; e3e4*4&8& $(4($*6J*T*[ cOWD 01/ 85248 PCT/ GB01/ 02035 1 Adom nal Wund
Dressing This invention relates generally to nethods and devi ces used fox

heal i ng woupglgsseaused by injury of surgery. Mre specificapdycphhDiBss
invention relates to nethods and devices for facilitating the healing of

open wounds such as abdom nal wounds that benefit fromtenporary closure

and | ater reope NIQHWH@ ]ﬂwﬁ I&l nal closure. Significant advances have been
made in preventi | tive infections. Still, post operative

treatment of patient&oboecei ving many types of invasive surgeries,
especially those invol ving the abdom naI cavity, is enhanced by the ability

to re-enter the cavity in orde to lperltonltls and ot her infections
that often inhibit the final d and the internal organs.
Wi | e the optiTREMQLESNBclates n&n@ﬁﬂ%’%efrﬁtho\d@ dnaf @&dide@Ngscar foPtHegling

conpl i cations whatsoever, such conplications occur frequently. Their

occur r enceotnds ckiesed by injhiey mwgmnl\@ﬁa@pmﬁﬁaﬁf et miyentgh redpies tOerrpor ary

wound cl os ater, re nter the und rposes. o

ol anst ndratheE o Riee fon il e thsalif SR PPy "Slinds SR PRIeTERs, whi ch
must be t\f/@Lﬁ‘lﬁ@ﬂﬁb@é&ﬁ?ﬁ%hﬂ@fﬂpO&? 885drBiahd Weor 16 Féﬁﬂfg%efol@ﬁnﬁl%ﬁ)lﬁ&repund _
description in U S. Patent No 437,683 issued to Neumann et al., entitled

Sur gi cal O osbigeificatteadiiagedsosaye ebeor nodiecin prevemiogr potapeedivh enfe¢tipnby
revi ews vari.ou | i cations. associ at ed t h abdom nal surgery

ref erenc
and t he %6%@%% R e pa e S B By s iR SEEg e,
Neumann eets @hall ttﬁ@s% §ol@m§9H@‘é’&ﬁﬁmﬁ£rﬁﬁ{nﬁx i Qﬁlﬁhb&pby} ﬂleea%ﬁlﬁfkd ?thélﬁgf a

re- enterab osuré, nanely, a fléxible fabric or ate ik
securing tﬂevaw:tg mhaieramuédrssst;irBelthMd @hovinftesors tbmatﬁennn}tﬂmbélp ﬁaaki ext ends

outwards .into ar ger al abl e ube that .may be re-entered as needed
before fil Ilmgcqafdié‘h?”’é?”“ﬁi/&ﬁ‘fgt ’St“Pf%‘F’a U g eft%lfroPBB’%‘tm SPEPREISA RSFpor ary

val 1 ol OSiefidl liffe@RACHT Bilr SURAREAII UFHRERACCRER | BR g)glfagfoggy*yd o L hese

techni qu 'es the esta nt for jective crit hto
j udge t heregueitgbi Mk ebuvaick das lgpd m@d;lszaenbxt@n'pmroarmamoesﬂreetammgiati es. A
" suitable tenporary closure should be. sinp easy to ap effective in

cont ai ni AgPHEYaBEYAT naPSES rfndndalcr, rFFﬁPWﬁ‘PEytth‘t"%WCblf‘ér Wet ﬁmpﬁ%esa‘bﬁjom nal
R e e e e T e R
process ttm&m’ddﬁﬁde\‘ﬁhﬂl bt ¥efingthvesslogure.

The background description in U.S. Patent No. 5,437,683 issued 1o Neumann et
al., entitled Surgical Closure, the disclosure of which is incorporated herein by
reference, reviews various complications associated with abdominal surgery and the
process of post-operative cleansing of the abdominal cavity. Neumann et al. teaches a
somewhat complex solution to establishing a re-enterable wound closure, namely, a
flexible fabric or plate like securing device that covers the wound, provides a suction
tube, and extends outward into a larger, sealable tube that may be re-entered as needed
before final closure.

Many other techniques for post-operative temporary wall closure after
abdominal surgery have been described. Studying these techniques enables the
establishment for objective criteria by which to judge the suitability of various
proposed temporary closure modalities.

A suitable temporary closure should be. simple, easy to apply, effective in

containing the abdominal contents, minimally interfere with the abdominal organs and

A
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A probl em common to many exi sting nethods of tenporary wound closure is
adhesion formati on between the tissue and the material in contact with the
wound. Suglo @dzesi ons are undesirabl e, and conplicate the pFEER§50055
preparing the wound site for final closure. Placing porous materials such
as gauze, surgical towels and even open cell foam in direct contact with
t he open wound site, further conplicates final closure by providing

i ncreased surface area that pronotes adhesion fornmation, thereby making
removing this material even nore difficult. Mintaining negative pressure
on a wound site without creating conditions that make the renoval of the

terrporar un rin nor e fICU| i |fe neficial .
A desi ra V‘A‘s’é%ﬁ %ﬂﬁﬁ#@ ]éra?ﬂlé ?’r??et etg%rtni;? IPR8§ 1%%1%5(10%5@ negative
pressur ean@@?o&l&% e ttowa{cdsrd%ﬁﬁm% cRkuexuded fl uids. Such a covering is
re-enterable for the purpose of cleansing the wound wi thout trauma to the

~ wound site. Sagiroblemowmimao We mriany ewstingl nisehods of tmmag@mclb@nedﬁpen
abdonen s i cal. wound These devi ce nd tec es cou al so _he used on
orher ¢y Baat bRt D BiraCos R Usvecun A et Pl b pREa P ghp Eeeds. “The
need for o MOUACLGRVEE hiGesirBhE, érlae&ﬁﬁﬁibtatecthhrﬁ@ée@?[}? prpafiSd abudd | ows the
application of therapeutic negative pressure W thout causing increased

adver se sitddoefihdatlesute t Pleciog @orovwsumatesils esucksaagmesurgwﬂmlﬁhqd, no such
wound coveri ng, reatmgnt system |t?1 nown |st is towards the

P g 6voR APen AU Eahdt QR COPBCLHE: 10 GRET BRUNS St WS EORICHH] ect | of
the present; [ b'&&‘uﬁ@tﬂfﬂfo'vﬁl OmQIreQéféddﬁu %r & ﬁ@%@es%ﬁé&bﬁ%ﬁrﬁﬁfonser ves as
a tenporary coveri n open wound permts the application of

negat i vetmrelsﬁnnabngmmm Mrmmaﬂlal@fvelemmﬁediﬁidum ds fromthe wound. A

further object of the present invention to provide a wound dressing that
pernmits the alMgmtenng sagaive rﬁ’é@j&‘ﬂrﬁ\i@ %)Wé’él%@lﬁléc PEnoutiEcatiBawoRfitigns el ds from
t he V‘D”“%ai £ e Pe Jﬁ%e{hetﬁgﬁj 'év!f-,[:]l?é eSviile NeAl gt difigopoynd. and

m ni i ses Adhesi o ormation n e wound “dressi ng and the underlying

tissue. maMFe@l 28l PATASEABIL 0BRREL WokddverindRjredts b@tfh thél&p;ﬂfceﬁ(ﬁﬂt
“invention to provide a wound dressing that permts the applicatjon of

negati ve 9 rnég%tweeprﬁwr% ped fhemsidianbrermovd gscxudsthilnids. wWdusidR pYeEINEAS a manner
t hat doe %s! ons dr eSS| ng
" and the 3?\ rfnrlé)%?%l?esé'nﬁosfe ab‘?uﬁ% ow‘g%gl a porégrgﬁl\rér%g?aﬁe% rousntr(%i

t he exud@imhl auxﬂﬁlnmvaﬁsgs weyuldﬂ@atm@s}tpﬁvaﬁa@dmg BX 0p&is lah@orbém@k@gﬁl t hat

woul d degrade the effectiveness of the negative pressure. A still further
obj ect ofwquidspr dbeset dgvipge and éerbpigupy 601ld @lsenbeabigd inneliberbinag ol PBYSi ng t hat

serves a rar ri n for en abdom nal wound and permts the
appl i cat ﬁ%oﬁmgg?ﬁ’a? ii"?ts?’{r\l/te prgg1 are ggfo'%el%g renoval of exuded fluids fromthe

wound whi |l e bghoge@Bfrl ywbeid asdesilgfl AiMtchPeu@iitatmehesys@in e apspose of
permtti ng repeated access to the abdom nal cavity for cleansing and/or
t r eat mentthe ppplicatien @ﬁwtbmap@mcme%té/eamssmwnh% jcaerigvinerenssd agvarseside

d d d hods f h
ot ¢ RERRi e Pon G sHar HPuECERE FRSEhAR b Bk & manner

that pr Orf‘ﬁhtaﬁﬁeﬂth@stféﬁ’ﬁisl 1BGwef tof BEstS| TeisWdinafis! 1h81 fillip0of BEs heed Blak aRe Of
adhesions that would prevent the renoval of the dressing. According to one

aspect ofpreseat prentiontis digetadt i on there is provided a renovabl e wound cl osure

whi ch | | ds f
AR g R R L R e
i nt er connReglel NG £ &% iﬁ?%a«eﬁﬁge%r & obbeXohhe a%ap%M§ thd hppiRaNdher a

plurality of holes in s surface, the plastics filmbeing in contact with
. a surfaceleeatl‘itdme&ﬁmedbstlpacmgmltolﬁaxuciedﬂmsbfrmltnélep)l’casﬂl cs filmis disposed

bet ween the syr e t he und and. t he, ad a fj Imdraewhlchls

i mper meabl e t h‘éﬁfd’ Jef”on Q’éfisf%rﬁt inygnijo t‘i‘?ep’i%'ld&% Vf?é‘& dressing thal dr ape

. having a?eﬁﬂﬂ?ﬁ{evz?ppﬁﬁftfoﬂ%tfﬁégit% éﬁé‘s%hfenﬁr iR R o%l%c”fﬂaids%lﬁ t@@ﬁ&&md' ng the
wound and connecti on nmeans extendi ng through t | mdrape and 1n flow
conmuni caitedn a/mtahnetrhtélaqoﬁicdmtmeq)dw hcnlmgmfrthctwmdl mchnsmrmz:ﬁs aihegi|yat i ve
pressureffor sti.mul at| w of ex g} ed [iguids fromthe wound. The hol es
in the fl 8%?0@%%%@“ “PW SRS LR UpATng Yssuf fi cient |y snal |

proportion of the area of the filmin contact with the wound so that there
islimted
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WO 01/ 85248 4 PCT/ GB01/ 02035 ingrowth of fibrous tissue into the sheet. In
this way, the filmdoes not becone adhered to the wound but renains

rel ativelyo83gy:4k0 renove. Preferably, the holes in the fiddfchAauwhéss
constitute less than 10% especially less than 5% or even 1 to 2% or |ess
of the effective area of the film Ogsenings in the formof slits or slots
are preferred because these constitute a very small proportion of the area
of the film The slits or slots may typically be 0.5 to 2 cns, e.g. 1 to
1.5 cmin length and may be aligned in rows and separated by 10 to 40 m |
spaces, e.g. 20 to 30 m| spaces. The flexible filmshould be sufficiently

tiff to hol d j . i il i LG 30 to 80
i crons i t ATERRSSRIRd of bl @GR & ol G ELINORE R B P el o

Si ze sucCPeritgtthd ipplicefibiapSnddatvevpiendire tgahe Amaas of igids fipal ieevouhdam e. g.
a reticul ated polyurethane foam is trimed tqQ size so that it fits within
t he boungiterip agnanrigs thes daes notrwompicrHie rpgtem phadhesiops betwgeptetramdyt film

by about "3 EL2E0 B abe B0 SRR A B RF R T Bl Bt s © 9

sur gi cal {1dr angic@f 1@HAThAMBhALS Githdltnetdekiendi®t ektakive bigdkagedha@vebulthe foam
pad and the flexible plastics filmso as to encapsul ate and provi de an

ai r - t i ghdegsadsd thovBectivienesuol Hig rggelésipigssul&. suct i on tube or connector is
arranged to ext throygh t surgical dra into,the | yvoer_ foamor into
c1 e proxi mA S ot o S et A Blt o afndid 8 PO 0 Fhe
surgi cal gitane (80 {hdds bdha fRFPRPRVOAUTY theadlpes HabmbAI MRuRY ainged at a

pressure bel ow at nospheric by connecting the sucCtion tube or connector to a
sour ce oferneigdhé epplpates of segativpprsbare du thecemeval ofierded finds from thead i s

described in ..Pat ent . 2329127 and in UYS.Patent No. 621.6701,.the
i S0l osuPEus SGHF DR PCaaaelAr ER TPy OB et MedbriP By PErdihce,
Surgi cal . e&teﬁac&gpvoe&%!agmhinmh&omtofdr%aﬁsﬁ@w&ﬂ Rskasgric filmwhich is

coated overall on one side with a tacly, pressure-sensitive adhesive.
Usual | y, a priotfelftinest ehdese whd other Dbjacaedsethevpredents invehte@s proagiestancont act s

t he adhesji yve syrface and is stripped away just before use tp reve t he
hdhes veRE O eseing osBBodt Rints ue i Pt BR PRGBS of 't he
adhesi ve i i ect | fi S| if WO

R PO 0 UE VpR B FEF ek er iy B iihe bRISEEENISTE, Lbe or
connect owhilprlindting ahs tbinppiongo Audhesiohe thatotveakli pevahetht . reffoivdladd the

el astoneric fiilns include pol yurethane and pol ybut adi ene. Comrerically
avai | abl d'e&¥ifgi cal drapes include those marketed by the 3M Conpany under

the trade markccorl§gAd&Sdfiaspect of the present invention there is provided a removable
wound closure which comprises a porous pad which is permeable to liquids for
placement on or in a wound, the porous pad comprising a polymer foam having
interconnecting cells and a sheet of flexible plastics film having a plurality of holes in
its surface, the plastics film being in contact with a surface of the porous pad so that in
use, the plastics film is disposed between the surface of the wound and the pad, a film
drape which is impermeable to liquids for placement over the porous pad, the film
drape having an adhesive perimeter for sealing to an area of skin surrounding the
wound and connection means extending through the film drape and in flow
communication with the porous pad for connection to a source of negative pressure
for stimulating a flow of exuded liquids from the wound.
The holes in the flexible plastics film should constitute a sufficiently small
proportion of the area of the film in contact with the wound so that there is limited



The foam may conprise nmultiple layers. A suction tube spigot or connector
is provided on the upper surface of foamfor connection to a negative
pressure g@unad24si nstead of enploying a flexible plastics gheeholdosont act
with the wound and a separate portion of polymer foam the foam may be

encl osed in an envel ope of plastics f4lm In this enbodi nent, the plastics
filmmay be elastoneric in nature and the fil mneed not extend beyond the
perimeter of the foam However, it is convenient to provide a flange of

fil mextending beyond the perineter of the foam e.g. by about 20 to 80 mm
nore usual ly about 40 to 60 mm typically about 50 mm Suitable elastoneric

filmmterials i ude pol yur et hane,  PTEE,,.or pol ybutadi ene filnms, simlar
to t hose“’tggé‘ﬁt?'f %E%E?P@i@é‘lgﬁ?%ﬁl&&eﬁef g} iyp Wd%’t ﬁ%e ﬁt‘%gp‘éﬁrﬁ?ﬁ %%“f’mem has a

t hi cknes (o} ' ; [ 0 ' atypically
oot oo ke EROHie Wbl teffl it RiveB sy g(?g%r%mgjol @’ﬁe@%@ﬁ e W11 be
cut, shapedfilanshomiit bossgichite hesanhaanyiéh,opeadfllyclessthamét/s or Evenm teaR%réral . | t

may be convenient to weld the fil]mto formthe envel ope. usin | trasoni c or
heat wel Eﬁsﬁ@? tb%r?ﬂtﬁﬁql‘ﬂﬁ argR i rihh Ao ABNIRESeina G ??]rfﬁ‘tsélﬁ/%lgllorsp?’iecal in
shape an f ' r I i Rl ' ~ Typi cal

si zes fogre{f%gedf%g%%g %geﬁcé)gé ! gtegt;%hﬁ@%d% Ogé%fogﬁgﬁ%%édr}?nﬁ %rﬁﬁl’;l he maj or

di mensi on and Tabailits drdlots héy tapichlF@ Mintd Arentishe. gl norl. $lemen &ngih and

pol yur et hane fgam having a_thi ckness of aboyt 5 to 1Q . nmm__e.g. about 6 nmm
i s suit aBieg bepligsasigrawhend sRrEtady %toé%a#ép%%@-gafzoéﬁéetnugwa% 50, e.g.

40 pores per |i : f R Mots r i nwyl hol foans
ey P Cor R 1 181805 208 Ry EOOREMEBCRTToRESLBY: 080
di f f er enimat@ads pT&Y:ciQEd ?%&3%0®0fﬁﬁfﬁﬂﬁn ﬂ—w@ega e.EO#O W@T@i@onst he | ayer in

contact with the lower_ftilmmy be of polyvinyl alcohol foam and the upper
f oam | ayer {s) Imye.ljke dilmpgs Emmed fupige suchybap ity ggeusthpEuededee 2085 6 | n

h fti [ | . Qf. f
encl osed P SEORRT | BERu & 4 TR PR ke (PHE b UnhPI o e

tissue Wikddiitfitk RAIEPER bounBARGS thwanal NElic 8rRae At paddbplaced 64 agl e | ayer
of foamis used, and the envel %ﬁ of elastoneric material containing the

| ayer of ciiohlm sosthat sheettigen ofitheddm extond Heyons tha perimeispehthgdom. e H Y ds are

drawn by npe Y ressur r the holes in t flexible qgr.elastomeric
e a DGR P ERE SFrabRARHE Dolie DByt 3Py A SiefiaediS U as
are drawafBsidagali M- Ri-enaterifl it Plosd Bvérte TOhS Sall a8 LRINENLIE PRisBEASt OMEr i C
envel ope, through the |Iower layer{s) of foam again through holes in the

el ast onefils serazeioopsapsarade ahé pravidecarghir-tigbt sgapever| thy avouodl diesaingt hét i s

pl aced over. t he, envel oped | ower layer(s)..ln the nufti.|layer enbadi nent,
the | ower gl °6fcof’§%‘\rd'r?rn§mg%¥?oag¥%ﬁ%}MBBQ?)&GI ARG .ﬁllgfhglt({,. er |ayer
of foam pBYIRE FEARLS fito cldie BdxiRIPAShNEN B Qlctibheutd GS@RhedtdME KN, an

adhesi ve el'astoneric sheet, "e.g. a surgical drape, covers the entire wound
dr essi ngtaribe seegical tdiepeesiy élatt the tshaces k¢ngadutheodrapé ean tbhenaioiaindd atrm
appropriate vacuumdevice is attached . to the suction tube spigot o

connect O,PTQSBUIB?’S&%@H{%QI}%‘&%&OEH% %fklevsgcﬁ‘?rég']g’ﬁpé?orﬂe&tﬁf o 55 “A°%r oss
sect i onalneyiRW pREsshike AQYiERePluclonh titRlcoRNRASH KERAts 8scliR@ R'CIP PRAknd Nventi on
showi ng thé usé of a conbination single foaml|ayer within an envel ope and
an over | &lp. @821 3kewhih iSaPatbmtyide.. 6Hi6g0),ehg disloaauer oswhiskdt spenidicalli ew of a

second enbodi nent, . of .tgﬁ{qﬁ[r esent invention simlar to Figure 1 but show ng
the use GTCORPHBGHMETSY HG™E within an envel ope. Figure 3 is a third

enbodi ment  CopkdighIagys b fdotb Sally W8 RIprid e i bEMBICAL APAMbRCLAAY  The

present invention lends itse to"use'In conjunction wth surgica

t echni quesetaiam owrgside evithep eadkg dprasties sensibive dhasbato mUsahllys avprbtecadd er

surgery therein. The present invention is direcied toward provi ding a

orovabl S e R PECHREO AR e pdhEt et Reaaal HEPRAT t he

. wound and,j [ ] / : rence i s
rade o 018 Tt PORe Pt el e MO Bl B s B Fb oo

09/ 078, 22 aasemdB dPabeadtheboe cBE0AEBO HilWhDBro2aDi4t fidndreWit 97 5i28C0d)f for a

description of a negative pressure system suitable for inplenenting the

vacuum requi red for use of the dressing structures, and treatnent nethod,

descri bed herein. The disclosure of these docunents is incorporated herein

by reference. Negative pressure is defined herein as a vacuum of |ess than

1 atnosphere of pressure. Controlling the negative pressure and collecting

and di sposing of exuded fluids are also described in the above cited

ref erences. The manner of using such systens in conjunction with the

dressing structure described herein will becone apparent to those of

ordinary skill in the art. Reference is made to Figure 1 for a description

o, I T L Y b1 oy



Pl aci ng such non-porous filmmaterial in contact with the wound openi ng,
rat her than open cell foamor a nmesh material greatly reduces the
occurrencefi/gdzesi ons that, over tine would nake renoval p@figihgydi€ssi ng
difficult or dangerous. The WD 01/85248 8 PCT/ G301/ 02035 pliabl e and
flexible |l ower | ayer envel ope is easiby inserted over and/or into the
wound. The | ower |ayer envel ope may, as desired, be placed either over the
wound wherein the edges of the layer are in contact with the skin
surroundi ng the wound or preferably into the wound | eavi ng the upper
surface of the upper surface of the |ower |ayer envel ope exposed above the
wound. T | 1, dressi 0 I | in
Cross secPPiTRE: p EF R RA% B cRhidon ool & RebhReddad R0 Vary
si gni fi copndteytivdadesdi ng on the size and shape of the wound to which it is
to be applied. A rectangular or_square shape having di mensions on the order
of 8 inches bySudtablschelgsiometio ddmsrudieiede 18oiyhieHge hyands polradiseght be

approprigte for use in.conjunction wth.the abdoni.nal u scri bed
Shover” it ontiR e bt iR rales ok d Mo E AR TER oy (P YE SFHER Obi ong
may be suiniahhe tfagé nekbeTedaypas. of wounds. Typi cal di nensions for

thi cknesses and for planar dinmensions of oval or elliptical foamslabs are
gi ven above. The Hapagiay cemprisst mpkipiedgydse ehsudtipnitipd smeaitosgomiectprany of

t hese, or ev&n otggr sh38§§ aanSiZES. Ela§toneric %heets 38 are provided
with a plRiPErd 91 SH HBPASUEECN 05 1oh CPRAUBRET * B SIEFS WK T°47%8 and 30
of the enyateper dMEyidehiMeiblefies HRlem RYacPit@fthd WBuRtt Sl a Ypasitem ( 1 /8
inch) to 6 mm( 1 /4" inch) inlength, diameter or maxi num di nension and may
be di spermetoract pelymehan, ticafoamanayt teecndloisehadenemveloppef plasts film. 75 nm ( 1
X el R MR R TN I R e
through |layen f88nu Itﬁa/z,erh%@te%fdﬁ@ ¢EdnRed1dWeVER! © idebRichicRElPProvifies e hol es
are provided in"the foam they may be of different sizes and shapes. Lower
f oam | aydlang6of flnpextediad bgyond nist parsneer dfrtbenfqaol, vy, by hbme Hawi8Ognm, hi gh
degree of reticul ation and good per.neability under suctiqn. Foa havi ng at
| east 90%%(11835& %1?%4@ tGe0%b B (YRGS GIAEG £ Hﬁ“"ceﬁF’éa%jfréa%?’@?%“f .

Pref erabl 11€; 0 : L DE , the
' polyuretrﬁa{f%g[tl %gﬁgﬁgﬁgngyggg%égTﬁg(%ggg??%gﬁgéhy f5%1| F%ﬁgﬁ%géﬁﬁgy pol yo
wi th a tcupdiehelrapdss oByeénalily the elhenpreslnc baod thieltress oCabdiordO0diooXd de i s
i berated jn, the rgﬂction 2@ich provi des a gaseous_blomﬁngémQ¥D 01/ 85248
PCT/ GBO1/08(93S: §SReGiany . “Opl &0smicOnsa Aymieallyopliob  Ae BiBYNS: oSBT 81 and
stirring.g; ] atq ' : i LAl I hanmber
in which dt]‘ﬁée‘ratltgg%ﬁ%lds&lnmi% %ﬁt&%&goggvnugge gﬁﬂd% ugiaﬁ(ge{l (gse% oW %ﬂé’efg gr?'? to
expand f widsteeneraen@inr mpterial. nft gl be v@ivesientAs weld iteafilacto dbow ehe dnowiepe f oam
| ayer 36 is punctuated by a plurality of holes that pass entirely though
the | ayerUSHEdRfIRe gp deatt welfige r Canmpalye abdeinipal) wowgls sk APRIPSIMAHS r
pl acement_ ;M : t ; j e, rG..: pe, the
hol es in‘?ﬁ%£@6&§§a%%%§ﬂﬁ%?§??§%§§F@B f%éﬁ% daggﬁgggﬁbagfnggmagé nghich

t he exudddr tHeufodm padsnmizhibe weoun @80pF2Mand B80mm Hol 88 dor dintchdioh anér
surface of the elastoneric envel ope 38 may be positioned directly over the

hol es i n 3Rt Ffharh’P #jpd 258 gum ey thg mypoy W%@O%pp%POWM@é@fW bFvinghe

| t LC f it t
o1 faned i FRARIRBBAES, 61 BRE G Aokt BUGK KOARAREC, PBRI Y Bhfs Lo,
surface vk 4 pereasiveadfapeuSR) td §0,idx. StonEireeper ixﬁdhﬁr@ﬁre’ﬁx@ed’.\ﬁ Potesion ( by

appropriate negatjive pressure) fromthe wound into the holes 34 positioned
in the | daaps enpelvaykdeahpl foams apyalispativdy hnysadnt B nauliéple daypeof fesires in t he

| ower fo I I .364.Ihe £l uids e awn.into the cells.of the |ower
f oam | ayg‘?{lré 5@5 gg’ed]#ﬁrgi}t aresdr agglgeerléstgg%ggg%}feem Ly5Tsh B8RP alR PRF ough

hol es i n ihhkenebasibrige lGyvanigl apebsdf pbiiiviyt hldehdl Todh @nd PREprRY Face 28 of
t he envel ope 38. Placenent of the Iower foam | ayer/envel ope onto or into

t he woundaYese) amyhe of pglyireslanpr oper orientation of the holes as shown. A
probl em encountered in the prior art has been the deterioration of flow
caused by the clogging of the nmediumthrough which the exuded fluids, and

t he acconpanying debris, must flow. Such flows are drawn towards the source
of the negative pressure thus becom ng cl ogged nost quickly along the
direct path towards the vacuum source, in this case the suction tube. The
present invention disperses the vacuumso as to de-localize the flow The

| ayers of foam and the spaced holes in the el astoneric sheets provide this
di spersion. Even without an interleaved |layer of foam the off set holes
acconplish this purpose. The dark arrows in both Figure 1 and Figure 2 show

-




WO O1/862-18 PCT/ GB01/ 02035 10 Upper foam |l ayer 12 provides the initial
mechani sm for dispersing the vacuumthat draws the fluids up fromthe
wound. | nwtdwe/gpeasently preferred enbodi ment as shown i n BOuGeods2080pper
foam |l ayer 12 is a coarser polyester-based or pol yurethane foam having
greater rigidity than the |ower |ayer0 of polyurethane foam For exanple,
the I ower |ayer of foam 36 may have about 1.5 to 2 tines the pores per inch
of the coarser foamlayer. Typically, the coarse |ayer of foam may have 20
to 30 pores per inch. Upper foamlayer 12 should be sonewhat |ess pliable
so as to hold its shape under the influence of even relatively strong
negative presgyhenuldPROér dn@RAMRY, 8 Ichdt b IBlWaEReri T fkint 8ol beendlewtl Wi th the
upper surface 28 of the elastoneric envel ope 38 containing | ower foam|ayer
6. Cover inngastopenic Mmatgninl anelaced inaditkct vontsgl avithe ther tistwe Witkigsihagores

. elastoneric drape 14, which in the preferred odi nent_1i.s.made, of the sane
type of B’(S’H}‘gr Z[?’t‘?&ﬂélef Frlnh?‘i]lg‘gmi’ g‘rﬁ@ Iaféllg&?r{?ﬁlcoﬁﬁ%g Ilso'ﬁ)sgg’fé].d By SVECEE i s a

singl e sPeghsiombtic hfdfl SRAERe R hi:lof (6A% % piRRgh direarbh@vekid teand an

additional area of skin surrounding the wound site. A pressure sensitive

adhesi veppsuebums a pernmanently tacky acrylic adhesive, is coated on at

| east the periphery of drape 14 for creatin n.airtight segl .agai nst the

skin, effect iP\}‘g‘B'? kg &éil‘ﬁ'@%lyh’éeg&]"‘é%?f???éurﬁn@f %u‘i‘?éesbghg&t ﬁe}?ﬁg %®onnect or

16 is pogjLi in]a ' 14y irSuifil i agtedt by

seal i ng %’g%tgﬁggg.ﬂés%glg ]i %g@;lt)lgitngt?\%ozd%ﬂ %?@ﬁnl S ?int?(e:urﬁ%{? I%Sr%gt he p?lef erred

enbodi nefitids agdheirasn thy meghidte prsdikatigeugorthd bole oafedcinnthe clastonddicas wel |

as drape 14. In this manner, a negatjive pressure is drawn in upper foam
| ayer 1zew¢meaﬁlr95$hHﬁrhoml%/a@%%i%i#oannég%ﬂgp%ﬁ@as fothe st WeHifect or 18

posi tiong re?cﬂﬁggﬁd;ﬁqs%hﬁéroégh tiid %QF 1a991; B{; fagllrﬁ@l?ﬂ;gry%d&@a Bv& éhQ‘é’ﬁ&el%&de ace

shaped w rect oW 0 the porous pad to the
t ubul ar porvdrilper®® of the connector. A suitable suction head connector is
shown in GB 2329127 and in US 6216701 (WO 99/ 13793%. Anot her enhodi nent of
the present ilAvBatmgH laxer gapiodivesat.i hedpygr dayer(s) of famsmardsdifr ST t he

" princi pl g5, of QLA QLAY $bABRELER by M L6 T LSRNl B ITBE fiped Of but

a single l'ayer, m Fayer w e hon-porous filmis dispensed

~with. st/ B%aftdn] AnPAheSHR0 ¢ 683A3He Hheetf @amalkirkicaledrabs, bdwagktieol our ed
open cell pol yurethane currentl 3{1 commerciailised in assignee's V.A C
product . eRé&Eerewrydicesirg gyt scals thy edpescipihe skipairramdpg thepyeusd f Apl asti cs

i al Q. f d frQqr iCl i S. pl ' ith th
wound sopRaisc R AAReLGREU D UE sidioR BEF Yol ERRER el eer | <

f or med m@t&vidwdheﬁp&ﬁimg@ﬁv@@sspfeef erably slits or narrow slots. A
reticulated plastics foamis placed on top of the sheet 38. A suction head
connect or 16 Figugs| héed oipssseetionak vigigel Berdaviss Lo first embedisieniwbf et he t op

surface of the.foam pad and surgi.cal drape. 14.i ac over, .t he foam and
theshedresst iy SRTHP MG Be L A hMoh e AL OB EIubi R g a
separ at e efeM g UhdRAtERrIdPot Dsee @l fohhiflag@nnector to the dressing, the patch
may be part of the surgical drape, as described and illustrated in GB
2,329, 127 and&iguse 62 isA0qross sectional view of a second embodiment of the present
invention similar to Figure 1 but showing the use of a double foam layer within an
envelope.
Figure 3 is a third embodiment comprising a flexible sheet and a layer of foam
thereon.
The present invention lends itself to use in conjunction with surgical techniques
that require repeated access to the abdominal cavity after surgery therein.  The

present invention is directed toward providing a removable and beneficial dressing that

facilitates both healing of the wound and its final closure.



The dressing structure of the present invention could be applied in a
nunber of circunstances in association with a variety of different wound
types. |nwdeygase of an open abdom nal wound as m ght respby/dgPmoSkrgery,
the | ower foam | ayercontained within the el astoneric envel ope would be
positioned within the wound with the periphery possibly extendi ng under the
fascia and peritoneum of the abdom nal wall. The upper foam | ayer could
then be cut to a size appropriate for positionaing on the exposed
uppersurface of the | ower |ayer envel ope. The drape with the appropriately
positioned spigot may then be placed over the upper foam |l ayer and the

. wound as a %?e?%%@ﬁﬁﬁé {%UtS"Q)aPJm @Jpgcdtf&ﬁ'?s%ﬁawgrqé/@ﬁ §39 é}TcPAﬁJ @undi 09

t he wound, esive ofdin ressing In | cati on of

suction IUISN as/00es0s |abed33afﬁ'atseﬁt Isllbawsovmé) @MOi 94:%%046:%1&@009’1/@8007&, wound
and serves to initiate the flow of effluent throu h the dressing. The
t hi cknesdoiot dessEPtigzpef a ARLALIVE REGSSHIS AFFPlcH) Bitab Péord@n%?rmrﬁ@a thw?ffalrdfn by the

desire tQ NAVE @ b aBrr‘ H{eoﬁre!;sﬁqgt Qr&c?ﬁegrﬁﬁsﬂr% gﬁlerﬂ”%thgd'c?es | iG&n, The nore

rigid uppét layer ref erre ave a

t hi cknes S“hermt;d’mm 66&11@& c%'z'zuinentZSs rm&drﬁonaftahhetran bﬁrdfmﬂ@s) Nugavepr essed.
Its rigidity should [imt conpression to 80%- 90% under the negative
pr essur ePresoraeis| defned dierein eas i vasuupunll lesacibpynl ataosphere of pressure.

Controlling the negative pressure and collecting and disposing of exuded fluids are
also described in the above cited references. The manner of using such systems in
conjunction with the dressing structure described herein will become apparent to those
of ordinary skill in the art.

Reference is made to Figure 1 for a description of a first embodiment of the
present invention wherein a single lower layer of foam is utilized in the wound contact
layer of the dressing. Both Figure 1 and Figure 2 are partially exploded views of the
dressing of the present invention. During use, the layers of foam and the intervening
sheets of elastomeric material would be in close and sometimes sealed contact with
each other.

The complete wound dressing 10 shown in Figure 1 comprises upper foam layer
12 and lower foam layer 36. Lower foam layer 36 is enveloped within two sheets of
elastomeric material 38 such as are used for the membranes of surgical drapes. The
elastomeric sheets 38 may preferably be constructed from polyurethane film, which
provides both the necessary strength and resiliency needed for placement in direct
contact with the wound. Another suitable material is polytetrafluoroethylene (PTFE).
Elastomeric sheets 38 are sealed on their periphery, e.g. by welding or adhesive, in a
manner that surrounds the lower layer of foam 36. Elastomeric sheets 38 resist the
formation of wound adhesions and are therefore appropriate for placement in direct
contact with the tissue surfaces within the wound and around the wound periphery.

Placing such non-porous film material in contact with the wound opening, rather
than open cell foam or a mesh material greatly reduces the occurrence of adhesions

that, over time would make removal of the dressing difficult or dangerous. The



v~0 ons~2~s 1? PCT/ G B(11 /(12035 the Like. The nore pliable | ower foam

| ayer, where enpl oyed, should have a thickness on the order of 5 to 15 m~,

e.g. 5 tovi®ommisbout /4 to 3/~ inch) so as to be capabl gcplopagings easily

inserted into the wound. The structure of the present invention nmay

| i kewi se be utilized on the surface of the skin when the open wound is not

associated with an internal cavity or the like. In such a case the

peri phery of the elastoneric | ower envel ope may contact the skin

surroundi ng the wound. This is appropriate as |long as the periphery of the

drape covering the upper foam |l ayer e~tends suitably beyond the | ower

. envel ope 1@%@@?&@ 1696 1%%%@&98@ Rasily s SVeNthd/d intd @k SFALRA, becones
apparent ‘that the [ ower el astoneric envel'ope nay be pre-nade in a variety

of shapedsharidwst agsr stvielope triay, wp plesirddo dmnplarge eitberdoveh ¢hedwaped whyrebe cut, at

the tinme the dressing is placed on.the wound, tq the appropriaje size and

conf i gur 4B% eges ef Yrleyen aps woogiast with thy $d srtinding ks W@Hn‘ggbﬂ'ﬁ{e of the

present i. i i i o} I Q P igure 1
IS replaé@; Q%fﬁ&%%g%éﬁhgtpgﬁgﬁ&gghﬁggnl ﬁlﬁﬁﬁgﬁgﬁﬁgdune%pgwgig fgneric
envel ope eaclepctposs] dbokve it wbawker foam | ayer 40 and a second | ower foam

| ayer 47?. The_advant age realized by this arrangenent lies in the offset
posi ti oni ng ofhe peerplbfieessingd @ hap a8 esaeralbn g qptle 35 ¥howy d srosiercaen 3y

punct uat i he qug{ I f i Naas r i itioned
in Line va}ffqﬁgt‘haéld' S ﬁﬁ%hgpggh%gsoﬂtﬁgﬁgg&%g%nhe sé‘géﬁﬁﬁgotﬁg%{r%%%oﬁer of

f oam 42. thbh@@maﬂsmgél@fu@t\mmdﬂ@ewhﬁbﬁ&ris viabé apilic®f A&kasimpibe o€ s@nrvel ope 38
are, as descrijbed above, offset fromalignment with holes 34 in the | ower
surface chaghbaving dimgpeionpan the erdarifriechyst by & hechesupito asonech #ok§ t i oned
in the fi.rst . layer. f oam 40, der this.str.ucture.furnther
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remai ni ng conponents, applications, and net hods of use of the dressing are

as descr idyen chlagemiay beostjitahlet fosrothgn types @lirveounds.. Typécap dimensions foent i on
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dressing, especially in conjunction with open and re-enterabl e abdom nal
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positions of the holes may be associated with holes positioned into and through lower

foam layer 36 as described in more detail below. Where holes are provided in the

foam, they may be of different sizes and shapes.

Lower foam layer 36 is preferably constructed from polyurethane having a high

degree of reticulation and good permeability under suction. Foams having at least

90% and preferably 95% of interconnecting cells are preferred. Preferably, the foams

have from 20 to 60 pores per inch. Preferably, the polyurethane foams are prepared by

reacting a hydrophilic polyether polyol with a tolylene diisocyanate in the presence of

water. Carbon dioxide is liberated in the reaction which provides a gaseous blowing



14 CLAIVMs: PCTIGBII | /02035 ' 1. A renovabl e wound cl osure which

conpri ses a porous pad which is perneable to fluids for placenent on or in
a wound, wWwopeneus pad conprising a polyner foam having i peEGRODMEEE | Ng
cells and a sheet of flexible plastics filmhaving a plurality of holes

di stributed over its surface, the pla$tics filmbeing in contact with a
surface of porous pad so that in use, the plastics filmis disposed between
the surface of the wound and the pad, a filmdrape which is inperneable to
| iquids for placenment over the porous pad, the film drape having an
adhesive perineter for sealing to an area of skin surrounding the wound and

connect | QReiTPapsrebedh N ERRAHEN b orhickilul ARE sififhal ' RehieWlatimiuni cat i on

" with the Porous pad for connection to a source of negative pressure for
st i nul at ienkpnaed bpwafaisng dedfobiniindse Ehaprhet hewhiohinit: fo2m iAirdtidlyfornelc cor di ng
to claim1 wherein the holes in the flexible plastics f_|Imconprise slits
or sl ot s.an4cayging|the blowingagsrtiogrrapd @rgqem@ ‘Hpt@mﬁﬁéﬁ gaflst he f1exible

pllastics 111 M Sl ASMOTRLE I TAIRSES Bhnordue AobleORESLAECANM N9 1O

any one of the precedi cl ai s the connecti conprises a

fl ange pakdtipass tiielh thoughi thp dsee foed Wweappdrhe 16wkinndfaepe Asdvill be spar ous pad
and a tubul ar portion which extends through the drape for connection to the
sour ce offfome it nleccperiswith gespsct 18 holessiz andatdc i the slgstomesic gnyslapaniiter ei n t he

fl [ f : hon. i . l.S.: ' [ fl
of 1 ui 0 1PIes SRR Ib A FERLRSE O TRRVRGh AT KA Sy D RRS iy g Wl 5P 15"

PCT/ GBO /233608 th® ®basUNRaya e odigivig t BlodRy3Pre tBé 1bWer RugsRdbNghec| ai s
wherein a second sheet of flexible filmis disposed between the film drape
and t he sswmerissayveleps 48 seaobrl petideircdotirectle pivey e tholas iBahe\doaselaverd to t he
first sheet of flexible fihmaround their respective perineters to form an
envel ope "ahd the second sheet of flexible filmbeing formed with hol es so

that when theHsRHBLGH KRPPRARGfAce XBOHMAE eRBtohRrie cBRYUSSE3 DhreBeREdbYE
pressure, wound exudate i's drawn through the porous pad and out of the pad

t hr ough tpesitineddesp that they areowdlighasikivishdhe heles in the fvaul biger 36 avd dredi ng to
claim G 10 erselinnth;[: l’igwgre rsi actee58 oc%f th%hgnv]:efo%é i I.e In this manner, fluids are
withdrawn (by appropriate negative pressure) from the wound into the holes 34
positioned in the lower surface 30 of the envelope 38 and into the "sink" holes in the
lower foam layer 36. The fluids are then drawn into the cells of the lower foam layer
36 where they are dispersed before again being drawn through holes in the elastomeric
envelope 38, this time in the upper surface 28 of the envelope 38.  Placement of the
lower foam layer/envelope onto or into the wound therefore requires proper
orientation of the holes as shown.

A problem encountered in the prior art has been the deterioration of flow
caused by the clogging of the medium through which the exuded fluids, and the
accompanying debris, must flow. Such flows are drawn towards the source of the
negative pressure thus becoming clogged most quickly along the direct path towards
the vacuum source, in this case the suction tube. The present invention disperses the
vacuum so as to de-localize the flow. The layers of foam and the spaced holes in the
elastomeric sheets provide this dispersion. Even without an interleaved layer of foam,

the off set holes accomplish this purpose. The dark arrows in both Figure 1 and Figure
2 show the flow of exuded fluid through the dressing.



films are sealed together to forma flange of joined film extending
outwardly beyond the perineter of the porous pad. 8. A closure according to
claim6 owolnvdagrsein the holes in the first flexible sheetp@repofifeet W th
respect to the holes in the second flexible film 9. A closure according to
any one of clainms 6 to 8 wherein thelfoles in the first flexible sheet are
aligned with holes within a first contiguous portion of the porous pad and
the holes in the second flexible sheet are aligned with holes in a second
contiguous portion of the porous pad. 10. A closure according to claim9
wherein the porous pad conprises two or nore |layers of polyner foam having

i nter connect i Ngy&ghais -laykt- 12&)@{/@5@&@ IRESIOheASisiOfo A A¥p&ERe Ahe VARURN ecedi ng

cl ai ms wherein the porous pad conprises a pol ymer foam havi ng at | east 90%
of i nter ¢clomnkeaws g Gals sp iom thc ctovsdr b the questnily prefemerd) emhedinknicdsai ns 6 to
11 whereipn an.additi naI Qr ou ad,i.s dis bet t he se nd sheet of
£1 exi bl & PO R hEH S Fhna 3%% qz'lsdlﬁi?rg‘“ézp YOI DR U B8 13, A

removabl libWerdgydpRebelyhrtRRRIfb AR (Rraxk@plee open
wound thg?éﬁ\?g%ﬁ?r%%%%hg%@gﬁﬁ%g{e@% f UI d theryg rtom sai d drre?s(%sllﬁlélg

conpri si nlg loavet ilayst oﬁﬁramm§6pmy hqyerabevatblleS too2 ftimeis dBg pbes ppt ack wé the | n
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inch. Upper foam layer 12 should be somewhat less pliable so as to hold its shape
under the influence of even relatively strong negative pressure. Upper foam layer 12
is placed in direct contact with the upper surface 28 of the elastomeric envelope 38
containing lower foam layer 6. Covering upper foam layer 12 and the balance of the
dressing is elastomeric drape 14, which in the preferred embodiment is made of the
same type of polyurethane film, as is elastomeric envelope 38.

Drape 14 is a single sheet, cut large enough to fully cover upper foam layer 12
and an additional area of skin surrounding the wound site. A pressure sensitive
adhesive, such as a permanently tacky acrylic adhesive, is coated on at least the
periphery of drape 14 for creating an airtight seal against the skin, effectively closing
the dressing and the wound beneath it.

Connector 16 is positioned over a hole cut in drape 14 and is fixed thereto by
sealing patch 22.  Sealing patch 22, which is circular in the preferred embodiment,
adheres to a bottom flange portion 20 of connector 16 as well as drape 14. In this
manner, a negative pressure is drawn in upper foam layer 12 when an appropriate
suction line is attached to tube connector 18 positioned on connector 16.  Flange
portion 20 may have a lower surface shaped with channels to direct flow of fluid from
the porous pad to the tubular portion 18 of the connector. A suitable suction head
connector is shown in GB 2329127 and in US 6216701 (WO 99/13793).

Another embodiment of the present invention is depicted in Figure 3. In this
embodiment, the principles of operation are identical, but the dressing is comprised of

but a single foam layer,the foam layer within the non-porous film is dispensed with.



having a plurality of dispersed transverse holes; and sheets of elastoneric
film sealed at their periphery, said first sheet of elastoneric film
havi ng a panmpsseigy of di spersed hol es therein, said secondpspeshi/edoss
elastonmeric filmhaving a plurality of dlspersed hol es therein, said

di spersed holes in said second sheet lbeing aligned with said dlspersed
holes in said first sheet; a filmdrape, inperneable to fluids, for

pl acenent over said second porous pad and said first porous pad pl aced over
said wound, said filmdrape conprising an adhesive perineter for adhering
said drape to an area of shin surrounding said wound; and a tube connector

posi ti onqgle P UGEIRe8 34 Blablt bobareaRPeR sl pdlydxbmwlé:@memy eainhRftissédinsai d
porous pad, for connection to a source of negative pressure for initiating

a how of amgmdésinA@ gsoducdbm sai d vvound 14. A renpvabl e wound dressi ng,

, according to im13, _the dres tLonally ¢ ri.sin el astoneric
envel ope co fa girng o Fietire dastg ?f‘d {eé% ol "é'ls%}@rﬁ?ﬁélf? 5'%1“f fagl ®Zeal ed at

their pe%rﬁa{agrﬁ/om &9 B\% B%la’%@ﬂ%%&ﬁﬁ&m@ﬂx th%%ﬁ'uﬁd §55that HRatinded

el astoneric aving a plurality of dispersed holes thexein, said
di sper seddgml o thei wajlsobf ﬁei wonadn dlhiegehreinis faithéd ssaﬂndhmim%wﬁedi bl es in

said foam pad, said second heet of .el as tic fil.mhaving a rality of
di sper sedfmﬁ‘ffd@¥ ﬁe?re'i‘aﬁm‘gé dléﬁsﬁ@i@& 418{%%‘35 fRag s B[%%%Bﬁéo%ﬁtgl bei ng
al i gned ai rous
pad, per \r%%%ae?) g t% g ?tﬁ(?glééﬁ?c 8?9 %@ct%?ﬂcg%wmsp%ill %%ggﬁ)ﬁa@?ﬁ\%’?{ﬁwsal d
first pomathsthpach swéicd cﬁf&h@lﬁotb.nppacbamd paggmahiimpsil dds plapmal gveerthd foam havi ng

interconne(itl n cells. E}e O 01/ 8s2~8 PCI/ GB0O1/0203s 17 I5. A renovabl e
wound dr 88¢fRgheciSgde ssplthe dessipgindhowoushl i ed to a | arge open wound t hat

requires the l%t@é&‘%@‘ﬁrc%dx‘}nlg‘ﬁ SobDES Sealihd Bch 2R HaPHR AhnEAOPLd BlN9:
dressing, the patch may be part of the surgical drape, as described and illustrated in
GB 2,329,127 and US 6216701.

The dressing structure of the present invention could be applied in a number of
circumstances in association with a variety of different wound types. In the case of an
open abdominal wound as might result from surgery, the lower foam layer contained
within the elastomeric envelope would be positioned within the wound with the
periphery possibly extending under the fascia and peritoneum of the abdominal walil.
The upper foam layer could then be cut to a size appropriate for positioning on the
exposed upper surface of the lower layer envelope. The drape with the appropriately
positioned spigot may then be placed over the upper foam layer and the wound as a
whole, extending two or more inches over the skin surrounding the wound, and
adhesively holding the dressing in place. Application of a suction line as described
above draws the entire dressing onto the wound and serves to initiate the flow of

effluent through the dressing.

The thickness of the upper and lower foam layers is determined in part by the
desire to have a flat profile to the dressing when it is in place. The more rigid upper
layer of foam may, in the preferred embodiment, have a thickness on the order of 25
to 75 mm (1 inch to -3 inches) uncompressed. Its rigidity should limit compression to

80% - 90% under the negative pressures normally associated with wound suction and



a first porous pad, perneable to fluids, for placenent in contact with the
wound, said first porous pad conprising: a foam pad conprising a polyner
based foawdavgsag i nterconnecting cells and having a plurapgtispafoRksper sed
transverse holes; and an el astoneric envel ope conprising first and second
sheets of elastomeric film sealed atjatheir periphery, and enclosing said
foam pad, said first sheet of elastoneric filmhaving a plurality of

di spersed hol es therein, said dispersed holes being offset from alignnent
with said dispersed holes in said foam pad, said second sheet of

el astoneric filmhaving a plurality of dispersed holes therein, said
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. porous pad conprising a polyner foam having interconnecting cells; a film

drape, i wpéeingaisily inssried uiteghe woundpl acement over said second porous pad and

said f rst porous, pa | aced over.said wound, said film.drape conprising an
adhesi ve peri r@f”éﬁfg‘rrgé?ﬁﬁ?r?rﬁﬁengéﬂvﬁmé(im_a'ﬁléy e g?élgj%efd %rkﬁﬁsélffg%oundi ng
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in flow conmmunication with said second porous pad, for connhection to a
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said wound. 16.. A nethod. for, the tenparary closure and.drai e, of an open
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contact with the wound, orpviding s porous pad of & size af Least as large

foam layer and the drape may be cut, at the time the dressing is placed on the wound,
to the appropriate size and configuration.

Figure 2 discloses an alternate preferred embodiment of the present invention
wherein the single lower layer of foam shown in Figure 1 is replaced with a double
layer of foam. In this embodiment, elastomeric envelope 38 encloses a first Jower
foam layer 40 and a second lower foam layer 42. The advantage realized by this
arrangement lies in the offset positioning of the holes interspersed in both foam layers.
Holes 34 punctuating the lower wall 30 of elastomeric envelope 38 remain positioned
in line with the "sink" holes positioned in the second (bottom) layer of foam 42.
Holes 32 punctuating the upper wall 28 of elastomeric envelope 38 are, as described
above, offset from alignment with holes 34 in the lower surface of the envelope, but
are aligned with the "sink" holes positioned in the first (top) layer of foam 40. Under
this structure further dispersion of the flow of fluid occurs thus decreasing the
localization of clogging debris and prolonging the effective life of the dressing. The
remaining components, applications, and methods of use of the dressing are as
described above in conjunction with Figure 1.

The present invention has been described in conjunction with certain preferred
embodiments. Alternative embodiments and further applications of the invention will

be anticipated by those skilled in the art without departure from the basic concepts and



open wound; placing said porous pad on top of the filmleaving a surface
portion of said porouspad exposed; sealing said flexible filmand porous
pad wi t higosajsshmgound with a renovabl e adhesive el ast oner ipeTfGhovopesi ti oned
in contact wth an area of skin surrounding said wound; and providing a
negative pressure through said seal ihto said porous pad for drawing a flow
of exuded fluids fromsaid wound. 17. A nethod according to claim1&
wherein the porous pad is contained in an envel ope of flexible film the
frimbeing seal ed around the periphery of the porous pad and the film

Form ng upper and | ower surfaces of said envel ope each having a plurality
of apertures therein and the t.h ISl : lgcingg sai d
envel opep’i“?‘i”lg%?fi@le i OP'heC%%%gxgéﬁgﬁ%qedg? |bﬁg“ ?%grlgiﬁﬁ%%gbﬁf?ﬁi n the
wound usg&gige_lg[ﬁpp(\/p{em a8 Hies bgoughaskeiesr i fGirhiar mapaiis world de ogeallysai d

envel ope "and i contact with skin surroundi ng the woupd, and appl.yi ng
negat i vesyitabls ur Eetthinogghnetiies aslafimengionsy has hern dessoPef A% aPB‘%Bf%tiem | 7

wherein a second porous pad . s.placed ov i I

est abl i SHET B’)?“BPQEPWB“?‘%ea@d%EiV%O%SI %psﬁ%%%e%?):s %fﬁ?{%kéé%g,%gﬁae%% ope and
second pg\%@%ﬁ%ﬂdwith% cfafd @é@n@iable abdominal wounds. ~These geometries and

9. A(sr. ALS e As A R As. As. A (. As?. AL(Lr. As. AL. A~ 5~Ty<

NNr ' Dz upKfnadn¥ipas |aca noafivedded] asalimiing djué re slesejbed ] asatgpecaptatijeced &) ca] ca] ca
ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] cal.cal] cal i Z

1$$Y]8Le&33&0’18£§£§g§' gﬂap{’%/éi‘l“éb‘j ]%chf‘g%] H%%%%%@Qﬁ%% e rgancheca] ca] ca]

ca] ca] calcal.cal caJE alcalcatlinalraht & tlesatbahsnlimatd by 0RbRGGOR G

..... H#J ZZ| wgl gb] X] ] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]

ca] ca] caldea}ipede dliciapest defined by the specific claims that follow.

aJ cal] ca] ca] ca] ca] ca] ca]ca]ca] ca]cal calcal zzzzz[ U V[[[[P\\\/]0]~]]]] D",

8 " ,a~aaaCb}xsnid Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Chbb@AcBcCcDcEcl cUcXckcc

dBddgVgj Bkpkkl r1 111 po~oo000} xsni c”Y]]] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca! oor"s@sssFt

tt u] uuuuuuuwxYxzxxy]yyzlzyzzzO{{{}xsnid_Z]]]]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]l

ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]calca]calca! {|]|]|\]|

|| $}p}}} F—~~<4"Q*@ xsnid_Z]]]]ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

" ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca! @h

I'p]/}1 X3}o4}xsnid_Z]]]]ca] cal]ca]ca]ca]ca]ca]ca]ca]lcalca]lcalcalcalcalc

a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca!5~!v{\=@ 10%& ()-y

10%& ()- f 10%& ()-!"10%& ()- '10%& ()-!2' 10%b& ()-v< dB'y2&10%b& () -

&010%&' () - F% 10%& () - &H#10%& () - 10%& () - @10%& ()- NaVK@



10M 10M 10MSs<10%V&' () - &910%h& ()- | 7910%& ()- ! 5S10%b& ()- 4f
10%& () - NdEVK@ 10& &10% &' ()-L10%& ()- 10%& ()-
1" 10% & (ywd 4084 () -s10% & () -r' DAEVK@ 10L@ 10% & ()-( _  pcT/GBOL/02035
10%2& ()-98&10%& ()-L 10%& ()- &10%& ()- 10%& ()- &qZ[\dE:/ 10z
10z99L10% & ()-7 10%& ()-5 10%& ()1"LF410°/<Z&' ()-2GL0%& ()-0
10%& ()-\]zAoM /s 10%& ()-!s3 10% (& ()-s3 10% ()-! !'10% 6
& ()-1TP 110%8$& ()-! X 110% ()- 10zml234@r S4ys10% & ()-s10%& ()- 10 10
10! s& 10%&' ()-3s& 10%&' ()-3!'s 10%&k ()-BQD= dEr S4ys1010%& ()- Y10%& ()--
10%& ()- 10%& ()- 10%& ()-Y"10%& ()-= $PIVEWX&Y&e&XMHCys1s10%& () -
10z 10z ¢Pa3pM§%z & ()-s010%& ()- 10%& ()- 10%& () - e&g&vé&&&#' s' dEnbCysl
1090& ()= I0%& ()-9: 10%& () -
1090& ()-1"1090& ()-,t10%& ()-s'"")..../xnb@!ys ' 10%00& ()-y 10T
1. A removable wound closure which comprises a porous pad which is

permeable to fluids for placement on or in a wound, the porous pad comprising a

polymer foam having interconnecting cells and a sheet of flexible plastics film having a

plurality of holes distributed over its surface, the plastics film being in contact with a

surface of porous pad so that in use, the plastics film is disposed between the surface

of the wound and the pad, a film drape which is impermeable to liquids for placement

over the porous pad, the film drape having an adhesive perimeter for sealing to an area

of skin surrounding the wound and connection means extending through the film drape

and in flow communication with the porous pad for connection to a source of negative

pressure for stimulating a flow of exuded fluids from the wound.

2. A closure according to claim 1 wherein the holes in the flexible plastics

film comprise slits or slots.

3. A closure according to claim 1 or 2 wherein the flexible plastics film is

an elastomeric film material.

4. A closure according to any one of the preceding claims wherein the
connection means comprises a flange portion which is disposed between the film drape
and the porous pad and a tubular portion which extends through the drape for

connection to the source of negative pressure.

5. A closure according to claim 4 wherein the flange portion of the
connection means includes channels for directing flow of fluid from the porous pad to

the tubular portion.
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said second sheet of flexible film being sealed to the first sheet of flexible film around

their respective perimeters to form an envelope and the second sheet of flexible film

being formed with holes so that when the connection means is connected to a source

of negative pressure, wound exudate is drawn through the porous pad and out of the

pad through the holes in the second flexible sheet.

7. A closure according to claim 6 wherein the perimeters of the flexible
films are sealed together to form a flange of joined film extending outwardly beyond

the perimeter of the porous pad.

8. A closure according to claim 6 or 7 wherein the holes in the first

flexible sheet are offset with respect to the holes in the second flexible film.

9. A closure according to any one of claims 6 to 8 wherein the holes in the
first flexible sheet are aligned with holes within a first contiguous portion of the porous
pad and the holes in the second flexible sheet are aligned with holes in a second

contiguous portion of the porous pad.

10. A closure according to claim 9 wherein the porous pad comprises two

or more layers of polymer foam having interconnecting cells.

11. A closure according to any one of the preceding claims wherein the

porous pad comprises a polymer foam having at least 90% of interconnecting cells.

12. A closure according to any one of claims 6 to 11 wherein an additional

porous pad is disposed between the second sheet of flexible film and the film drape.
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having a plurality of dispersed transverse holes; and

sheets of elastomeric film, sealed at their periphery, said first sheet of
elastomeric film having a plurality of dispersed holes therein, said second sheet of
elastomeric film having a plurality of dispersed holes therein, said dispersed holes in
said second sheet being aligned with said dispersed holes in said first sheet;

a film drape, impermeable to fluids, for placement over said second porous pad
and said first porous pad placed over said wound, said film drape comprising an
adhesive perimeter for adhering said drape to an area of skin surrounding said wound;
and

a tube connector positioned through said film drape and in flow communication
with said porous pad, for connection to a source of negative pressure for initiating a

flow of exuded fluids from said wound.

14. A removable wound dressing, according to claim 13, the dressing
additionally comprising:

an elastomeric envelope comprising first and second sheets of elastomeric film.
sealed at their periphery, and enclosing said foam pad, said first sheet of elastomeric
film having a plurality of dispersed holes therein, said dispersed holes being offset from
alignment with said dispersed holes in said foam pad, said second sheet of elastomeric
film having a plurality of dispersed holes therein, said dispersed holes in said second
sheet being aligned with said dispersed holes in said foam pad; and

a second porous pad, permeable to fluids, for placement over, and in contact
with, said first porous pad, said second porous pad comprising a polymer foam having

interconnecting cells.
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a foam pa compnsmg a polymer based foam having interconnecting cells and

having a plurality of dispersed transverse holes; and

an elastomeric envelope comprising first and second sheets of elastomeric film,
sealed at their periphery, and enclosing said foam pad, said first sheet of elastomeric
film having a plurality of dispersed holes therein, said dispersed holes being offset from
alignment with said dispersed holes in said foam pad, said second sheet of elastomeric
film having a plurality of dispersed holes therein, said dispersed holes in said second
sheet being aligned with said dispersed holes in said foam pad;

a second porous pad, permeable to fluids, for placement over, and in contact
with, said first porous pad, said second porous pad comprising a polymer foam having
interconnecting cells;

a film drape, impermeable to fluids, for placement over said second porous pad
and said first porous pad placed over said wound, said film drape comprising an
adhesive perimeter for adhering said drape to an area of skin surrounding said wound;
and

a tubular connector positioned through said film drape and in flow
communication with said second porous pad, for connection to a source of negative

pressure for initiating a flow of exuded fluids from said wound.

16. A method for the temporary closure and drainage of an open
wound, especially as for a surgical abdominal wound that may require repeated
access there through into the abdominal cavity, said method comprising the

steps of:
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in contact with the wound, providing a porous pad of a size at least as large as said
open wound;
placing said porous pad on top of the film leaving a surface portion of said
porous pad exposed;
sealing said flexible film and porous pad within said wound with a removable
adhesive elastomeric film positioned in contact with an area of skin surrounding said
wound; and

providing a negative pressure through said seal into said porous pad for

drawing a flow of exuded fluids from said wound.

17. A method according to claim 16 wherein the porous pad is contained in
an envelope of flexible film, the film being sealed around the periphery of the porous
pad and the film forming upper and lower surfaces of said envelope each having a
plurality of apertures therein and the method comprising the steps of placing said
envelope in contact with the wound and sealing the envelope within the wound using a
removable adhesive elastomeric film positioned over said envelope and in contact with

skin surrounding the wound and applying negative pressure through the seal.

18. A method according to claim 17 wherein a second porous pad is placed
over said envelope and a seal established by placing the adhesive elastomeric film over

the envelope and second porous pad.



