;e3eD $(6TD Z #29 COctober 2004 1 Abdom nal Wund Dressing This invention
rel ates generally to nmethods and devices used for heal i n@Q9@utotds2@Bused by
injury or surgery. Mre specifically, this invention relates to nethods and
devices for facilitating the healing of open wounds such as abdom nal
wounds that benefit fromtenporary closure and | ater reopening before final
closure. Significant advances have been nade in preventing postoperative
infections. Still, post operative treat frent of patients receiving many
types of invasive surgeries, especially those involving the abdom nal
cavity, is enhanced by the abmmm;ﬁiﬂk cavity in order to
address peritonitis and other infections that often inhibit the final

heal i ng of the vEnidmanton helaicatgenerally o gacthodsNhid alevices apdd farnhaalingome i s

no postoperative infections or other conplicatjons such

at.soever,
conpl i cat i GyangE cavserr g dinDy §r SHBEYy B’B}swp‘a&%@ Ha\émi; dByentign (¢ates ddy conmon
practice of bl is 1Y C t tering
t he wound foﬁﬁ(ﬁcﬁea{nguérhgg% %gml %@?‘?&ft stf%)’g?ﬂ‘g Afo %g{llcl’cht %abé.fr(l) 1@3
treating suedund®Hat bartit 08, tepbraty dokuire hel lhlree&bpdnbgbﬁm finahelbsurar
definitive, closure. The background description in U S. Patent No.
5,437, 683 1ssued; %ﬂflgﬁﬁl MR0hcBd hile beHihideS PBVaHing|poStop&ti®s inféteions.
di scl osure of which is i ncorporated herein by reference, reviews various
conpl i cat i Ghill, pestowpiesdtiod trehtnienabfipatients| resaivige myanartypeshd ipyrastve surgsties,

post-operativ nsing of t e apdqm nal, cavit .t aches a
somewhat cc?ﬁ?ﬁcéaﬂystgi’ﬁi’t‘fl ving t 104} GAyit, 1% %“l'éﬂ?eg%i’n}ﬁﬁ aﬁﬁlﬁ}‘hﬁ’ e

namel y, a fi,exlohgn bARE iCadi s%atn% hisk@d %ﬁﬁi-’frifélﬂ;oﬂ@fﬁ'a?@ftén"lﬁhbﬁ%@fﬁalt he
wound, provides suction tu extends outward into a larger, seal able
tube that rmyligeof the mtlﬂd enid Ehs 1111em'iboighmf OWhilé theaiptimuosoarteomdvsmp pishier
techni ques for post-operative tenporary wall closure after  abdom nal

surgery haRPCHEA IH@§ Pnsp@y othet GBWH@“’("H@Q@"E%’EW& é‘&@s cmpligatigng qecur

establ i Sh («):léé%[y O’Ph&?&éc‘ﬁ?re & RNk l%ytlhwﬂb%hco p (f N6t Stiblighhs bty of
vari ous prop t enpor ary c osure nodalI'ties e tenporary closure
shoul d be stiipbrary easydtdoppland, &fidreat-enterihg th@lw(ﬁinﬂl fog thbepuapehesniofal

contents, mninal |1¥ interfere with the abdom nal organs and . 29 Cctober
¢

2004 2 sur rideansingghe phdominalgayitymandyfor freating sich copipdfeians: whichgpwsiideon of
adhesi ons an %tedbe%o%?inalagfjdet?fnﬂ%t glpﬁfgcess towards definitive closure. A
pr obl em conmn®d ods of tenporary wound closure is
adhesi on formati

b t he .t t t th th
ound. Such adncORdREEPEN AREEPBEIncy X RalaoNR: paat 851 bl Boseimaln

preparing téiealwuﬂﬁle@sh@éaprc@guwlthglmwsﬁ«e & @6ichds RR¢ t@@tlféfélﬁl such
as gauze, surgical towel's and even open cell foam in direct contact with

t he open woefedersi wyicfusrianions cmnplllaauanse&smmtadi withozhyiomitn} sprgowyi andithe

i ncreased surface_area that prono ad t her eb maki ng
et mot HHECRE BE I OperaRYe R0l Ao R NRGABERE) PR fscor o
on a wound QinleG/hi thiapex GhRAbA MY cG@R il Qe{‘?e E@hbITBK S i NGouf M Ae1yOfa t he

tenporary wound covering nmaterial nore fficult, is manifestly b nefl cial .
A desi rabl eﬂdxal;lerfdmwwmme tisv eedunigg deving tlzat baers ﬂhhevcalppl providion sudtionegat i ve

pressure, an resul tant r.enoval of ded fluids. Such a covering is
e ant er abl B3GR RETRATE L IBP Arigan PP Ao FES e CHET GO AR gt he
wound site. be‘.ﬂﬁ@ffm@leﬂgﬁﬁg covering woul d be nost advantageous for open
abdonmen surgi cal wounds. These devices and techni ques could al so be used on
ot her types of d r i alJ.fi9¢ e The
need for a woun gxl\é\ér}ll{%g%%@%ﬁe@g?& e‘i’ r%a?#lll rﬁgyg{agm {E’%&}f@' iﬁ‘i[rows t he
appl i cat i onabalbmiifut r supgey i Have ageid i describe@s s Sulyingt thesd taxhbiguérg chamtéseased

adverse side effects to the open wund site is apparent, Presently, no such
wound cover‘FSFPé’hS]EfF'e‘%tr@ét%“rﬂ“"%ﬁt‘@iﬂ by whishriot dasithe suitability plowaiens t he

filling of Ig!ahéscg? t &Sng r%cfagﬁ% invention is directed. An object of

t he present vent o provi a |l ayered wound dressing that serves as
a tenporary covegin for an _open woun ermts the application of
negative pressur gtla e HgmpY ‘OS‘HP %Q@gd‘&épﬁmlﬁseaﬂl d?nagﬁiéf fefye m

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



A further object of the present invention to provide a wound dressing that
permts the application of negative pressure for the renzv@ttobér J004i ds from
the wound site in a manner that facilitates the healing of the wound, and

m ni m zes adhesi on formati on between the wound dressing and the underlying
tissue. 29 COct ober 2004 3 Anot her object of the present invention to
provi de a wound dressing that permts the application of negative pressure
for the renoval of fluids fromthe wou site in a manner that does not
pronote the for i of . i gﬁm i he
under | yi ngS Ted @%a“ﬁg‘eyie"t‘ﬁg{agiﬁ 1ggt§allg§%)‘09€og€tshtege I u%ﬂﬁ ﬁ?%lﬁééﬁh%&éﬁﬁg%b exuded
flui ds mayaRbs®mttd frotdss owedd dirithg dosorssi ve bl ockage that woul d degrade
the effectiveness of the negative pressure. A still further object of the
present | nvent i afrofiofy Qthufion ANmARYILAAA mibbido Tt apoiROWOR cosIv e as a
tenporary covering for an open abdom nal” wound and permits the application
of negat i vedijEsieasiormationr batweenr thettisatie add theuntatdrisll ini chatdct ovitht the waudd whi | e

being easily retracted fromthe woynd sjte for the purpose of, pernmfting
repeat od _asbeadhegions arcushiratia, 384\ PMpliraly Ui RIRASS 2) PASRATIR (b BAEMEne . I n
ful fil ment | L r ' ] Loy des an
abdorr nal  Sigush A, BIiGhe SApREuLER s RARAE Bl O

appl i cat i oppaf celefpain, e dpec sonmaet winh tiveopenumelinsli dite, funthar oemplérates Hial
pronotes the healing of the site while limting the fornatiagn oE dhesi ons
that woul dclopesdytPreviding dascassd Briach arca thad promotenedisrian %ﬂtﬂ&%ﬁ efg@b_ect of
the pr ese”‘ina'kﬂlté%%b% ‘t}\ﬁ/lvgﬁl%hérﬁl Weﬂ‘{ﬁéigg'fﬁm{lﬁm)yab! e wound closure which
conprises a porous pag I'ch I's pernmea Fets liquids for placenent on or in
a wound, the poropus pad conprising a polyner .foam havi i ntercaonpecting
cell's and a she a“btflg’ﬂge‘}?igg?‘@ %Fsig{ei e ‘F’?;?MWQ\W 1%u§cr6$tgr}gaqqnﬁl§log§ ﬂ‘ﬁgl es in
i ts surfaceakt e ReADVAICST thd RIWIAG WouskdPRb&GIngMrlaleridl Skt aGfficalt, tige
porous pad so that 1 n use, the plasfics filmis disposed between the
surface of manifesttyubenedivihlt heA pdasiratde f layeredir apendieoedrinigs permpits tbotibltke t o
liquids for placemept over the porqus pad, the film.dra ayi ng an

adhesi ve péPEPlf%f“é‘i‘ o B?gagé%lpfeﬁﬂ“gcf‘ ﬁﬁ%&éahﬂ’f‘ rempeypl o, F?“b%ﬁﬁ‘ﬂés't g‘é&\/\%_und and
connect | on ARARS i?iéé—%ﬂ@llaﬁ'lg £5he WakhosE 61 élbalda.%rtﬁ@@oaﬁawiﬂﬁoﬁﬂ {PRINRORTHEI cati on
wi th the porous~pad for connection to a sourCe of negative pressure for

sti mul at i ngvoand siev Stclex wedend koguind svduldbe ntvst advantdgeolik dorthapicesabdomemne

flexible plastics fi|l mshould constityte a sufficiently small proportion of
the area ofuigifal FORPAS, fThesh (avieesand Heahiash,GoHId also e 4std AR oter R Af ¢ ed

29 Cctober 2004 .4 0L QB Of gifd Al eSidel iisMSs. | Nt O the sheet. In this way,
the film dgés ng%ndgeco%e a herledéato thrglp\%oun% but remains rel atively easy
to renove. Prefetabl t he hol inthe films | d constitute | ess than
100 especi al |y PEGEH FArACubCoyblind 25 shes B RIC R St Wy e3P "ar ea
of the fil mhe {ApabitR@fitkeripeatié aégMioé pbdukSwahodcaliinginerepécala@iéredsigecause
these constitute a very small proportion of the area of the film The slits
or slots maffeetypp dkg pRenbwowndssitepispappasnt. e Pegsently; @o 1sush aypund coestingh oand nay

be aligned.in ro nd . rated b .10 40 ml aces,.. . q. to 30 ml
opaces " TndleRrisBl Sr8te if WRERB LS xR Ihis Fuieli g RRERT fieg ke 0 A
sui t abl e nptRehtahvdnsioRivdtdcdsed pvc of 30 to 80 microns in thickness, e.g.
40 to 60 m crons.

An object of the present invention is to provide a layered wound dressing that

serves as a temporary covering for an open wound and permits the application of

negative pressure for the removal of exuded fluids from the wound.

A further object of the present invention to provide a wound dressing that
permits the application of negative pressure for the removal of fluids from the wound
site in a manner that facilitates the healing of the wound, and minimizes adhesion

formation between the wound dressing and the underlying tissue.



In use, the filmis trimed to size such that it overlaps the wound edge.
An absorbent polyner foam e.g. a reticul ated pol yur et ha*eOttoben2004 tri nmed
to size so that it fits within the boundary of the wound. The trimed foam
pad is placed on the cut filmso that the edges of the film extend beyond
the perineter of the foam e.g. by about 20 to 80 nm preferably 40 to 60
mm typically about 50 mm A surgi cal ape of elastoneric filmlike
material is placed over the foampad and the flexible plastics filmso as
to encapsul ate aRghef %Bje@ﬁpﬁ@h@?fe‘sédt%%erﬁi%ﬁ'to%@@id&@ﬂ@ﬂﬂ&‘%x@%ﬁ‘%ﬂhﬂg- A
suction tube or connector is arranged to extend through the surgical drape
into the ppémmsrthd applicetion oft megativespressumxionitheyremr4l af tfluidsheors wlet womnd ube or
connector is sealed to the surgical drape sp that the space beneath the
drape can B Wi BeBAch ! H?esap%gggw? gle%r%wogt#@éb%&mieweea%@e%g t he
suction tu 0@ i r raf:ayred
suction tu %Ségf(i)%rgllgd;?%r é%%ﬂgssﬁgg%]rﬁfygggr@ﬁﬁ% ﬁl%?%nﬁé%o%q%@ggﬁ 1g{nd in US
Pat ent No. tHe2d6i00d , fluithe nchys pase switleoud fexpériembingsexxpesivel bloakdgg that evopbd at ed
herein by reference, Surgical drapes conventionally conprise a thin

el ast oner i Begadetheaifeqtiveaess ghthe JegAlivE BI9SSWH one side with a tacky,

pressure-sensitive adhesive. Usually, a protective sheet which is treated
with a rel ease Aguill fugthen eljecs of e prasrat inventien fogrevidadniabdeminabyeundway
just before use to reveal the adhesive surface. For th urposes, of . this

| nvent i on, SRR IR NS G ¢ HEPRMIAS FOMEBe T Biteriee SO GRS & i ve
filmare clérmli@ the &5pliRiHPSI neg AW preturSof ARRGembvARP tRRIdafids RofiPhe CUt
for the suction tube or connector) prior to stripping away the protective
sheet. Sui wabhéwhiladeimgeasily feirheted froml thelsvopod gite foir Hbenpurpost (fglenitany ene.
Conmrer ci al {_)%) av&i | abl e gur ical dr a&efs i.ncl ude those marketed by the 3M
Conpany unH@FaEHaCEssIqd mingl caviby 1Y cleanseragdior HESMeBpri se mul ti pl e

| ayers. A suitable tube spigot or connector is provided on the upper
surface of foani# Bﬂflkmh@gtth%ﬁ apd othep OPIECiives the @rosentdnyention drovides aad of
enpl oyi ng | ex|,bl i he | ntact with the. wound and
separate pg?iqnﬁﬁéloyg%% ?%éérlﬁg gﬁ%rﬁ%tﬁ%dgf %)grﬁsngsf t\t{){n%t Bﬁélggheedyﬁpﬂlcghoneﬁ(/el ope
of plasti caedativépressuré id sheawBadi sienh a hitePtiaspiodtotds theheBhgsT thé gisd oneri c
in nature and the filmneed not extend beyond the perineter of the foam
However, i whilg lavitingthe formasioprefyadhesigng thatgeoudd prévieni dhet remdival obdlond t he
peri neter S}Cestihe foam e.g. by about 20 to 80 mm nore usually about 40 to
60 mm typi caﬂ]%i about 50 mm Suitable elastoneric filmmterials include
pol yur et hane, P'IAFE, or gol but adi ene filns, siml|ar to those used for
surgi cal dr apesAcBITdrg 1A 8RS asPEH T AP RICHRE VNN et ds Provided anpmewabls  about
30 to 70 m bl 1 : i ahout 1 Crons.
A nunber g?]% gﬁ?f%eorsgﬁfﬁ@%i g%'léﬁ}%gf ;.71 ngsr}oggo ?n&)s lggﬁsx%pﬁﬁ%‘leﬂectbt ,thlﬁgpfg?d and
encl osed i plagemenvail open af weliak tthergotoms f padneomegrisingab . polytmerefpaiehodipy eni ent
to weld the filmto formthe envel gpe using ultrasonic or heat wel ding.
Commonl y, HHHEMISSINg st gRd & eeéaﬁﬁg&l)#‘rﬁl@%w Him hayipg a plyrality 1o heles iy ¢ he

f oam pad i I -1 P iD: i i .t he foam
pads ey b SUERePHERRSES bl Rlapt iof e, DY B B8 S M i
140, 175 ansk, BeOplastics film tihdispasad betdicare theisarface/ofihd woumd rainke pbadim filavi ng a
t hi ckness qf about 5 to 10 e..g.,.about 6 nmm is suitable. Polyurethane
f oans havi fifP& "ﬁﬂ?lbissin}@“a?arpg‘{)ﬁﬂqu‘@és £ Bacemen overgthy gopaus pad, thecdflnyy e
preferred. larf Q@HEBivO" i |y . i vely be
used. I|f rrgfé? Fgﬁgﬂgaﬁars ofv Qﬁggﬁn{eg}lggi%aﬁgggg%hd% ??g? (girglit?1 %ugljro [r%g&ﬁg;thebe used
in differemouhdysnd choectxanpéans titendimy ehrouph cthat fikd dvipd dnbeid diwer film
may be of ﬁ%(?rln}{]vi nyl. al ng}%l f oam 3Ed t he upper foam | ayers) may be of

pol yur et haHRNMUNEL R te posens Red f1of GORBCGHER {9 2 PoiFes ofiegataiersptsuredpr | east
one | over Lawhuiff  HBAIIRYIARNS ML the Whughast omeri ¢ material and placed
in direct contact " wth the tissue wmthin the open wound. |n another

enbodi ment, onl i 0 i.S_us and the envel ope

el astomeri c nat gp?é]? h%glrlltEi }é‘Jf %]%%{Slet I%‘é’gtﬁ’g?%}%n %]?Ouf‘:gg?ﬁslggut?)laasél l?lﬁg'd?nrwjit
contact W propbhinogfethe whsanst. thElfilth df coh@ ik ANBhdW oD tHAE tHRFE &SIhRed hr ough
the holes in the flexible or elastoneric material, and then through the

foam In the multi |ayer enbodinent, fluids are drawn by negative pressure
t hrough the holes located in the elastoneric envel ope, through the | ower

| ayers) of foam again through holes in the elastoneric envel ope, and then
t hrough the upper |ayer of foamthat is placed over the envel oped | ower

| ayer(s). In the multi |ayer enbodi nent, the | ower |ayers) of foam may be
of a finer porosity while the upper |ayer of foam may be coarser. In all
enbodi nents of the present invention, an adhesive elastoneric sheet, e.g. a

o o o " o o o " o M



29 Cctober 2004 7 Reference is nmade to U. S. Patent Application Serial No.
08/ 951,832 and al so to USSN 09/ 078, 223 and GB Pat ent No.2PQ6k&00¥O

94/ 20041 and WD 97/18007), for a description of a negative pressure system
suitable for inplenmenting the vacuumrequired for use of the dressing
structures, and treatnment nethod, described herein. The disclosure of these
docunents is incorporated herein by refgrence. Negative pressure is defined
herein as a vacuum of | ess than 1 atnosphere of pressure. Controlling the
negative ppy heofaﬂﬁoﬁQ!ﬁkﬁgtmwt@n&eée.Snﬁ%ﬁiygv ftwgﬂﬁcaoéé hﬁb?%ﬁ&ﬁﬁe al so
described 11T the above cited reference. The manner of using such systenms in
conj unct i oadhsrddniotthe wdned butngmainsuelktivedy dasydo irbredveh ePrefenably, |the beleoine
apparent tqQ those of ordinary skill in the art. Reference is_ nmade to.
Figure 1 fHe fiimgshould fﬁwwteolrymathﬁv 1%, exRscaN st ﬁ!ﬂ“ Sher SrEs & g?‘h%nt i on
wherein a gi : f [ J 1 Jd zed i t layer
of the dre%lg%]%g?h%g%’fﬁaﬁjieg%% of tlzlaé;lg?rﬁ: ggpghgésaﬁleﬂlga@ﬁh a |§’}Rg>@g|"g‘§2 vi ews of
the dressi pgfefedibeeause arentonsnitued vean smali propgrtiohef tlichaed afithe filmf f oam and
the intervening sheets of elastomeric material would be in close and
sonmetines seal eq¢hC Qs 3 loW hlly BCANIPHEONS to heme @ habea . yvemnd 1spgsaid1g 10
shown in Figure 1 conprises upper foam | ayer 12 and foam | ayer 36. Lower

f oam | ayer n@g bt sligneddh opesiand separated by 16 hedd milopaess asg.APge 36 mibspacésal 38
such as are used for the nenbranes of surgical drapes. The el astoneric
sheets 38 nmay pTh dleably fibe shonldt beu sifbdichnpmiffab ol @t ashepd. i |AMsuivdbiec h

provi des both the necessary strength and resiliency needed fot placenent in
di rect conmaterialysipiastipisedprsrad 304p g@ Rueronsin thiskeesprstge A0 49 69 gicrons.

pol ytetrafl uoroet hyl ene (PTFE). El astoneric sheets 38 are sealed on their
peri phery, e.g. libysendledilnyisdrimpktetsi size, such that nboweslaps thatweundrasigadsint he

| ower | ayer, of foanf El ast oneri.c shg%tp 38 rezj st the formati.on of wound

36.
adhesi ons AWATREREPOINECE QAL S g HFYIAE rethang ARt 1S; MRG0 SiZeosht act
Wi th the ty5pHgitsWithRCERE phhddahof (A€ weaHAITRO HirRnO Rfhat BSI 1 d BRthPhery.
Pl aci ng such non-porous filmraterial 1n contact wmth the und openi ng,
rat her t haoutdfiersocthhd thé edges @f the fiteséxterat lsayoad thgrpesihdeyer o thecfesms fig. by
occurrence of aaglgsi ons thfa over time woul d npke renoval of the dressing

t d
difficult #pouyafdepemm, preistablr4(igeh0 mpp Hypecaty aboytiSQunm. Ahsnrgicabdrape | oner
| ayer enve ' I Mt re-b 0t J.ower
| ayer envei)gggﬂlﬁ%cf?@ggh %(E ﬁ%ﬁ?a?%eﬁéﬁc%péh%tfﬁg@ p%\(}é?@{%%ﬂ%%lﬁyﬂa\%ﬂgs?ei n the
edges of t filmlsay®rto aneapsulatomidagrovide tah difvdgls lsedl Gur tleuwdumd dickdngwound or
preferably into the wound | eaving the upper surface of the upper surface of

the | ower PUEER tebe @1 erceion BsaFngerd ik exiprd tsoned, thesurgicad  diape gredks ng 10

) . _ © RESFFCr e g
Froure s Rainty idat ofhfY b ASRIRIL R, ThOSTRATDEG: colnbh@ls Sede 0 1o
size and shape afrgitiledrapaisd thay thdispdeei tbehcath thebérapprhh 8. mAinfagedangul ar or

square shaBe having di rensi gns on the order of 8 inches by 8 inches up to
as much asPHEESUHBHRY agosphiesic, by, ganngeting: the suctiop telisrar goBneck): 1@ 8 soyrge of
conjunctio ks b i e i i jons and
hapes,  sucTPLd plelul AN Aed SRS FREAR HARH EeseI0h OB BROH ey
types of wbiend32912§pinddh UB ewsi Nos6216701,the Kiveksee dnchitlols §Peaifieslly

di mensi ons, of oval or elliptical foam slabs are given above. This basic
structure HERIERELRGEn byteferRehited with any of these, or even ot her,
shapes and sizes. Elastoneric sheets 38 are provided with a plurality of

hol es 32 and 34Spigicahelrafsp eqonugrdionatlie comptises a2Bimnlisemest file vdndeliope t hey

define. Th | es,;may be of t order of 3 mm (.1/8 i,nch) tqg 6 (1/4
inch) in | g‘?mag‘%dgfa"e fll(}m%_ are 8lrdcen)gﬂﬁ rf'uMCEY’n%rﬁﬁub%seggﬁvwgﬁsé‘;edi 3{?8?@0‘1 acr oss
the surfacerodctivbehadeivhivnds geated WRR aQBlease abbnt EantaBEs (e AdAEdvd Surfict Red)
centres. Preferably, the holes are slit- or slot-shaped. The positions of

the hol es iesitipRedasan gyshbefaramse o teytad shemsibiesivosietice.nkFar thnpurpbses ofthid ower
foam | ayer , s described i e.detail bel ow. ere hol are provided
in the foaM gf‘ﬁ%ny 3> bﬁBPIfﬁTe;%éFsémelgﬁt%gn%ﬁ]@ Bré’ge.ct‘[eoﬁé?a % ayer 36

is preferably constructed from pol yuret hane having a hi gh degree of
reticul ati on and good perneability under suction. Foans having at | east 90%
and preferably 95% of interconnecting cells are preferred. Preferably, the
foanms have from 20 to 60 pores per inch. Preferably, the pol yurethane foans
are prepared by reacting a hydrophilic polyether polyol with a tolyl ene
diisocyanate in the presence of water. Carbon dioxide is liberated in the
reaction which provides a gaseous bl ow ng



29 Cctober 2004 9 agent. Pore size can be controlled by tenperature and
stirring. Reticulation is enhanced by maintaining the fad2hDctobérr2804hanber
in which the foamis initially formed and causing the bl owi ng agent to
expand further and rupturing cell walls. As indicated above, |ower foam

| ayer 36 is punctuated by a plurality of holes that pass entirely through
the layer fromits upper to | ower surfage. As will be seen fromtheir

pl acenent with respect to holes 32 and 34 in the el astomeric envel ope, the
holes in { lge | UG of R % ol G 36:AP S Gtbel & doRAMGLF bilito stffingthi ch
the exuded fluids fromthe wound may be drawn. Holes 34" 1 n the ['ower

sur face of avigethelpagtaiveshest.envel ope 38 nay be positioned directly over the
holes in the foam|ayer 36. Holes 32 in the upper wall 28 of the

el astomeri c envshiggde 38lastomet effimabl yiclpdsi polyarthade tandt podiotaliehenot
aligned with the holes in the foamlayer 36 and the holes in the | ower
surface 30Cemmaneialy,gwdileple spezical qrapes snchidertbese markptgd byrthe M Gampery ( by
appropri ate_negat.i v ressur fyomthe wound into the holes 34 positioned
in the | owtl eég}ef%aéign%ﬁofe aﬁéménvel ope 38 and into the "sink"™ holes in the

| ower foam | ayer 36. The fluids are then drawn into the cells of the |ower
foam | ayer 36 whbs gﬂﬂh@@y somprfedpuitinle dayses o suitabls tibe)spigef A1cqmRecionibugh

holes in t L j 8 ' : 8 of the
envel ope sBoveBImOBE U SHELPBEfoifh £ YoindekF 0 0 o BSiRES ol D1
wound t her hfseaé of egployig aflexiiste prsiichedtiio tomict twhith the weand sndsi saparateA

probl em encountered in the prior art has been the deterioration of flow

caused by PPEoBIEBRIYRST BrRm: e fRaminah herinslogtd imeRvelpee ebaleties filmi Is, and
the accomanyligodl&Rid fre ks Bl Yhay S diUR. 818 L BNDE QY laq e _sour ce
of the negatlve pressure us becom’ng cl ogged nost qui ckl'y al ong e
direct pat bxttodvaesimdt the pedifietemofahe ¢eam.i THawdver, da&ecdrvenistClo providghe. The

present invention, disperses the vacuumso as to de-localize the flow The
| ayers of flarge offdm axéendprechsgontbihe peiimetenel BE deansres. by abewtldo §Pamnde thi s

di i A t } | | f feam,..th f f hol
accompi i ano Bt WBO' ot St SRR oI bo Fim - S Thtt MasfheeR Gt "2 S how
the flow omaxidieidclubiepelyifetiuePTIE 6 gistuddicne AthsOsiblRe ko 24 uddli Upper

foam | ayer 12 provides the initial mechanismfor dispersing the vacuum that
draws the fargpegical grapes nPrefesablp iheiclastametie fibm daen thigknossedfcaboed3isbBi ment
as shown in.Figure 1. upper foam.layver 12.is .a rser pol yester-based or
pol yur et hane™" %Sarﬁsﬂ%%?}ﬁgg(grt%a e]fnl??%gl’ dmlfﬁli{yh%tf?“f 'inb(iﬂ%[% I éygpmé?r oF

pol yur et haﬂﬂ’fef‘é?ﬁlﬁ‘l siZe@ oSt itbain siaBE whilp 8 cul, aN4ped Ahd ERAMEAGn TRXnhAYS: about
1.5 to 2 times the pores per inch of the coarser foamlayer. Typically, the
coar se | ayef elaptomsam fitay materiel. 20t may 3 panvesiepieto wakhthe Uplpe to flommtheayer 12
shoul d be sovr’gPV\hatS.l esi | iable sg as. to ho(ljd itnil shgge under the influence
of even refativel y> 8t tﬁzgsowgggrt MeE WFng,r SOppRY- £ (?ﬁ“inak/é*fﬂuﬂés i% pl aced
in direct ﬁllsiﬂbﬂﬁiatél\y tellighiesl #PRRpe WAkl theGosth Fal&is SRS pRIGEH] e@l'iabﬁ%hpﬂﬁ 38
contai ning Iower foam l'ayer 36. Covering upper foamTlayer 12 and the

bal ance of shape. dryeiral siges kor gheaformnpadis anayr kepabout 2820 ranidr380hempfoeftier r ed

enbodi nment _j s de of th anme p f urethane film as is elastoneric
envel ope 3BUP YPE"HI" iaggaa g}l‘hé{uﬁ Eﬁg@?‘?% tmpa&éetﬁﬁﬁwah dirpensipn; y%cover
upper f oanpbig¥Rthade fodid MRingddifitiaRa ofaBeO t$HD Ay ref%?Lh'BQﬁtnG hig€ jghound
site. A pressure sensitive adhesive, such as a permanently tacky acrylic
adhesi ve, pytablsat Ralywathane foamsthaving appare pizeof abdut B0apS014.gf 40 porcegti ng an
airtight seal against t skin, effectivel | Qs t he dressin nd the
wound bene%ﬂch ?‘?Pre%dﬁerqer(;lt%&mﬁ% ff’%mi)BrsP?l%‘Héoﬁﬁglg‘ ?‘%nﬁ‘o‘F‘@’ Ellﬁ‘im?tW%B’?]éﬁpe 14
and is fixagd her afuliply 1828 P ot c&%}loy@&ahifﬂ:&n@%ﬁﬁk gy YOWED i
circular in the preferred enbodi ment, adhéres to a bottom | ange portion 20
of connect differ@t dayepe| Forsaxamplep dhel ayerd fn cotactrwitindhe lewencfilat mag fgr ebsure is
drawn in u . | ayer 12 en _an appropriate suctjon line is attached
to tube coﬁ%ﬁ?&fﬁ%@&aﬂ ?‘%9&@%”%9?‘ E%Hﬂ@é?rgsr) nlagﬁ)e,g'fgﬂ Urethaei on 20 may have
a |lower surface shaped with channels to direct flow of fluid fromthe
porous pad to the tubular portion 18 of the connector 16. A suitable
suction head connector is shown in GB 2329127 and in US 6216701 (WO

99/ 13793). Anot her enbodi nent of the present invention is depicted in
Figure 3. In this enbodinent, the principles of operation are identical,

but the dressing is conprised of but a single foaml|ayer, the foam|ayer
within the non-porous filmis dispensed wth.



29 COct ober 2004 11 The foamutilized is black col oured open cell
pol yuret hane currently conmmercialised in assignee' s V. A T Optobeh 204
Referring to Figure 3, a flexible sheet 38 of sem -stiff plastics material,
e.g. fornmed fromplasticised pvc is placed in contact with the wound so
that the trimmed edges line the walls of the wound. The sheet is forned
with holes 34 which are preferably slits or narrow slots. A reticul ated
pl astics foamis placed on top of the sheet 38. A suction head connector 16
is placed with jf gl hANGE LOLHLOMmeR:, | it £ARGHe! 10Wet NajehCof! PRS Ml aGe of the
f oam pad and a surg?i caFt gﬁyape 147 1s pl ace%?over 0t ﬁe ?%eam and théig{sheet 38
to seal thendssedsn elgstbmetibmawoiahahd plastieadiredt cpntasti wiithnthe aisseepautlan eheseal i ng
patch 22 to seal the_connector to the dressing, the _patch nay be part of
the surgi caperdvapd. K appiber qahadimen, paly astipgle dayer of deam 13388d; apd abgy Us
6216701. TR, RSH BstSIEHE tHifi&rid? cohlihibd FRENlyed BY $5rh 9 piRY dn Rfire2PP! i €d
F Yy Gr Qi Tt
in a nunber of “circunmstances 1 n assoclatton wth a variety of different
wound typesontddd withehe agen wbuln open abdomi nal wound as might result from
surgery, the lower foam|ayer contained within the elastoneric envel ope
woul d be positi pRge mtd}wntﬂaﬁnefgaw&lﬁwsme trh@uite thed RSIeY il AR lekivleest endi ng
under the fascia and peritonéumof the abdom nal wall. The upper foam|ayer
coul d t henelagtomeric tnaateriadi aud thepribpuightthe ffoam.pdyi the oniltiglays amodixedsed
upper surfgce of the |ower |ayer envelope. Th E:r ewth,th ropriately
posi t i oned P gt YR PRaketlt rasite BUBER 7S holsdpoasibin ey teteric he
wound as aeﬂ%ﬂipﬁ; tlﬁéﬁ}@'l‘ﬁb rl'&wérvlﬁye?(s? AP ¥dan, ) Qiﬂsthfb\igli hbI3§ iff elelpitbhindi ng
t he wound, and "adhesi'vely holding the dresSing in place. Application of a
suction | i eevelopedasttheb dtoagiothe ugpervigydr loé fexm ithae idplecesi ovgr tretamvelopedvound
and serves to initiate the flow of effluent through the dressing. The
t hi ckness BWeFf¥elBber and | ower foam layers is determined in part by the

desire to have a flat profile to the dressing when it is in place. The nore
rigid upper | ayhry thsfmelgialayeregynbodimentiethp deswer: layes(sg ob dermranay, behof e figer

t hi ckness gn the ord of 25 to mm inch to.-3. nche nc ressed.
s g di BOroSROuRUE e fbpcE Jats? of IR may woRgescbo b MHTEEeE G uR o
pressure npfecs@t| idvasivAC hitla8Resivel ElaNOMBGC SKEt| Q. ARrgical Urdpe! @BRYs 204 12
the like. The nore pliable | ower foam/l ayer, ere enpl oyed, should have a

t hi ckness emiire treovadddsessfg &1dt ssalbIhenedges. tg. the skin sudropmndiag e wonnd.t A8/ a
inch) so as to bef\ cagabl e, of hei r}% lﬁasi I% insertfe}g) into.the wound. The
structure OFPTORRAle, Vatuum device i jalifched to) thg SHPUGH fibe 3PSt AL BRGNS ur f ace
of the ski BrotfiRNhdr ug@gggaxmgﬁgcsglﬁe_not associated with an internal cavity
or the like. In such a case the periphery of the elastoneric |ower envel ope

may contact thegﬁ%ﬁhmgyarc%geqwﬂmalhﬁewqﬂe d&ﬁ{;éof?ﬁ?&?%%ﬁlxﬁén oBSnd ONg as
t he periphery o e drape covering the upper foam [ ayer extends suitably
beyond t heptesemerineentiohoghewiing ddhesceof @ donebisdtion dngle Soah lajw wWitkiasimg. |t
therefore bec?rres ap arent that 0télﬂe | ower el astoneric envel ope may be

pre- made i AT%!'QP&AD PEO&?“%W&&@%C dodP 2¥&T-whi | e the upper foam | ayer and
the drape may be cut, at the tine the dressing is placed on the wound, to
the appropri at eFigue2ag e@hs seftionali vaw o yseceond ambodimens sofathe giresenhat e

f d ' : I ' wh | h ingle. |
Payer. of -t SuRRRf to-FRSET PP Houify M LR RI0 S B0 iy o 11

t hi s enbodemeidpe. €l ast oneri ¢ envel ope 38 encloses a first | ower foam | ayer
40 and a second | ower foam | ayer 42. The advantage realized by this
arrangenment | i egjd AN aTa) jnt in
both foam | ayer glgulf—bio? ('fabga %thgg{r?gte g‘zcj’t“? Egﬂkﬁ%n#)%\?\é%@ﬁa Fazlgﬁgfl%?ggﬁ%%ri C
envel ope 3&eremmai n positioned in line with the "sink" holes positioned in
t he second (bottom) |ayer of foam 42. Holes 32 punctuating the upper wall
28 of el ast oner The epresnopavaiioar RndasitsdEs & ivgedinalbenjenciidhf $8th &irgital
alignment w Lh, holes 34 in the | ower surface of the envel ope, but are

al i gned wi tashRigees thatlequifp repaatpd acaeroiaiic jahdaminalk ¢cavity aftenpyrgérnyhereinf f oam

40. Under j : t her.. di [Si .of the flow of fluid.ocgurs

t hus decr egg{: ﬁ%§§t‘3ﬁgq\t“%‘§f"f‘ ;i gt @gcr? tegf %(%ﬁé% gblqﬁ‘fglgﬁlgb? i EMeNEPle, r%Foﬁ@eﬂﬁlaf he
effective Uiekngthat fueilidatesisithgealihpof tRAPdUNIRGd 49 fiRANERKufe. appl i cations, and
nmet hods of use of the dressing are as descri bed above in conjunction with
Figure 1. The present invention has been described in conjunction wth
certain preferred enbodi nents. Alternative enbodi nents and further
applications of the invention will be anticipated by those skilled in the
art without departure fromthe basic concepts and



29 Cctober 2004 13 principles of the invention. Certain materials have been
described as suitable for the specific layers of foam angh Otloberalbhough a
variety of simlar nmaterials would be equally suitable. Certain geonetries
and di nmensi ons have been described as appropriate under various conditions
and with various applications of the dressing, especially in conjunction

w th open and re-enterabl e abdom nal mnynds. These geonetries and

di mrensions are not intended as limting but are described as representative

of the various g@%fe% e %‘J‘%g&érﬁoeﬁ.sﬁ’ p?einplf\ﬁpﬁ&itiﬂg s%ﬂ?l ﬁHﬂ?&Z%Réﬁ' Qddaéfﬁf ed

structure of th essSi ng e Scope O e rnvention erefore not

limited bytd DSSN@YATSI2G ade OB PRknt¥o. 2307180 (Weoto4d@Di nesd WO ohasswrgi fic
clains that foll ow 29 Cctober 2004 14 CLAIMS: 1. A renovabl e wound

cl osure whiaH deserintioned anegativupressiits sysieahsuitgbledpnisaplementingsthe veaaiumor

| t i d,. th d i si | f havi
"t er connettied & e Sl dresnBe bRt e methed, dtatbE by
plurality ghe idcRBufti 6f fHeBHUBELIMRT id frRofpoFAAL BerefnhBy REREINLES Ndgativdei ng in

contact with a surface of porous pad so that in use, the plastics filmis
di sposed bpreswies is Hisfiged thareen @8 a ecuwsured lasd thanel paimosphete opiesswe. whi ch

is i le t.o |liquids for pl ver the pol he filmd
o o CahEle 2 phéRBeE oDl SBE el Go3d t Rie BBs he ohe
wound and gRAMRSILRD iTREN bt QR iBRrdndE. 0ugR hitfef bt %iﬂ%%ﬂ@h @j?s%ﬂlsﬂ if | ow
comuni cation with the porous pad for connection to a source of negative

pressure f oenjsidtivnivath thg deesfihgwinofture desbeitied hereisvillrbenomé eppenent ¢b thdse A

cl osure acc r%in to.claim1 wherein the holes in the flexible plastics
film conpr pﬁ%r é‘}a?)fgﬂ%w @‘Fafts. 3. Aclosure according to claim1 or 2
wherein the flexible plastics filmis an elastoneric filmmaterial. 4. A

cl osure accor di Rgferaicany made toFigurrel dotet desicriptien af adirstrarbadimeni of diganect i on

means conprj . . rti i ch is di sposed.bet.ween the fi dr ape
and t he. popisyan ifshiBTaReRR A 1l K itylc? gHloAR S SRR ER bR obleBhr ape
for connectdyenof @e dRRsiBOUBoEh PigufReDatd Figultf Ba@YaRially - explodb®Fiene AGEOr di ng
to claim4 wherein the flange portion of the connection neans includes

channel s f diesging ek therygesenioverition Puringruses thp dayetsreffeapaad tthe intesvenimgl ar
portion. 29 ber 2004 15 6. | osur,e according to agny one_ of. the
D ecedi ng i rdyefte meeaabialomech Bfse g onebhes Rrtrd e vty

bet ween t hgadhidtkerdr ape and the porous pad, said second sheet of flexible
filmbeing sealed to the first sheet of flexible filmaround their

respective peri Fef ehioled: (LMY AsGRY IORBWAN KifiGeSP EORBrial Sfber Foahd €I DI €

filmbeing forne hol es s when the cBnnectio i ST connect ed

to a sour chyef 1henhfdauelagere3t uLewefoumdags Bdaik envelopbidawithih o ugketd BE por ous
pad and out, of the pad, through the holes in the second flexible sheet. 7. A
cl osure acE@FamRHC mpterial S& sachabrigiused fa the membrancs o surgirel drapss. plke

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.



films are sealed together to forma flange of joined film extending
outwardly beyond the perineter of the porous pad. 8. A C}PQHLB:r%0Ar ding to
claim6 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 clains 6 to 8 wherein the holes in the first flexible sheet are
aligned with holes within a first contigoous portion of the porous pad and
the holes in the second flexible sheet @re aligned with holes in a second
sure accordi

contiguous ort.iQn o h rou ai

wher ern 1 nERpBHHE 4B e ib RIGEdesBh St cEl, MGG ik o i havi ng
inter Conne%hﬁtﬂ T8t Idwer Bdyer AnGdIOfUmBy, 3ECREFED) Be tilacRB KitRECowRt theh@omiecedi ng
cl ai ms wherein the porous pad conprises a polyner foam havi ng at | east 90%

of i nt er cowherin thg edgdsl of. thd?ayemrcllosuntectammotm skgl suwroanding ke whured & ns 6 to

11 wherein_a di.ti onal s dis bet ween { he nd sheet of
ext bi o 1 PrefGras itthdhe wpRd feafinE e e BRE oF SucipProwrisce AT HEBYED| <
wound dr es g BhnvBRBE Ckfstd attve WRUVSUHAE appl i ed to a | arge open wound that
requires thé drainage of fluid therefrom said dressing conprising:

The overall dressing 10 has a generally flat profile as shown in cross section in
Figure 2 and Figure 3. The shape of the dressing can vary significantly depending on
the size and shape of the wound to which it is to be applied. A rectangular or square
shape having dimensions on the order of 8 inches by 8 inches up to as much as 18
inches by 18 inches might be appropriate for use in conjunction with the abdominal
wounds described above. Other dimensions and shapes, such as circular, oval or even
oblong may be suitable for other types of wounds. Typical dimensions for thicknesses
and for planar dimensions of oval or elliptical foam slabs are given above. This basic
structure may be easily implemented with any of these, or even other, shapes and

sizes.

Elastomeric sheets 38 are provided with a plurality of holes 32 and 34 in the
upper and lower walls 28 and 30 of the envelope they define. These holes may be of
the order of 3 mm (1/8 inch) to 6 mm (1/4 inch) in length, diameter or maximum
dimension and may be dispersed across the surface of the defined envelope on 25 to 75
mm (1 inch to 3 inch) centres. Preferably, the holes are slit- or slot-shaped. The
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 gascous blowing



a first porous pad, perneable to fluids, for placenent in contact with the
wound, said first porous pad conprising: a form pad conp29 ©ctober2004! yner
based foam having interconnecting cells and having a plurality of dispersed
transverse holes; and sheets of elastoneric film sealed at their

peri phery, said first sheet of elastoneric filmhaving a plurality of

di spersed holes therein, said second snfet of elastoneric filmhaving a
plurality of dispersed holes therein, said dispersed holes in said second

sheet bei ngya| i oRRe el Bars B LoflirSIRES 58 delipdiBitrd And &liftidgl I Retiehle®dn i@ film
drape, inperneable to fluids, for placement over said second porous pad and
sai d fir st exmncads bpachiptbdeed thevioams & thewchantber smiwchi€hi Ithe fvanapes aotighi si ng an

adhesive perineter for adhering said drape to an area of skin_surroundi ng
Sai d woundLoTm B F%@gégmwgwr&agﬁ&fstpﬁmﬁ@&w#ﬁfaa purduing AT ape and in
fl ow communi cation with said porous pad, for connection to a source of
negative pressufé indigat¢chphavas fomgr foam bueo36 sxaeaated by dsplirabi ebhalesvound.

14. A rempyabl e woun ressi according to.claim1 the dressin

addi t1 onal 19" eomenrarngrodsp B 1wBORa b Bt B T ohioes o TR RSy
second shegbfm @Eir plaRehOABYitE respdcino Bslad $Zamt 34 RLihe cRBfonRhRevelaps] tRNCl 0si ng
said foampad, said first sheet of elastonmeric filmhaving a plurality of

di spersed heleein thhdewemivamdpyer didsAse prwied 3o éembetinkg” st Stucl theraxatledynment

ith said di hol eg i i d f i d d sheet. of .
ol ast omer i BURRFAHs My b o ey, BPeBrE 0t et dhehn e
di spersed Bglefspel3n may Bt FREDAED JQ&AY V6 MY halks B8 foini RysAed di spersed
hol es in said foam pad; and

Holes 32 in the upper wall 28 of the elastomeric envelope 38 are preferably
positioned so that they are not aligned with the holes in the foam layer 36 and the
holes in the lower surface 30 of the envelope 38. 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 wall 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 o0 as to de-localize the flow. The layers of foam and the spaced holes in the
clastomeric 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,



29 Cctober 2004 17 a second porous pad, perneable to fluids, for placenent
over, and in contact with, said first porous pad, said s2rOodbadlfds pad
conprising a polynmer foam having interconnecting cells. 15. A renovabl e
wound dressing, especially as would be applied to a | arge open wound t hat
requires the drainage of fluid there from the dressing conprising: a first
porous pad, perneable to fluids, for pl,acenent in contact with the wound,
said first porous pad conprising: a fo pad conprising a polynmer based

f oam havi ng i nt ty) | | 4 ' d
g g?ﬁgﬁ% Lo 19 bdviaeR ikt Al B cRanny bt dléﬁxrsmg He SRGARP

transverse hol e an ‘el astoneric envel ope conprising frrst and second
sheets of dlaadtawsethe ¢luidsl up fremathe dvaandt Heithe pesdntlygrgferred dmbodihest ag sai d

(23022 s ke e G5 S el b e
with said dj q i R, ' h

el ast oneri @ﬁﬁ@%@? %‘gpgg‘SP&?‘g";”ﬁ?é of di slbgf éﬂuﬁt@ﬁlgégﬁtaﬁére@%rﬁ?&ggllea

di spersed Ielleset hysaofifoamcdiichag ltaed abwit g5 &l 2 gined thd pbres pedindh sxfelised

hol es in said foam pad; a second porous pad, perneable to fluids, for
pl acenent 6Rasser fogtm 1aysT-c Srpisally, Whe Gparss daver of fapm piay dave S ¢ & APWS PEE ond

porous pad, k1 Sl ' ' g | | S, film
Grape, | mp o anpiRt Meef et XTRhal BT COREAR 1ol BRAEN 076 DRG0 paa ana
sai d fir st ufdyr ohsinflachcp lof e roMevel$ sirchgmeigitihe piedstrel Uppetfoamaaye@prid si ng an
adhesi ve perineter for adhering said drape to an area of skin surrounding
sai d woundplaged in qﬂi%tup%maféo‘ﬁﬁgdh@rupﬁ%fs wall o @f tthe slagtonesaicdenvielape d&pe and

in flow containing lower foam layer 36. 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 16. 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.



comuni cation with said second porous pad, for connection to a source of
negative pressure for initiating a flow of exuded fl ui ds29 pewb&aod4wound.
29 Cctober 2004 18 16. A nethod for the tenporary closure and drai nage of
an open wound, especially as for a surgical abdom nal wound that nmay
require repeated access there through into the abdom nal cavity, said

nmet hod conprising the steps of: providing a flexible filmhaving a
plurality of holes therein and placi nglflhe filmin contact with the wound,

al therein an Gt Wth the w
o1 act ng arte Bomb AR 9 ok SR opsiRRh sORuldhE il CrRERIRIC

sai d poroug; Redn&XPvsed; ndadét ng said flexible fil mand porous pad within
said wound with a rem)vagl e adhesive el astoneric filmpositioned in contact

wih an area of pefthdheS FRHAC NOnSAbA WRLNTE of Aaillifh bR Rutbifflat ey ©
pressure through sai d seal” I nto sald porous pad for drawng a flow of
exuded f| ufcimed ifrom phisdcisadune.is placedimednteet wathabe diongd 8o thak denribfinedher ei n
porous padecligses (ii(?lgtt%tla Qw?a?lslor]f t%g wound. The sheet is formed with holes 34 which are

preferably slits or narrow slots. A reticulated plastics foam is placed on top of the

sheet 38. A suction head connector 16 is placed with its flange portion 20 in contact

with the top surface of the foam pad and a surgical drape 14 is placed over the foam

and the sheet 38 to seal the dressing in the wound.

Instead of providing a separate sealing patch 22 to seal the connector to the
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 wall.
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 pressure normally associated with wound suction and
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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 lower
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
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appropriate under various conditions and with various applications of the dressing,
especially in conjunction with open and re-enterable abdominal wounds. These
geometries and dimensions are not intended as limiting but are described as
representative of the various shapes and sizes possible using the fundamental layered
structure of the dressing. The scope of the invention is therefore not limited by the

foregoing description but is best defined by the specific claims that follow.
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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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second sheet of flexible film is disposed between the film drape and the porous pad,
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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13. A removable wound dressing, especially as would be applied to a large

open wound that requires the drainage of fluid therefrom, said dressing comprising:

a first porous pad, permeable to fluids, for placement in contact with the

wound, said first porous pad comprising:

a form pad comprising a polymer based foam having interconnecting cells and

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.

i4. 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
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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.

15. A removable wound dressing, especially as would be applied to a large

open wound that requires the drainage of fluid there from, the dressing comprising:

a first porous pad, permeable to fluids, for placement in contact with the

wound, said first porous pad comprising:

a forma pad comprising 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.
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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:

providing a flexible film having a plurality of holes therein and placing the
film 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 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.



