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FI ELD OF THE | NVENTI ON Enbodi nents of the present invention relate to wound
cont act i riyoreresEsand net hods, 5 apparatuses, systensPaREENT24000489
incorporating the same. In particular, but not exclusively, enbodinments
relate to foamfor preventing or inhi b|t|1ng tissue in-growth and/or

i nproving tissue granulation growth, a wound filler configured to prevent
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met hod of treating a wound to prevent or inhibit tissue in-growh and/or

i nprove tissue granulation growh, and apparatus for 10 treating a wound.
The wound contacting menbers of the some enbodi ments nmay be used in
negative pressure wound therapy f{/NPVPF) TRPPIVENHDOBNs. . Certain enbodi ment s
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conpar ed to anbi ent pressure.. The reduced pressure causes nany benefici al

t herapeutic effects to the wound such as increased blood flow, faster

grow h of granulation tissue, and renoval of exudates 'away fromthe wound,
for exanple. 30 NPWI can be BAIKGROUNBADF WdEmdEENTIOMNNY shapes and si zes.
The wounds may al so have significant depth and therefore significant
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25 strain on the wound surface is an inportant factor in stinulating cell
proliferation and increasing the production of extracellular matrix. It has
been shownmotzhet16k678i ncreasi ng ti ssue strain and thus i neceaas2np/edsh
stress, proliferation of cells can be increased. Known wound fillers often
consi st of open-celled foam such as retixul ated foam or gauze. 30 Both-
these types of filler allow good transm ssion of negative pressure and
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foam filler dMEFU9B. foam having a very open pore structure). Thus use of
open pore vvound fillers tends to be [imted to 2 to 3 days, beyond which
significant tissue in-growth and subsequent attachment is thought to occur,
at | east potentlally ‘resulting in damage to the tissue and pain on
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wound cont act | ayer termgiven to in sheet or

mat er i all5t h@mmﬁlary tfbﬁt tb@@ﬁttlicwﬁrewomdr@@t plgcedrie theawounena fredintimeigespatact withound
contact | ayegke gQtHdhdae any layer or nenber that contacts a wound bed. 20A
nunber of attenpts have been described in the prior art tolimt tissue
in-growth into a filler. However, this has always been at the expense of
limting granul ation tissue growth and thus overall clinical efficacy.

US6, 695, 823,_ US2007/ 0293830, US20081091521, US2006/ 046060, US2008/ 0317826,
US20091010587¢, fillesosysdlesomyiss, fujpAowshannedn odss (e BFoAds0s 1itay reduced
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there is provi a wound co act | V€ 'pressure
t her apy.25( NBWAIp, orc trepwowidnsurtacads \mrlmpoﬂamtfauor @I s,tmmrmgs@ﬁanreltf@dtedryarpxbr es,
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0.5 10 mm and the wound contacting nenber includes one or nore strut

el ement having a thickness of 0.23 mmor nore, as neasured by m cro-CT.

Known wound fillers often consist of open-celled foam, such as reticulated foam, or-gauzé.

30 Both these types of filler allow godd transmission of negative pressure and allow fluid
removal, yet suffer from various drawbacks. Foam fillers often suffer from the fact that |
tissue can grow into the foam structure. The foam ‘may become stuck to the wound bed, '_ |

making the filler:difficult to remove when changing the dressing. Newly formed granulatiq'n';



According to a second aspect of the present invention there is provided a
wound contacting nmenber for negative pressure wound therapy (NPVWVT),

conpri si yoaoreetes®Bk of 15 strut el enents separated byPporGEp12/Meessei n at

| east 95% of the strut elenments have a thickness of between 0.007 and 0.5
mm and the wound contacting nmenber conpidi ses one or nore strut el enent
havi ng a thickness of 0.23 mmor nore, as measured by micro-CT, and the
wound cont acttssmgmayeh@mrn basy wittciheioans whereths fillaiigreatoved, 2diohmidy @iisdpdtisetn
about 50 and_about 90 0 r f e
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pores, wher gj < 9 e : (Ml W el Fal-TXf ol

bet ween 0. Ogéfgg%s%qggwéggngwrhﬂg%%ﬁzé v 1(:%E %?&Eﬁlpﬁ%ef tgggrrﬁ?‘%%egp%n e or
nmore 25 5t rtime, gatiment cdshandwrptiant ascessneys IScafpamt@@r prAbieM Wil eurreahepentperest r ut
el enents havg,g fmaiéq.e 44 ﬁsﬁrgs%@nggg%geféeﬁmc?ape>awuéég b BPGochbofls #Blhd™S
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bed,
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di amet er of gt meeRA tRatIhamdiuSion ommnwoand caitadtedet (RaMk tletidee thofies ahave a
di aneter of 2.5 nmm.or reat and a | east .95% tfhe s rut . el errg?“%s have
14

a thi ckness ‘Ut iR%n 5”“(?63‘1%?1?&?”563 RSV Growing,ato %ncf"kcémug@taigﬁ ber

i ncl udes onetodhe detri@estt of utdielngrtee bbsravedrgyaruldtion diksiesfornudtion. B&alimgntioie mayr e,
as neasused N rdi t t
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conpri si ng: gﬂ%&%&%'é&gta?ﬂgpﬁ ;%eanﬂa M hehir WRYBRE wBuGPver

menber confi gure forma sea osure a ound ‘the wound contacting
menber when kede wound cont acti ng rrerrber is applied to the wound bed,
wherein the wound contacting nmenber conprises a network of strut el enents
15 separated by pores, wherein at |east 95% of the strut elenents have a
t hi ckness of between 0.007 and 0.5 mm and the wound contacting nmenber

conpri seg on@ ngﬁlbgpéfeatt%hb{éthagé %@@@Hesﬁﬁﬁéd"ﬂ the Ezhércé?nﬁsl%lptfssge #grBRAnaAtoEPY €,
as measured by m cro-CI he wound cont ac ?lmgl nber a conpressi ve

strain at - 1 nieMEVSS. t@éf’ﬁéé‘f‘l"aéb%‘i“ aghe AYPeAR® At linaiting grapigation tissue growth
and thus overall clinical efficacy. US6,695,823, US2007/0293830, U820081091521,

US2006/046060, US2008/0317826, US2009/0105671, US2008/0300555,
W02008/141228, US2010/0160876 and WO2009/089016 describe such attempts.
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SUMMARY

it is an aim of embodiments of the present invention to at least partly mitigate the above-

mentioned broblems.

- 30 ltis an aim of embodiments of the present invention to provide improved wound contacting

materials compared to known materials.:

It is an aim of embodiments of the present invention to provide apparatus and methods for

preventing, minimizing, deiaying, .re'ducing or inhibiting tissué in-growth.



According to a sixth aspect of the present invention there is provided
apparatus for the treatnent of wounds in a human or ani mal subject by
negat i ve woessumsesound t herapy (NPVVT), conprising: a RommGB20mmoedsdi ng
menber for applying to a wound bed; 25a cover nenber configured to forma
seal ed encl osure around the wound contacgi ng nenber when the wound
contacting member is applied to the wound bed, wherei n the wound

contacting mEghgr a,rﬁmwb%%eﬁtsf@ttM\QFJ%s@ﬁt tﬁJehti'én & &Bﬂﬂé 8 veRBamadrest viunpor es,
wherein at |east 95% of the strut elenents have t hi ckness of betwe ’h[ﬁr}
e

0.007. and 0.c3ntaglingamembRE thduregue’sn g ey Wﬁbé‘ﬁocwﬁwi'%é eorf@”@ﬁ"’
30strut el enpifudtayiifigea thickness of 0.23 nmor nore, and the strut

el ements have a total surface area of between 30 and 150 M2 in a 126 mm8B
vol ume, as rreasured by micro- W) 2012/ 168678PCT/ GB2012/ 000489 6 Accordi ng
to a seventh aspect of the present invention there is provided a kit for
use in nggatAcesrdiph as aufire aspeun df tHeesragent (WENNIM there danprovisedrg wound eotacting

t act f t
cont 1 qur eq dermis fparedife befue et PERR FReRD enmpsisa SR oTBRRT
when t he V\owrwhezmbamata@ byreptiney, virereip pt ieadt 86t dicthevpores rave, a diameterviier ei n
Lhe wound ¢ laGhi 0 aRP ERChyl ANt RS Ghol B WRMerdl nfbld!biafLRIBNDS AARAT Al od

by pores, rel n east pores | anet er et ween
and 5.5 mm meaﬂeraand aaeast 9Bmbthetstrat epemenﬁ,s havgee thichnesmef between 9.087 ard %15

ter, t { bt
gr 887e;n8 0 h?r+§g1% wgﬁ,e %&%ﬂﬁ%%eﬁﬁﬂer SlRREohe NBVRorR dtfit GleRRES nAind gt Ween

contacting nenber includes one or nore
strut el emedtickress nf(ﬁ@mhﬂlczfmws(meaeurzébwmw-% as neasured by
m cro-CT. According to a eighth aspect of the present invention there is
provided a kit for use in negative pressure wound therapy ( NPWT) , '

conprising 15a wound contacting nme r for R 0 Wwou
cover nmenber\€HHNEgir édseccﬁmg g?% (gbkg?e‘ﬁe%eﬁ‘ V§ﬁ#(€9§}e6%ﬁ?j HE Jéaoﬁn‘%dung
bogt acting r&ﬁ@@ﬂng%@ﬁbérm negative praxsti@Giound teeatygNPINT ) apppiprisiog & aetwoek afound
e cont actin st rut
el enent slsseﬁgPhF'SEi‘eB§ 568?@29% WhBYE? nwrée?e‘f‘ égz Sbééyp(;f tﬁ%%trgttér]ur%m I@ﬁg%]t s
have a thi cknieleRsobf Bé&twbet BN ABd (0T mem chnd. tBe mwpndnohtadiing weRImker compasssi ng
menber corrprl ses one_oar, r r Ut t [ _nm or
nore, as neat Pé&‘%?ﬁ*rﬁtépﬁ’ WJJnLé i t%lc? 'E\%Q%Q% nﬂgo {H géﬁ&%ﬁ%@é ° as &
conpr essi ve G, raichthat wedrRi0 contddgjng frdratances atceamr@elverﬁéra@baiutu@m%ﬂg of

25Accor di ng o he present invention there is provided a
kit for use tfeﬁ”%e)rya?%t\tsga%feggélﬁt% %Aound t herapy (NPWT), conprising
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According to a third aspect of the present invention there is provided a wound contaeting
member for negative pressure wound therapy (NPWT), comprising a network of strut
elements separated by pores, wherein at least 95% of the strut elements have a thickness
of between 0.007 and 0.5 mm, and the wound contacting member comprises one or more

25  strut element having a thickness of 0.23 mm or more, and the strut elements have a tota
surface area of between 30 and 150 mm? in a 126 mm® volume, as measured by micro-
CT.

According to a fourth aspect of the present invention there is provided apparatus for the
30 treatment of wounds in a human or anima) subject by negative pressure wound therapy

(NPWT), comprising:
a wound contacting member for applying to a wound bed,

a cover member configured to form a sealed enclosure around the wound
contacting member when the wound contacting member is applied to the wound bed,



a wound contacting nenber for applying to a wound bed; a cover nenber
configured to forma seal ed encl osure around the wound contacti ng nenber
when t he wount/isestBact i ng nenber is applied to the woune@CihaiR2020mMspei n t he
wound contacting nenber conprises a network of strut el ements separated by
pores, wherein at |east 95% of the strut sel enents have a thickness of -
between 0.007 and 0.5 nm and the wound contacting nenber conprises one or
nmore strut elene i [ ; ) t

el ements have a ?I%hteg%y t%@%ﬁ%% %%@@ P@él'/ %?r)g%l 0‘%33?9& @oré?j% gggglgrﬁ%gﬂof
bet ween 30 aff@arEsd! hyrpprasnwherepat [east 9p4 fitee payes h@/&ﬁﬁ*@ﬁefﬁryof Retweso &8 and

According t 058 g a@re@a@ow&f th@EorBE Gk dn‘aﬂm‘éﬁ%’ﬁhf 28 i 8F @(etat%r RRQt B84 2
nmet hod of treati.ng 5a wound in a hunan or_ ani mal subj ect onpri si ng

appl ying a vibUhal 6ﬁ§f‘éfcedqnﬂﬁj’tﬁm‘é?¥6@rth’€’6‘eés\%’Eﬁ“‘\‘ﬂe%b‘%iom\/\i’f@r%f’ H‘m and the; waindound
contacti ng n&iﬁ&%ﬁn@ﬁ@ﬁbéﬁuﬁ&u@s%bw%r@étnﬁtelfewenehﬁm@'ﬁé ShickResy Gtoezh M gror es,
wherein at | east 90% of the have a di aneter of between 2.3 and 5.5
mm and at I'@%@ta%r@%%‘f’edtWéme have a diameter of 2.5 nmor greater, and
at | east 95%of the 10 strut elenents have -a thickness of between 0.007 and
0.5 mm and the wound contacting nenber includes one or nore strut el enent
havi ng a thigkn !

Accordi ng to&%? e nec\/tgn? gﬂﬁgﬁp@gl 8{)?‘@%&6”?2%%@ ﬁ:{h(\%gng rcmd%h%lp gJ qaguspf%meded a
met hod of 1Steaaentrog waumisuind: human hruaramaloaubmﬁ pahegativg pressure siopgnd Hierapy.

appl yi ng, \ggwglrc Linhg nmenber to .a wound bed, wherein t he wound
contacti n(g nber) & Q es a network of strut elenents separated by pores,

wherein at |east a%o(?ngf LB &ins bk ditpet s 8q AV RodhdttRickness of between
0.007 and 0.5 nm and tcﬁe mgén cg'nt agFmHgg menber conprises one or nore

strut el enent hay gved RBmbiH 6dHgESdok QmaBa NgYaRt SR ured SrolBaStHE avom
m cro-CT, and the wound contacting nenber has a conpreSS|ve str%%g -120
pect

mHg of bet vEBHCHIHTREMBY V4158 t%%%“d%nt@&t‘nﬂd%‘?t{ﬁr ﬁgapreddof\/v’eW‘?Lt“H of

JI[,] lr]rerB.II?] ' g? € 2}1 i In,g?/ € él!nt‘ Il?]?%%t hee Eiz\lg grt%%ljng enqen?berrreéo%%crjisgsf a t nre?wo fl( nog S%’U%Ag'léfq'%ng na

~ 15  separated by pores, wherein at least 95% of the strut elements have a th:ckness of

‘ between 0.007 and 0.5 mm, and the wound contacting member comprisés one or more
strut element having a thickness of 0.23 mm or more, as measured by micro-CT, and the
wound contacting member has a compressive strain at -120 mmHg of between about 50
‘and about 90 %.
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According .to a sixth aspéct of the present invention there is provided apparatus for the
treatment of wounds in a human or animal subject by negative pressure wound therapy
(NPWT), compnsmg
a wound contacting member for applying to a wound bed;
25 a cover member configured to férm a sealed enclosure around the wound

contacting member when the wound contacting member is applied to the wound bed,

wherein the wound contacting member comprisés a network of strut elements
separated by pores, wherein at least 95% of the strut elements have a thickness of
between 0.007 and 0.5 mm, and the wound contactmg member compnses one or more
30  strut element having a thickness of 0.23 mm or more, and the strut elements have a total
surface area of between 30 and 150 mm? in a 126 mm® volume, as measured by micro-

CT.



25appl yi ng a wound contacting nenber to a wound bed, wherein t he
wound contacting nmenber conprises a network of strut el enments separated by
pores, whwoebr/mseBeast 95% of the strut el enments have &CTHiB2RE®8489f
between 0.007 and 0.5 nm and the wound contacting nmenber conprises one or
more strut el enent having a thickness ofg0.23 mmor nore, and the strut

el ements have a total surface area of between 30 30 and 150 mm2 in a 126

mB8 vol une, ordfrg 3y raeéLvQB(th rQsEéc"P oﬁﬁe prifdan? iledtibh 8Rer8 RCHo@Bed 4 34tA610462%n 8-

upon -renoval froma wound wound cont acti ng nenber conprising a network
of strut el 61WEAIVE %@éé@%@ddwfwﬂﬁgm\)\ﬁéﬁ‘@f‘ﬂﬂq he wound contacting menber
conprises at |least one attrjbute selected fromt heé)group consi sting of:

at | east 95% of EHOUSH CORtAEING MSHLET IRRIPAIYNHICAWUEALES of bet ween 0.007 and
0.5 5 nmm . and one or nore _stryt e] enent havin t hi ckn 23 mm
or nore, as meas@r EVehyRTRE oORBTOUT tO\AJJ(S’UHda &?ﬁ@ﬁc‘?’%’?jur@l rr?gﬂ‘?siﬁ%g"éorugldng to
t hi s thi rst eephfac@apeehbdraheh tet iid compdting endndteh isatppliseias thedgddndoed, he st r ut
el enents having a thickness of between 0.007 and-0.5 mm and one or nore
strut el enent hawhegira thehiwolmuesentarfting .n8nlyam comprieasea rebvare @8 streidelpinents

mcro-CT. Th 8¥\D {é@q}g&gpets e%r@tg a?ﬂegﬁ%'a% dFee g?o%é Wv@l lc?(anﬁéfért%gé}vﬁ Phisg one

or nore of t ributes t he pores
havi ng a di @nf®eter, apf abeavt@@% of 132 poTes BaB am«ﬁm%apf '$ B aun oog9ster. anfét igattes

having a di agge/t gﬁhggtnﬁ eRrtBRsHavg b QﬁEﬁeS%Bmt\ﬂ%to bA7CEHIENS mAD R BeAound

between 3.3 a pore size etween 5 and 25 ppi; at | east 10%
of the sior utcoeiaemgmh%wh%‘gieé ONRAOF RPES St ElepiepBhamindo? th‘ﬁﬁﬁ%ssoéoc%’ﬁme%'m ve

strain at J,ggrerg’g-}ge&furgaq;yv,\ﬁ% @bout 50 and about 90 % -20 a conpressive
strain at -120 of -between about 50 and about 80 % a conpressive

strain at -120 rm1-lg of between about 55 and about 75 % a total surface -
area of between 30 and 150 mmR in a 126 mmB volune, as neasured by
m cro-CT;  According to a élghtfhtﬁlpealh”fftﬁé:@reaérﬂan@hndaemmn grbvidea k@Gomus2 inn a

126 mB I 25 b CrI; d/ t ot al f
area of \l;gt ﬁﬁ“@?faﬁa%m ?ﬁéé%wrﬁ?ﬁfp\)gﬁ%ngr as rreasﬁr eg gy ?ny(r:rgC%T.
The V\ounﬁdcggéag;tal%n gﬁg‘@e&ing A %Ftozgpplﬁﬁqcl){egﬁ%\gomd%w ation tissue growmh

at a wou Ion or reduction of tissue

in-growth into t cmynrgerﬁgercgmgﬁrreb g &fsea@aeeﬁﬁ%&éﬂ %Rﬂh@cﬁ\é r\gm_mgnber

may be foam whicC e reticufated, ur et hane [ or pol yet her
pol yur et haneconfﬁlqhnglmanblermmWmdmh@@mgm@?zﬁ!ﬁeﬁp@“%ﬁéﬁqu@ﬁﬁéen 0.03

and 0.04 g.cm 3. .
wherein the wound contacting member compnses a network of strut elements

separated by pores, wherein at least 95% of the strut elements have athickness of

20 between 0.007 and 0.5 mm, 'and the wound contacting member comprises one or more
strut element havihg a thickness of 6.23 mm or more, as measured by micro-CT. , and the
wound contacting member has a compressive strain at -120 mmHg of between about 50.-
and about 90 %. |

25 According to a ninth aspect of the present invention there is provided a kit for use in

negative pressure wound therapy (NPWT), comprising
a wound contacting member for applying to a wound bed;

a cover member configured to form a sealed enclosure around the wound

éontacting member when the wound contacting member is applied to the wound bed,

30 | wherein the wound contacting member cbmpfises a network of strut elements
separated by pores, wherein at least 95% of the strut elements have a thickness of
between 0.007 and 0.5 mm, and the wound contacting member comprises one or more

strut element having a thickness of 0.23 mm or more, ‘and the strut elements have a total



9 According to a fourteenth aspect of the present invention there is

provi ded an apparatus for the treatnent of wounds in a human or ani nal

subj ect byoneratare pressure wound therapy (NPWT), compCiraiBrgi2zomsand
contacting nenber of the thirteenth aspect, and a cover nenber configured
to forma seal ed encl osure around the woeind contacting menber when the
wound contacting nenber is applied to the wound bed. The apparatus may
further conpuikse Res eNP@RESOB0 HRY i S®minGrin Bl @61 AY® vdleme e msaueed by ficus-d
conmmuni catign with a vacuum source. According to a fifteenth aspect of the
pr esent i nvérltion thereis provi ded a nmethod for 10 treating a wound,
conprising applying a wound contacting nenber of the thirteenth aspect to a
wound bed. The nethod may further conprise the step of applying a cover
over the wound contacting nenber to forma seal ed enclosure, and/or the
step of applyiaigingdgatenieaspestsal tiePraerit VeRENpse (NPWISd ¥ Bethed AhEEATbed.

The methgd &Y, RE ifs BsmaPordnnR kBojedt dripatingn tissue growth at the wound
bed simultaneously wth preventing or reducing 15 tissue in-growth into the

wound contact i nga;’i@y"?mg?éwoiﬁtﬁcdﬁﬁchﬁ@mmﬁeﬂbmWbulﬁegaﬂ,ivw%r@ﬂi essure to the
wound for at least 72 hours in the range of -40 mrHg to -200mHg, the
negati ve pressur geaislint Rentating tnerotidr @6inpigs evdnesrk pf strap efemgnistsepapatedtdy of

granul ation tissue at e waund, wherejn the negative pr es 4t he
wound cont a@f’feﬁgw?ﬁi?fﬁé’& Ef’f‘)‘%({f{:% % gor?%hav&ﬁt ‘g'ﬁg'ggf ﬁfebe\?v(v)éipe&’ eQ\S/%%{;JOrGr%g ﬁﬁ' ahd

i ncrease t hat Rhstldo% of hemorebiavertdiadetamyl 28 nfnupt greatec amprat ast ¢avowf thg t he
cover a th und .cont act i f I e
et rod0t o TR BN I BT 3Fegh Sop aRa B, pHE el $BoBRE,
5 MN. I n somensEbodiudenbse ot hereappitietemeand haufg adjeiness opP.88 sun & MeTe. [As
wound causes_ . ot acting nenber to indent into tissue of the wound
by about 958‘1%3(%&3 oz?'g%gg;gt pm In sone enbodi nents, prior to the step of
appl yi ng negative pressure, the 25 wound contacting nmenber has a pore

vol ume of about 90 to about 98% of the total volune, and after the step of

appl yi ng negatbMiggR6 aSellen Q5pedt of BRShredeht MVehton thbR WQEEHeR0A ntattiddef
menber has a pore vol une of about 70 to apout r90% of the total volune. 30

10 CertdPn &9BHW HpHNg PAAVYIMER Of RIMARARISEL RIS i n-growt h of tissue to a
wound contacting nenber or filler wthin a-convgnti or]%l tinme period (such

as 3 days) is coRpPYPRRyoYRC %WEQ%WQbF§tO&Vé?FQ £8G W oval of a wound
Conac g bl O SN S DY A8 St

patient, and |es ] I ssu he " woun
known mat er ipates, wiisreinadt eastr@asd iofrihetstrupeleviente haveea dhiskanssaeferetwren GEP7 and

advant ageous, degr 66, ol L ANULALIRY rhd-RAoBisst U LARBEL B LBReAIRRRYGE Of

t he wound con g. enabl es a faster_ heal 1ng process {
acconpl i26hedhickneshof OSumd comos: e measkirshvby mEeRdds aaddhapyPandcgstacinsy ¢ ai n

enbodi ment s V] ' n bhod for
NPINT (1 or Qe £ R o B o T o

at nospheric). BRI EF DESCRI PTI ON'OF THE DRAW NGS Enbodi nents of the
invention are further described hereinafter with reference to the

acconmpanyi NQ\cdsamgNgsa thélitmaisdtt ol I griisentlingditivs tiSrans iphyidetes tmatiod of
M croscope | rrap%\eg?a of foa havi ng di gsf er eEt rgor.e sizes; Figure 2
i | lustrates ' WP 9 AWmaRoh ApIRaks YD act SPIPRYSIE  an al t er nati ve NPWT
appar at us; . Fi gure il lustrates a faam.c ting a wound site
under cdmpr essi oﬁpﬁ"Y'B%aé‘t?ﬂ@%&?ﬁ%‘”%?“&é‘?&?‘g’;a%?”5‘@3’8‘15%2&@1 graph of
conpressi ve strain r Fd QR oo fidksd] r arakd e 6
shows i nages of 11 eavgrr@%?%r?ﬁ %gén:%nﬁdé A \Woun h%ggé i%t\?é@ghﬁw;e%gﬁgté:%%m&%
graph of woecesbetencimpatilerst 8%p tohthefstigt eip@eatathayeatiickapssel hefwagn; 0.007 and
0.5 mm, and the wound contacting’ member comprises one or more strut element having a
thickness of 0.23 mm or more, and the strut elements have a total surface area of between

30 30 and 150 mm?in a 126 mm?® volume, as measured by micro-CT.

According to a thirteenth aspect of the present invention there is provided a wound

contacting member for negative pressure wound therapy (NPWT) selected to reduce pain



25Figure 8 is a graph of granulation tissue grades of different foams after
NPWI; Figure 9 shows graphs of various wound bed characteristics after
NPWT; Fiwore121@s8e8ows i nages of foanms contacting a woulrdTaBtoeitesso NPVVT;
Figure 11 is a graph of tissue in-growth depth for different foanms after:
NPWT; . Figure 12 show graphs gof various force neasurenents to
renove different foans 30after NPWT, WD 2012/168678PCT/ GB2012/000489 11

Figure 13b i hﬂ)dlﬁr%ﬁﬁ(/ﬁ%oﬁ{ 5 Wourkd #& mﬁ%oﬁ@%ﬂhﬁnéﬂﬁervc%fn?ﬁgﬁ%g QBB 5 Fry

conpressed sta gure 13c illustrates pore s asurenent’s %or
various f oan%'ei”ﬁmér?eﬁ?fé’@ﬁﬁyé?é%gd werginethe wound cmtg@tm@ meFeber IcPmigtsestat easbr e

si ze nmeasur esmitBiblierselatel Gram thogidp cohsktik@aPr essed state;  and Figure 14
illustrates apparatus to measure conpressive strain. In the draw ngs |ike

reference nuneralat leat @6%t f thé keutpasrhents ABViddES AhibERs DESSEIVET] BT BRd pey s

wound conf ac |n érenber wound packer material and wound filler are herein
used synony (/' to refer to any suitable conponent used to contact with

and/ or at Ieast P auze or other materi al
The term W)und c oq’tea%% %5&}“% Hﬂ%\/lﬁ‘ 3%@%?@%’3@%&?% FSAeASYEE Pns of
a wound fill@ ﬁg are capabl e of actually contacting with a wound bed. As
used herein, the termin-growh is used in the nore usually recognised

manner, .i.e._to refer to the formation of tissue that grows at |east part
way into t helioweddogoniagling pleepl aggommosieuhi thirteent aspastimen detheasemmrise

structural ehRmBIESst @‘B%t &Qhé/\étﬂm@lefﬂeh{sﬂ{avﬁ% al tRRlesPof 6étv’a‘één>’o o@Pfﬁ?d &5 Y¥am,

attaching to the wou IS e tissue becones at st partly

entangl ed w I e r\[B?Iﬁ&"f‘ﬁ ¢lementiiavigs ibiskese OhPA3tHE ORBIRR a8i Measkredayd

partially envietpr nghé Weudd &dn&fctm@élém@ﬁk%é)béﬂmﬁéi%W{Heﬂgorﬁ&ggggﬁfglrs Hglﬁ‘e][ cf)fl cul t
e tissue

(r)nrat S;: ﬁ:‘ ul S%ﬁe{qﬁlg\%gﬁﬁmal I gf ot Egr ! :Nlolr 3; f '[ ?;nshe grows to art extent that
it at least 90% of the pores having a diameter of between 2.3 and 5.5 mm;
15 at least 95% of the pores having a diameter of 2.5 rﬁm or greater; |

the most frequent pore size is between 3.3 and 4.7 mm;

a poré size of between 5 and 25 ppi;

at least 10% of the strut elements having a thickness of 0.23 mm or more;

a compressive strain at -120 mmHg of between about 50 and about 90 %;

T

~20° a compressive strain at -120 mmHg of between about 50 and about 80 %:

1

a compressive strain at -120 mmHg of between about 55 and abouf 75 %,

a total surface area of between 30 and 150 mm? in a 126 mm°® volume, as
measured .by micro-CT; ‘

a total surface area of between 45 and 100 mm? in a 126 mm° volume, as
25 measured by micro-CT; and/or

a total surface area of between 55 and 95 mm?in a 126 mm® volume, as measured
by micro-CT. '

The wound contacting member may further promote granulation tissue growth at a wound
bed simultaneously with the prevention or reduction of tissue in-growth into the wound

30 contacting member. The wound éontacting member may be foam, which may be
reticulated, polyurethane, and/or polyether polyurethane. The wound contacting member
may have a density between 0.03 and 0.04 g.cm™. |



25at | east partially anchors to or around el enents of the wound filler. A
point at which tissue is anchored to a wound filler nmay be ternmed an anchor
poi nt. Gwoubericsssti ssue refers to the newly grow ng tiPeSEB2EXM0P4sal at a
wound site fornmed to 'heal the wound. The tissue is perfused, fibrous
connective tissue including a variety of gcell 30types. The tissue will grow
generally fromthe base of the wound to gradually fill the entire wound

space. WO m&/dnqgaéz&e eleﬁw&]aaém@ﬂe%Ereiantﬁmmldnsmareslylpsdvmeeanfavpmsby

trappi ng gaseous inasolid

es
very diff er doftthe dregRnt & worndsnin 2 Ewﬂa@éar 6@1“?' §‘{W?fétbtﬁr‘1€93f{)0?tﬂ‘iesr?8reyw°“”d

i nt er connec ttstagANAWDD L& prisyoaMoasd @(Qﬂﬁﬁ?mg lme.@nbeeaﬁﬁhenmft@edﬁeamc@@ﬁwaet ely
encl osed and surrounded fgé ter al) %’é\ ﬁ rg nghOf an, open cell
structure h&frHigned Fle EORGUISEr s oéfplél Sz?a'teﬂr OgHFe ADHERARE MEPIR R RISt ur e
or 'tessal | atdnatier whibn ket vesunalcostapprarmemigertidvapplied esthé tvoand eeds eltecdpparatusot
necessarily bein of ceI r uc i bl e,
it et R D SR aevaolel B 1 Blito gfenu tp bR SR nBRH o)
et c. The sumwithiancicagn segsel | ati ons of material' may be fornmed in di fferent
structures, and each individual section of a tessellation nmay be referred
to as a strut. A 10 typical strut is identified in Figure 1-by reference
nunber 10. The face of the foamin contact with the wound therefore

conpri ses spweedingpara fitgsatidaspest efcthe aressehinyentiae Khetavs REpvidedsumatied deract

sur face. 10P0rt:%§tﬂgﬁz§ WBGhdO¥orhird F@f g%&ﬁﬁ%oh@cﬁr@ﬁﬁ‘érﬁ'&r%ﬁﬁ@&tﬂh&éﬁtﬁﬁb@l&t‘ cal
apertures estruts often to take a rod- e shape avl-n

rel atively thRdaspd &ads Tamaeoddnan fl“U@‘F'foﬁ’é’f’?%WérStQPe‘ﬁt%pab“”E@r(iq"ﬁrno"egm? with
a triangul arwduh&@orﬁé&[ﬁ melaﬁ;%efbtfbmma sé\ﬂedlélﬂﬁbsh%r ehdlor thPbtep Bﬂé@@w@afegbn@h) i's

used a& a neasure of the nu or es stra
line of a f@é?ﬁsH’&tW”QItherWygB‘?’ t% el"Yoé'H tﬁﬁe Q‘F{?‘Oaﬁ%y q?r\’&@&l‘t %fﬁﬂ‘oehat
pore size ofgrahusiiandes@ froam ﬂ%€rv|roalhdIb@d&Iuﬁwtaﬁb@.&lyb\y;tmﬁmémmbLb“r&éSudmg

i ndustry _an consi sten resent. i nver

20h ert d f Th
nave. cortiac g A aaBEn B T R B VB TRUEet y b TR Ay Py BEEs
contacting @rmumdoblmjwomddfot hidleast T2 dosrspatiemehes sf agsmni-lgtcedm@mﬂ’ﬁgsm.eh

foam. Surprioahif¥ecslls ASHPSBIN] QURA DALl B0 oBIPAT A or LATE:

which at |eds ore ave er 0
mm and at [tiesistat9ewolind w&aeq@mtbs nbgative aregbwnmpegesdiie RoGdmantacting r@améer "and

at |east 95 C{% 82335#8?5 t%tJeBFeésé‘ﬁw\é%ndtJaiuﬁﬁ%ﬁn g[s% ﬂﬂv&u@g7Tﬂ§%e91 and

the foamin S one or trut esso mm or re,
as neasWled fiyjhencemprisgTremaging trrﬁac?qvebamcwhew%ﬁ |00@zactm@trﬁer@¢ﬁﬁérr¢m g wound,

granul ation g&éieﬁé%e%m@t f'aq@nﬁ terremgv@ tﬂégwwndr&q%t.r@mb&bef mmq hh@%ﬁﬁd fd to

commonl y us foans or ) lers in NPW. Additionally has al so been
found that i¢fsdbae? ”%HBGPW@@E@OP'W e %Rﬁ\"‘(?ﬂo'h?f negative @W@fmtﬂP?eW%‘f"}dut

el ements havgugstihé w@u‘e& %@éct(hgmr Q; mQJntarnsl tifsu dfMhe @&%Watﬁfut o50 B
strut elenent havin

g hi ckness  of rm}1 i as neasured ¥ n
m cro- CT, arf#o¥hi908 Wd%ﬁ?‘ﬁ%@ﬁ“ﬁ@d'ﬁeﬁtér&f%? % &teR Of FHAYING 2978 RIRIIY b e
bet ween :boufouhl ceRGcEROMembOONEs a pore volume of about 90 to about 98% of the total

' volume, and after the step of applying negative pressure for at least 72 hours, the wound

contacting member has a pore volume of about 70 to about 90% of the total volume.

30



WO 2012/ 168678PCT/ GB2012/ 000489 13 surprisingly work particularly well at
bot h enhancing granul ation tissue growh and preventing or reducing

i n- gr om hwoanpareefst o commonly used foans or fillers i nPRPOBRN12AMBL89 it has
al so surprisingly been found that in other enbodi nents foans in which at

l east 5 95% of the strut elenments have a qhi ckness of between 0.007 and 0.5
mm and one or nore strut el enment having a thickness of 0.23 mmor nore,

e 56" m ngehF ERBeAmURY Ak e aHoh oS AR B BRI e e |

at bot h enhaméemher gr &ltenlwithinoa' Convmwaal ginmenpéricain@ugT ey éntlaysy i compldiely org
i n-growth Cog%@{aﬂgallg%{&fémﬁm%n%%%dof a%mtd%rontfab rl mémfeér‘ erDn% wobRd gté'ner
enmbodi nents conpri s oans havi only
four, five othewfme dasg nginful fey th@lpatmt rﬂg\drjesﬁp@mmagw to(the tissuel abdisa wgm% the t he
pores have acghanEt & kﬁ(ﬁwrp%a‘ﬁﬁ%@ ZC’érthHden'i_’nc%r %@rd@tthge%%}ntg&t/

9 he s rut S

pores have a diameter of 2.5 mm or greater, east
have a t hi ck‘?‘ﬁé@@taﬁ?m’ée‘t‘a@é@nﬁ(ﬂfwﬂ&ﬁd‘sﬂJ%‘Srﬁﬁ‘tﬂ ated ysthenesanaenof el welesl one

or nore str Ugonfiavhd ehetbeRi ThResabRE Oradlr m:mg; SRR t@%e%@&Hﬁl%gea))ét the'
m cro-CT, (5) the foam havi n%?n?ctorggresm ve strain at - nHg of bet ween

about 50 andVaBiuiomigreg, toging tHE PPRFUSe| ér?étﬁt”sefl"r%ﬂﬁé"%t% BtOé(tdesﬂ&‘rface
area of bet V\B@t‘oVS@V@Odd irbimenPagparaduslaf mBBod & WIRNVT &6r SRATW &brBsure of

m cr o- CT, Further d?QBEW{Hﬁ gf' de irapl e foans are described ‘bel ow. 20
Despite Bt ev?%‘ﬁ% ¢ 8E'PHg “E%B €Chere i s al ways some payof f

bet ween ti ssue granul ation gromh and in-growth, the present inventors have
surprisingly found a range of foam parameters in which both the tissue

granul ati on growm h can be %FQQF@E%%R(F%@W fl%b?ﬁ\\ﬂﬁ%r ee of in-growmh can

be considered good (i.e. |ow or t “Was previously thought that
greater gra i t t achnment
of T ssue | reoRES (o T iR MR ARty Ll R Bee e B

i ncr eases asaqcﬁ'@P’fj'tW‘édé?\M@Q% W¥edses, (e.g. smaller pore size foamsuch as
60 ppi result in _lowin-growth V\/nereas | arger pore size foans such as 30
ppi result in | afd@ye dé@'Pé’%sSCB‘F“‘”%E’eS@O’gM&\M%?Pe IRAREY 6F foapsniavingydiffesenthi s
expect ed resgird sizdpans with pore size equating to a pore count of |ess than
25 ppi (i.e. around 5 to 25 ppi) were shown by the present inventors to
provi de excel | entrigte pullisttatay NPT gppatbtugt | on tissue and no apparent
in-growh, requiring mninmal force to renove the filler fromthe wound,

| eadi ng to | ow diFgguop§ illostratds dnhastemmativedNB&T appaatusenoval . | n parti cul ar,
foams with a pore count of 5 to 25 ppi, and 35particularly 10 to 20 ppi,
and nore parti culFagurg 41Bugijates aefoamf cuntadting abeogui sikeb luadarocmmapreddon from
2012/ 1684,/ 8R 00489 14 contacting nenbers giving the advant ages
descri bS% @é@%‘?{%g% advant ages have been shown primarily in relation to
wound treatment yhghed s NPYilapn! dt cbﬁp@@érlr@g@é’n Hé%&ur@@?d?é@é Aﬁﬁ‘tﬂin‘fgé ?? ot he
strut elements have a thickness of between 5 0.007 an (5?5

wound cont acPtOP’Pf@ menber includes one or nore strut eI enent haV| ng a

t hi ckness of 0.2 nore, as _neasured by mc this contributes to

the surprising e%tgén‘}:net gs%’r‘i"st”ing%‘tf‘é’ éqamqqnféﬁugr%wwe&ea@tﬁréﬁ%s not ed

h in. Enbodi t f 1 h t d ,

?gbiégvam a?](cag 'tlge s R A M%@%E%Ap'fﬁirﬁﬁttfgﬁai%*fﬁ@?ﬂfgé%sggﬁ&“’ e :fh
echni ca). effec a [ ro as

descri b her ei n%' P%aq*ré%oé? |5crmetésesﬁ% 8%%43%? d(%[l?rr OP@srﬁ SrhNewggl tabl e

as a wound filleg rgg{/eeé)%rﬂﬁfs g‘@rtg% \%Qr%?\%ur{&goe%ﬂgggterrstrlc? AR foam coul d

significantly inp dressi
Figure 10 shows images of foams contactmg a wound bed after NPWT;

Figure tt is a graph of tissue in-growth depth for different foams after NPWT;

Figure 12 show graphs of various force measurements to remove different foams
30 after NPWT;

Figure 13a mustrates strut  size measurements for various foams in an
uncompressed state;



15 renoval experience for patients and clinicians. This could al so i ncrease
the dressing wear tine and |lead to reduced costs. It has been found that
sur pri si nybyo12gIessT8l ati on ti ssue fornmati on does not haveCTaHE1220pMM30YNDUS
with in-growth as previously thought. A person skilled in the art wll
realise that with the certain enbodi nentgq different foammaterials could
be used to provide the desired effect. 20 Wien using the wound contacti ng

menmber of the pregenl 14l KGRI G M ee\%%ﬁerﬁé’nt$ﬁnzlv5%stf9arﬁs Meﬁﬂs’rﬁssed

creating a closed™environnent over the n apparatus I ncludes a
drape or seaftateig filmor simlar. An aspirant conduit is brought into fluid
comuni cation with the closed environment and connected at a distal end to
a vacuum 25 sour €8urss s dlstiates| RS r $ietl MoasysMAYs JahprahPusredAgEs Hu®p f or
"exanple, tqneshRakssasipgative (reduced) pressure within the wound cavity
conpared to anbient pressure. A deep wound may be packed with a wound
packer ors wound frigutetad itdfed pord $ikdlflebalrenerts GRNANAIs f6RHs I £vbmpressed
enbodi rent of a NPWI apparatus. Figure 2 30 illustrates a view of a drape
20 which, i P& s |ocated over and around a wound site 22. The ‘drape .20

acts as a dressi coyering the wound and may be an e of dressing
normal |y enpl. oye%&)ﬂe{ﬁf‘wteéﬁa?ar?ﬁsgoerlr?asé‘é%g? re?%érr%gr,gﬂhay conprise, for

exanpl e a sem -perneable flexible, self-adhesive drape material as is known
in the dressings art. to cover the wound and seal w th surroundi ng sound
tissue 24 t ' avi I voidiover the wound. This seal ed
cavity or vg?g{eﬁ%&vﬁg e'?(r@Z%I@%SE%@%‘?’?}%{?%’S@%Q%%%und chanber 26.

Her ei nafter a chanber is taken to nean an encl osed vol une of any geonetry.
The chanber may be of fixed or flexible geonetry. As illustrated in Figure
2 wound packer material or fillepgZRiLpayDtscraeedbN N _the cavity between a
wound bed and the drape. This helps to obtain an even vacuum di stri bution
to be achi'eved temeywélhe cah@atinef méhBervrbinid pAREMGSterif tahe wolibd éildr @ins herdin

Al e, haieH STy BT do L Ry SRR SR aee Bt i 45T 2L eRE
mat eri al corgaayi #l @ wduhb, swilv 49 &mure.gabigavey ether tiagerias piTihat teom voond wbbtactay

, al ively h I ity : : ) achi ifi
obj oot wife. At ity kel pPERR o AT EhR A ot BRALES 205 ' ©

wound chanmberoniantirtgurith 4 woumdwest e col | ecti on canister 32 for collecting
exudates fromthe wound site, and then to a punp for applying the negative
pressure. Fromthe exit port 15 of the waste canister to the final exhaust
port of .the punp, the fluid is substantially gaseous only. The waste

cani ster 32 A%ab}sesé\erﬂmw@@dw-ww&wé uged oPe More verRYy [asednisddnrNehnecl?
prevent the @ReaNBeYbimhalth 6Msbud Bl gdivs lat AdbihaWaybine! 188 pdreb lopBhifte oast e
cani ster. For exanple, filters na 1 hobic |iquid

| t he conprise_a 1pm hydro |
filter add av@ngdpiiehapd SNPRMRASERpirutiEd qlementsiof e E?,H"a' f&ﬁﬂgbﬁé‘?teﬁ%r‘?ﬂ}"s
ggnf iTRed to Msibnp;aﬂé&trﬁfg tm@om!ﬁg@rgtﬂha?%\mé ugilaecbéccﬂﬁéstdl?awﬁrwtmh'gﬁd)er
. e punp ne ur e pravi . a silencer system (no ‘
andfor a fi 4t ¢ Wogpd ﬁ‘gf\?i%M&r%n%}?ﬁ?‘vﬁ%ﬂo‘ﬂ‘i‘;ﬁ‘@%ﬁpgﬁﬁﬁ%ﬁyxer\'/\‘ﬁ ngéﬁesﬁhr@gfs
that no odouirg pessibipettutHiy foltee Qs nexdrad) et tat comdvhieofderfillev ifamathe dixdueust

port. Thus, ,in use, the drape .20 is_positi.none I ' fl yi.dly
connect ed t obefﬂ'aei)ﬂ'ﬁ‘&”??rzga"gfﬁ’do g’éeg%?tf%{ﬁe'ln p?tggrsﬁ?rggg'ﬁf)‘% %‘g&d@g&&# %’ge%l}% s
acti vat erh aathengpdrivatly pnesssitoeor iasound eliredtsi of theheoursidilleratA painttat bbicB Gissued
communi cat e ' |y continue-as long as
necessary, ﬂ%%’@%@ﬁ@‘@ﬁ%@”@?’%ﬁ‘% tbéfr?ﬁrp%sﬁttaﬂla{s&g%?saged that the negative
pressure range for the apparatus nmay be between about 30 -40mmHg and about
-200mHg (note that these pressures are relative to normal  anbient

at mospher i ¢ @hLAsskNSisk ! fofers 40 HEHEINGIWhoDR <88 AHaRtiaPSOATWEGNd SitePloAhdd Bal
terns). Aptly, the pressure range nmay be between about -75mHg and gb ut
fﬁ%ﬂg or

. y b ) S .
-150mHg.  AlfeaHhawourd. yThe e is bpBuseaniREo s coppeqliye USPERAGY AN 5 gl 8
over - 805THAySANThe ABub HiLSTEN geRdray fah the baso bEHE Wolnd Gngad@ily bethewntire
- 75mmli g courd be used. Alternatively a pressure range of over -100mrHg
coul d be use¥PBHSBE - 150mHg. Aptly the pressure of the wound chanber is
bet ween - 125mHg and -20mHg. Al t hough NPWI is a beneficial systemwth
whi ch certain enbodi nents descri bed herein can be enpl oyed', other
arrangenents can be envi saged wi thout the use of negative pressure. For
exanpl e, for |ess deep wounds, a dressing may be applied including the
above-descri bed foamas a kind of wound contact |ayer, and a cover | ayer
stretched over the wound contact |ayer so as to apply sone positive
pressure to the wound contact |ayer 10 and the wound.



As shown in Figure 3, in sonme enbodi nents a wound dressing may be provided
in which the dressing itself includes a storage area to contai n exudates
renoved fwormtdmesewwund bed, rather than the separate camrCIiGB20d®e480bed
above. For exanple, the dressing 36 nmay 15 include a | ayer 38 of wound
contacting nmenber. A |ayer of poroUs mategpial 40, or transm ssion |ayer,

al | ows transnission of fluid including Iiquid and gas away fromthe -wound

site into upagh Layebsafte fBrrf'r‘r:'edquEﬁ%%be@ gaskaLi$ butfb%férm E%Bﬁiﬂ nﬁs QRefbedEbbng
NPWI, so t-hat negative pressure’can comuni cat ed aatl ve pressure

i s equal i zedoamermaheakpuyrly s‘?'flf%e”tAStFL&%?S oﬁ’orﬁb§o‘|“?ﬁ?ﬁt C%tsg stue. 405 gam
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material forms a reservoir ds rempved fromthe wo q
i nper meabl e, a%ﬁ@f‘l&‘f‘@e%é’#o@?mﬁ%’? rﬁ?atﬁ'é’”g g&Qﬁesl afyap PENSH eI Lﬁ%rtl?&ggt he
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or aer reglon alr oun t he CbrCU (%rence (0] t he éeSS %@@ % |1 S
[r) van ﬁ

provi ded i n TYRBOIR, Kye ROSSR{thestpstelatign) Rl nReksaeTY) BERY & % to
the dressi ngeellAtrattalei 48 ppesible Mith giff@dbnisené ade  différbret rbiigs cuffga‘s he sammadmb ayer

th f d t
Dbt ng ey cBRETR Bie O By, Rt oP FRETAL gl e PRl F S0
50 that is ismenrsabbiesah hdigdiasediot qﬁertaﬁaﬂﬂtten reyduesrstesreti 40 pe @\t dAt o
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dressing.” Fu ?ﬁ%r ta| ressing and associ ated devi ces
and net hods @méact oiimthei \moundsheréi@m Dmflsaﬁsmed:?@@@l@ﬂmzs%%@ ejgmentspgach

entirety of npé!‘%é% @&nﬁ%ﬁ@é’téuﬁgég Wr@és%ﬂné&’b\f tﬁfb@&%@@ﬁ&w teﬁ@tosfﬁﬁlhas Geriaind

cont acting negative pressure wound thera of “one

enbodi ment i sphericl irgertiress (g rthe Bhigs Rfteretandrir '@?e %t’?cg{keeﬁ'rr@ﬁ%r‘i‘?ﬁn%é%a&l”%ed by

pores, wher el edafly PPeaRbIyIMeroRer @éntmgsman dhrRMRIEE tBindaRi-weerogs-3 and
5.5 mm and at WO 2012/ 168678I¥‘CT/ GB2012/ 000489 17 | east 90% of the pores

have a di%ame$estobf 2.5 mmor greater, and at |east 95% of the strut
el ements have a thickness of between 0.007 and 0.5 mm and the wound
contacting nenber i ncl udes one or nore strut el enrent having a thickness of

0.23 5 A b
or nogat veRniesTRrah SotRte mb B ieslies S GEBMACH Y PEhsf S8 Lagaenber
net wor k of sa*ncrutz B enpesitaighs mlaaasfaifedmbyatmai e pevdoerseiled ntthd ed gl t%i%s@fndt he
strut el enmen %{)Ec‘?r\e/ %g%po Pﬂ'sse ?dsfog}cn ngtrey\ﬁ etcﬂlgﬁ bﬁ@%n@k%tum wfimgﬁgt@ean\‘}ound

cont act i-ng Sne o or e s avin kness of
0.23 mMm o8 lBasnceptainadegreead aoredtdngy.m cr o- CT, and the wound contacting
menber has a conpressive strain at -120 mHg of between about 50 and about
90 % Yet another wound contacting nenber for negative pressure wound

therapy (NPW) is provided, conprising a network.of strut el errﬁ?
separat ed byThropresent inenteishaye cqr@agtﬁd 85 i depttp Uyl LpFigHS tires REIRE fREYE a

thickness of i\bgineeny 8 P8hdansh Gng tAENvafid ﬁé?@nmwn@lss@aafeawhn@onmg
conprlses one or nore strut elenent havi n ness of

h gc? | ghne k15 tgﬁa/o Tor e,
and the st rubugrigngintdageen toupdinaj inone eoeg @F%ta ik l‘fé‘f’(}\géﬂ St 204 B e
in a . 1265 MBokohsiEea didmelsk asbE®REbnIY 3 BhE 6G- i, arﬁﬂatlléasam%@f triet‘pe)r&sri‘mvellarrent

descri bed her ein; at_|east 10% of ) |
nm or nore, gﬂémﬁ@ég{ﬁ %Hmﬂ)?r HEXFD af’,éf “Fﬁsttghl 061%%/%@? g&lt“ ﬁ\%gggeseg\&?
herein, at |easta®Disaim,tdne thEoloas nrn:_mdehgneomdeamrewlnbeﬁmwnswf@ %&mm. 5
mm More apt Lly m%yte, 'ag %\Setasugrgcfobrfamlcro:[&', %vogl M&u‘?@fﬂy VR at both enhancing granulation

| tissue growth and preventing or reducing ir;-grth compared to commonly used foams or

30" fillers in NPWT.

Additionally, it has also been found that in other embodiments foams in which at least 95%
of the strut elements have a thickness of between 0.007 and 0.5 mm, and one or more
strut element having a thickness of 0.23 mm or more, as measured by micro-CT, and the
35  foam having a compressive strain at -120 mmHg of between about 50 and about 90 %,



In any of the enbodi ments described herein, the nmenber may have a
conpressive strain at -120mHg of between 50 to 80% 50 to 90% and nore
aptly betwoen25B8&8d 75 % WO 2012/ 168678PCT/ GB2012/ 00@4¢3S8:BR8121f00430t ween
45 to 100 mR. in a 126 mmB vol une, and even nore aptly between 50 and 95
M\ . In any of the enbodinents describegzhereinthe material nay be a foam
particularly reticul at ed foam An enbodi ment of an apparatus suitable for

treating V‘D%Eﬁ?)nsfnﬁl y Qw Iarl@n Qﬁlatsﬁb?d hhakhg\NEMliatidH tisse! gt angund

contacti ng nenber ~as escrl ove and a cover nenber Factors

associ at ed vireygniing@nrpicgdn- s@mm%qmm@weucamm@ﬂlm piged fé’?‘i”ﬁf’r Wiegsdn NEWY Ty

t hi ckness, 1Omaterial conposition, nmaterial conpressibility, anisotropy of
pore di mensi ons, total surface area of material, and foam densi ty It has

been confirned that differenCes in p%tg Si Zﬁ‘ of E}o qagoarl al |nf Ituence
the degree dfSh&NAS pISE SHETHRAY PRI IAUHHERYR SHET T ETS RS 8 I:Ia 78°'Por e
size of a fcan ehhelrtrul ebmbad Haoe bhRickiassilof Betdebn 0(08M gt &itnng tanengiehorwhi ch

may depend on de St.r. ial W't ho und
byt heory.  roPSPUANRUR APV TR T HeBoy S 4 28 o St T Repefede e
extent or degbsurfate iangeoft Ehwem &F aad s mm it @ 12653101@ volume, mmswed bylt is
further believe e i 0 t

Stress on t HHCH 'ild%tuéegoan el Qér%dlac?&n \9%] | 50 e%gnscﬁng bréﬁﬁd?rtlo% tlS@Pé %?c%,\ﬁgrgﬁg ¢ oam
filler is appévestihg @ rwumumgmmgbﬂabam carp)rmnwg%d fogme of ﬁﬁfﬁ 8 NPYY S push
down on the wound surface during conpression, Wiile reduced pressure acts
to urge ithe wound surface into the pores betvveen the struts. This
sinultaneous ushing and pulling may result in strain kno

as
' rni cr odef or®theT @nkadirgenta cemprisetfoprgs jaying aply 19e¢: %éPmB'O%tH’”V\‘QéWO spregsoubs and

strain receiggdy By sk &tr»%sf%mg‘ @@b@mésh )Rt RAHCEI0Bf O (BFHAVEa kI dndtbisEue;
and cell infiltration of | eukoc

ue reorgani sation

recogni sed REMREN 33 iFRBICCAI s(zi;'t’t ‘FI’%%&{%S 'S%r?@éesd?a %@mgtp[ 8§5$i Y
; ormation. gk8atdhisy at Ieabt595°/861(1@8 isBete halead thidkoess- afe)fema@ata 0 adnd X F @ (4)r om
oam-struts contactin exerting.an amunt n_a_ woun

hel ps tol%r cfH%f%"b'P%IW?ﬁ%%%?ﬁ mare SHE gYBhe H Cgﬁ’?asﬁ %09 LT meas@%gt hout
wi shing to hg rbIOItd)F[dT 45) thé @amyhaving a enipedssiow siait Iaa{‘IZO nmmmmtwbnabwtﬁue
into a foam a,,ffe n r r r | strut
surface are aanda%a t &{%raé‘sz‘”g@% S F%{’I?% h%vg]; tcgﬂﬁ s%rfgéezé?ea §Itt§e%ee§1 %Jeand

af fected by ‘cS@mpnésmabiza tryn otolLtnIme am’nealsuaad b)f ntma*CfToaﬁIH(hﬁr tembadlgIeéﬁt@fr
conpr essi bi | t gative pressure effectively reducing
pore size ané SI‘%%%%’%‘?%BA s{strcﬁéjedsba ace area of the foamcontacting the 10
wound) . ,oThe larger strut size (width) and thus greater wound contact area
i's thoug%‘ut to physically block tissue in-growth into a foam A larger strut

can limt thgq I?é Ipirévyou@fst&a.ésswucta@nggﬁr%wmér&qs adnolayarswbdpam b&agRn nssue
suff|C|entIyto l'ock attachnent of tissue with The st

surface ar e9'amdjation 95mytia nd (-BHWBOIRE PERSENNYENASS E?Vetsﬁ‘éo”ﬁ‘ﬁg(&f‘?u&fi aoﬁa”%‘g f oam

when subj ectggntiardhR@at i @hieh BSHBURE ti§dletdrariligibe atdvth canrpe gssd (k) higly) and
effectively reduci ngvgore 15 size and i ncrf:a5| n% strut. surface area of the
eY'HR f

f oam cont act'"&g SR carke cRigPEd 98T 1Pt '9WST 0¥ mat eri al may af f ect

t he pore, Si ze (Wlth a greater conpressibility when subjected to negative
pressure 5effectlvely reduci ng pore size and increasing strut surface area

f the f I f
negat ve pr el 0ar Sy PRl Wi loreel b f At RoRrhalRh pRDMSSAREINE
appl i-cat i on geataregtachmentpf dissugrin at\mm@dfflb%fnﬂ'nm@ab@ﬁ@@ﬂe&gé iy gowthg1a feamui I I

decrease, t ggargsﬁf g%gttﬁegsoréfsrzutwap\‘@%?w?eg & ﬂo‘?&%zé‘fo%% Wichlas ROtdpi 136 Mase,

t he pore Si ecrease an a e wl ch ange (I ncr easi ng
ani sot r opy) . low 8sgrowHbikereasdaiger prre age fcr?mﬁ ﬁuﬁ'& PedR DEdPWﬁ%PF@ﬁéeQrg‘Eﬁﬁf ”’as

pol yest efy ur&L{ANE HRRAver, contrary to this expected result, foams with pore size equating to a
pore count of Iesé than 25 ppi (i.e. around 5 to 25 ppi) were shown by-the present
inventors to provide excellent stimulation of granulation tissue and no apparent in-growth,
requiring minimal force to remave the filler from the wound, leading to low disruption of the
wound bed upon removal. In particular, foams with a pore count of 5_ to425 ppi, and

35  particularly 10 to 20 ppi, and more particularly 15 ppi, were found to be suitable wound



pol yet her urethane), polyolefins (such as polyethylene), polyvinyl alcohol,
silicone, hydrocortisone acetate, ethylene vinyl acetate, cellulose,

cel | ul osewacet2atssq78and bl ends thereof such as pol yest er PSiriGR20128000439

exanpl e. 30Vi shal Saxena et al (Journal of Plastic & Reconstructive
Surgery, Vol.. 114, No. 5, 1086- 1096) dekicri be the use of conputer

simul ati ons of. various porous wound fillers and their effects on the tissue
st rﬁi n of t B’enmmmgi neetbers Wn@&&é/a&%ﬁ@?@%éﬁ%ﬁWr@ﬂom&slséaevéfﬁfédéléu{ave

wi shing to t relatively |arger
pore size of ﬁg\ﬁng @Y'r?rg%ore%oﬁpﬁgﬁ?@% G%EN%WJsent di scl osure
allows a rel atl vel y Iarger space for underlying tissue to .grow into.
However, because of the strut presence between the pore area, the struts
can i ndent tl?lsabél'e%m &bp\ﬁﬂén QPIQBQ 9‘5@’t Or tthQ%hrLf ﬁlgMgnts(ﬁ%bjg n(glcﬂw ?o?get%gﬁ ee
of mcro-strain and therefore pronotin fa atron tissue
growt h f or me@-P@nhand3d é sum.eandtibe ypum @onéacéng @eg»eeelndurdeh:eonemrmqreﬁirmtglewpemte
capacity is hRfde ﬁ\lckﬁess%tf Otﬂ%ﬁ'oY%rg%%édéufeﬁ Hﬁﬁl‘éfo'@* s tcbr?tﬁb\ﬁeéhl% the

i nhi bited or sl owed rom?rowln over e struts Into

adj acent st riHERTiHNg SSECiE R F%’&rﬂm"fblaf‘d@@e%eﬁoéﬁmaﬁﬁ?tﬁ‘bh@ﬁﬁer| nent ati on that
a large difference in -surface area existed between foans having a pore
count of 30 ppi or nore, and those having a pore count of |ess than 30 ppi
(at simlar sity). It is thou ilst fo avin

encour age gr%ﬂgcfdé'f'g%ﬁ ofi §'§eué°resteﬂg ”ﬁvﬁf’r%atﬂ’? 'PrB\AE‘?C?sﬁH‘WQE’Q g?‘@aa "é‘l“ﬁgggo
avoi d ti 8suecogiparddtg knmﬁmapmtbtas émhethgdst, and her feeanitalleffege mﬁhalmprb\ten’ﬂba\s
previously b &l 15 pore size, tissue

i n-grow h i s fépanLEg use %rh th %s%%dg r%P1 on tissue gr owth and t hat
as pore size increases, granul atl on tissue growth i ncreases, as does

i n-growt h. However, the i nventors have found that foans havi ng 5to 25 ppi

in one enbodmefegmgfof meepre&\ﬁ?Bl’%bl@éhrg'%?’eeméﬁ(%Tshl‘ﬁab'( ag{aq\@hﬂd f(L o%ﬂfé? wop
enbodi ments, foans having the strut i es descri ove |ttIe
i n-growth. ZPMACHN MRS n Hﬁ%@athﬁeﬁ)@@ cmﬁlem&wlwnpréveﬁ@nwr@w gresgieced

so as toisprqmbeazg&aénéh@é fof PatfenfsSaig cgﬁlg%§1 Tm@@buy&éismmawfh@d?és%m WweBACI ng
(and/ or depth Prevent tissue in- cEJrovvt Formati on of granul afi on

tissue is prt l5ad tp sediopd festadilh %PE%@HW Mtsa@ﬂs'ew'éns:rﬁwatwnrf'ssue

accor dance Wbmauema@@ls e Rb e t@fbe@@or@mewtth H- ﬁm%r;ﬁevn&ggltﬁ&@ﬂn%p&@ween
arti cul ar

such | ocation S ented or 1nh ted t he

choi ce of mﬁ‘}ﬁ‘ag fhe %’%ngl i tp‘é(g'? Hﬁ SEi@INosmp ed%"éﬁlftI"fO onatgiRital |y
f oam conpr essu@noewsdéto Wthbrdeeﬁeméﬁecﬂ s observed to be not evenly

di stributed over the volune of a foam O ten conpression of pores and
struts b@come gradually greater in a direction away fromthe wound bed. A
schematic illustration of the conpression of foam under negative pressure

i s shown i n Whegpuueing the-iwpuneé contanling imemibst phthes pfesenh disalastise, INPWT oms be
section, as gopdmp) ma\x%d'd | dfstiatd oRsaf ewr%nﬁg{nes&er the Wb Phe3aRRRR] T O

Fi gure 4 that under e direction cation |
general |y bynclw@szq)ﬂqufe%mﬁmzmszrmOm azmr%w rcom@nthpbrpugftt Hetof fiyétm

tends to be deRmfnRRRSh AP Lb&JIeIIBoRhert RRd fcearmcsefaaét &&e&as&&h& Q%a&fie.m act

surface or wound bed.- Furthernore, it was noted foans wt
above- mett | SREWEs BR8N clesirigalvediven |R‘:‘§795°fa1"§6“% rﬂé'ﬁtpef@r gxample.kioj ?‘T@ateeﬁf fect

when test ed reggie mgaéd Vpﬁes&b@ﬁﬁltﬂu@ theTW&JQO@dVIt§E6Mb§re@Q&aﬁ'ibf@ﬁf‘é!e@ﬂ.ﬁet hat

created a particul a er strut rm and under negatlve pressure the
struts on tﬁ{? BH’BB“‘L’P“XY ﬁ% %ﬁ%""f‘éé‘l"%‘“ REKEOAMUPEd Rt he " first layer' of

struts) would function in the usual Manner, contacting and applying stress
to the tissue at the wound bed. Yet the struts behind that first | ayer of

struts woul d buckl e over, creating a kind of 10 bl anket effect behind the

first |ayer Fifuré Qamsiséteub@enﬁaﬁedd}é%&f%@rﬁt@dbﬁlﬁt ODFPIPEES aftiardthy, Bifurelze

f f di f. { dth f

bove- ot SR8k AREh oY AEPe A0 Bbiehy R st AE e ol 28 A ASngiote G2

wi th | arger Therdeams 2@scts laata ur&dslhg)we?hnngwew d mby besee tFpegofrdreés)ng Such
a bl anket fg‘ Fﬁélﬂ/%%ﬁgd %tﬁcﬁlﬁ\ﬁ‘?%ﬂ&o’ntv%?y g§) &ﬁsa:l,' ermsbrlng)(/: lé'oﬂgn for examgle a

grovmng i nt ores creatin
semi-permeable f(ele(e se(f-adheswe drape material as is known in the dressings art to

cover the wound and seal with surrounding sound tissue 24 to create a sealed cavity or



15 Experinental data The present inventors tested various paraneters of
foans having different ppi (pores per inch). The foam material was a

st andar d wpenixeBd7sf ul |y reticul ated pol yet her pol yur et irams&sH20e2m00484i | abl e
from Acoustafoam Limted in Telford, Shropshire, UK The chem cal 20
conposition of each foam sanple was confiygnmed to be the same as the other
foans tested using infra-red spectroscopy. Exanple 1 ‘The inventors

tested par a%fdeév%r% a,ommbgﬁ.s%feaﬂ‘egg%gﬁ&w ssdllefférf"erde(@the%?ﬁﬁtef;%gry Fodm

i ncl udi ng-15 ppl, ppi ppi pp| oam Results are shown in
Tabl e 1, belcbambahas.i niereioatter & ehaseber He takeant mARe AN stnslosetivelBScep@nyand

scanni ng el GRbaf, Mifd HRABEEmESELLY ik BIRSIId UBridhg. SEM study are shown in

Figure 1. The |nventors al so viewed t foans™ I n corrpressed st at e under
SEM 30 The inventors cal cul at ed foam denS| ty and foam ' openness' including
the percentage of struts, surface area of the struts, percentage of pores,
and anl sotropy of the pore space, using the techni gues descri bed bel ow -

under ' MBas diSeithesteterieip Hriguie eswourgpeacke walerigl orfiiler Z§ymay be used in the cavity
2012/ 168678%&56&3%%&&%@&%2% 8Rp8. urr@mésstoqmmﬁ ah Badh MEALATRHARNGH toy

were measured by mcro-CT analysis as descrlb elo Tabl 1 P
15 ppi 30 ppﬂe a&EIeW ovgothﬁﬁrea of%hewound amongst ot flanctlo\rll\g abl e aramet er

. An aspiration conduit (suction tube) 30 may be a piain flexible tube, for example, having a |
10 single lumen therethrough and made from a plastics material compatible with raw tissue.
However, the aspiration conduit may alternatively have a plurality of lumens therethrough
to achieve specific objectives. In the example shown, the suction tube is connected from
the wound chamber in turh to a waste co(lectién canister 32 for collecting exudates from
the wound site, and then to a pump for applying the negative pressure. From the exit port
15 of the waste canister to the final exhaust port of the pump, the fluid is substantially
gaseous only. The waste camster 32 may be provided with one or more fitters (not shown)
| which prevent the escape via an exit port of liquid and bacteria from the waste canister.
For example, the filters may comprise a 1um hydrophobic liquid filter and a 0.2um bacteria
filter such that all liquid and bacteria is confined to an interior waste collecting volume of
20 the waste caniéter 32. The pump may further be provided with -é silencer system (not
shown) and/or a final filter having an activated charcoal matrix which ensures that no
odours escape with the gas exhausted from the pump via an exhaust port.

Thus, in use, the drape 20 is positioned over a wound site, fluidly connected to the pump,
25  and negative pressure applied. As the pump is activated, a negative pressure is created in
the aspiration tube 30 and communicated to the wound chamber 26. Treatment may

continue as long as necessary, intermittently or constantly.

it is envisaged that the negative pressure range for the apparatus may be between about
30  -40mmHg and about -200mmHg (note that these pressures are relative to normal ambient
atmospheric pressure thus, -200mmHg would be around 560mmHg in practical terms).
Aptly, the pressure range may be between about -75mmHg and about -150mmHg.
Alternatively a pressure range of up to -76mmHg, up to -80mmHg or over -80mmHg can-.
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be used. Also aptly a pressure range of below ~75mmHg could be used. Alternatively a -
pressure range of over -100mmHg could be used or over -1 50mmHg. Aptly the pressure of
the wound chamber is between ~125mmHg and -20mmHg.

5  Although NPWT is a beneficial system with which certain embodiments described herein
can be employed, other arrangements can be envisaged without the use of negative
pressure. For example, for less deep wounds, a dressing may be applied including the
above-described foam as a kind of wound contact layer, and a cover layer stretched over
the wound contact layer so as to apply some positive pressure to the wound contact layer

10  and the wound.

As shown in Figure 3, in some embodiments a wound dressing may be provided in which
the dressing itself includes a storage area to contain exudates removed from the wound
bed, rather than the separate canistef described above. For example, the dressing 36 may
15 include a layer 38 of wound contacting member. A layer of porous material 40, or
transmission layer, allows transmission of fluid including liguid and gas away from the
wound site into upper layers of the dressing. This layer remains open during NPWT, so
that negative pressure can be communicated, and negative pressure is equalized over the
wound site. A layer-of absorbent material 42 of foam or non-woven or synthetic material
20 and optionally superabsorbent material forms a reservoir for fluids removed from the
wound site. A.gas impermeable, moisture vapour permeable, cover layer 44 extends
. across the width of the dressing. The cover layer is sealed to the layer 38 in a border
region around the circumference of the dressing. An oﬁﬁce 46 is provided in the cover
layer 44 to allow negative pressure {0 be ‘appﬁed to the dressin'g. A suction port 48 is
25 sealed to the top of the cover layer over the orifice and communicates, negative pressure
through the orifice. Tubing may couple the port to a suction pump (not shown). A filter
element 50 that is impermeable to liquids but perméable to gasses is provided to act as a
liquid barrier, ensuring no liquids escape from the wound dressing. Further details of such
a wound dressing and associated devices and methods are found in U.S. Publication No.

30 2011/0282309 A1, the entirety of which is hereby incorporated by reference.

As such, a wound contacting member for negative pressure wound therapy (NPWT) of one
embodiment is provided, comprising a network of strut elements separated by pores,
wherein at least 90% of the pores have a diameter of between 2.3 and 5.5 mm, and at
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Anothef wound contacting memper for negative pressure wound therapy (NPWT) is
provided, comprising a network of strut elements separated by pores, wherein at least 95%
of the strut elements have a thickness of between 0.007 and 0.5 mm, and the wound
contacting member comprises one or more strut-element having a thickness of 0.23 mm or
10  more, as measured by micro-CT, and the wound contacting member has a compressive

strain at -120 mmHg of between about 50 and about 90 %. -

Yet another wound contacting member for negative pressure wound therapy (NPWT) is
provided, comprising a network of strut elements separated by pores, wherein at ’least 95%
' 15: of the strut elements have a thickness of between 0.007 and 0.5 mm, and the wound
contacting mémber comprises one or more strut element having a thickness of 0.23 mm or
more, and the strut elements have a total surface area of between 30 and 150 mm?2in a

126 mm° volume, as measured by micro-CT.

20 In any of the embodiment described herein; at least 10% of the struts may have a

thickness of 0.23 mm or more, as measured by micro-CT.

~ In any of the embodiments described herein, at least 090% of the pores may have a
diameter between 2.3 and 5.5 mm. More aptly at least 95% have this diameter. o

25

In any of the embodiments described herein, the member may have a compressive strain
at -120mmHg of between 50 to 80%, 50 to 90%, and more aptly between 55 and 75 %.

In any of the embodimentsdescribed herein, the member may have a surface area of
30  between 30 to 150 mm? in a 126 mm?® volume. More aptly, the member has a surface area -
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In addition, stiffness and compressibility of a foam materiat will also affect the extent or

30  degree of indentation of the foam into tissue.
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30 ppi Tgwsls rut abf-b?rea may be affected by compressibility of the material of the foam when
subjected to negative pressure (wrth a greater compressibility effectively reducing pore
15 size and increasing strut surface area of the foam contacting the wound). The
compressibility of the .material may affect the pore size (with.a greater compressibility
when subjected to negative pressure effec_:tively reducing pore size and increasing strut

“ surface area of the foam contacting the wound).

20 ltis realised that application of negative pressure will affect the characteristics of the foam.
That is, .on application of negative pressure to a foam the percentage void volume will .
decrease, the percentage strut volume and surface area will both increase, the pore siée
will decrease and the pore shape will change (increasing anisotropy).

25  Suitable foams for use may include polyurethane (such as polyester urethane and
polyether urethane), polyolefins (such as polyethylene), polyvinyl alcohol, silicone, |
hydrocortisone acetate, ethylene vinyl acetate, cellulose, cellulose acetate, and blends
rhereof such as polyester-silicone for example. |

30  Vishal Saxena et al (Journal of Plastic & Reconstructive Surgery, Vol.- 114, No. 5, 1086-
1096) describe the use of computer simulations of various porous wound fillers and their
effects on the tissue strain of the wound bed.
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" Without wishing to be bound by theory, it is believed that the relatively larger pore size of
foams according to embodiments of the present disclosure allows a refatively larger space
for underlying tissue to grow into. However, because of the strut presence between the
pore area, the struts can indent to a significant depth into the tissue, causing a large

5 degreé of mier—stra’in and therefore promoting a high amount of granulation tissue growth
formation. Because the struts are large and the intervening space capacity is large (i.e. at

“the glven density of material), tissue is mhlblted or slowed from growmg over the top of the

struts into the adjacent structure of the foam.

10 It was noted during experimentation that a large difference in surface area existed betWeen
foams having a pore count of 30 ppi or more, and those having a pore count of less than

| 30 ppi (at similar density). It is thought that whilst foams having 5 to 25 ppi encourage
granulation tissue, the noticeably lower surface area helps to avoid tissue growing into and
attaching to the foam. In general, it has previously been thought that with a very small

15  pore size, tissue in-growth is low, because there is less granulation tissue growth, and that
as pore size increases, granulation tissue growth increases, as does in-growth. However,

the inventors have found that foams having 5 to 25 ppi in one embodiment of the invention

have little in-growth. In other embodiments, foams having thé strut properties described

above have little in-growth.
20

With certain embodiments, wound contact elements are spéo’ed so as to promote
granulation tissue growth, and yet have sufficient spacing (and/or depth) to prevent tissue

in-growth.

25  Formation of granulation tissue is promoted in locations adjacent wound contact elements.
In accordance with embodiments of the present disclosure, coalescence between such
locations of tissue may be prevented or inhibited by the.particular choice of wound contact

element spacing and/or the pore depth.

30 Typically foam compression under NPWT treatment is observed to be not evenly
distributed over the volume of a foam. Often compression of pores and struts become
gradually greater in a direction away from the wound bed. A schematic illustration of the
'compression. of foam under negative pressure is shown in Figure 4. Figure 4 only
illustrates foam struts in cross section, as a simplistic illustration of the effect. !t can be

35 seen from Figure 4 that under NPWT (the direction of apb(ication identified generally by
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arrows N.P.), the foam tends to be more open along the edge 6f the foam that contacts the

contact surface or wound bed.

Furthermore, it was noted that foams with the above-mentioned suitable characteristics
also created a ‘buckling’ effect when tested under negative pressure. The foam struts had
dimensions that created a particularly slender strut‘f.orm, and under negative pressure the
struts on the edge of the foam facing the wound bed (the first layer of struts) would
function in the usual manner, contacting and applying stress to the tissue at the wound
bed. Yet the struts behind that first layér of struts would buckle over, creating a kind of
blanket effect behind the first layer of foam struts. A study checking the compressibility of
the foams of different pore sizes confirmed that the foams with the above-mentioned
suitable characteristics went égainst the trend of foams with' larger pore sizes that had
lower compressibility (see Figure 5). Such a blanket formation may also lead to the
physical blocking of tiséue growing into the foam pores creating in-growth.

Experimental data

The present inventors tested various parameters of foams having different ppi (pores per
inch). The foam material was a standard open cell fully reticulated polyether polyurethane
foam available from Acoustafoam Limited in Telford, Shropshire, UK. The chemical
compositionv of each foam sample was confirmed to be the same as the other foams tested

using infra-red spectroscopy.

Example 1

The inventors tested parameters of a number of foams having different pore counts
including 15 ppi, 30 ppi, 45 ppi and 60 ppi foam. Results are shown in Table 1, below.

The inventors viewed the foams under stereomicroscope and scanning electron ‘
microscope (SEM). (mages from the SEM study are shown in Figure 1. The inventors
also viewed the foams in a compressed state under SEM.

The inventc_:ré calculated foam density and foam ‘openness’ inc|udin§ the percentage of
struts, surface area of the struts, percentage of pores, and anisotropy of the pore space,
using the techniques described below under ‘Measurement Techniques’. Specifically, all
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measurements other than average density were measured by micro-CT analysis as

described below.

Table 1

Parameter 15 ppi 30 ppi 45 ppi | 60 ppi -
Average density (g.cm™) | 0.031 0.036 0.028 0.027
% strut presence ' 2.8 35 22 2.3
Surface area of the struts | 92 203 202 336
(mm? in a 126 mm® |

volume)

% pores 97.2 96.5 ‘97.8 97.7 .
Anisqtropy of pore space | 1.20 132 j.24 1.24

Strut width range (mm) 0.007-0.617 | 0.007-0.256 | 0.007-0.173 | 0.007-0.104

Modal Pore size (most 3.338-3.440 | 1.797-1.900 | 1.144-1.185 | 0.645-0.686
frequent pore éize) {mm)

within the range

Aptly, the wound contacting member has an average density of between about 0.002 and
about 0.004 g.cm™. '

Aptly, the wound contacting member has between about 2.5 and about 3 % struts in the

total volume.

- Example 2

The inventors studied the effects of foams with different pore sizes under NPWT in an in-
vivo porcine wound model. Wounds were created, a piece of foam was sutured to the
wound for histological purposes, a further circuiar piece of foam of 6 cm diameter and
2mm deep was added to the wound for pull-out force data purposes, and then the wound
was treated with NPWT. Each wound was circular (i.e. having a circular wound base), 6
cm in diameter and 2 cm deep, reaching subcutaneous tissue. .
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After 72 hours NPWT at'-125mmHg constant pressure, the foam and uhderlying wound

bed were cut away and inspected histologically using light microscopy. Images of the

results are shown in Figure 6. As can be seen from Figure 6, the indentation of the strut

115 of the -15 ppi foam into the tissue of the wound bed 102 is signiﬁcanfly greater than the
5 indentation of the strut 130 of the 30 ppi foam.

The average depth of imprint of the foam into the wound bed was also measured
histologically. Tabulated results are shown in Figure 7. It is clear that the foam with 15 ppi
gave a significantly larger depth of imprint into the wound bed thah any other sampte.

. 10 Aptly, the depth of lmprmt into a wound bed is between about 900 and about 1200 um.
More apt(y, the depth of imprint is between about 900 and about 1000 pm.

The granulation tissue formed adjacent to the foam was also studied visually and graded
on a scale of 0 to 5, 0 being a complete absence of newly formed granulation tissue and 5
15  being the strong presence of granulation tissue as observed by two independent clinicians.
The 15 ppi foam gave the greatest level of observed granulation tissue formation
compared to the other samples. Tabulated results are shown in Figure 8. Again, as
shown the 15 ppi foam scored the highest rating for degree of granulation tissue formation

compared to the other foams.
20 y

in addition, earlyvsigns of granulation were noted. In particular, Figure 9 shows graphs of
the number of leukocytes (white blood cells involved in the early inflammatory phase of
wound heah"ng) present per um? for the different pore counts of foam. The results are
given for the foam present at the base of a wound. In addition, there is shown the degree
25 of tissue reorganisation, measured by depth of reorganisation in ym, for the foam'present
at the base of a wound. It can be seen that the 15 ppi-foam leads to a higher infiltration of
leukocytes over a given area as well as a greater degree of tissue reorganisation than the
other foams tested. As such, the higher number of leukocytes present after using the 15
ppi foam inditates tissue granulation growth!r:nay be increased or faster compared to the

30 other foams tested.

The above-mentioned histological review of the wound sites and foams were also used to
inspect whether any in-growth of tissue into the fdarﬁ was present after the 72 hour NPWT
session. As shown in Figure 10, the strut 215 of the 15 ppi foam is ‘deeply embedded into
35  the wound bed 202, yet there is no tissue formation growing over the strut. In.contrast, the
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strut 230 of the 30 'ppi foam has a visibly significant amount of tissue growth located over
the strut. As such, it is likely that the foams with visible tissue growth over the struts would

damage that overlying tissue upon removal of the foam from the wound site.

In addition to the visual inspection, the depth of the tissue growth inta the foam was also
measured for each foam sample histologically. As shown in Figure 11, it can be seen that’
the 15 ppi foam had a growth depth of 0 um (i.e. no tissue grew beyond the foam struts),
whereas the other samples have significantly larger amount of growth, of at least 300 pm

~ or more above the foam struts. Preferably the growth depth is zero to avoid the drawbacks

mentioned above such as patient pain on removal of the wound filler. However, a growth

* depth of 100 pm or 50 um or less is better than the larger growth depths exhibited by the

foams of 30 ppi and above.

Furthermore, the inventors went on to measure the force required to remove foam pieces
of various pore counts from a wound after the above-described 72 hour NPWT session.
This was achieved by attaching a rig to the foam piece, the rig being tied to a force
measurihg device (a Ne\NtonmeteNr). The rig included four pairs of forceps attached at .
equal spacing to the foam piece, and each set of forceps being attached by wire to the
hook of the Newtonmeter. The Newtonmeter was suspended above the wound site, and
connected via a cord to a computer for recording the force over time. The Newtonmeter
was pulled in a direction directly away from the wound site at a constant speed of 4 mm/s
and the force required to remove the foam from the wound site was recorded. Maximum
force, average force and area force were recorded (in mN). For each measurement, the
computer recorded force readings over the time period the sample was being pulled away
from the wound. Maximum force was the maximum force needed over that pull-out period
for ‘each sample. Average force was the average (mean) force of all the readings taken
over that pull-out period for each sample. The results are shown graphically in Figure 12,
and below in Table 2. It can be seen that the 15 ppi foam showed a significantly lower

maximum force required, average force required, and area force.

It is believed that the distinctly lower force required to remove the 15 ppi foam from the
wound site supparts the fact that zero or minimal in-growth occurred in the 15 ppi foam.



71, 61, 46, 14, 37, 92, 15, 96 - raw data from 7 154 132, 145 8 sanples
Areaunder force-tinme curve 22.97 150. 74125 138. 125 54 - nean of 8 sanples
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Aptly, the average pull-out force under the above-mentioned conditions is between about
0.1 and about 5 mN. An average puli-out force of between about 0.1 and about 3 mN is

more apt, and between 0.1 and 2 mN is even more apt. -

5  As such, the average pull-out force per unit area is aptly less than 0.177 mN/em?, or more
aptly less than 0.106 mN/cm? or more aptly less than 0.071 mN/cm?.

"Table 2

Parameter 15 ppi 30 ppi 45 ppi 60 ppi

(mN)

Maximum pull-}9,0.35,2.7,1.2,113,13,6,8,06, | 41, 16,9, 37,7, {7, 6, 4, 2, 4, 15,
out force — raw 4, 1.3,39 1.3 30,73,17 112, 22, 24 6, 20

data from . 8 ' , '
samples

Maximum pull- | 2,.96875 20.075, 21 8
out force -
mean of 8
samples

Maximum 'pull- 0.98139 . 8.16385 4.45614 2.19578
out force - '
Standard

deviation (meén
of standard

error)

Average pull-| 6, 0.2, 1.5, 07,18, 7, 2 7 04,10 8,6, 19 3,154 21,2, 10,
out force — raw | 2.1,0.7,2.3,0.8 | 14, 21,5 8, 11, 15 4,12
data from 8 ‘

samples

Average  pull- | 1.7875 8.05 “T10 5
out force ~
mean of 8

samples

. :
Average puli- | 0.65532 2.35182 1.79284 1.40153

out force -~




Areaunder force-time curve 9.02205 41.52290 17.54121 11.19630

-Standard devi ation (nean ofstandard error). . Exanpl e 3 The inventors
tested paweneixrsss’sf a nunber of foam pieces having difPerar2opmoessgount s

i ncluding 10 ppi, 15 ppi, 20 ppi and 30 ppi. The results are shown in Table
3. The results 26

Standard
deviation (mean
of standard

error)

Area under | 75, 0.46, 15.1, |95, 97, 98, 124, | 201, 91, 112,71, 61, 46, 14,
force-time curve 4.8, 37, 6.4, 38, | 0.93, 254, 383, | 224, 98, 102, | 37, 92, 15, 96
— raw data from { 7 ‘ 154 132, 145

8 samples

Area under | 22.97 150.74125 138.125 54
force-time curve ’ '
—~ mean of 8

samples

-Area under | 9.02205 41.52290 17.54121 11.19630
force-time curve ’
- Standard
deviation (mean
of - standard

error)

Example 3

The inventors tested parameters of a number of foam pieces having different poré counts

including 10 ppi, 15 ppi, 20 ppi and 30 ppi. The results are shown in Table 3. The results '
5 shown in Table\3 relate to uncompressed (at rest) foam samples, unless labelled as ‘under

compression’. For the ‘under compression’ data, samples of 40 mm x 18 mm x 30 mm

(thickness of 30 mm) were compressed by sandwiching between two plastic slides and

taping together, such that the sample had a thickness of 6 mm.

Table 3

Parameter 10 ppi 15 ppi 20 ppi 30 ppi

Nominal pore | 10 15 ' 20 30

count (ppi)

Pore size as | 2.54 169 127 0.85 >
calculated '

from ppi (mm)

Pore size . 0.25-1.62 0.25-1.42 0.22-1.32 0.15-0.89




5 shown in Table 3 relate to unconpressed (at rest) foam sanples, unless

| abel | ed as 'under conpression'. For the 'under conpression' data, sanples
of 40 mMMwO2B12me867830 mMm (t hi ckness of 30 M) were conpPETERL01RY000489
sandwi chi ng between two plastic slides ang taping together, such that the
sanpl e had a thickness of 6 mm Table 3 Paraneter 10 ppi 15 ppi- 20 ppi 30

ppi  Nom nal Y%bé"'u gt (ppt) 10152030 —Poreg—stze—as —calcutated—++om ppi
(m) 2.54 1.Co pjres?%gm B5 Pore sizeé 0.25-1.62 |0.25-1.42 0} 22-1.32 0. 15-0. 89

as measured
by micro-CT
(mm)

i Most frequent | 1.25 0.87 0.66 0.50
pore size -
under
compression, [
as measured
by micro-CT
(mm)

Pore size 3.13-5.49 272-416 . 231375 = |1.08-2.21
range ~not
compressed,
as measured
by micro-CT
(mm)

Most frequent | 4.70 3.40 3.30 1 1.85
pore size - not -
compressed,
as measured
by micro-CT
(mm)

Strut width as  { 0.007 ~0.631 | 0.007 — 0.61f 0.007 - 0.340 {0.007~0.256
measured by
micro-CT (mm)

Strut width as- | 0.238 - 0.951 0.098 ~0.645 {0.193-0494 |0.121~0.659
| measured by ' ‘ :
SEM (mm)

Strut widthas {0.354-0.697 | 0.253~-0489 |0.279-0404 |{0.173~0.349
measured by
optical
micrascopy

(mm)

Surface area 54 92 : 89 203
as measured ' :
by micro-CT

(mm?in a 126
| mm?® volume)

Initial Modulus | 80.8 —88.0 92.8-96.7 105.3~107.8 | 124.4-1422
(Strain 1 - 4%) '




27 range -under conpression,
under conpression,
0. 50 Por ewei2ae/r8471§e - not conpressed,
3.13-5.49 2.72-4.16 2.31-3.75 1.08-2.21 Mgst frequent pore size -
conpressed, as neasured by mcro-CT (mm) 4.70.3.40 3.30

pore size -

10

as neasured by mcro-CT (nm
as neasured by mcro-CT (nm 1.25 0.87 0.66
as measured by m eCOAEBRO(2M0P489

Most frequent

not

(kPa)

]

1

Void Volume

As measured
by micro-CT
(%)

97.1

97.2

97.5

96.5

Density
(g/cm?)

0.033 -0.036

0.031 -0.033

0.033

0.038 -

0.039

Compressive
Strain at

~120mm Hg
%

T49-758

77.8~79.4

76.3~77.3

73.9-751

—

Example 4

The inventors tested the surface area of a number of foams of different ppi in an

uncompressed and compressed state. The results are shown below in Table 4. The

surface area was measured by micro-CT using the techniques described below under

“Measurement techniques”. For the ‘compressed’ data, samples of 40 mm'x 18 mm x 30

mm (thickness of 30 mm) were compressed by sandwiching between two plastic slides

and taping together, such that the sample had a thickness of 6 mm.

Table 4

Foam ppi Surface area Surface area
Uncompressed (mm®in | Compressed (mm®ina
a 126 mm’ volume) 126 mm® volume)

‘10 54 409

15 92 416 |

20 ‘ 89 473

30 203 862

45 202 947

60 336 1402




1.85 Strut wdth as nmeasured by mcro-CT (mm) 0.007 - 0,631 0.007 - 0.617
0.007 - 0.340 0.007 - 0.256 Strut wdth as neasured by SEM (mm 0.238 -
0.951 ' OW02812/16867645 0.193 - 0.494 0.121 - 0.659 Strut pairdiBroEHMSASUr ed
by optical mcroscopy (mm 0.354 - 0.69729.253 - 0.489 - 0.279 - 0.404 .
0.173 - 0.349 Surface area as neasured by mcro-CT (mn2 in a 126 nmB

volume)  examples

The inventors investigated the distribution of pore size and strut thickness of foam samples
having different ppi. The foam samples were investigated using micro-CT ah‘afysis, as
described below under ‘Measurement techniques’. ‘

Foam samples of various different ppi were investigated. Results-of notable interest are
“shown in Figures 13a’to 13d. Specifically, Figure 13a illustrates a graph showing the
_percentage of total struts at each strut size preéent, for foams of different ppi under no
compression. A graph showing the percentage of total struts at each strut size present, for

10 foams of different ppi under compression is shown in Figure 13b. A graph showing the
percentage of total pores at each pore size present, for foams of different ppi under no
compression is shown in Figure 13c. A graph showing the percentage of total pores at
each pore size present, for foams of different ppi under compres§ion is shown in Figure
13d. '

15

Measurement technigues

Micré—CT (Micro Computed Tomography)

The sample preparation for the Micro~-CT analysis involved fixing a section of

approximately 25 mm by 25 mm by 70 mm in height of the NWPT foam directly onto a’

20 bfas.s pin sample holder (noting that the actuél imaged area equated‘ to approximately
4 14mmvin height).

The Micro-CT images were acquired on a Skyscan 1172 Micro-CT using a micro focused

X-ray source with a voltage of 60kV and a current of 167pA. X-ray shadow images were

25 acquired with a 0.2 deg step size over a 180 deg acquisition angle, with a pixel resolution
~ of 5um x 5pum. Foams were also imaged using a 0.4 deg step sizé, with a pixel resolution

of 17um-x 17um and using a doublé scan that resulted in an imaged height of ~28mm.

This was to encompass more of the foam sample, especially the larger pore sizes for
‘these foams. The X-ray shadow images were reconstructed to 3D cross-sections using a

-~

30 reconstruction program (N-Recon) supplied by Skyscan.



54 92- 89 203 Initial Mddulus (Strain 1 - 4% 80.8 -88.0 92.8- 96.7 105.3 -
107.8 124.4 - 142.2 28 ((cPa) Voi d Vol une As neasured by mcro-CT (%
97.1 97. 2WO20R/198478 . PCT/GB2012/000489

[}V
For the Micro-CT calculations a Volume Of Interest (VOI) was selected from the acquired
images that encompassed a proportion of the struts and pores. A VOI was selected in
order to reduce the computational processihg time to_around 3 hours per sample and

. varied depending on the pore size of the foam.

The following parameters were calculated:
- - Strut size _
- Strut surface area (normalised to the volume of interest [VOI] for the 80ppi foam
(126 mm?®) to allow a comparison between the foams to be carried out)
10° - Pore size

- % void volume

Strut surface area was calculated from the data acquired during the CT scan. A volume of
. interest for each foam sample is found, and then normalised to that of an 80 ppi sample to
15  allow comparisons to be made. Specifically, in a given volume of 126 mm? foam, the

surface area of all external surfaces of the struts present was found.

Strut size was calculated by a sphere fitting model and involved the acquisition of multiple
measurements from each strut over a number of struts. A number of spheres were fitted to
each strut as closely as possible to match the strut dimensions,land the diameter of each
20 sphere was measured by SéM. The strut width ranges noted above in Table 2 are the

distribution of all diameters for all struts viewed.

Pore size calculation was based upon a computational procedure in which a sphere is
fitted into the pore space and the diameter of the sphere is measured and taken as the

25  pore size. .

Scanning Electron Microscopy

Images were collected using a FEI Inspect S SEM operating at 5kV accelerating voltage,
spot size 2.5. Images were collected at 80x magnification. A selection of strut widths of

|
¢

30 compressed foams was measured using the instrument software.



Density (g/cnB8) 0.033 - 0.036 0.031 - 0.033 0.033 0.038 - 0.039 Conpressive
Strain at -120mmHg yo 74.9- 75.8 77.8- 79.4 76.3 - 77.3 73.9 - 75.1 ,
Exanpl e 4woOhe1dwseat ors tested the surface area of a nurbeGRD1Hwess of
different ppi in an unconpressed and conpjessed state. The results are
shown bel ow in Table 4, The 5surface area was neasured by m cro-CT using

the techni q-@%cg%%%g? bel ow under "Measurenent techni ques". For the

' conpr essed Al ; es of 40 mmx 18 mm x 30 nm (thi ckness of 30 nm
wer e conpresse sandw chi ng bet n two plastic slid and tapin

t oget her, singht FH%?SCPH% Qe rﬁéam@gtdhqs&gngggrsgﬁ%ow%gbﬁteere%% 5’5‘?}10'0 Spi
Sur f ace ar eaith Wavigonesitadre( Angidctioraoflsd@it witBhsvaflcomp)esSert foate waasgaecasured

~ using the instrument software.

Initial Modulus’ {Young's Modulus)

To preparé the foams for compression testing, circular sections were cut out using a cutter
(54mm /) and a Hydraulic press. The vertical height of each foam section was then
allowed to recover (~Bhrs) before being measured with a thickness gauge. The measured
10 foams were then tested in uniaxial compression on an Instron 5569. The utilised test

parameters are shown in Table 5.

Table 5: Test parameters

Parameter Utilised value

Preload ' . 0.Q1N appliéd at Tmm min™
Compression rate 20mm min”’

Test stop value | 75% strain

Top loading platen diameter 50mm

Bottom loading platen diameter 150mm

Recovery time between repeat | overnight

tests.
Data capture rate 10Hz
Load cell 100N static load cell

- The Young’s modulus was calculated between 1 and 4% strain using an automatic

15  algorithm in the Instron Bluehill (Version 2.6) control software. -

Density



Conmpressed (MR in a 126 nmmB vol une) 10 54 409 15 92 416 20 89 473 30 203

862 45 202 947 , 60 336 1402 WO 2012/168678PCT/ GB2012/ 000489 29
WO 2012/168678 PCT/GB2012/000489
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~ The dimensions of -a foam block (approximately 70mm?) were measured using a digital
caliper and then the volume of the block was calculated. The foam block was then weighed
and the density calculated. ‘

5  Compressive Strain at -120 mmHg

The basic experimental set-up is shown in Figure 14. A foam sample 402 is positioned
between a set of Perspex sheets 404,406, the top sheet having an aperture 408. The
- method includes the following steps. '

1. Place the Perspex plates and foam sample on to a piece of plastic wrap (cling film)

10 410 (large enough to enclose all components) in the order shown in Figure 14.

2. Fold the plastic wrap around the components to completely seal the system
ensuring that one side of the top of the plates is smooth and covered only by one
layer of cling film to allow measurement. '

3. Measure the thickness of the entire system (A) using a digital caliper.

15 4. Make a small hole in the film over the aperture in the top plate.

5. Position a vacuum port 412 connected to a pump, such as the Renasys EZ pump
available from Smith & Nephew PLC (not shown), over the hole and hold while
switching oh the pump (set at -120 mmHg or desired level). There will be enough
adhesion between the port and film to maintain a seal.

20 6. Ensure the foam sucks down and wait 60 seconds before measuring the new
thickness. This time lapse is required to ensure the foams have compressed as far
as possible. ‘

7. Measure the thickness (B) in the same positioh as the initial measurement.

Blank measurements (C) are made using the above method but omitting the foam.

25 9. Compressive strain is determined by the following calculation:

Foam thicknesses compressed and uncompressed are calculated by subtracting the blank
values from those measured with the foam in place:

Uncompressed foam thickness D=A - C
30 Compressed foam thickness E = B-C

% Compressive strain = (D ~ E)*100/D



Exanple 5 - The inventors investigated the distribution of pore size and
strut thickness of foam sanples having different ppi. The foam sanples were
i nvest i gaweaoiegicsgysm cr o- CT anal ysi s, as descri bed bel owCumaBen12/avesgur enent
techni ques'. 5 Foam sanpl es of various digerent ppi were investigated.
Results of notable interest are shown in Figures 13a to 13d. Specifically,

Figure 13a iyl @4s e raph ercenta e of to struts_at
each strut s}tz}eé %F’%Eeﬁ’aﬁ '?oﬁ’rwf %%Qnéswo%gaggpﬁe orﬁt SI5pi %ﬁépuﬁgﬁcm‘m’?‘@é"s?ﬁn. A
graph showi ngepsiéepentserRaguiref poret site souldtaisoabe ealchiaetiriyt ushge mInetEe s,

for 10 foanscalrefbil hABRIN aRPh pUBLISE (fQTRE SSHAN 1S shown'in Figure 13b. A

graph show ng the percentage of total pores each pore size present, for
foams of different .ppi under no corrpre55| on is shown in Figure 13c. A
graph show ng the percent age of total pores at each pore size present, for

foans of si f\hahews agRk-desEBEd @ﬁ’uBBc!h%%ﬁt'sOé‘fdaﬁw f%F‘%@nd #iirfg '&Wo%nq:ﬁ%tac]hﬁ% use

Measur enment techniques Mcro-CT (M cro Conput om)o

prepar ati on FESY AR URF: Cgrgm@ﬁss &ﬁ%ﬂ%‘P% t'FWoSFr%ftﬁ‘ ﬁnshweat%@crﬁdmﬁs dissue in-
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t hat the actual 1 ma ar ea

onto a 20br ass, N de not i n

equated to app\"%)?lﬁ?a CVCTEFW?‘( 1(1969 Jhicin tivgdn pPelyigy qu%@éghW?@dd@@l red
on a Skyscanarnatréemetcarm@Esnbﬂ;iymgmarems@d@nié@;cura@dftxeh@(\n&ﬁlérvﬁﬁmwth a

vol tage of 60kV and a current of 167pA. X-ray shadow i nages were 25
acquirediGith'a 0.2 deg step size over a 180 deg acquisition angle, with a
pi xel resolution of 5pm x :5pm Foans were also imaged using a 0.4 deg step
size, with aV%iON%ImCPO@@éIlQnSl f@nthgdeIame designp rasadebctisadn gbavedare bpsiBean Fohat

resulted in 8gn) I@g%uﬁﬁb% MateridBE bedy §ed’\lﬁ?%% %ﬁeﬁggggﬁgmﬁ@g&stlg

foam sanpl e, especially arger pore sizes
shadow i mage¥oulebe Pff’%&ﬁ\éﬁthmf necespardy s gdwamtagieows tassagther substrateh

M cro- CT cal dpmlaat ineRsoudd lcH 8 riels dr%ﬁﬁ&?%ta@é’%@tm\ﬁﬁg p%ﬁ&%ﬁ&%d # %%Fné‘lg

acquired im tha enconpassed proportion S an ore

VOL was el ég? Bt oM C'o‘?'sd%r ”’108‘39‘ EdRASK 3 WRIng epatdhe waend t?ﬁddéesmnl@pt withrthet 0
around 3 hoyosesPériths asm| Bneamsl, Mk b HERRING i8hn %Gu(& e d%@& % édn%tfr‘na%‘f-m 0%

foam 5 The foIIovvl n?g@ara ters were cal cul ated: - Sl ze

surface ared' 48 $hEOK BYAMRIe. Sﬁyfﬂnélrbé@fj‘e[‘ﬁlmwmh‘fmr "M@@Q@]ﬂth f oam
(126 nmB) t aliraédsionsd oAPEN aAOR stret WEBILHDTS HNaE thitkrdgs 680 4 k¢ (QHk bs 0

Pore size %ang'(a%l n!iJ EEnwed Plastics, Minneapolis, USA under product code XO 2550-002 SBD)
20 could be used. Alternatively a thermoplastuc polyurethane with pore size 0.6 x 1.0 mm and

strut width of 0.4 mm and thickness 0.5 mm (also available from Conwed under product

code TP2000-001TPU) could be used.

!

As described above, it will be appreciated that the materials may be used in conjunction

25  with NPWT, as a wound filler, for example, or as é stand-alone wound contacting member
for wound dressing purposes. The foam may only partially fill a wound, may be used in
conjunction with ofher materials, or equally may be used as a wound contact layer of a
dressing suitable for shallower wounds, for example.

30 Other embodiments can be seen in the following paragraphs:

Apparatus for the treatment of wounds in a human or animal subject by negative pressure
wound therapy (NPWT), comprising: a wound contacting member for applying to a wound
bed; a cover member configured to form a sealed enclosure around the wound contacting
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Table 5. Tab est paraneters Paraneter
15  10%, or more pre rabiy 5% coverage of anchor points.

Apparatus for the treatment of wounds in a human or animal subject by negative pressure
wound therapy (NPWT), comprising: a wound contactihg member for applying to a wound
bed; a cover member configured fo form a sealed enclosure around the wound contacting
20  member when the wound contacting member is applied to the wound bed, wherein, in use
after2or3 dayé of NPWT the wound contacting member can be removed from the wound
“bed by a force of less than 5 mN. Aptly, the wound contacting member can be removed by

a force of less than 3mN, and more aptly 2 mN. '

25 A method of treating a wound in a human or animal subject, comprising: applying a wound
contacting member to contact a wound bed, applying NPWT to the wound for 2 or 3 days,
"~ wherein after the NPWT the wound contacting member can be removed from the wound
bed by a force of less than 5 mN Aptly, the wound contactung member can be removed by

a force of less than 3mN, and more aptly 2 mN.

30
A method of treating a wound in a human or animal subject, comprising: applying a wound
contacting member to contact a wound bed, wherein the wound contacting member having
a network of strut elements separated by pores wherein at least 90% of the pores have a

diameter of between 2.3 and 5.5 mm, and at least 90% of the pores have a diameter of 2.5

35  mm or greater, and at least 95% of the strut elements haye a thickness of between 0.007



Utilised value Preload 0.01N applied at lmm m nd , Conpression rate 20nm
min-1 Test stop value 75% strain , Top | oading platen dianeter 50mm Bottom
| oadi ng pwatere/w@s@set er 150mm Recovery ti mebet weenr epealPCras2812/000489 ni ght
Data capture rate 10Hz Load cell 100N stgiic |oad cell The Young's
nmodul us was cal cul ated between 1 and 4% strain using an autonatic

%)gﬁlslg? ;i t hmainé] 0.t5hn§m|, a[\]nsot tlfxg Q/O&\l\éjgomtéckingg ¥%h%epiﬂclade@on%%p“o?e stift feFe%%?having

a thickness of 0.23 mm or more, as measured by micro-CT, and then covering the wound
contacting member with a cover member to form a sealed cavity, and applying negative
pressure to the cavity, thereby promoting granulation tissue growth at the wound bed,' and

5 after a predetermined period of time, removing ‘the wound contacting member from the
wound bed, wherein the wound contacting member can be removed from the wound bed
by a force of less than 5 mN. Aptly, the wound contacting member can be removed by a
force of less than 3mN, and more aptly 2 mN. |

10 A method of treating @ wound in a human or animal subject, comprising: applying a wound
contacting member to contact a wound bed, the wound contacting member having a
network of struts separated by pores, wherein at least 95% of the struts have a thickness |

- of between 0.007 and 0.5 mm, and the wound contacting member has at least one strut
having a thickness of 0.23 mm or more, as measured by micro-CT, and the wound

15  contacting member having a compressive strain at--120 mmHg of between about 50 and
about 90%, and then covering the wound contacting member with a cover member to form
a sealed cavity, and applying negative pressure to the cavity, thereby promoting
granulation tissue growth at the wound bed, and after a predetefmined period of time,
removing the wound contacting member from the wound bed, wherein the wound

20  contacting member can be removed from the wound bed 'by a force of less than 5 mN.
Aptly, the wound contacting member can be removed by a force of less than 3mN, and

more aptly 2 mN.

nA method of treating a wound in a human or animal subject, comprising: applying a-wound
25  contacting member to contact a wound bed, ‘the wound contacting member having a
network of struts separated by pores, wherein at least 95% of the struts have a thickness
of between 0.007 and 0.5 mm, and the wound contacting member has at least one strut
having a thickness of 0.23 mm or more, and the struts have a total surface area of
between 30 and 150 mm? in a 126 mm?® volume, as measured by micro-CT, and then
30 c’overinQ the wound contacting member with a cover member to form a sealed cavity, and
applying negative pressure to the cavity, thereby promoting granulation tissue growth at
the wound bed, and after a predetermined period of time, removing the wound contacting
member from the wound bed, wherein the wound contacting member can be removed
from the wound bed by a force of less than 5 mN. Aptly, the wound cohtacting member cah‘
35  be removed by a force of less than 3mN, and more aptly 2 mN.



WD 2012/ 168678PCT/ GB2012/ 000489 32 The di nensions of -a foam bl ock

(approxi mately 70m®) were neasured using a digital caliper and then the
vol une ofwohe1bléee’k was cal cul ated. The foam bl ock was PheGcReeighessand t he
density cal culated. 5 Conpressive Strain. gt -120 nmHg The basic

experi nment al set up is shown In Figure 12 A foam sanple 402 is positioned
bet ween a se

heet s, 40 t he t sh t
e veche T AR TR B B b o Rt BB G B O
pl at es and f9amnsanglatleast 910% o the poes ldvepl diavheter ofr2afom nadrigregptdr] dmr)weésﬁ)fbbo
I I t '
(1 arge enouk) b 88 93Fa Ao ITBRLF Mt s Iy REE SpsBA 4R Mafot's o
syst em ensurhiumgnt bragnioaiesgijete aodi tedher vogerof2 bhdues PIPSYES Apdly, stimdodma;ad be
covered anly,, V%’l@é%}( rofﬁef b@gm\]‘ ak ope %}& QW Jeasur enent . . 3.
e thicknéess € en

Measure t ‘ iTe’'sys using a digital caliper.
154. Make a small hole in the filmover the aperture in the top plate. 5.
Position a vacuum port 412 connected to a punp, such as the Renasys EZ punp

avail abl e f r&mamévmg&trbﬁﬂrh@‘lén? &%43@@5°A$?9Wruts%% altth&nad & RbeR@ gh7vhi | e

swi tching on the punp ( mrHg or desired |level). There will be
enough adhes?"drf-darissH “’t“h@aﬁd}afs aét?éS‘f oNerstiubNAMNGA KiGknesssf 4123 mner Mg ur e

tT Ee f oam SllJCé@Sn%‘Mbdaﬂdm%aﬁT @hd §®Gm6ﬂ30r|@65ﬂé§s tﬁ&aswm WBer! éttﬁsn&gw at\m]z&l@ness
is tlnre uired fo ens have ressed as far as
possi bl ell Yoot ash” ﬂl\?éég'ma SYbiRe ?'Pﬁe E?ﬂ?gé@g?r@ Ryre Wg"\&gr%é’“bdg? ?ﬁ""B‘rFa‘a’s t he
initial nmeasiyrenemd by a force of les8thaBl3amk anganky gaptreN.(C) are made using the
above nmethod but omtting the foam 259. Conpressive strain is determ ned
by the followi ng cal cul ati on: Foamt hi cknesses conpressed ahd unconpressed

are cal cul ated by subtracting the blank values fromthose neasured with the
foam in pl ade:a method of NPWTUtec dreppresstich bioaenrdheakme siee DiprovemenCeomprising.

30Conpresse t 00/ D
VO 2012/ 1682‘7&@@/0%2%? gé%%é’@'@ék P'C“u S ngqt%égss%hmteﬁ By; ‘%s at("‘?""es’%tggaeﬁ’x%tfnrp e,
pore sizZ& wdbe pales iprngd digmetercofelieatehs ane fdnng, awy atbaﬂéﬂ@%dﬁée Pores

coul d al so %v@%'dﬁ%‘r&\e@ér%@b@hd%%v\g@ﬁér ARG RE gﬁﬁwfm‘?é erce materials and a

pressure drop, for exanple t he above-descri bed enbodi nents, a foam
for wound filling or wound contacting use is easy to use, pronotes
granul ation tissue growth, and prevents or reduces tissue ingrowh. Further

benefits i nghudgemhed vt RSWT Bk tt@af prbmf.t@(ﬁi bmotdtuanetamwgdnr%smm@eﬁtaan&ﬁﬁpnsrngduced
pati ent disconfor

reduced cli ap renovin
Poine ear e e e e a0 SoEBE Bl st BEmins ahualsd By Hosts; LR Yk The
filler wigt h the voutrelemeds have a thickness of between 0.007 and 0.5 mm, and the foam has at
least one strut element having a thickness of 0.23 mm or more, as measured by micro-CT, ‘
and the foam having a compressive strain at -120 mmHg of between about 50 and about

90%.

25 - In a method of NPWT for the promotion of wound healing, the improvement comprising
using a foam comprising a network of .strut elements separated by pores, wherein at least
95% of the strut elements have a thickness of between 0.007 and 0.5 mm, and the foam
comprises one or more strut element having a thickness of 0.23 mm or more, and the strut
elements have a total surface area of between 30 and 150 mm? in a 126 mm? volume, as
30 measured by micro-CT.

A method of promoting healing of a wound in a human or animal patient, comprising
applying to a surface of the wound a wound filler having pores, at least 90% of the pores
have a diameter of between 2.3 and 5.5 mm, and at least 90% of the pores having a



Various nodifications to the detail ed designs as descri bed above are

possi bl e. For exanple, although a foam material has been used in the above
descri bedwerthrdics@at s, it woul d be possible (although neCTResmnisPy as
advant ageous) to use other substrates to ntact the wound, such as nets
or- polyner slabs containing perforations. For exarrpl e, 15 the net coul d. be
scrunched to SQ that t is in contact with the
pores of t hed'%'gfe fr %é\%r@?’ or ﬁbﬁ%?mg?ta{ﬁasgﬁgﬁ o stryisrepaalieg %8 RREsdavivg a
conbi nat.i on thikaessonirbdtweentCeal7i argl Orenter as MeasLERBP hicro-& TS bid engéding & ene
copol yner ne imensions 1.5 x 2 nmmand a strut width of 0.25 mm
and thi cknes\;svoor@%@ewor?megatdg R"&S“Fs available from Conwed Pl asti cs, ‘

M nneapol i s, USA under product code XO 2550-002 SBD) 20 could be used.
Alternatively'a t her nopl astic pol yurethane with pore size 0.6 x 1.0 nm and
strut widfh 9fnOnéy f'i‘a%t ih I Y d
under product T:ode P2000- '%% %‘%ﬁ? coul"’guﬁe;}rﬁge%%aﬂ é}d:lrﬁ]rp‘l‘l %aftnéﬁ’( %ém

wil | be appr3RAviicea %ﬁa&aw pEthpraosnd alwound filesdavise dtrits, at desstiBE ichthe2srutei t h
NPWE, as a weed fhidkh&ds: ofﬁfé\'wé’eﬁ%?eanoo@ 5%%m3ard f?'aQqul@tl 9%9"‘5%‘4 t?oﬂ?tsﬁﬁtt' ng

rrenber for wound dressing Eur poses. The foam may only parti al é
wound, may DEVRGEHhickness §f ARt Rr Wof% apMepUTRAPE MiIGP-ET, and bigdlien hpvinay be

used as a VWOdBREbrEsaIve @6rhin laY10D nﬁﬁH@oﬂd&ﬁ&én%on%'a%ouwo%f&ﬁbk tiny/nds,
for exa enbodj nents can be seen in the follow ng paragraphs:

Appar at u¥ fo‘?’o%”%‘w?rt%ﬁt“ﬁ%ﬂ‘("eaf%&ﬂﬁnds in a human or animal subject by
negative pressure wound therapy (NPW), conprising: a wound contacting
menber for applying to a wound bed; a cover rrenber configured to' forma

o LR Db AP ST tRop sraninmosentueeminger |

applied to témelyingund deldce whibeovaundianwase flikt kavilyRivls, has abrest $8pbf 8@ to

t he seal ed er._shows an
absence: of gsqu% sq%&fng J{PﬁCkﬁﬁgt er ﬁ%?ﬁg%y%qﬁmﬁﬁé nggtﬁet ég?cﬁmprﬁé}?b%}e 0rﬁa\y
show | es® t Hmfeﬁg% hayingne thickpesst & 045 mnﬁ% moee ardytheatrutsrieviog qomtamssrface
wherein the 4 I

nunber. of - starrﬁat E@?ﬁf@éﬂﬁgﬁ1ﬁ%ﬁp egaggmﬂb\zo \}%léln‘?% Gretgacﬁ o'?%]rgtigﬁ
points on a SBeFEEdNSNOYKdiligidaRdegaliveatassWg menber. For exanple, if in a
given area there are 100 struts notionally available to the wound bed to
form anchor points and 5 struts do form anchor points, then this is 5 % 10
A nmethod of treating-a wund in a human or ani mal subject, conprising

appl yi ng a ol °88Etlr%?6'f’$ AYHRHBA PP AnRal SUPISR REPHsiRg: 3@6‘&’@9@#@’”@%
woulnd ccthgccbnuagl o cszmaulmtgI lm/oancf@acﬁlép}ﬁfﬁﬁ@ﬂégdﬂ@e b@&%@t&@@m&?n@ﬂl@r?%ﬁﬁ, ang
app! yi ng t he seal e n r ermatertestepo
app! yi ng NP:% bﬁrmt\/\ﬂd e vegd gﬁloﬁg‘?tw 'ﬁ%@? agﬂ%\)%go A eft? ELREWLYE PEEFENG S

poi nts. Al t eppligdity &ry,antidherintotivdwesritdcnidri@otrember nmay show | ess t han
1510% or nore preferably 5% coverage of anchor points. Apparatus for the
treatment of wounds in a human or animal subject by negative pressure wound
t herapy (NPWI), conprising: a wound contacting nenber for applying to a
wound bed; é\W@V@rcoﬁ’@mm@@hq?l’fgw%t“{eopfﬁw wowrwhihewpe NP\ cemarnsingna t he
wound coRt agkivwdek &Qtrﬂ%@ﬁént&‘@@ﬂéré@@bmg@ vﬁ@%ﬁr@tﬁé %?&W@ﬂb §€\%0%8 (?'pgrq to

t he wound bed, wherein, in use after

contacting i rib Sistangs %'éfwie@hiﬂ/@m%@rqw@tlmd'ﬁwmmﬁy ah theomeandefie®s t han
5 m\. Apt |y sutidthtiaBbitehee0idsas indiewisenber can be renoved by a force of |ess
than 3nN, and nore aptly 2 mN. 25 A nmethod of treating a wound in a hunman
or ani mal subject, conprising: applying a wound contacting nenber to
contact a wound 'bed, applying NPWIF to the wound for 2 or 3 days, wherein
after the NRWEthohef Westingdhe sutaaiityi ofig Wﬂlmib&ibnteatmgbﬁemlﬁéi‘pmﬁbr‘sihgnéﬁp%gwund

bed b f h t d t b
ramoved By WBFsF tort i beBBerta Mo lner B e PRI R TS s PR B o
treating a NBMWGI and datehoinimg tog s@iabiityl of shebjvewtd, contafing siemger pimoving tee wound
contact | N9 (BERELork O My Ak W fEDG e RS 8! An' A U e e,

menber havi ng a trut el ements separated
| east 90% ofmefrtver grorksyemavas by aforaef Ess than BEM/aed]m!reaap&ml nN.5 mm and at.

| east 90% of the pores have a dianeter of 2.5



35mm or greater, and at |east 95% of the strut elenents have a thickness of
between 0.007 35 and 0.5 mm and the wound contacting nenber includes one
or nore swoubilegsm8nt havi ng a thi ckness of 0.23 nm or moT&B20R/00e83Ur ed by
mcro-CT, and then covering the wound cogfacting nmenber with a cover menber
to forma sealed cavity, and applying negative pressure to the cavity,

t hereby pronotin ranul ation.tjss r . WO d.#hther a
pr edet er m nzgwﬁlé'% gr&sg?g tcprhg{?s'rﬁde%o@@ﬁg ﬁ%ﬂsﬁjrﬁgﬁﬁght act?'ﬁg/%r?g?{ger fl.Jr omt he
wound bed, whetaeting rodnsbendusmpliedto: apercing wosndiend derrs predetertinestparion of e
wound bed b r &8l thERsudd i mdRe o AR AL RitMBTher
can be rern)v)&(-!-,:ﬂ\rt;i})s %%%'%clié)lée %?uﬁdeéogt{éﬂﬁkngﬁ\%y _()éltar?dtg etrl%re apt?y 2 m\. 10l A

met hod of t faee phigssathan GroN. Aptia, themexnd contactinglmesiiisy eait be Easgyed ¥ adorce

appl yi ng.a g1 ;g% M contact a wound bed, the wound
contacti I’Slg \r@g%‘ggeitrh%ﬁgwéhd; 8et ?E of struts separated by pores, wherein at
| east 95% of - the struts have a thickness of between 0.007 and 0.5 nm and

t he wound contacting nenber has at |east one strut having a thickness of

0.23 nm or NPRRUN@SORRBEY RRNDEr MErC U T negatilet fressipéingbuhd womrbaNPI)
menber havi ng a,congr essi ve stLa]i n %--120 of bet ween %b?ru;e,ggeﬁtgd
about 90% &REPHH dgers HPttheeENR FeRY AR & PR ntiRPSrea e Y &5VEY
menber to f eemyaosRAlabueRibat Wherairusepibleywongd negating mepibesis sprtatted wikea

cavity, thereby pronoti.n ranul ation, tissue. ar d ...and
after aifr ed‘@f‘é‘i’ rﬂl’%?ec& 06@9 f"g'a’ iary pypiect 5%%5?6’%?3 (ﬁ\#gm\/\%hsn%u%‘g%{h E\]ﬁgﬁrr'gnber
from t he wouwpgiddedf, thewtrer stiuts driceuntered vh20 moeing atoh§ ay inesextendamotiwgpeatiyy ed

fromthe wound bed f orce 4 , SuPEAwhich i
contacti ng r?&%gr még%wg%n%eﬁbetg%a%éég *Fg??gﬁfgég%dé@@%ﬁgﬂ gﬁrﬁ{f(&) and hr%%f}[g
aptly 2 mN. nAt imetohtadt with tisseatiVerg preferabiyP5Pnora9%% pa im0k ohie et skulpjha¥e @
conpr ! S1.ng. sﬁ{?@éeydi% fr%h‘%é'% P EAMIGES WBGin RERAWith @sqRNt act. a wound bed,
t he wound contacting nenber havi ng a network of strut:s separated by pores,
wherein at |east 95% of the struts have a thickness of between 0.007 and
0.5 mm %&nd the wound contacting nmember has at |east one strut having a

t hi ckness of 0.23 mmor nore, and the struts have a total surface area of
bet ween 30 afetiothsoembaimentsicani® seeB iNbE fliewing Hategeeplis'ed by ni cro- CT, and
then 30 covering the wound contacting nmenber with a cover nenber to forma
seal ed cavi t1y A mdtebcBipplradting a negad, icomppsiessure to the cavity, thereby
pronmoting granulation tissue growmh at the wound bed, and after a

predet erm ned peri od Bésittoinmg,a WBURY ESHadiRg rwped 1o RbREEI AG teriaRinaf hem t he
wound bed, wherein the wound contacting nmenber can be renove

_ _ g fromthe
wound bed by a f #osed eIntacisg mMerHET SORRISINGR NGIWORKiRE SHS SEPBIRE L¥ PRIFS aﬁ’gnber

can 35bey enoved pnhyinda bereGedk bbtdesn 5han28pdi and nore aptly 2 mN. 36 A
f oam havi ng pores having at | east 90% of the pores have a di aneter of

between 2.3 and 5.5 : %, S j of
2.5 mmor greater, agm %tgosﬁpg%cé\;@?ﬁ/%fﬁg/ d@””g%“‘g&g@ ngg% ofgt:ngggstfe%lregss
than 5 nN when appViicathepiover thewedntied of a human or ani mal subject and
tested under 72 hours NPWT. Aptly, the foamcan be 5 renoved by a force of
|l ess than 3mN, and nopeviaphlnegivelbresdufeotaom Rawdcogn sSburae & fvie cenmuaitatiosast

95% of the struts. e a thickness of hetween 0,007 0,5 e
f oam has at | easf""tgﬁ‘ essF?'ﬁp WXWW@ o ﬁfag%fg§§g%t$'e&rg%(aﬁnthﬁ‘%drgpn%\rgew 0@?
measur ecqsby M cr @oftdcting miknébeptd the aatind;or ce of | ess than 5 nN when applied

to a wound 10 bed of a human or ani mal subject and tested under 72 hours

NPWT. Aptly, the foa PSSO Yo thefILAE fé¥fat IeREE72 Rans #nthe réigd nor e
aptly 2 mN. In a nethgbcfg@?bﬁl%/\f@gr t he pronoti on of aglrﬁag heal i n

. Lhe
i mprovenent conpof s#hgmiiith g209Meiaen B8 fserWEny S Yo P dgrougy Fﬂ%a%tlngnent s
separated by por gsemtt pr@féting 2RogrdwtA Dof tdighupdioe SisLav atnre awdlinamahereinofhe
between 2.3 and 5.5 mm and at | east 90% of .t he pores have a dianeter of
2.5 nm or great eMe9gye mWPéBUW%ﬁ? E’PBQ%O.W‘]CH”%%&E@WHS CSWPWWIH%% A’SF he
pronot i ofp of woumek VisdRbdiurge akdiacreage the et vblumenand si ng using a foam
conprising a network of strut elenents separated by pores, at |east 95% of



20 the strut elenents have a thickness of between 0.007 and 0.5 nmm and the
foam has at | east one strut elenent having a thickness of 0.23 mmor nore,
as neasurwo 2012/wBE@B0- CT, and the foam having a conpr essiPC&/GR20E1/000489 - 120
mHg of between about 50 and about 90% In a method of NPWI for the
pronotion of wound healing, the inprovenmefit conprising using a foam
conprising a network of stru el enent arated by pores, wherein at | east
95% of the strut el er‘rE(ﬁ'PQV”P%\)? %P“Fhlaeﬁﬁ g’oB'fd EtaREs ey feerythe. Wound, and
the 'f oam conpr i seshaseie the fors eeqinettto Se@aRN thd WBiMD cnthdling kN@RSerOford tR3 MM
or nore, and the str t leI errené hgave a total surface area of between 30 and
150 m2 in'a 126 W8 v%lefjsntg §™30 neasur ed by mcro-CT. ‘A net hod of
pronoting healing of a wound in a human or ani mal patient, conprising
applying to a surface of the wound a wound filler having pores, at |east
90% of the pores have a dianeter of between 2.3 and 5.5 nm and at | east
90% 0; t he pdrEs hathodgf pardgrapdi ’arm‘tewm at le%sﬁ?]wm’ldﬂthsgb&?tgfave anglardétet sRSt g
95% of strut ' t a thi ess 0 etween 0.007 an
0.5 mm as n@é@ggg% %bglgﬁsc% agﬁ‘{eggﬁagé %F?rﬂ'aﬁ?%“\%ﬁﬁayf. ller to a
negative pr %S'U A et hod of pronoting healing of a wound in a human or
ani nal patie hedB‘ﬁ’B?‘i’ 8l PRT2UBRAN Vi d- t"’Be"&'”s@}rl‘P%85 fof tirpestib Haveaa Wekness

filler havingteédny 607@ﬁd@ﬁbﬁia%%@fecﬁﬁﬁmﬁﬁdd&hﬁ)uf&@Y@m chgyckness of
between 0.007 and 0.5 mm and the filler having at |eas one strut having a

t hi ck f filt
avi g & conor oear et o palBrRE Y. et B b Bicalon H1asME aressiie o0s
and subj ¥tt ithg woned tengsanite molnd eontacting meapetts Ve indesisisier iissush ofriehealindfby

promoting healingsodb aBoltRbEF-hN @ human or - ani mal patient, conprising
applying to a surface of the wound a wound filler having struts, and at

| east 95% of t avin en 0.007 and 5 mm and
the filler cor#)sr%l@lthgg §fngnyo?f r]'@ t?*r‘ﬁ erﬁ'ﬁ\f?%&’%”‘?ﬁ?’ﬁ%’@%é"ed‘?be@ 88 am or
nore, and thempresaive stiaiv sind2@nmnoigdf betweeaabod50% ok dpetivgwen 30 and 150 mmR2
in a 126 nrn3 vol une, as neasured by mcro-CT; and subjecting the wound

filler to aaegatictRdRF Qr%ﬁéf'b@rag&pﬁ?ﬁ@Wh%mﬁﬁ@@%ur{&oﬁta\e@w}qemE'er%oprpﬁéae@ or
ani ma( e]t'lfbj jct conprising: applying a wound 20 contact materral to a

wound b #'yi ng negative pressure to the wound filler to forman
inprint in the wound bed of between 900 and 1200 pm Aptly negative
pressure is Tagpeineathacooff anymfaparagnmhis rit-6, ofheeit weemtoIbe sepf EPHRing megAiveound

S nory Ttk HRAREROhUE RERNE Haband. LDERARY AANTUNTS apfREBY &1 09, 2

25 network of strut el enents separ €réin nment s
are spaced dpmaiolal ygume anstaiatibe stepfaf eprlring negativopreseirgfoaatieastizamotissthae

growth at t hRuneWoraBRd MehbsURst Q'Ho'r@%Mmef&Va%%t % 35 léﬁoutg%ﬁfo ML 1oty

nmet hod of testl ng the suitability of a wound contacting ne , conprising:
app! yi ngf% 38U%6und contacting menber to a porcine wound; for a

predeterm ned period of time applying NPW; and determning the suitability
of the vvoun@ d'djﬁtraeitnbmgf r:imnbiapaﬂagrapbsmm vihetdie aftertne sl@mbaab;blﬂ@ rmegmﬁé with

a force of cti
removed by & or ce %aggs“’szr@ﬁ Y@%ﬁg Qg, éq’ﬂem ers'g&Yﬁ\? BREG alhor

points.

9. A method of measuring m-growth of tissue into a wound contactmg member under
25°  negative pressure, comprising:

positioning a wound contacting member into contact with the tissue, the
wound contacting member comprising a network of struts separated by pores;
positioning a cover over the wound contacting member to form a sealed
environment;
30 applying negative pressure from a vacuum source in filuid communication
with the sealed environment to transmit negative pressure through'the wound
contacting member to the tissue; and



WO 2012/ 168678PCT/ G3B2012/ 000489 38 A wound dressing conprising a wound
contacting nenber, wherein when the wound contacting nenber is applied to a
por ci ne Wwsondi2/msefsf or a predeterm ned period of tine NPOT/GEROmpODised, the
wound contacting menber can be renoved fpgmthe wound with a - force of
|l ess than 5 mN. Aptly, the wound contacting nenber can be renoved by a

force 5 of |less than I 0 I m;%i)er

for use in negative pﬁggé%suﬁﬁgq{/‘\gﬁhgm?ﬁﬁ < tés?%ﬁ\}\#)mggpn%rn?s%”g&%h of

str]tht el egentshs?/ﬁaieatmfw myamtls;ngomddw% me‘{c]b;srbo?ﬂf el egngg;s ber n?gdat .

configured suc a en, i.n Urﬁ@asrn th\QQEr oF AL LDJEE %g ﬁ{g cte
n su

with a 10 wound surface of ‘a manma ect f'or a perio ours
during which NPWI is i®dpé weend eshtactivg mprmger 87¢ ut s encount er ed when novi ng

al ong any fines extending gyth arAgvthawuﬁra%rt:@ﬁeé@%awrme 1 wh @RSt

90% have a surface distal fromt wound which 1's not- in contact with
ti ssue. More preferabF%ﬂt%%@Pn@g%Wt@d@%%f the first struts have a
surface distal fromthe wound bed which is not in contact with tissue. 15
Yet ot her erbothereethsd ofgrardpease® whiereir the wioahd oavitaing areagpeapdngorisés foamnet hod
for treating a wound, conprising: posi ti oning a wound

contacti ng Wﬁnﬂ?é’métﬂé@o%g%ﬁh Nbt 10, WhEreaHE Bssub REwNNEs GeOsTAsetibRg  Menber
conpri si ng a netvvork of 'struts separat ed by pores and 20having a pore size

of bet W_een m?thgc? bf any of gara?rggﬂ $ H?%rﬂe?e R h%%é&e l?\éﬁr'rnatl ﬁsesag\ound

contacting orm’a envi’ronnmen
provi di ng g atr ve pressure froma vacuum source | n fl comryni cati on
élse

with th ethesReNPH AR ©Of PY2PRAS R 2 WSEElD fr\?é‘sblr‘ee’§§ﬁ’reémier‘i‘%ﬂbﬁ’1'et he wound

25cont acti ng menber to the wound; appl yi ng negative pressure to the
wound for atl4l Besmhetitad hianysf paragtaghs 8rigewhdrein Aige negatitgrress B Gupiiag,to thee

negal Ve Df Gasid o aiidadh9 HONTHGORIACH NG IRARET20BRAIRE 110 the growth of

granul ation ti1ssue at egative pressure causes the
wound contacting nenber to conpress to decrease 30the void volunme and
i ncrease the strut volune; and WO 2012/ 168678PCT/ GB2012/ 000489 39

i h d.th d b i
the force r g raund Bhasie BRRE- GEMATIG AP REIncLhEE PP RErelIRG
| ess t has 5 am€iwdk 2f st?[helenehhmdaparfatq@awa@r@phmérewméeaet p0%tof Ireasredde @ t he
pores have %r g'l-e?ér%tf Sétw(g% 9% ‘P(S.‘I%’B.% ?ﬁ@% léas?QWoﬁﬁeBﬁ?e}q{a@gfw meter of25

m cr o- corrpute aragr a In at -
| east 95% ofmrd heg@ateutandreamSa95°/hrotmn@$rgt ¢emepte hae @UTckanst of. @tWﬁﬁna%OO?

measured by E{g%rsmﬁom%g%obf?&@?ﬁéf’oﬂng gwemg Fincidd Rt R rOEr@ Rlenthnt havhng

paragraphs efein the application negative pressure to
wound cause@ thiblnean ahRIZZ BIM AdRerAESTapASEFectRY m\ﬁf@éﬁf into tissue of t he wound
by about 950 to about 1000 um 5. The nethod of any of par ag/rgphs 1-4,

a

wher ei n 2Phe TRoliRIWeBRH SRRIAGIHO FMATREF Oh R313graPB ASr %gremeats'ﬁrsa.% the R9"4% i g
of between aaedih cRRAABEMRERLIE $R%.5 mm.
17. The wound contacting member of paragraph 16, wherein at least 95% of the pores

have a diameter of 2.5 mm or greater.

18.‘The wound contacting member of paragraphs 15-17, wherein the most frequent pore

25  sizeis between 3 and 5 mm.

" 19. The wound contacting member of paragraph 18, wherein the most frequent pore size is
between 3.3 and 4.7 mm., ‘

' 20. The wound contacting member of paragraphs 15- 19, wherein at least 10 % of the strut

e!ements have a thickness of 0.23 mm or more.

30  21. The wound contacting member of paragraphs 15-20, wherein the wound contacting
member has a compressive strain at -120mmHg of between 50 and 90 %.



6. The nethod of any of paragraphs 1-5, wherein the wound contacting nenber
conprises 15 foam 7. The nethod of any of paragraphs 1-6, wherein prior
to the stwp 20f2/@mpEByi ng negati ve pressure, the wound comCasiB2orp/avessber has
a pore volune of about 90 to about 98% of,,the total volune, and after the
step of applying negative pressure for at |least 72 hours, the wound

contacting of . about 70, to abqut 90% of the total
20 vol une. Weu’%n gﬂgﬁmgnn;ergge gk aﬁrrag??ﬁg 4T PMNEGHR By vernd &ronfagindst ep
of appl yi ng megbg¢rihae aprepsassiee tioain af - 12@&&Hg?)2bé1welér650 arfoesomaund cont acting

menber shows an absence of anchor points. 9. A nethod of neasuring:
i n-growt h of23c'i1§§ue/0ilm cortadting nuembert aﬁ:pianagrapﬁrﬁierwhemirerthéfwwgatdomactmg
pressure, COPhbLSHAE 0 (?g Gt menber into
cont act vvlth t he thl'ésgucgmpreﬁgvﬁgtﬁdﬁrﬁjbtcgt ﬁg\égwrr\ge %no ﬁgy ng a network

of struts separgk %uﬁé( cBRXahg me mber d?cb%ragdr% Wgr%'fn Qr\é%anQ?:om%ng

contacting menber to forma deated envir a
pressure frdi¢H Qfa’&ﬁ?u%%ﬁ@ﬁecéfeﬁrpffq%W@%%ﬁDW1§th@in ffwat h?Q e’ swesiinesl as

envi ronnment méeasuFcdnymhitrofspat i ve pressure through the wound contacting
menber to the tissue; and WO 2012/ 168678PCT/ GB2012/ 000489 40

measuring tfes. lmgwouvtdhc@ftadtméwenbérta barﬁgr‘éﬁi\“!d %@F%Qh@%o%&%ht’act%ere' n
sai d. neasurenent i.S _pe ne or )easuring the nunber
of points at"WR?% 6ma€|%§a‘§a‘ie ar&ﬁc"ﬁoqe@’&eetno“q Rad \/\Bﬂrfﬁmcdhtaa?ﬁq PG e ;asand
5(1 1) measur imepstfed bammcotCTof force needed to renove the wound contacting
menber fromthe tissue. 10. The nethod of paragraph 9, wherein the
wound cont ac6i Adeneodrer catagting Seemfevash pardgragh @sneihbeth e PALEE IcaMBcthgor

of any of pdiamiie § Viac R i S ha BN R ot PPoR PRGBS S Tre

nmet hod of arwea@ﬂregéwagcrraﬁs 9-12, wherein the tissue is experinental
ti ssue. 14. The nethod of any of par agr aphs 9- 13, wherein the negative
pressure i s 2Apphe QUG COHRCctG ImRINtTes 1of apragesehs 13-26hwhersini the vend angactinfy - 40

mHg to 1*520%% \ﬁ_&rﬁotef‘ gY‘é?M%or?Qr%@%r‘o% QPQb\ﬁ&rIdOISeJ‘?%%n/e%uB& %t?’\utrhg

wound t her apy npri si ng
preventron or reduction of tissue in-growth into the wound contacting member.

28. The wound contactmg member of paragraphs 15-27, wherein the wound contacting
member is a foam.

29. The 'wound contacting member of paragraph 28, wherein the wound contacting
20-  member is a reticulated foam.

30. The wound contacting member of paragraph 28 or 29, wherein the foam is
polyurethane i

31, The wound contacting member of paragraph 30, wherein the foam is polyether
polyurethane. '

25 32. The wound contacting member of paragraphs 15-32, wherern the densrty of the wound
contacting member is between 0.03 and 0.04 g.cm®

‘ 33 ‘Apparatus for the treatment of wounds in a human or animal subject by negative
pressure wound therapy (NPWT), compnsmg

a wound contactmg member for applying to a wound bed; v

30 a cover member configured to form a sealed enclosure around the wound
contacting member when the wound contacting member is applied to the wound bed,

wherein_ the wound contacting member comprises a network of strut elements
separated by pores, wherein at least 90% of the pores have a diameter of between 2.3 and



15 a network of strut elenents separated by pores, wherein at |east 90% of
the pores have a dianeter of between 2.3 and 5.5 mm and at | east 90% of

t he poreswbave/msdBaneter of 2.5 mmor greater, and at PeagiB20BI400f39t he
strut elements have a thickness of betweea 0.007 and 0.5 mm and the wound
contacting nenber, includes one or nore strut elenment having a thickness of
0.23 mm or &drem, asd aElassiooth dﬁyherp@remh%aaﬁﬁﬁter’ﬁhesmumdgmtﬁramdlan@aeenber
of paragrap D% o di anet bet ween
O oPana’s Bakor oSI98 BBUIeRL of BEWEEH 630" BP0 S PR vRTILTT
at | east 95%uwhctingemgrabrersndiaiee oaedrmm& etrut@ienﬂarﬂShamg)a thicleasenf 0.23 mm orl 8.
The wound C%tr@%%'rﬁ&sﬂ?%@ﬁ %Egﬂar agraphs 15-17, wherein the nost frequent

pore 25 size 1S between 19. The wound contacti ng menber of

paragrap 1 e 7
200 e el e g ot EANREr B SecfectBh 4e e ?'aa“ st

10 %of t he €8¢/pgure elf@r?equnm?éorawma@awgssmceo 23 nm or nore.

2012/ 168678PCT/ GB2012/ 000489 41 22. The wound contacting nenber of

par agraph 21, wherein the wound contacting nmenber has a conpressive strain

at -120mtHg: 8f/\‘>ﬁ{° en 50 and 80 % 23. The wound contacting nenber of

par agr aph 23 bioppse ‘Ptﬁ‘@g%ﬁrﬁ’ﬁesébﬁt%f‘?H’{?"erﬁ‘gwma@"k?“é'aﬁpreSS| ve strain

at -120mtHg of betvveecp c? nd 75 % .5 2 {1 Woun ﬁont acting nmenber of

par agr aphs 15- ZBa“W% Cilie H%”\?Bl?ﬁﬁoéﬁ?ﬂ 0 P HEHIER has a surface area of

between 0 and 1 0 i n asure m gr 0- CT. 25.
The vvoun cont ac é’er mr%'etfero‘fon %\?rg%rtgp}érrﬁa Sﬂﬁﬁp‘ﬁe?%d%sﬁee %Wg @’Sn‘fvgmcji ng
menber has aorﬁammgmmea{hemthbetqmeenom&tiagmehﬂﬁ:rm@phad ta tHe2@ouraibedpl une, as
10 nmeasured by mcro-CT. 26. The wound contacting nenber of paragraph 25,
wherein the wounwh%mtﬁetwwdnmmmmmmndo%momeeeaaewt\mrkbétsweerelemnasnd 95

me in a 12§, eae¥ H&.s, mraﬁaﬁgé&fégwofm Sofad an/eadlﬂe}er é}%ewe%n%alrg

contacting me par agra hs wher'ei n t he ‘wound contact i ng
nmenber pr orr§t5e'§mg?%ﬂ1€ﬂ least 8%t af draurorey bavern diematenotia 8 Medr arsrien| and sé last y

wi th thesprgyen krergtm el@ﬁ\eH@tﬂa%\a@iucanbeeeeoétvve&.r@wﬁladdrﬁ 8 il S ound
contacting nenbe . The wound contactin par agr aphs 15-27,

wherein t hec%ﬁﬁﬁ\‘ﬂg @ﬁ%b&échweﬁﬁ%@? moEe rut Ggfﬁe”t haV'“g ?@'Ck'l'fﬁ@ Sldimm or
contacting s nthsial aghdaRs-c38, wherein the wound contacting 20nmenber is
a reticulated foam, 30. The wound contacting nenber of paragraph 28 or
29, wherein the foam i s polyurethane. 31. The wound contacting nenber of
par agraph’ 30, wherein the foamis pol yether pol yurethane. 25 32. The wound
cont act i ng A&nbeethod opeeaigy aphsind br BRymarharapinmal shigedereiprigingf t he wound
contacting nenber is between 0.03 and 0.04 g.cm 3. 33. Apparatus for the
treat nrea® of woumabyinga aoineheontagtingamemiér ts abyceot bby, whegen | ve pressure wound
t herapy (NP1NT), conprising: a wound contacting nenber for applying to a
wound bed; the wound contacting member comprises a network of strut elements separated by

pores, wherein at least 90% of the pores have a diameter of between 2.3 and 5.5 mm,-and °
at least 90% of the pores have a diameter of 2.5 mm or greater, and at least 95% of the
 strut elements have a thickness of between 0.007 and 0.5 mm, and the wound contacting
25 member includes one or .more strut element having a thickness of 0.23 mm. or more, as
measured by micro-CT. |

37. The method of paragraph 36, further comprising the step of applying a cover member
over the wound contacting member to form a sealed enclosure.

38. The method of paragraphs 36 or 37 further comprising the step of applying negatlve
30 pressure wound therapy (NPWT) to the wound bed.

39. The method of any of paragraphs 36 to 38, further comprising the step of promoting
granulation tissue growth at the wound bed simultaneously with preventing or reducing
tissue in-growth into the wound contacting member.



30a cover nenber configured to forma seal ed enclosU e around the wound
contacting nenber when the wound contacting nenber is applied to the wound
bed, WO 20422158478 t he wound contacting nmenber conpri s@STAB2e12/000489 Of
strut elements separated by pores, wherejh at |east 90% of the pores have a
di aneter of between 2.3 and WO 2012/ 168678PCT/ GB2012/ 000489 5.5 nmm and at
| east 90% of the pores have a dianeter of 2.5 mmor greater, and ‘Least

95% of the $Prdheeveentantantipe membeciondegatie BESTEEnve o Yieiny 6 and

the wound cQphpgdiig'8 nERSRES dtie bleaRAtsaRParaled By fores, hkretl atnteadt 958 ofrthe a
t hi ckness of 0.23 mmor nore ) o VRQ‘%E‘ﬁt us
e

e, as sure m, r.o- CT 4. T
of par agr apRUrgFenigirs hve %@%@?SéiOEEg"g{eE%ﬁ-HB%PP%ﬁf’JBWi e ?‘8P’VOSF§C| ng
encl osure i fndhitétr GorBGTEaYIBhS 3t o sMut Blementarairnmastaickass 086.23 Arkiot mbae, asise i n

negative _pressure und thera (NP W conprisi tgng

nenber for WPVFH@K;PB”&%ﬁﬂ@lll?e‘ﬁ?unf(fg%@%n@%%@%g% S%on i g%rsg@%%rgﬁf%r m a

seal ed encl agomenty sflbetiveieh @bwaibidind abdw@@0i% g nmenber when the wound

contacting nenber is applied to the wound bed, wherei n the wound

contacting menbee veampresstisg memer lof afaragrapkt 48| whensinstheepaunst eentésingor es,

wherein at | t % ' ; ' n 2.3 and 5.5
nﬁeﬁqer 8%% % gcgmérﬁgsw%%rtr%ﬁ a't\%nﬂﬂ-ﬁ S'Beluilen @P peewes

nm and at | pores have a aneter of 2.5 nmmor greater, and

at |east 15 4g5%9fwg 8 éénu&mgelngé@de;frn;ofwsgri@p% i chnesm B hstneesmia:ing7 and

0.5 mm and the wound contacting. er includes one or _ppre strut el enment
havi ng &0t hinsonhss baod conFressive ieings r RommPinfhetiresa SByniiTerb- CT. - 36. A
met hod of treating a wound in a human or ani subj ect, cpo i sing:

20appl yi ng &3wHisitewd seaiastingdnerahah of P%ragfap%‘{%l wga{e%ﬁﬁéﬁa&f %8% ofthe %O'ieﬁe
wound cont agl{d 8 diARRRE hetlG@BRLI3SHME 5% met wor kK of strut el enments separated by
pores, wherein at |east 90% of the pores have a dianeter of between 2.3 and
5.5 nm and 44, ake heasd cQR36AG nidntbepof parabapie 48, dhemiat atrleast 92%50frihe ppres
greater, and at |eas QE%%O‘ t he sttrut el enents have a thickness of between
0.007 and 0.M8VeAEgIRE Phe > BRI EBRt act i ng 25 nenber includes one or nore
strut el eme avi ng a thi ; f. : :

i cro-crs 9%, TR heReb gt G i o Burkclafth AL WErsifs EFERE B Bbores
appl yi ng a daves dizarhe beween 2t3randicdumth. cont acti ng nenber to form a seal ed
encl osure. . 38. The nethod of paragraphs 36 or 37, further conprising
the step of 48pPhyivagnchenptacting MeopeesiRAraaraR\sritf-4h sharsn hrmastfrea st A¥ewound

bed.. 39. The. hod, 9L,a8¥of paragraphs 36 to 38, further conprising the
step of pro-rléo%i'gr:gétgganu%%t?on ti ssue growh at the wound bed sinmultaneously

Wi th preventimng oo lREdRiaBEhalrh &R of Pardgraph 16, iwbiereir the nvestiishuenicae sizalig
menber. WO 2012/168678PCT/ GB2012/ 000489 43 40. The wound contacting
nmenber ¥ rRelended AL wound therapy (NPWT), conprising a network of

strut el enents_separated, by pore erein, at | east 95% of the
el ements ha®- ahg WP%“é’é‘?cé‘?gp‘BSW\a@e PeragE P AT s \gh%%]n a%%a“ﬂ@e" \s\f;)th%étmt
contacti ng remeits EaeRIthisessobE0.28 mmosrenaser ut el ement hayi ng a thi ckness of

0.23 mmor nore, as neasured by mcro-CT, and the wound contacting nenber
has a conpr emgsiTve vslundicontatting h2@bemddgpandgraet W48, wherain 15O wondd gbaaeingo %

41. The weund_cont.act | f BE el hgmAa)d
contacting r’f}é%%ﬁf r%ésé gg@%%pnggésoﬁvbggge{eﬁg?ﬁagﬁ 4'-992/}3mm11'-|rg|acr:1fztsb@t‘weeﬁﬂ‘5€0 ?gnd 80
% 25  measured by micro-CT. ‘ ' :

50. The wound contacting member of paragraph 49, wherein the wound contacting

meémber has a surface area of between 45 and 100 mm?® in a 126 mm® volume, as

measured by micro-CT.

51. The wound contacting member of paragraph 50, wherein the wound contacting
30  member has a surface area of between 50 and 95 mm’ in a 126 mm® volume, as

measured by micro-CT.



42. The wound contacting nmenber of paragraph 41, wherein the wound
contacting 10 nenber has a conpressive strain at -120nmHg of between 55 and
75 % 43vOThe/mearAd cont acti ng nmenber of paragraphs 40P¢Z/GBMEN®)489 at

| east 90% of the pores have a dianeter befween 2.3 and 5.5 nm 44. The
wound cont acti ng nmenber of paragraph 43, therein at | east 90% of the pores
have a di ameégr.roef 2.5 mT&Of. qgrea er. 15 45. The wound contacting nenber of
par agr aphs 4 24 YRHP5aRtastng mERYoeY 85 H3T R0 RS Horbavtiesgia the wpideeastactied ween
2.3 and 5.5 membedpronihes yanuidicotidsastjroghnanderousd vRarAahiaRBsusAOwAB the

wher ei n.th f . ize is bet 3 and 5 47. Th
wound cont acbr g SRS SL el AFHONE Mo s e ERBaRiseamSguent por o

ize is 20 b 7 T tacti mber of
par agr aphs 48 g ern afre mRben fokarferennd P, MRl e Go e acing

t hi ckness> of memper ipgnfesim.nor.e. 49. The wound contacting nenber of

par agr aph 40-48, wherein the wound contacting nenber has a surface area of
bet ween 30 aPfH M0 weHBd icANtactingemanBen of nawgrah 5% wheasiurteel vimyindi contec®l  50.
The wound comb@eédifg réfROBRY i&fm par agraph 49, wherein the wound contacting
menber has a surface area of between 45 and 100 m®? in a 126 mm8B vol une, as

measured by $8.CTie @bund cobthetinBhehewidn cthe isn r naragr.aph: 50
wherein the %nﬁ contacti ng §0 merrbe?b ﬁ%@gggiﬂar ?%L%n%gegp%?lgb@?mggﬁ 5o and
95 MR in a r Svol'ume, as measured by micro-CT. WO

2012/ 168 7,8P§r/.,%%2012/ 0018(2. 44 52. The wound contacting nenber of

par agr aphs 40> 51° WREI % FAMEHES BERE cUnPBYANY SheMbEre) tinnags igpalieihet i on
ti ssue growtpehatetitaneound bed sinultaneously with the prevention or -

reduction of tissue iln-growth into the wound contacting nenber, ' 53,
The wound cdift dbe wagnchesritasting fnepieagf @pdsaph04(635, wiisesireine dehsityVsd titwound

contacting S.4ng rmérﬁbﬁ iggm% 343 ?g@??%%ﬁ’g‘?@gpt acting nenber of

par agr aph 53, wherel n the wound con isareticulated foam
55. The wound contacting nenber of paragraphs 53 or 54, wherein the foamis
pol yur et hane. 10 56. The ,wound contacting nenber of paragraph 55, wherein

the foamsi s g80lappidarE BOMSUFERASME! Rlindd I aWRINE, &%ﬁirﬂ&(t éd%%c[‘%%%%at%
f th n menber 1'S

par agr aph 40-56, wherein the density of e wound contactin
bet ween 0. 0PreffHevyAd essryINPYEREomRAsaG at us for the treatnment of wounds

in a human or aniimal subject by negative pressure wound therapy (NPWT),

conprising: a mﬁﬂ@“ﬁ%ﬁ?’hﬁcﬁ'f’% eﬁlabﬁgéf 3?K§\FFPQ&B§\|%%Q be$ a wound bed; a cover

menber confi gureg $¢) faorm.a seal.ed c<jeqcl sure around t he wound "
over member configured to form a sealed enclosure around the wound

contacting member when the wound contacting member is a'pplied to the wound bed,

20 "wherein the wound contacting member comprises a network of strut elements
separated by porés, wherein at least 95% of the strut elements have a thickness of
between 0.007 and 0.5 mm, and the Wound contacting member comprises one lor more
strut element having a thickness of 0.23 mm or more, as measured by micro-CT, and the

wound contacting member has a compressive strain at -120 mmtg of between about 50
25  and about 90 %.

59. Apparatus opraragraph 19, further comprising a connection device for placing the
enclosure in fluid communication with a vacuum source.

B80. A kit for use in negative pressure wound therapy (NPWT), comprising
30 a wound contacting member for applying to a wound bed:

a cover member configured to form a sealed enclosure around the wound
- contacting member when the wound contacting member is applied to the wound bed,



contacti ng nmenber when the wound contacting nmenber is applied to the wound
bed, 20wherein the wound contacting nenber conprises a network of strut
el ement s woparztedsby pores, wherein at |east 95% of theCItGR12l0e+3eNnt S
have a thickness of between 0.007 and 0.5 and the wound contacting
menber conprises one or nore strut el enment havi ng a thickness of 0.23 mm or

nore, as measure tin a
conpressi ve st raﬂ?l@é%lmtﬁégvogxm%&ﬂ@ ‘%)'@t Weg@légg 'Sg az@%ﬁ’a a fgﬁfut 993”%'“3 59.
Appar at us of sqraraigqt aptrote, wherairhat I&ashﬁ5%sofr1tge astrob eleeehisomavdey itiiekribss - of

| aci ng the iR ol um squr
B0 ARt 1 or a6y i oI, AT LGR St Rt R RS bt ooy 30a
wound cont acttyi§lemenblavindor thigspessi af §. 230na ononanel asedeasured by mieroe@V, eand tesber
confi gured t@odrﬂré&@acﬁ%@ﬁﬂb@ﬂgsoas%rﬁpr@f% Fal & Y58 Rich 60 tb%%é%bgg{%e '

when the wound contactin nber 1s appli to the woun

2012/ 168678@@@2@?@%’000489 45 wherei n the wound contacting nenber

conprises a network of strut elenents separated by pores, wherein at |east

95% of the strut elenents have a-thickness of between 0.007 and 0.5 mm and
r one or nore strut elenent having a

th d b

t h?cmgg s gf%%ﬁetﬁﬁq g"?r eﬁﬁgeé:?vg@”dldégzﬂwa ohInimplsuBieetcoRiginghe 5 wound

and about 90 o6 - GEPIROANAOR eBNoR I aHHE B et TR Whaieimn or “’Sﬁf‘ni‘?‘)”t >
bj ect, ti d

wher ei n' $ot %r'méfgﬁ%weogl smagiﬁ;i@!f%%n%“ LRI e B e e

separ at ed byPqyes: aderethatries o tru@ Biegnehtsthiaee siticknesd efmanweenttaddy and

thi ckness ofp QW@%B ti% Q&K\d%@ﬁta(@h t%ﬁ)’eﬁ%gmg&%ﬁ %ﬂm%PO%tl%ggl ﬁ&ng Bor e,

conprises one or nore strut e ness
as neasur ed tBigknese 008 mahar Meee, vﬁﬁumawﬁ ay:tnmcrg Gﬂérﬂmérthhamuad contpeiegsi ve

strain at - lgfnsardgs choHSk‘é@%‘st@aW&t 13 m ﬁp&%eﬁgboﬁ 5&5@@%&]?%%*7‘“ hOd of

par agraph 61, further conprising the step of ying a cover
the woungb c¥ aBé h@mom‘ewagﬁaahfe@rmu@ersc@aﬂpﬁgnfmélépeiuéfeapﬁuyﬁéacBb@r M@&\B&d ot

par agr aphs 61 o her risin pl'yi hg negative

pressure woulg é"ro%é ?fﬁefmiﬁa!?@'&ncfoswm The nethod of any of

par agr aphs rt h [_Cco e ste r onot i n ranul ati on
tissue gr owt%" gﬁé{'}? Oﬁo%rﬁ’araﬁgﬁaig ?Pé?fé’é’ﬁ%ﬁ@mﬂ*? |%’§8@9 Neg#lyei ng
ti ssue i n- grroesshrel wiiund tHeeapygNRWTO anthaaloumgbare nber . 65 A wound contacting

menber for negative pressure wound therapy (NPWI), conprising a network of
strut el enerfds Thepeataced &y ploparsgrapiise8 63\ fatthdremsrtprigibgotios stbb&;f sﬁrdrbkﬁting

el ement ?2025 ngEé?rT\g)%t\@n Rgélfék@ wih aﬂfthg Fv‘\}oWﬁg %eg 39)9 iaﬁ?OUﬁ& ltm(pi\%/?{gm% of H?a@%ﬁgg s of

contacting conpri one or stru

0.23 nm or rgBuL in-graivtin ko '@@ M/@tlﬂcbﬁs@mm@mhaﬂber a total surface area of

between 30 and 150 m®2 in a 126 mB vol ume, as measured by micro-CT.
65. A wound contacting member for negative pressure wound therapy (NPWT), comprising
a netwark of strut elements separated by pores, wherein at least 95% of the strut elements

25 have a thickness of between 0.007 and 0.5 mm, and the wound contacting member

comprises one or more strut element having a thickness of 0.23 mm or more, and the strut
elements have a total surface area of between 30 and 150 mm? ina 126 mm volume as
measured by micro-CT.

66. The wound contacting member of paragraph 65, wherein the wound contacting
30  member has a surface area of between 45 and 100 mm? in a 126 mm°® volume.

67. The wound contacting member of paragraph 66, wherein the wound contacting
“member has a surface area of between 50 and 95 mm? in a 126 mm?® volume.

s



66. The wound contacting nenber of paragraph 65, wherein the wound
contacting 30 nenber has a surface area of between 45 and 100 m® in a 126
mB vol urwo 20140624782/ 168678PCT/ GB2012/ 000489 46 68. TheChwBd1200Msact i ng
menber of any of paragraphs 65-67, wherepg at | east 90% of the pores have a
di anmeter of between 2.3 and 5.5 nm 69. The wound contacting nenber of

h 6 i I 9 iar o2,
par 201 01 S8 SPLEL Bk et 8o B MR R R MR Plptlogh
wherei n at [|teasdreOBeaf didthetepafibetvaea?ad andch.amst.er of between 2.3 and 5.5

mm 71. The wound contacting nmenber of any of paragraphs 65-70, wherein
t he nost fr &§uéne woond ceritaating snemeenoé padgeant 68, wherein at least DO%TRkthacnerrs

contacti ng rﬁg@??ﬁiaﬁiete‘@fé‘@rrﬁﬂ?gr%%_tﬁ\"herei n the nost frequent pore size is
: 4.7 mm 3 '

10. between 3 an _ e wound contacting nenber of any of
par agrapis ?éb?lg%w‘&ﬂﬁd @brﬂaéihg'n?é;ﬁjﬁer _Ijgﬁ%én%bratph%ssérr 8Y, VHeRi® Bt RaftoBY% df the
e

t hi ckness o ) nm or nore, . wound contacting nenber of any of
par agr aphs ®9repdaveAdiegeterohketwBem#3@BAPAP I ng member has a conpressive'
strain at -120 of between 50 and 90 % 1575. T und contactin
menber of pdrabiefrHng Lo EMPH a%afwr%g&ﬁ‘gcq%hﬁ)g%rmge mg?%equ%nt
conpr essi ve paid sitdls Bbtwedd @At nh. bet ween 50 and 80 % 76. The wound
contacting nmenber of paragraph 75, wherein the wound contacting nmenber has
a conpr essi Ve. Biawundabntadttigmaedgbenfof patgrepin7 b 5vherein e riést frequgnt poraeizexsund

contacting nember any. of paragraphs 65-76, wherein the wound 20
contacti %8?38{%}?8‘%%@"6ranu| ation tissue growh at a wound bed

si mul t aneously-wi i ‘ ' fadd P ol Bt O
he wound caf 1t A EorBdiHE sl B ol oSk pE R o T e bR ot B
par agr aphs &% S elinentsinave héhickoasie! dcidtramtor mereérenber is a foam 79.
The wound contacting nenber of paragraph 78, wherei.n the wound contacting
25nmenber i s 74 M6¢veaundt edptacirgmmenter of aay vRfuPRISE aPhsa 8847 Ag WheRiRe heoound

par agr aph 78,Qctihg:meMisdr Bbda thRplva dtiairPal-Y2inirhbg Beoetwdeh 50TdH swoxnd
contacting nmenber “of paragraph %0, wherein the foamis pol yether

pol yur etiianes. TWE W&lkhd! dSBEchne Glérkbet O 2pR06H89 747 vihdreirfRRAMWAUNG doftactirte |

[reat ent of ounge L SoMuTEI, o, SRRy B M5l @ P esSUre vound

76. The wound contacting member of paragraph 75, wherein the wound contacting
member has a compressive strain at -120mmHg of between 55 aAnd. 75 %.

- 77. The woundl contacting member of any of paragraphs 65-76, wherein the wound
20  contacting member promotes granulation tissue growth at a wound bed simultaneously
with the prevention or reduction of tissue in-growth into the wound contacting member.

78. The wound contacting member of any of paragraphs 65-77, wherein the wound

contacting member is a foam.

79, The wound contacting member of paragraph 78, wherein the wound contacting
25 member is a reticulated foam.

80. The wound contacting member of paragraph 78 or 79, wherein the foam is

polyurethane.

81. The wound contacting member of paragraph 80, wherein the foam is polyether

polyurethane.

30 82. The wound contacting member of any of paragraphs 65-81, wherein the density of the
wound contacting member is between 0.03 and 0.04 g.cm™. '



a wound contacting nenber for applying to a wound bed; a cover nenber
configured to forma seal ed encl osure around the wound 5 contacti ng nenber
when t he wountt/west8acti ng nenber is applied to the woun@ChaziB2o1woessei n t he
wound contacting nmenber conprises a netwg of strut el enents separated by
pores, wherein at |east 95% of the strut el ements .have a thickness of

bet ween 0. 004, &, t he und onta ting nmenper ri ses one or
nore strut e%:; rflg%ta p%asvfgrréh%?rf}ﬂtfn@%8 yoas 0'n2a3g 'gror B! SH’PigBtWe”%‘iaF'Yﬁ

el enent s hav@'esswec)WathnomBerspyfwm)accﬁaprcsfngbet ween 30 and 150 m®? in a 1.26
mB vol unme, as neasured by mcro-CT. 84. Apparatus of paragraph 83, further
conpri si ng a conreweyngreodiavtingeméraber fidrapplpigg thewenrsd iessiyre in fluid

comruni cation with a vacuum source. 1585. A kit for use in negative -
pressure wound t ercaysf RPN corfigusdi & fgmaavweratst! eoridart iangunadethieewobar

applying ¢o @n’t’ﬂ%&lﬁ%m@ﬁger %e‘ﬁQN@\WomrﬁaﬁfacWé%ﬁga%ﬂeJ R Foialgd

encl osure around e wound contacting ne wound contacti ng

menber is appli edvtersit e WoURS c@ﬁgctm@hﬁérﬁbé} &Jﬁ?pr:‘é@é‘%dnéi\%ﬁ(a&tétﬁg e@?ﬁgﬁ?sr

conprises a netw?rk of strut elenents 20 separated by pores, wherein at

| east 95% of SEPREIES: PY,Potefe HEREY ﬁta(?é“a%t%%Ié%§§“fo?’eﬁ’ét‘t\ﬁé@r\leGi thicknessdo. 5

nm and the beswerh COO asd oﬁgnmeamfhecmmal@ﬂ@cwm@ﬁqb@%&nﬁugéyénébﬁ%m

having a thickpess of, O. and the strut elenents have a total
surface ar eas(i P 'B@FWE}@H'”@@ tgnh“efgwhﬁé MR 08 MPE% ARt S BIUl BlEMeRts hﬁ‘ié%létﬁ?té'd by

m cr o- CT10 25u86ce #remef beitvesh 30 raeatis0 ghrd WeLITED inm® doliEBEs MeadliédTBy nifé ect ,
conpri sing: plying a wound contacting nmenmber to a wound bed, wher ein
t he wound contacti ng nenber conprises a network of strut elenments separ at ed

by pores, I i I 0 e siru el enent s hav i cknes

bet ween O. \(,)w@ Q\RE %@J Oq%%m%%:bé %1; f%} wouhd F'%%taacqtnpﬁﬁ'o '8?% 1% one
or nore str@nclebwaimividhenmmynicativhivitk agseuuof sc@r®3 nm or nore, and the strut
el enents have a total surface area of between 30 and 150 M2 in a 126 mMmB
vol une, as neasured by mcro-CT. WD 2012/ 1'68678PCT/ GB2012/ 000489 48 87.
The net hod of ara h 86, further conprising the step of applying a cover
menber over &h@k agti‘d}?ﬂ&‘é@lpfﬁsz‘@rYWﬁdﬂ@f?m‘r (NPWT3.ecempeisiehcl osure.  88.

The net hod of parav%bl ﬁh 86 or 87, further conprising the step of applying
negative pressur &R0 Goqt%’Pgﬂ?%ﬁﬁ?pRWQW@Wﬁd’eﬁed 589. The method of

any of paragraphs 86 to 88, fur onprising the step of pronotin
gr;nul altol ongtl gsﬁe°°g¥?6\/<}(‘ﬂ"%%f ‘%J @9\%%8”%8"& !%I Wa‘?ﬂﬂﬂﬁgre aﬁﬂef‘q’] e é%%ﬁ?l ng

or reduci ng contasting mamigr ek theriount bentsaing thetrRt RehbRg tﬂ&iéhﬂfund bed,

_ wherein the wound contacting member comprises a network of strut elements
20 separated by pores, wherein at least 95% of the strut elements have -a thickness of
between 0.007 and 0.5 mm, and the wound contacting member compnses one or more’
strut element having a thickness of 0.23 mm or more, and the strut elements have a total ‘
surface area of between 30 and 150 mm? in'a 126 mm® volume, as measured by micro-
cT. ‘ |
25
86. A method of treating a wound in a human or an‘imal subject, comprising:

. applying a wound confacting member to a wound bed, wherein |

the wound contacting member compruses a network of strut elements separated by
pores, wherein at least 95% of the strut elements have a thickness of between 0.007 and
30 0.5 mm, and the wound contacting member comprises one or more strut element-having a
thickness of 0.23 mm or more, and the strut elements have a total surface area of between
30 and 150 mm?in a 126 mm® volume, as measured by micro-CT. |



Wil e the above detail ed description has shown, described, and pointed, out

novel features 10 as applied to various enbodinents, it wll be understood
t hat variwo0ones8&Bons, substitutions, and changes in treTiGB202z200048det ai | s
of the device or process illustrated my4be nade wi thout departing fromthe

spirit of the- disclosure. Additionally, the various features and processes
descri bed aayomae mhmofw@rhmde@efnumntcbmpdéing)m sie bihagplying a meyer eember
conmbined in va e.cl ear Rer,son skilled in the art

tgat 15 fedt'Gt & Vg \é\??gBtéa"Wgr{“?fB‘i’%{q%%mt Sezf’n%? eo\‘c The enbodi ments descri bed
apove can Egsnf\‘gg d'éegtcr? §E agrégr%@p%%go Pl ¥u4ﬁ%¥ %ﬁgrnénwhhg;%téfoﬁgﬁ )ﬁﬁ%ﬂgéém@t S.

The enbodi e ar exa eat ures
of the i nvemessure walind tpe@pvm%\/vobtmhﬁalpummcand subconbi nations are
intended to fall within the scope of this disclosure. Many of the

embodi msnt B e mgtber abaweol paradraenssaria 88, fuithas GeEwrising Hirdstar of B&motmg

20these si f%m%%ﬂn&%%[}@@%&mﬁﬁ%t m)ol]ﬁ@%%@%ﬂﬁ@%nb&;s@b t,vftﬁrp%venﬁraq?emer&ahg

Throughout escription a ainms of thrs specification e words

"conprise" &AW INcepv into tgmyounst ¢oatacpE MeMbehem mean i ncl udi ng but not

limted to", and they are not intended to (and do not) excl ude ot her

noi eti es, additives, conponents, integers or steps. 25 Throughout the
ecification, the sin es the

o b BB B e MBS P g8 e SR s SO EoR R
i ndefinidt e & tabpled 6 wasiegs dnftdmmatd,fitcallli be ursletstodye mandmmgomimasons,_
oher w se. SFUutiTPead piFatt rund ok A} et e BB e S Mhthad FY
noi eti es orbegmuesmdmscuebmﬂwg nomothgeumrﬂu afnthed disciesupar mddmbaallyaﬁwemnous
orbodt o't BRI Froflsst0GelMAERELAN ARG de.8 HAIBHSAAQDS e Batner, or

appl i cabl e £ Spec or exa ribed e el'n

unl ess i ncanpabebioenbirresr pvwarious Ma|ys oflt Wrrlbb$ emaurt@sa persen gkider imthenard that
specifigati n WY n ngs) ,
~nd/ or ﬁ fg% E%egle%{:ebggoﬁnr%laﬁgﬁqu 'owngléx% Sﬂoﬂggg&gtdgggtgegs% éac‘,’!n gé
conbi ned i repmt ht@mhtﬁr@tanmb'm%@@@ﬁnctb'ﬁbﬂkffatqnbr%ﬂbﬂﬁéﬁ@‘fat T® embOd'me”tS

2012/ 1686785 QI/IW %éga%ﬁgs tERSdr RO RiRE 1SdiGs e %qﬁ%tl@lﬁ‘ df«\@ rpo§§|l§l@5

are mutual l'y exclusive. The invention is not restricted to the details of
any f or egoi ¢Rhinations Arthsebcompinationsedieiinndse:tafiswithin Hi1eyscAeg 8f thisrfiisclesureany
novel combipady en theoémbgﬁmgﬁ@twsﬁﬁbéé‘ §t§dv@slﬂgudé‘ stnlﬂﬂaﬁ cBMPEhdNtS adridods such,

(i ncludi ng any acconpany |ng{ clainms, abstract and a!??é} , or to any novel
one, rzoanythﬁﬁﬁ/‘ém"@é@moﬁ%ﬂ B 671 b%F‘t‘%rFf@nQF%H‘sd%‘?re'étrﬁ?“ t“ﬁ%@&s or process so

di scl osed. The reader's attention is directed to all papers and docunents
which are filed concurrently with.or. previous to this specification in

comnect! on HhbltolL eRBLRR s BpLR) s Bk FEfn RePlbk SoliREc "
10docunent s'cantainl madrvadatidne dofhteemi medry “ingfiding rbeié not Emnt@l_m MBd they are not
intended to (and do not) exclude other moieties, addlttves components integers or steps.
25  Throughout the description and claims of this specification, the singular encompasses the
plural unless the context otherwise requires. In particular, where the indefinite article is
used, the specification is o be understood as contemplating plurality as well as singularity,

unless the context requires otherwise.

30 - Features, integers, characteristics, compounds, chemical moieties or groups described in
conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described herein
unless incompatible therewith. All of the features disclosed in this specification (including
any accompanying claims, abstract and drawings), and/or all of the steps of any method or

35 _ process so disclosed, may be combined in any combination, except combinations where at



1. A wound contacting nenber for negative pressure wound therapy (NPW)

sel ected to reduce pain upon renoval froma wound, the wound contacting
menber cowproeimge78 network of strut el enents separ at edpoy/goemo0asber ei n
5t he wound cont acting -menber conprises a#9| east one attribute selected from
t he group consi sti.ng of at | east 95% of the strut el ements having a
t hi ckness deadictoweeof SucBOEatared dndforretepsaare 'mutually exclusive. The ingengiooris mot e
strut el ene ol NERR

m cr o- CT. Z'QEWJE@M\I}\%%% e&%‘rs@ gm’e%‘”ab%%gwe“ ?nve\aﬁere I'n tﬁ%%&oﬁ%&'
cont acti ng ererbeanycmvpl ¢asasnation, of th@feaiue@sdlsc%%imthtsrmseslfl¢ahrpn énenging eny
having a t r£,S

el enent ha\%%mgé’%’ hi clg%zré%\es%vgcpgka&gwmﬁ% ngptoa% ﬁgggﬂ%y%a@%w& .
The wourkd cmlmﬂtlpnglfm&ews @fang methesl of peacess SW@?’@&eﬁ at | east 90% of the
pores have a dianeter of between 2.3 and 5.5 mm 4. The wound contacting
menber of -any precedi ng cl ai m wherein the. wound 20cont acti ng menber has a
pore size of between 5 and %(g 5. The wound contacti ng nger of an)y
precedi ng cl§ ®pdelisatientrras d|r =4 tor3)opapers e d:?ﬂ’"?]?“tél"‘@l‘?@rﬂr%ﬂﬁ pancprrentl

thi ckness ofitDordpei®asto uﬁr@@@emﬂca@on m c'cmeecv\@uwwn HNEFEAtIRE aﬁBmMJh #é opary

precedi ng cl ai wherej.n und tactl menber . ha npr essi ve
strain at -®2BHPIFIREP %’O'bé“ﬂ ﬁéﬁﬁ %ﬂ?&UPa ?@5@"@%&661%98&“‘398?@‘? S?'Ch AR @lind
cont actimng d&ﬁb@hts@ﬁ’e moyrpprataattireig bg keferancavher ei n the strut el enents have a
total surface area of between 30 and 150 mm®2 in a 126 m8B vol une, as
nmeasured by mcro-CT. 8 The wound contacting nenber of any preceding
claim wherein the wound 30 contacting nenber pronotes granulation tissue
grow h at a wound bed sinultaneously with the prevention or reduction O
tissue in-growh into the wound contacting nenber. WO

2012/ 168678PCT/ GB2012/ 000489 51



9. The wound contacting nmenber of any preceding claim wherein the wound
contacting nenber is foam 10. The wound contacting nmenber of any preceding
claim whwoebr/teke@sdensity of the wound contacting nenbecTiGB2betosesn 0. 03
and 0.04 g.cm 3. 511. Apparatus for the try gat ment of wounds in a human or
ani mal subj ect by negative pressure woung t herapy (NPWT), conprising: a
wound' cont ac gl menber of any preceding claim and a cover
menber confléﬁ# (? to forma sealed enclosure around the wound contacti ng

e anoar ot us b1 "ot Aiifd St FRRBEL 1o SRR’ St G Mikhihye PR 12

pl aci ng the encl osusmqt&d fol nedubecpmmpormaetmml Wotnha avouad uhenveond coentaai&g A

method for treatin o GRATR AN RARLYAIORe A WOMPAE BLARL R RIDeT
of any of clains 1- g 3, Fart her
conprisirg the st epthequwpgloymtnqma rnmb;af C@v‘@rlSQSh% (Wﬁttmde @tjmté%ﬁﬁe’ﬁqedwﬁmer to

forma seal ed encl ogdiLRy Jc?nstTh §ofet hod of claim 13 or 14, further
conprising the step 01g Bp yl ng- negative pressure wound t herapy (NPVVT) to

t he wound bed. 16. The, net of clains 13- i s

Ltoi "Step of promoti ngt BEYPTAA e St FeuBNE B BRAHTSirert & Rtars Ly and

si mul t aneousl y vmotﬁhmpremﬁntl ng or reducing tissue in-growh into the wound
contacting nenber. 17. The rret d, of 5 appl negative
pressure to the \/\oundo"f‘%rmé?m? eggtte!%]g'ﬁ &n]gﬁth'ﬁg’% %@928 89\% r&ﬁﬁg%

- 200mHgio t he negadaswred py essoHCd. and t he wound contacting nmenber pronoti ng

the arouth of 22° SAald BybldguRefAbert DECHRHTCwRST Sld bl RERBLY

pressure causes the wound contac ress ecrease
voi d vol une and i noremabey comgrisasr ut  vol urre 18. The met hod of any of
claims 13-17, further conprising renoving the cover and the wound
contacting menber frog lbhe 98iithe sthetlemantsivavihg b disicknestiofmetvden dD7eImAV e
t he wound cont actlgm merg)er fromthe wound is less than 5 mN

15 one or more strut element having a thickness of 0.23 mm or more, as

measured by micro-CT.
3. The wound contacting member of claims 1 or 2, wherein at least 90% of the

pores have a diameter of between 2.3 and 5.5 mm.

4. . The wound contacting member of any preceding claim, wherein the wound

20 contacting member has a pore size of between 5 and 25 ppi
5. The wound contacting member of any preceding claim, wherein at least iO% of

the strut elements havé a thickness of 0.23 mm or more.

6. .The wound contacting member of any preceding claim, wherein the wound
. contacting member has a compressive strain at -120' mmHg of between about
/ .
25 50 and about 90 %.

- 7. The .wound contacting member of any'preceding claim, wherein the sfrut
slements have a total surface area of between 30 and 150 mm? in a 126 mm’

volume, as measured by micro-CT.

8. The wound contacting member of any preceding claim, wherein the wound
30 - contacting member promotes  granulation tissue growth at a wound bed
simultaneously with the prevention or reduction of tissue in-growth into the

wound contacting member.



WO 2012/ 168678PCT/ GB2012/ 000489 19. The nethod of any of clains 13-18,
wherein the application of negative pressure to the wound causes, the wound
cont act i yormerees6780 i ndent into tissue of the wound byPab@R202F00489 about
1000 pm 20. The nethod of any of clai ns513-19, wherein prior to the step
of , applying 5negative pressure, the wound contacting nenber has a pore

vol im? of abotu;. 90 The va&mutcfoa&%rsy‘ rfehmet of ahy y@&cuding cau, whdren thbevesmndp of
appl ying negative pressure for at |east 72 hours, the wound contacting
menber ‘has a pore VOMARNISFEMFSRFB o about 90% of the total vol une. 10

10. The wound contacting member of any preceding claim, wherein the density of
the wound contacting member is between 0.03 and 0.04 g.cm™.

5 11.  Apparatus for the treatment of wounds in a human or animal subject by
negative pressure wound therapy (NPWT), comprising:

a wound contacting member of any preceding claim; and
a cover member configured to form a sealed enclosure around the wound
_ contacting mémber when the wound contacting member is applied to the wound
10 bed. | | :
12. . The apparatus of claim 11, further comprising a connection device for placing

the enclosure in fiuid communication with a vacuum source.

13. A method -for ireating a wound, comprising applying a wound contacting
member of any of claims 1-10 to a wound bed. '

15 14, The method 6f_ claim 13, further comprising the step of applying a cover over
the wound contacting member to form a sealed enclosure.

15.  The method of claim 13 or 14, further comprising the step of applying negative
pressure wound therapy (NPWT) to the wound bed.

16. The method of any of claims 13-15, further comprising the step of promoting
20 granulatidn tissue growth at the wound bed simultaneously with preventing or
reducing tissue in-growth into the wound contacting member.

17. The method of oléim 15, comprising applying negative pressure to the wound
for .at least 72 hours in the range of -40 mmHg to -200mmHg, the negative
pressure and the wound contacting rﬁember promoting the growth of

25 * granulation tissue at the wound, wherein the negaﬁve pressure causes the
wound contacting member to compress to decrease the void volume and

increase the strut volume.

18. The method of any of claims 13-17, further comprising removing the cover and
the wound contacting member from the wound, wherein the force required to
30 remove the wound contacting member from the wound is less than 5 mN.
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18.

20.

The method of any of claims 13-18, wherein the application of negative
pressure to the wound causes the wound contacting member to indent into
tissue of the wound by about 950 to about 1000 pm.

The method of any of claims 13-18, wherein prior to the step of applying
negative pressure, the wound contacting member has a pore volume of about
90 to about 98% of the total volume, and after the step of applying negative
pressure for at least 72 hours, the wound contacting member has a pore
volume of about 70 to about QO%I of the total volume.



