Here :al~o. are.:1 r~ductioos of up to 
•W w of the origin Ill size were obscrwd {22427). 

Similar (t>tnpn:~~ion rmc,; of 30· -SO 9<· an: ob~ervctl 
even with ?TFF. Mr irllt~gratc(] illl(• the tisslle 
1unpuh1ishr:cl datll. Klinge, RWTH Aach~n. 20fXJ). 

In our own ~Xp.!)rimcnr~ on hyhrid pigs, procotypes 
o.' rh~: VYf>RO' 11 mc~h wen· impluntcd nnd Lh~1 
mca~ured after rcmo\':~1 tlf me implant 90 tb~s 

rmt-op. The tcrrmiuing ffil!\b are:! with \'YPROJ il 
\\liS on average 70%. Titi~ rcdtJ4"\iOn ·in irnpLull urro 

.... ..... ·-
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of ~0 <"'- !S comp:ualllt ''' I hut achieved with 
VYPRO , ~ . .!I!Kribcd by Klillf!t' et nl. (22422}. 1k 
~ductivn i · Jllar.,..ctl ly ](!I;S th~n with the h..-:wywci~l 
p11lypropyhlnc Juc.;he. : which were rcp<ortl'tl t ... •llc of 
tho! (mlcr Qf 4(1 ~i- b)' Amid (21 ~57) ::rn(l the 
Prof. Schlitllpr:lid:'.~ ream in Aachen (22422, ~'-" 
c:ttnocl I! 

ln a comt•:sr;uive in~c.~liga!iun on taL~. VYPRO' 11 
111csh and 11 polypropylene tncsh "'"re l.tnpl:mted. 
Afto:r 2~ nnd 56 day;;, the remaining me~;h nrc& wa.~ 
detemuned by ourlim: measurement in situ befort, 
r~muYul. Tht: n:rn~ining Are-ns wcw fo:md to b{! 
96% for be VYPR(~ 11 mc~h uud 64 'io foe the 
he:wywtit.bL polyprop>·lcnc mesh. 

l11e t•xperiments un the- tissue int-cgmtinu Gf the 
VYPRO"' II mesh show llwL ~~.:; a re~ult of it-; co::~r.5c· 

noc~l1 con~:nJction and it1: eh1£Lldty bchg simil:u 
rc tllat <>f the abdomird w11ll. thh Implant i~ incor-

fl<,'"Y"'"if.hll'l' mc•h. 90 !l;y; JJO>~·itnplel113ti(•D
F,,Ic ck•·dopn!<'nl rlntpiUit~tla~ ~rW)' 'reP pi~>). 

. . .. . ~ ... ' : '' 
·lri ~u'"'in~!i:; .wl! c11il' "ny ihnt: 

'·. 
• ' l\t~b tinphml.'i do ~01: ac~h'cl}' sli .ii~k. the)· lli'e 
puliSi~cly ron1p~liil (Zc1~57J l' '· 

As pan. of -wound Jleal.ing .. and t,be ~Jotcd 
wound c:ontro.c:tion, Lhc;~ is " reiltiction i!). !lie 

.1\le;; of the i~<~plal1 ted me.\.1-J · l'li~~ reduction iu.1ire~ 
is "palirivi .proc6~ Md:o~eu~ .only. tMhe t.:Uc,ill 
to· w))ich · th~; lis~i.lc COI\tfoi-cl~. This -phenomenon 
hll.~ . bi.-<:11 'imown fc.or 11 Jon~ lime uilll Is nlrcud~ 
n:Ported ii1 smgic;~J teX:Ihook~ (bOok titt.!l:ll). 
One co-nsequence ni tllis j~ th111 '"ilh :~II me~he~
(2 IB2) 'It sht1Uii! -alwuys be enNil.J<.d lh:!i lliti 

. 
~-::~: .. :: ~ ~ .. _.:;:. --

p()r.uetl inlo the abdomiuul wall witb vent link 
fureigu body reaction. ll g_roi\;S a !()ilsion-~ring 
thr.:c uimtmsionaJ collagen rnc~h. whilst exces~iv:= 
~.~onneclivt' li5slle ftlrm~tioll :md interfering scar 
foJmution 'tlo nnt nc~'- llr. 

Con~cqucnlially. Ute compre,.,~inn .. r 1lw V'I'PRO• JJ 
mesh due to physiological wouml conu-a~·tiun is 
toler<~led mni'Kcdly beu~r. and in pnrticular occ11r1; 

without fold& developing. Thl~ i~ in contrasl 1~ith 
lhe heaYy duty polypropylcn~ meshes wl•.h wh~;ll 

proMucce~ crllm('li11g with the fomlolmn of ~hup 
edgeR dlll' H' 1h~ tn~dl ~!tllclurc i~ oh.servcd (boo~ 
.:>:tmcl !). 

Up,htwelg)lt VYPRO" U n"'-'h. 00 ~!a¥< Jl<lll itaplontMbn. 
l'nld free lncotp-'tnth•r o,implo~tothJO • otudy TEl' plr,,;. 

··.;· ... -1, --~ ;!.,~ ... ;,:.:~ ~ .. ~ ·:··1 ~ · .: · .. • r ~~·~: :· ·,. 
tnlish is.,nn ridequt\JC:siri.aiiihi sll'unble~li~ for 
_ ¥)v~idn*al ~c~.a~t{o~; ~~ ::~~~~-~~~~~<1~~~ 
(lef~t f;OVer~yc._ ~;vcn";af(~f 1~\l :llf<?ttllWDt:i<lne.d 
physiul()gicul : pr~:~c~sscs ·imd thus to ·:prevent il 
~~rrence.' · · · · 

Dr. mcd_ B~gi~ie H~Jlh~mcr 
br.<med. PCtr..t. 'Ko!ller 
fk-. mea v~~:.JO'ig HohJe 
~TillCON GmbH 
1<u~-e:U-sh ~~ :nevetopnienr EuroiJe 
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Biocompatibility of Meshes 

Small Pores and Standard Weight Mesh PROLENE 

December 01 

CONFIDENTIAL 

Large Pores and Leight Weight Meshes VYPRO 

Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 
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Biocompatibility of Meshes 

VYPRO Mesh - 7 Days 
., 
J 

j } 

Prolene Mesh - 7 pay~ 

VYPRO Mesh • 91 Days 

Prolene Mesh_- 91 'D~y~~ 
~ 

December 01 Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 
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Biocompatibility of Meshes 

Biocompatibility of Polypropylene Mesh 
-Generally Mild Inflammatory Reaction 
-Qualitative Differences to Mesh 

Construction 

- All Constructions are Biocompatible 
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Biocompatibility of Meshes 

Tissue Reaction: 
Chronic inflammatory process with 
increased cell turnover and connective 
tissue formation depending on the 
textile construction and physico
chemical properties of the meshes 

December 01 Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 
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Biocompatibility of Meshes 

Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 
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Biocompatibility of Meshes 

Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 
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Biocompatibility of Meshes 
Fibrosis and Scar Formation 

Scar plate in Marlex Mesh 
·~~""--="' 
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Dr.J.Holste R&D EUROPE 
ETHICON GmbH Germany 

Pore size: 

Vypro = 5000 1Jm 

Marlex = 600 1-1m 

Vypro II= 2000 1Jm 
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