TITLE OF THE INVENTION MEMBRANES, SYSTEMS, AND METHODS FOR APPLYING REDUCED
PRESSURE TO A SUBCUTANEOUS TISSUE SITE CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims the benefit of U.S. Provisional Application No.
61/140,657, filed December 24, 2008, which is hereby incorporated by reference. BACKGROUND 1.
Field of the Invention [0002] The pr fﬁ@%p” tion relatesfgenerally to medical treatment
systems, and more particular, to a m : )7:;%1'%}4&% DY for applying reduced pressure to a
subcutaneous tissue site. 2. Description of Related Art 10003] Clinical studies and practice have
shown that proyiding. a ret dE re.in i Lillgrg tissue site augments and accelerates the
growth of new e [{g 5 ?§i§wﬁe‘%ﬁ% 03?”@&&%&%%@%%%5 but one
particular application of re MRESSURE e iAVSURBS UTANBOUS TS SUEsSIgament (frequently referred
to in the medical community as "negative pressure wound therapy,” "reduced pressure therapy," or
"vacuum therapy") provides a number of benefits, including migration of epithelial and subcutaneous

tissues, improved blood flovG ROSHIREFENONGEN® RBEAT BDhePPOIICAT®ONSgether these
benefits result in increased development of granulation tissue and faster healing times. Typically,

reduced pressufg,| lied by.a reduced pressure sour. issue. through a poroys pad or other
manifold device[ﬁﬁaﬁg%‘}?na ¢ t%%\?%?fﬁﬁﬁiﬁﬁ%%?%r? tﬁ%ﬁ%ﬁ?&%nﬁ%%gpﬁ%%é% 8ite are collected
within a cdnig@ 60 fitsdDeteenbatiidls HEOR, rehihinghdiebe thioesbpikaisby ¢ cfotsite:.

BACKGROUND

1. Field of the Invention

[0002] The present application relates generally to medical treatment systems, and
more particular, to a membrane, system, and method for applying reduced pressure to a
subcutaneous tissue site.
2. Description of Related Art

[0003] Clinical studies and practice have shown that providing a reduced pressure in
proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but one particular application of reduced
pressure involves treating wounds. This treatment (frequently referred to in the medical
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community as “negative pressure wound therapy,” “reduced pressure therapy,” or “vacuum
therapy™) provides a number of benefits, including migration of epithelial and subcutaneous
tissues, improved blood flow, and micro-deformation of tissue at the wound site. Together
these benefits result in increased development of granulation tissue and faster healing times.
Typically, reduced pressure is applied by a reduced pressure source to tissue through a porous
pad or other manifold device. In many instances, wound exudate and other liquids from the
tissue site are collected within a canister to prevent the liquids from reaching the reduced

pressure source.



SUMMARY [0004] The problems presented by existing reduced pressure systems are solved by
the systems and methods of the illustrative embodiments described herein. In one embodiment, a
system for applying reduced pressure to a tissue site is provided. The system includes a
reduced-pressure source operable to supply reduced pressure and a membrane having a plurality of
projections on a first, tissue-facing surface and a plurality of substantially matched recesses on a
second surface of the membrane. The pluralit§U&Mi§@é6ns at least partially defines at least one
channel operable to transfer the reduced pressure along the tissue-facing surface. The system further

includes a deliv t%) coupled to the membrane, The delivery tube is operable to deliver the reduced
pressure to the f@&h fRa Ry BTsrshit B EIE TedufsE AR F IR SRS IS O YRe Y 418 stem

for applyisteetuoatnpesslsrefttaitissuetBitciativdvidac deberinpatasdinc|id eacdaBudRikessure

source operable,to supply reduced pressure and a membrane havjng.a plurality, of non-planar,
matched HSTEGhERANG 5%% SR ALHBISHE FREHERbroAE TREHISCNIERE: one channel

operableriticadsiesstvecrasluce diuabitite Alpply aclittbdisfiieniacing sidembiie Kamerane. A delivery
tube is coypled to the membrane and is operable to deliver the reduced pressure to the tissue-facing
surface d?llll%éﬂe Brgiggtons ?@O?)gﬁh té‘?‘?b‘ﬁi?‘;ﬁ}ﬁﬁ ffefid 2 Quralivior 8 Wﬁé’o‘f}@@&“&essure
to a subautesasum tissuersiteuifeliedaaia achiteshpr eSabsUECEl pRERaINENDs URiRhpIeGaIced
pressurefeﬁ?_éa mimbrane having a su tantiagllgguniform mempbrane wal| thickness. The membrane

includes ST ALIRSLARS FHaFheR ARSI HABHE eSS RrSHRYTE Jhswnlenime
tissue-fasingaseirfabe sfhenp fuaity ot nrddsusielis &y least Qaplalydginasmbleast Uhe &hbrpe!

operable to transfer the redyced pressyre along the tissue-facing surface,. A deliyery tube is coupled to
o mor BT BREHEIS St Ho MO S TEVe P S e e FURES LG UCasr e
membrane.  [OEIH]]namodibesabuddeine nt sestcap farappbyiap aphlysdopreshee hprassugiteo a
subcutaneous ti%séjeﬁjge in%udes %énembr%e avingfg substantiallégrniform em&rarbg wall
thicknes$ ahd afi st, tHESSHE iH]gc rradd &R %%Ogcsqﬁ%eé g}g%pgr%ﬁ 'ﬁfﬁ f protrusions
on the tigaessiacmngl sunfandrarchihengl gl bfyosOtioisiplag:al irashpacdaliyticefioespidsiast one
channel operahle to transfer reduced pressure along the tissue-facing surfac 000 y still
another esr%e%o w%lgnlﬂeénr}‘?{gﬂ% %ﬁ%ﬁ%@fﬁﬁer 1%‘591% 6@%&?&?&%@5&@%&@&%& AL includes
applying &duesdipressute sheygalfinstati snusfiissgsidia  Themmaibhien e dslbayhstaniialbupladorm
membrarget\ﬁ/all thi%kness aéuj a firsE ti%su -facirggeesu%ace The membé%ne is sga(rped togorm
plurality Of protrusions oA t SSHRTRNS In oy ls u%?ﬂr%ﬁfﬁ/s%rfeﬁ?o HISHE AP TSP YRR defining
at least ahe earimah@perable to transfer reduced pressure along the tissue-facing surface. The
method further incl fﬁa supplying the reduced pressure to the tissue-facing surface of the membrane
via a delivery tul@eﬁz ql iﬁ?saggﬁ%refg?tg%%n%ngmabs%r%em or f@ﬁ ?%{%%ﬁ]lcgagcgﬁgé?ué?n ddiment, a method
of manufaudicningeansappacaiins ifalaplyinglveddipeckpressure dapesaiic thanpplisridavalsite includes
forming a rgs%lrprgra%ea%vin&a s%bstantiallygunifgr membrane wgll thickqﬁ% Eférﬁd a first, tissue-facing
surface. T1e Membrane e & a&&&"f%‘%} M Sb?ﬂr‘ﬁﬁ{x%?%%%ﬁd%‘?&hsr%‘ﬁ AT -?gﬁ'inﬁ;léurface. The
plurality ofgmmbtensi ndekelea Sirpattiaily-fefing airfeastnd & shapwiciodpearablpltealiansfer the reduced
pressure along.the tissue-facing.surface, [Q0101 Other gbjects, features, and advantages of the
stratv B e e SSTarsn R AT R St R SR cripion
that followt.least one channel operable to transfer the reduced pressure along the tissue-facing surface.

A delivery tube is coupled to the membrane and is operable to deliver the reduced pressure to

the tissue-facing surface of the membrane.

[0007] In another embodiment, an apparatus for applying reduced pressure to a
subcutaneous tissue site includes a membrane having a substantially uniform membrane wall
thickness and a first, tissue-facing surface. The membrane is shaped to form a plurality of

protrusions on the tissue-facing surface, and the plurality of protrusions at least partially



BRIEF DESCRIPTION OF THE DRAWINGS [0011] Figure IA illustrates a schematic of a
reduced-pressure treatment system for applying reduced pressure to a tissue site according to an
illustrative embodiment; [0012] Figure 1B illustrates a cross-sectional view of a portion of the
reduced-pressure treatment system of Figure IA taken along line 1B-1B; [0013] Figure 2 illustrates
a top view qf a membrane or manifold for aprlJtIyin reduced pressure to a tissue site according to an

illustrativeS TR 18 Shaf e dRerabi Sy ARSI FRecRIpRRE SRS Flone b issNsr NSt Figure 2;

[0015] Figuacé.illustrates a cross-sectional side view of the membrane of Figure 2 taken along line
4-4; [0016] Figure 5 illustrates a top view of a membrane or manifold for applying reduced pressure

to a tissue site d0CBPhilyStY AnMbSHembedmEBoistRod forapph IRslsdieecHI BEEFSHER 1§ Bross-sectional

side vi%vwﬁﬁdmemflﬁ%t}e @feﬁ}?gﬁa& a@wéfgmadiﬁsr@n@;tq the{QQB&ltEﬂ@&[% ﬁsﬂhﬁr@t?@etor_ﬁ view of
a membrane or manifold for applying reduced pressure to a tissue site according to an illustrative
embodintBft ﬁ’deahas[?)é‘i%ﬁtﬁfgﬁ)ﬂé' M@M@’E@F\ﬁ@% ickprshBhndist PsivrciRriBe applying

reduced pigfasereTie antiatieite sequdibddean plusiies ve mathashmes. the tissue-facing
surface, the plurality of protrusions at least partially defining at least one channel operable to
transfer reduced pressure along the tissue-facing surface. The method further includes
supplying the reduced pressure to the tissue-facing surface of the membrane via a delivery
tube that is coupled to the membrane.

[0009] In still another embodiment, a method of manufacturing an apparatus for
applying reduced pressure to a subcutaneous tissue site includes forming a membrane having a
substantially uniform membrane wall thickness and a first, tissue-facing surface. The
membrane is shaped to form a plurality of protrusions on the tissue-facing surface. The
plurality of protrusions at least partially define at least one channel operable to transfer the
reduced pressure along the tissue-facing surface.

[0010] Other objects, features, and advantages of the illustrative embodiments will

become apparent with reference to the drawings and detailed description that follow.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [0020] In the following
detailed description of several illustrative embodiments, reference is made to the accompanying
drawings that form a part hereof, and in which is shown by way of illustration specific preferred
embodiments in which the invention may be practiced. These embodiments are described in sufficient
detail to enable those skilled in the art to practice the invention, and.it is understood that other
embodiments may be utilizeoBME%§§BJP§m% m'%MMical, and chemical changes
may be made without departing from the spirit or scope of the invention. To avoid detail not necessary
to enable those skilled in the art to practice the embodiments described herein, the description may
omit certain infd AR &SR BIHT S RIAERFIRAIR AR FFAS, Wﬁﬁ&ﬁ&%ﬁf@ﬁﬁe%@fﬁﬂéﬁris,
thereforexppofitfy belirkdrpivsautadngisansatanddhmcapsmaflihedliveteaibaiampediments are defined
only by the app ci g laims, _ . [0021] The term "reduced pressure”.as used herein.generally refers
to a pressure Ieﬁ@ ﬁ f s gﬂ?%?@ﬁ?@"ﬁ?’ﬁeﬁggﬂgféﬁ%‘%? B OYLRY LBt S STt In
most casesithiiatresuaacdPregsty ¢ Avilike Keadhiae B BBNOspheric pressure at which the patient is
located. Alternatively, the reduced pressure may be. less than a hydrostatic pressyre assqciated with
tssue at the oL SRR L e oA P Tt G S TR A 8 DO TPy D e
describepifegspressurdsappbize docthgitigsuensiibudthatiaetaabpiissure reduction applied to the tissue site
may be significzi@éli/ﬁhe S thar%| tll’ggﬁrressure reduction norm}a{g asso%li{ated \ﬂ_{h a catr_‘:]wplete vacuum.
Reduced press a@’ﬁﬂf% v JEHaIEE RETERTSHY i iRE &7ed% 880 8\t s the hydrostatic
pressure aroun{disfisseasidlhpptoachestiaderinat siddviad (f desurentirentat gy sbside, and
the reduced pressure is then maintained. Unless otherwise indicated, values of pressure stated herein
are gaugtéiﬁi@?é)&% .nesﬁ'h farly, references to increases in reduced pressure typically refer to a
decrease in abq0ie] (Figese ®ilbkitatces topsesvrvfeduerbiresstneaty fotd fiyr rfplyin greducrease in
absoluteg)ressure. ) élgOZZ Refegjglg to Figﬂlres IA and l}Bd.a reguced-pressure treatment system
100, whi ﬁeﬁsﬁ]ﬁﬁé% IS0 A AIAND ] HRIRSEREY SRRy according to an illustrative
embodiment. In[0od rivhnainteilluisisisatec ssFigetienhPsitlhevitssod gitenidbhimuze hdiiigiss e site; in
particular, the tissue.sit 1605 is a fracture on bone 112, which, for example, is shown as a femur.
When us%ﬁ%%%ﬁ?é’i‘g%bne tissue growth, reduced-pressure treatment can increase 5 the rate of
healing associap@eil 8§tHiguiractiltesteaateen-topoicw vbidnembihee boneniéébt for Reslyoed-ghasslire
treatment magraltso t%e usedtto im rpve recov 1rt]¥1_}r('t>m ost%ogl}?glit{'_s. The treatment may further be
used to iRCTEase focalized Done densities ?rlllﬂ)a ieNtS SUf erf[r)wg1 1o 08 eoporosis. Finally,
reduced-pressujEdt¥alizant fMalubeatesadttp spaedianoémpravewssenifitkgiatapphfing tedpeetic
implants, such a hip%.im Iar][ts kne&imPIantsﬂaqga{j%(eatéo%gf%\rlﬁ%%% [0023] While tissue site 105 is
bone tiséﬂ%ﬁlﬁrg it P hsEde e A tseuierein méy refer 1o a wound or defect located on or within
any tissue, including but not limited to, bone tissue, adipose tissue, muscle tissue, neural tissue,
dermal tissue, vascular tissue, connective tissue, cartilage, tendons, or ligaments. The term "tissue
site" may further refer to areas of any tissue that are not necessarily wounded or defective, but are
instead areas in which it is desired to add or promote the growth of additional tissue. For example,
reduced pressure tissue treatment may be used in certain tissue areas to grow additional tissue that
may be harvested and transplanted to another tissue location. [0024] Referring to Figure 1, a
reduced pressure treatment system 100 includes a reduced pressure source 110 and a reduced
pressure dressing 115 that is positioned at the tissue site 105. In one embodiment, the reduced
pressure dressing 115 may include a membrane or manifold 170 positioned at a subcutaneous tissue
site, such as tissue site 105. In another embodiment in which reduced pressure may be applied to a
surface wound or a wound accessed through surgical or direct visualization techniques, the reduced
pressure dressing 115 may also include a cover that may be positioned over the membrane 170. The
cover, which is described in more detail below, may be used to seal the membrane 170 at the tissue
site and maintain reduced pressure at the tissue site 105. The reduced pressure dressing 115 is fluidly
connected to the reduced pressure source 110 by a conduit 118, and a canister 140 may be fluidly
connected to the conduit 118 to receive wound exudate or other fluids drawn from the tissue site 105
by the reduced pressure source 110. The conduit 118 may be any tube through which a gas, liquid,
gel, or other fluid may flow as is described in more detail below. [0025] The membrane 170 is
adapted to contact or cover the tissue site 105. As dsed herein, the term "cover" includes partially or
fully covering. Also, a first object that covers a second object may directly or indirectly touch the
second object, or may not touch the second obiject at all.




[0026] In one embodiment, the membrane 170 may be made from a flexible material such that the
membrane 170 may be bent to fit against the tissue site 105. In the example of Figures IA and 1B, the
membrane 170 is curved against the contour of the tissue site 105 so that a tissue-facing surface 172
of the membrane 170 is in contact with the tissue site 105. In another embodiment, the membrane 170

may be made from a rigid material that is resistant to bending. In the f a flexible. membrane, the
ombrans 170 O TAN ARSI N AR PR RS S TES MBS Treceure. ver
still maintain relative flexibility for certain applications, such as for percutaneous insertion and
placement at th cutane tissue site 105. Additional embaodiments.described below show that
e mombrane DAL e Kok S BT R R AL L LS A PR CEPREB 72 of the
membrarsgctdite is nj@0273 A peeviapslyimeatioviags thet foeucepapristio® geniaralsdiby the
reduced-pressure source, 110 may be provided to the membrane 170 by conduit 118. In particular,
ot TR SERET TSR AP HETRTIFG SETaUTCaTS Coya A S B, B o facing
surface pra:iédhe Thessleiabedimerds tirgliaaived ih sitfiveiit Hitilayehsbtothpladsidlibkimdmbrane
170. As used throughout, the term "coupled” jncludes.coupling via a separate opject. For example,
condt EAG PR E A B Yo B AR B T A K76 AP conpled to
one or mhae l4pichbivjactaralnedehanicd iediiciE andathcmdcidickatlyes onpltde, hiadwinithaase the two
objects tquch each other in some way. The term "coupled” alsa encompasses two or mqr.

oo SHER HL i PRt 2, G 50 S QPSP e B0 B S LSRR A B g forme
from thethasaaskileckiniaaietiabrafictatna énhodiatnisdedet ehbarida) teufdictpiovahas viaia
chemical bond.. The term "coupled" also inc s fluidly coupl in which ¢ a first object that is
b e N G R R it g T s
also incltickzatoechanicahetbekenah aiieléoticahsaypiinge Qlajpetst thati Hosttatuptedbodayeatsaae fixedly

or removc?l%fﬁe%oulﬁle  th OOZSJJfTht? conduit 118 may be made from any material, and may be either
flexible ormnexibie. The cSRAEH ‘_iLg raHra{lf‘include one or more paths or lumens through which fluid

may flow. For ejtd2id|dHieraritedutdd praayuntas esstldarcingmmbévalgnsfoneoaf prhsstreiaysbe used to
deliver r%giuct%d pressure to the ti sye site znt%lhope gf whic may he %1869 to e}erminte the level of
reduced p%lssﬁre at the RISEIE S b8 Altena |\/13ny=1(51 S OPHTE TUMee Hrheély b U884 W'eliver fluids,
such as tiis ssthibadtariadagevild baritsdnhiaagbatspeaiigrinphepram atiohiah et patisgaisdoditeds, or
other chemically active agents, o the tissue site, 105 029] In.the embodiment illustrated in Figure
A the 1O LB s 4P T R B B AU TS AT FR B T
implemetitatioa, tiretredocad. pAddsurghsheateenis] O-acaymisied ¢ ing atineapressiyediotuatdd osed to
manuallychafei PR that daes notredulte electieal powsr. T reduged Prossurs surce 110
instead may%e any-other typ%po reduced pressure pump, opaﬁ?ernaflvelfy a wall'suction port such as
those avaskatelsite ey pitapardottiplepethiaatiaciitizarcted vetivuc adrpralsp asecsmiederithtamay be
housed wihin ot ysed, n cRBiknetan inAteducedpressur rament b A3 ysh may glso
contain sené?)rs, processing units, B |ngllc¥1tlors, o ory, da a]bases, soR ware, display units, and
user intesfecessihg higdtdsidtie pfasilitaterthedibpelidstiorsicd apdreetgsrdssirsréatcheatlto the tissue
site 105. In one exargple, a sensor.or switch (not shown) ma dispesed at or hear the reduced
oressur PN TR D e e S SRR 1l PR ER S M DROTNES
The sensnticated corhresiofqataswithstaexbbasdiing ugititeatrerssnitersSindladptrefertheeetiuced pressure
that is deliv%%%gs% }hg e u%egsgrre§sur6%l§our{:e 10, 9030 T% Egducs%%f resspr t&eatsmsent
system 100 may include a RBauced al%lssu e TeedPAC eglﬂ?s em L olf)er%?ly BSacciated with the other
componéntsdicthiepreshure dypresby reftne@t ancint system dB0ltdeppmssiaanformation to a user of the
reduced-press nt. system 100 i ‘%ica ing, a relative, or absolute amouynt of pressure that is
being delivered 10125 NG T0BE LA e pae CEASlatT oy e et e B onrce 110.
Examplesiotepghiackedystehpsassticece, avitisoasliimiéiion shopvateesdihgttactnvdiesindiar the reduced
pressure rises.above lected yalue apd deflecti 0 ves... [0031]-Lhe reduced-pressure
oatment O Hod i T RS B B B R S AT
present sitthénqaantstelai,40¢ & dsicositddi@Tioa Systemohitte dé ik ot piesecrepds, hioddwnexudate
drawn from the tissye site 105 (including the exudate that is present in the canister 140), a

tomperat R LG A TR U IoF e T e e e Fea e b b o
detection system 165 to detect the presence of infegtion at the tissue site 105, and/or a flow rate
monitoring system 167 to monitor the flow rate of fluids drawn from tissue site 105. The infection
detection system 165 may include a foam or other substance that changes color in the presence of
bacteria. The foam or other substance may be operably associated with the dressing 115 or the
conduit 118 such that the



8 color changing material is exposed to exudate from the tissue site 105. In addition to the
above-mentioned components and systems, the reduced-pressure treatment system 100 may include
valves, regulators, switches, and other electrical, mechanical, and fluid components to facilitate
administration of reduced-pressure treatment to the tissue site 105. [0032] Referring to Figures
2-4, a membrane 270 according to an illustrative embodiment includes a first, tissue-facing side or
surface 993G 0fRFA IR ASHRG BRI BT Y RN RIRE: ASEId- A1 i? a“ée 3The protrusions
275 havraawdastaiiatly tdaneetianshansas vieed infrigw e2o Nawenes deihgeBiisb oiliments, the
protrusions 275 may have any shape. The protrusjon gé‘) re Qperable tp contact a supcutaneous
tissue sHEEAUREH Fay Jurfhesibé ¥8 iFPI*thﬁ?%Sichahz‘fg f%ﬁ%sfﬁg?ﬂﬁr%ﬂg%?@"g%g des a second
side or g4rkap6radis. oppatiieridadidtpiissue-tacingeatifagee tgednosranbddinpeoteeach of the
protrusions 275 forms a respective recess 276 on the, second sufface,273. 0034] The protrusions
275 at |QSE PR Yefhe A T e e e fﬁﬁlmsg 2-4, the
protrusigegige&d define channels 280. The channels 280 are interconnected, and are formed between
the protrusions 275. T\g .channels, 280 inclyde slanted channels,280a.and 280b, which have an
angled or diagéﬁ%‘ﬂri rﬁt‘i iHﬁ?‘é?sSWeﬁ%%Fa 8P4 t&?&%ﬁ%tﬁ%if%%ﬁft?n B HIAFREL SN bodiment,

are subsifatially wenpendigeles th edteibst onertdgen theuzamiiang BuOndtitdiaihioelsoa80 intersect
at intersection portions 282. The prqtrusions 275 may form iscontinuou? wall members that define

channelSSEe RSt o TS el TR R HER L S e HTEHP b RS e QAT ARSI SROPSSINR, emanate
from theiisiesseetibizRacidoss? 82 ligsheise dianerid Gwaversicianae Rirtay sftanatecandiadtyyor
otherwise, from intersection portions 282 in any number,of directions, 0035]. The channels 280 are
oporabI BT P At TSR ELL VS e e RO BE ahy AT B T AR S eshcec
pressurep aftang iherdfitst, thesueviakinfaddifrReal 2k2ud. hBoiegianasi giedsued pressine fissweded by a
reduced-pressure soyrce, such as reduced-pressure sourégg&lOfrg.Fi uéﬁ %A. T eIEleducg:ig1 pressure
may be BHVRTRLIBYRE HREMBr LA S BoNS %iwegsr/otﬁba ) LU S EEhatitt T8 iy %ﬁ% A. The
channeland8thmsplanisd iranstaelitside soeltias exudate, along the first, tissue-facing surface 272 of the
membrane 27 liguid may be.drawp into the delivery tube using the redyced pressure, and may
be stored in a%B@@o%%%’r?%ﬁ%ﬁf%g,Psﬂgﬁdélgeéga]?ﬁ%%%ﬁ@szréU%S%IQ %8 IB gf e delivery
tube or eadied pragsine sdueast pasdially @ikpedastdnsarg thesenasy Sitposeposiitnedissthe-facing side
272 of the membr. 70. For example, the groove 284 may,be a c d graove having a partially
circular BF58E YEtidm c%%%?%og}ﬂ%&ﬁég‘%%ﬁf%?@ ?ﬁ%séurrneac)llr it Lﬁg rélrggol\l}g Y92 The groove 284
and cylingsichlagielianatifodd ¢ 7)) pooitituid 48 sebyutaaperaisste fiten sanlintetfenenie flilth Aold the
delivery tube in the groove 284, Alternatively, the conduit may be, adhesively or otherwise secured to
the menfBPANE B0 Bl S v s WP TR P R BB BB e e SE R B ptcal
cross sexitesssdidiréhah avdelosd iy tlibecheivindi zeiolygohalpe e tipticalcras preeatiodresspgdtively, may
be disposed in the grqove 284. The presence.of the grooye 284 may facjlitate the placement of the
membrane: Bool%%ugeti%§8¥e§i%g%;l}%ﬁo%?/iﬁﬁsélﬁlrlggtereprxrt\élﬁélrjt%qn {)q‘gt%aleqf'?r'st, Egﬁg?{agﬁ;g&éhsrface 272
to makedesatibet iitmithe digailsitey,inciydia gghbsespdrttenaohtantiskifeatabmgssuefsibeaaldutting or

adjacent groove 284. In one illustrative. embadi t,-the delivery tube may be coupled to.the
embra SR e e L B TTO S Ui s P e B s et o of o
delivery doine:cTdde g tho el 284 mapdnesanwpen Y iyoseshdagddewal/a carfB@3 1ihmaetembodiment,

groove S TRBHER S B G O e e VB T TR A 8 B ctweer
the first enai@#itedid aystearduerd A28safdReugrodid.284e conduit 118 may be any tube through
which a gas, liquid, gel, or other fluid may flow as is described in more detail below.
[0025] The membrane 170 is adapted to contact or cover the tissue site 105. As used
herein, the term “cover” includes partially or fully covering. Also, a first object that covers a
second object may directly or indirectly touch the second object, or may not touch the second

object at all.



[0038] Although the groove 284 is shown to be perpendicular to an edge 286 of the membrane 270,
the groove 284 may have any orientation, such as an angled orientation, relative to the edge 286.
Also, although the groove 284 is shown to be substantially centered along edge 286, the groove 284
may be located anywhere along the edge 286. The groove 284 may also be located along any of the
other edges of the membrane 270. In another embodiment, the membrane 270 m,a}/ have more than
one groove 28487 Ihang eubadimenh b e BransdQmar de dadediengileabls surtitle length

288 of theyrhaRPBeendrBrane [DABRIaY R BrambransifdmhRitiseenadel onTae Matepal gncluding
any polymer. The membrane 270 is preferably biocompatible and may be either non-biodegradable or

biodegrati#HfEY o B bR e R dJh BG4I ARABS ROAXRRIMY B Histesyr 105 so
non-biodggradaiie mirissalgficen whighibemereiane2EGnoaythe waklehinahide aid efonfn material
and other fluoro polymers (which can be thermoplastic oy thermoset), polyethylene 10 terepthalate
glycol (PEPEFTLIIREB e%r@ﬁalkﬁ@ﬁ%%a%thgﬁg E@%&ﬁ&éﬁwgmgléﬂ}aw Piastic
(includingealiidkthin iokoaipg bisi anBlatbnore thitdem Ao R0 Bk chat oot dgidisgex and as
PU can be) or, any fombirEtion thereof No -Iirgiting examples of bipahsorhable Faﬁggalsgrom which
the memBrEHE LR RS WRHEEROMA ISP BB oIS I A IR A SHEE VB LR PEIN d8holymers,
includingcBt4Er pppl(taciite; saglypofisie)eps inRbes S qaoivdisxannae)atharybeiendigabsorbable
polymer, or any. combinatjon. thereof [0040] Membrane 270 may, be porous or non:porous.
At S o R e S R R R A R
(includingnotads pradrigits)s mabdemavdy disthatiaetfachflamfotsTTbitingnionbrampi®, braided and
extruded. Nonp embranes, for example, may be cast, blown, molded, vacuum fqormed, dipped,
o extrucied. L RS CHNH P I P LM LGRS UE EUEE LR A LR omth. o1 o
scaffold praieiitel smaydobl 0saayibeprjuitiian wihdihabnembrorns 2éadaiprognola petigutmth. A
scaffold is a substance or structure used to enhance or promote the growth of cells ar formation of
teouie, SCRHCL | TRAOE VRS SHAP o B P SRRt A DA ISR B APARAE B e
lllustrativiaixg suplaseaf 7ocaf fiblel iraidials 170 die natesammpitosphaleitddiigen belcAdplbdichral
hydroxy apatites, carhonates, or. processed allograft materjals. 0042] In the embodiment in which
the men BRI S50 e RS a7 SEERS S Ebte SR e TS FBTAR 350 R BRPappiied 10 a
subcutandfes. tiBstiexaiieple el thiel TRimbsapk @ idtheandabiair aAd Hteniuaiyldadregiedniene
embodiment,.the brane 270 may be configured for in-vivq detachability from a delivery tube, such
i S M S R S FAE RS P e e
adhesive thattdetpdethe ideiiely tulicthe the gipeante ta8éhdunhethpplicatior ofahelTherbnane 270 to a
tissue site. h[e é@p'd-release adhe%ive may also adhere tq elivery tube to th&l%roove t%84 during
reduced pcr%%%ﬁre f'#g%t%%%rﬁp&ﬁseers a%oe%ay%’fetﬁ%j,p&nee IF[aspi 2 QIS SSRGS mary}er%?gas% e
delivery wittacsettathaifttie dethvemychtb&dirayfhenehioe dhiicamid pitissvé miedibalbiterallowing the
membrapne 270 tq remajn and degrade at the tissue site. 004 hen a bioahsorhahle material is
sect o 1SR ETENEES FBCTE Ly BOP B SHSE 15 YA SRR ROALs SPETRe RTBRE. B4t toast
control thrctlidtstfutidly ebopdsd, ihrobgtiocdsthe finstrabjran ehdoi e osupkdnatconsol edjeiaabaorption

iakes plaﬁ&dlgotnqgn&r]ﬁcation with that second object. The term “coupled” may also include

mechanical, thermal, or electrical coupling. Objects that are “coupled” may also be fixedly or
removably coupled.

[0028] The conduit 118 may be made from any material, and may be either flexible or
inflexible. The conduit 118 may include one or more paths or lumens through which fluid
may flow. For example, the conduit 118 may include two or more lumens, one of which may
be used to deliver reduced pressure to the tissue site and one of which may be used to

determine the level of reduced pressure at the tissue site 105. Alternatively, one of the lumens



embodiment shown in Figures 3 and 4, the membrane 270 may have a membrane wall 289 with a
substantially uniform membrane wall thickness 290. The membrane wall thickness 290 may be
contrasted to the membrane thickness 291. Providing a substantially uniform membrane wall thickness
290 is one way to help ensure that each portion of the membrane 270 degrades in approximately the
same amount of time (assumipg, a constant ,bioab@)orption rate). &0,0MA’gThe membrane wall
thicknes®8Y RpaitiifAeiehiite WSt PBdib emmisRriRirel A28 e BHrERUAR method of
manufacisingtibe JpambianesideFhibsdbhenan dnvaial wasikiaderns)ng 1w hiteuasteurosorming may
be particularly cost effectjve, the manufacturing technique will sometimes result in "low pQints"
between protru&‘i‘gﬁg]b@ﬁléetﬁ%q?@qlfﬂ%i LSt pbireeaddy éﬁ‘{'ﬁﬁfmsﬁ%ﬁﬁ%%ﬁ%al&éﬁnilar
circumstanekeaiaRedititihacnam piang. isifarmderimplehppingipiogrseMEDpERsIrdRoate
circumstances the memprane wall thickness may not he substaptially upiform, the benefit of having the
et A T PR &R G T B S RN G FUBH GRS D B and oo
illustrateeléotFiguip deformbrabduaidysiani?d Sdadaed(Diace! side bt the vbstypee Prdnacd
corresponding recess 276 exists on the OEposite side o{é?gﬁmﬁgmbranefﬂﬁo. éoo 5] Stated another
way, the FiFSHEHSHEBARY IS BE VR A NRE FUHR AR GIPA R 508 Al aRIFAR BB B Figure 4)
that substitetialbdlvsetisiiiiesnerair diipkiRess 28drch1anemnbotinent withimbonseiam the plane
295 on one side.of the mem ra?E}e are substantiall maﬁ}ed t{)ﬁ/ imilar deviations on another side of
the merSTAHBLORVEP AL dﬁFéSHfFo‘?ﬁ?ng WHE Gt OtOH PRSI BHY A8 e membrane.
In anothefre¥angimeant, dhermedibicre, manast detasses)atdtwail, dispbdialifitanmdasestill may
include non-planar,.matched deviations on oppgsite. sides of the,membrane. Matched, deviations will
typicalty DAPURATA) T T HEEL R &1 BC P EHASE S A e ML R0 SRS one
another siteh @hatia @asitidaiyplexterading sirvecittie(ast shevai)enwilbealigspeddiwitheunthgatively
extending structure on the o ite side (e.g. a projection and a reces 0046] The presence of
atched BTGP ORCE DDA ETEE B1UE HSENB A AR B EESRIICE that
include asubsthitialihplensirshegchomwuibict prtjlesonsexigndnhanasidenf dhé qianalssheet.
Substantjally matched deviations qr substantially matched projections recesses allow
customizth'ﬁgﬁgé?? é”f%sr%gep é}ﬁga%ﬁfﬁé t t%églfgﬁgﬁde rc%sgf esgﬁ%emmbrane. Reduced pressure
may be commujptieandd te batticta-widesrotitrmeatmipssne A Dryydithkrdasingdadedrpessorembrane
material, roviding apertures in.the membrane, or by providing a delivery tube or,conduit on each
Sice of TR 1O 08N R LT TaE (ST OBENRE oSS ISR ome side
of the merhnzsre spstcift@ett poveilpdttormtitmn tisaussrar the etheedige:ofitkanantmintane. Typically,
the exposure of g tissue to reduced pressure in the presence of a projection supjects the tissue to
compres T s A SN0 T e b o S e e
pressuretisgar sitecldBssethavilk tygicabyrexpied dydhdendilectbrresas tatissiidisistaatphecdfind pulled
into the recesses. It should be, noteq, hoywever, that certgin argas of tissue, on a "prajection” side of the
membraf%&&rsgé(aﬁgg%%s§ﬁﬁ?%%?églt Ehd| Hﬁo"% %ﬁ?@hvéls‘ée%tfggsag l?fi%s‘?u‘eshaerne%pﬁI]iﬁt-i%hf:r?:t(o!io the channels
or deprepeisngdrtaeceioprajaetions] Gindarl, deectianpels el dapressions may act similar to
projections on the - s" sjde qof the membrane, thereb jecting tissues adjacent the areas
between recesst@%ﬁggl?ﬁﬁ?é%ﬁ/gé (1N rea%ﬁﬂayﬁ}%%mkgﬁdr%&gg ggiur%lgtgf{r%cglf%e selected
for increagsidm fddiockaktis siespomptes<loil préseneasted oanistirdeld tis blmtbdatimmnios aspen
projections_can.increase compressign over a small area while broader projections can distribute the
Compresbi L OUEE (B PR O Mt oot e e e SR B e T e
These effentmwithite dependdntlonciasiter EDh andeaporopertiemasringlbpsge dtoymiérshould be
noted that the projections on one side e membrane may be shape be, moare,sharply defined or
pointed,%ﬁ&%ﬁ‘%ﬁ%&%rgs%st%%ﬁsesgﬁosﬁtgiEégal Bah ot eé%ce Blrlosj %ﬁglngq?;tglg%%cﬁﬁléep%ré% t%n%ee more
rounded aftiafeétiSinail ahky titseguingeliigrm diould fiestp e nilormproatindri’db tnshedjtanth¢he recesses
shaped rgore shar further customize the e.profile applied to tissue on e side. of.t
membrarrﬂé).W ra%(ﬁff&ﬁ%@% %Vgh% 0 i%sg'hl ssﬁg\f}cg’%e&e&gsﬁfgg&%e\?v Aich dr enrleﬁﬁélrlgg lf)lg%@f%s may
be appliedfoumeactiisidsubfthe:enha biamngeit sliouid thsproscnoted baatafie bmfocanemnedyebe

designed tp ensure a substantially symmetric.force distribution. on gach side of, the rane. For
cxarmple B YL PR b RrTEd U B e e B AR Aol SRR, Shape

and size and that include recesses between the prdjections (on each side of the membrane) that are
similar in shape and size. As one example of this configuration, a membrane may be provided in which
the projections and recesses are defined on each side by



a substantially sinusoidal cross-sectional profile. Other examples of providing a symmetric force
distribution are also possible.  [0050] It should be appreciated that matching deviations on one side
of the membrane with deviations on another side of the membrane (e.g. a recess associated with each
projection) does not necessarily require a substantially uniform membrane wall thickness. Rather,
variations in membrane wall, thickness may occur. In either situation, t atched or similar deviations
Sl ot ST PBR OB Y BB RTRP L T ARUBH IR S MR T ARG 40 chstrbuton
of mass nhayaasiatithed otoling:ihe adsyguias, tdhednehbranai bieabsatBakiarmairalis used.
[0051] The pigabsorbable material from which the membrane 270 may be made may also include
Antbio0 P SR TABTGHE e SO AP A R F P MU L EORPREEEE o m the
membratfig:Ritd ciggradeaativané embediprentuth e dinahsotinbldsiateital 05 which the antibiotics or
growth factors ?Q?ﬂ%?gde.d IS S%I.ected %ch that the ar%at,iﬂotics r %rovvth ‘ ctors, are released at a
predetermined “EOI° %&%F@, BRSO BB RN AR Al hAKARY LSRRI BIES rate of
degradatarsdayde eladiedc sieh thaidfachmpbatidadafibiaditsiorgowihiatisrs e telsiaged at the
tissue site_at a relatively,slower rate. 0 In,another embqdiment, the membrane.270 may
include A BB AR S SRR 61 AT ORI DAL TRRE S3CRBRY SRR o ar
alloy sucthaseRY Wrievvedne Examyple hiheekad) inophepenbadkacaZ Othamytheidisciate mgtahvadio opaque
markers. The, radio.gpa u? markez]ggg ma l%g e%gplied to thebmembran%.270 in arr%é(;ﬁanner For
example e 1450 fﬁ%& [EHARPRR S%erﬂg%% DOEREPANES SFPTREF BT e &MBrane 270.
The raditinpeagite MaikerizdROlmay also be located anywhere on or in the membrane 270. The radio
opaque marker facilitate the detection of the. membrang 270 using x-rays. In on ample, the
racic opaque RS R AL AR PTG T AP SR ROt AR B 0e0 pciable
material tissielégriadedrfibe 272 nmiarane exib dimedte ctein s dhe proapaigue 2G5 Haneskotés prannsparent and

opaque charascér?%%tlc&ie Seégg(ﬁg%él%gnﬁger example, the membrane 270 may include a radio opaque

TECCS, . . . g
compoun%c, su S barium su Fhidriuth carbonate, in the resin or material used to form the

membrane. Sudh34hdihegpatiusi @onF6uinibasnyaalzil pdaisechtddatoibelradiel opatiee markers 299.

The radio opaque material fro ich th mbrane 270 qr radio,opa rkers 299 may be
Mt 1 o A A R el i
(e.g., iod8é arciattrecnmrynal)ndd)artferracichepvagna v atetiakivmy/ 23150 Thel clanaemPBinds that are
visible by magnetic resgnance i ini Rl‘){hs ch as chelat (é adolinium. . [0054] The
e S e A e R SR S R i b osen to
achieve asdesirddkdfecds 280exaiphe infthepiditstrated chibtidimichil, el edseahitnd inpenpradie?z0 before
the membr 270 is absorbed and if the hioabsorption rate.Qf the material is hi the membrane wall
e Ao A e A T R O B
material E32eldireqiyolousi ens 21l magnilranksemitithicks esdl 286nheghthae defed haiits/e the desired

duration a(él'é% é% apo‘trhelr exam ele’siff’h %ﬁétainbd isrggn flggipillligsia_gfe%ged E Hh 2 T ergrtralran{ee 270 and if
the material tonFwhich the membrane waff thickness 200 e isred & Tela |veEfy S |ﬁ, a Fglaétlvely thin
wall thicknesgiROdterightibe petoie 28hiewetieaasited Hewitilty drafiihls mayenaddedenradiaty the
membran§ ovﬁ%“r Vtﬁiscekrtlr%ss 12Il é)r is rt?gde [ irelg#’gglyﬂflexi%l&rm%etrh(i) l&ragrgg)er wall thickness 290 might
be used 1 AchISVEthE gleswegef?ex%iﬂ?y. oo Ilnéﬂf &MAtEnal Varanieg and properties, e.g.,
absorption rate [@63¥n€ks camhsif®is armopyrbbl ar ticulsidy repphicd ple sl raiod tsit dattoof amywhich
the resistance to collapse when exposed to.a therapeutic leyel of reduced. pressure is reguired and a
particuiad B s BRI Ot Ry T BB R e e PIEE A 270 s made
from a bibhbsmhinzl @resateei abathbemamidkahieywat dhieknmessigsofithe, soeior asdn &Bprayube

chosen to adju e length of. time needed for the membrane 270 to absorb. In another embodiment,
the morBtE WA R os S R RRESIATES 37 o R b RIS e PeAhount o
antibiotickbvgnotutie faotbrastbaidnay beiadtipairetiby The chambkad®02d 0y Msanctheferdhgbat]iment, the
membrane wall thickness 290 .0f the membrane 270 ma chasen to adjus rface areato
volume r%'%%lv §f fhe' dr](%teemag?g é[ I:thtel?g%?%ﬁgl %Hﬁg%ﬁ%%%eog&v%ﬁ(ﬁﬂn&%énr%gm 'rzlrifsqi%%bsorbs. As
mentioneckpreyibasly ithe thredebrame twizd | thick fess dwaydpresayrogittensagobeasitisdtl/inmifbaid (i.e.
substanticegﬁé;h% Same. %%%kng(%s)aghroqggpﬁmg ﬂen&lao ape. In one illustrative embodiment, the
membrane Bwag%rmed Hom pc?l% opylene and had a'membrane wall thickness 290 in the range
of 0.005" to 0.050" and more particularly in the rande of .010" to 0.040, and even more particularly in
the range of 0.015 to 0.025, and in particular a membrane wall thickness 290 of 0.020". In another

embodiment, the membrane



wall thickness 290 may vary throughout the membrane such that wall thickness 290 may be, for
example, thicker along channels 280a, 280b and 280c and thinner at protrusions 275. [0056] In
one embodiment, a method for applying reduced pressure to a subcutaneous tissue site may include
applying a membrane as described in any of the illustrative embodiments, such as membrane 270, to
the subcutaneous tissue site.. The membrane 270 is d to the sybcutanequs tissue si uch that
the fst tissuo 1R JORACUSTS G (TRTABIARE PR B 2L LRHRRLE RIS The firet
tissue- faaisgosettfa@ehzlasmeyabﬁtgnsdiéemzaétmn&rﬁmmtwm&ﬁmhpw,amecgﬂsdmsmtsrte. In one
embodiment, applying the membrane 270 to uhcutaneous tissue site incluges ding, rolling,
unrolllngnt??/(h?‘r@ﬁ}r}@@ RETOIR tﬂ@%ﬁ&’ﬁéﬂa’r\ I BFERSFHP TS G gﬁf (f'aﬁ'ahagous insertion or
subcutarmusrplaﬁﬁmeryt@tiﬂne theotarRe 24 0The gtaaﬁa]menneghnmmm%m@e agpplying
reduced sure 0 the first, tissue-facing surface 272 brane 270 via a I|ver tube, such
e ConaUPINR i EOrS FIORGREH T B oS TG M STt G SScCR BT from
reduced-I8@ssuteraatives;, $h@hoaﬁmﬁdﬁ@¢6qmﬁ$&ml§@u m&s‘hﬁbﬁs&gwe tbAhdmenebembdiment, the
method also in de transferring th reduced re along the tl cm surface 272 of
tho membIAESY SR AR b O TR ECBE HrRRaR e (TR Sy
transferregcHichiina daarmlmesﬁauixt@ Bsiagoptd, chhalis;rtm:ﬂz thakisctaiongebinethiedthamnaebe280 and
the tissue site rm a pa h whic duced sure be transferred. In

embodi S\%né:regﬁ %%Vﬁig‘gté% REGERY ﬁﬁ%ovh%ﬁh?ghgﬁ%ﬁ%%céacﬁﬁ%&ﬂ% may also
be partraﬂhe iransbesred Hroughardesubritee Y dlldisklf a grb@ﬂﬁ@:]rdm@ﬁerenfhhdmﬁnhsmmﬁhm@ of
manufacturi us for applyjng reduced. res ur subc aneo tls ue sife includes
forming AHBRCH A T 280157 NS EAVE SRS, rSE B RoPLIES AT e
membragerfaco abuniig erdahatione lgtptﬂmﬂﬂg the rme tﬂhsaraevaelmﬁedmmﬂmremﬁdmg mmmembrane
270. The me brane, 2 ay also be faqr. Id essr oId|

casting. W ?ﬁ?é@ %‘é‘t Edgleol?%ﬁ’h r?jﬁ"r P %glﬁb ﬁ%y e Use to cf g:terﬂh nne?s such as
channels&20;datdqakanasonam bifandelAryyaiitiee SEhmgthodsX8ynalsbefanibitate dhelewdnomical
manufacturin %%of the membrane 270. [0059] The method of manufacturing the apparatus may also

include r%%? i ad’dellvery tube, such as conduit 118 in Figure 1A, for delivering the reduced pressure
to the 16 fast, t[ﬂBB'é]-chm@ enﬂﬁadaﬂ%i‘, dtethlelmembrbmev%ﬂ dfépmmmmdimthagmﬁaeﬂﬂmg may also

include couplin dellve etto tchri rtnlErane 27 that e deI tube s in ‘fiwf
communRR SR MY LG TReig SRS O e AL B9 e RO Berring to
Figures Fbtarﬂilﬁgeaymdm bna;n&&]lﬁatedmrdm@ﬁm aantmamrﬂtwﬁremhddi?ﬁeim nclemtes axtds%i& dhcing
surface 72 havin rotrusrons 575 that have a dome shape. Viewed from the perspective of Figure 5,
the protrusrc%tsqg?%%ave a circular shape. In other embodiments, the protrusions 575 may have any
shape as viewef038]igilthdmgin dieding an 234t chbvaicimba gepelydionkl; for aledgazitb sttape. In the
example in w. |ch thOpr trusions?1 hav an eII trcalft %esaghvgcl%vgg%ﬁn Fi (l)Jrena the protrusions
575 mayrrltav g'Semi- |E)§5?d) ape n Gther embodiments, 6né of Mo cor e pro?rdsrons 575
may hav&htshamet]nleaﬂi@e(ﬂﬁérentsﬁrpmitlthegtemag'rdewaﬁﬂdemhu\unlmbefsmstant{mi:#fﬁhed
membran 570 (% Hdes ch s 58% VY Qe re at#e?gta arti b)ﬁ} agﬁprotrtﬁ?gns 575,
and are &nal 0 Chanﬁe(is ur%s Sreld's fac%etate th SfeF ot reduced
pressuremﬁlﬂmtsbelmf@tﬁubatmgrenfﬁoﬁ@esuﬁﬁacec@w aff thieermaermiareenz78.7 Gn a.nc[tb@ﬁZ] In one
embodrmerb 1e me brane (@ of the other {’Hembranes de§%4b g" Bty gg de a

X

backing sHleet En\?v |chn|esn%:orﬁ% a§ur?é{%é“§"7% o e higmbrane s acking sheet

592 mayreydmwpase tbofth,biadedjradabieol tion dojode giadatyt Meﬁaheamdnmmadﬂ&trength and
durability to the ne 57 The mbr ne 57 be cou led, to the hackin sheet 592 in an
e 2 i i e ’

e me e ma erial
manner, such a INg Welg lng SONic or aélgnlglng ad eswesg(e Si Cone

adhesiveTheemartisnet270 is preferably blocompattble and may be either non-biodegradable or
biodegradable (or bio-absorbable), or a combination thereof. Non-limiting examples of non-
biodegradable materials from which the membrane 270 may be made include a Teflon®

material and other fluoro polymers (which can be thermoplastic or thermoset), polyethylene
10



[0063] In another embodiment, the membrane 570, or any of the illustrative embodiments described
herein, may include a coating 594 that at least partially covers the membrane 570. Although the
coating 594 is shown in Figure 6 to cover the tissue-facing surface 572 of the membrane 570, the
coating 594 may cover any surface of the membrane 570, including the surface 573. The coating 594
may also cover any surface of the backing sheet 592, including the surface 596 of the backing sheet

592. In offEcRHBE BRel 4RELSRHAG EoS Redyely knpddi b RriaTe s Uddl BRLMOBYSES. In this
embodimeip), hgh&easasad4intavskpasl snaw ReiGady GiRsyat thetewrioss, 0hihie, marppsaese 570 that

is covered by the coating 594. Thus, the coating 594 of hydrogel may facilitate the percutaneous

insemon@ﬁfﬁeatﬁﬁ@%@#dﬁé%%aaﬁé%ﬂyc%ﬁahsgag%ﬁﬂfahgw%tbﬁ% JEHEembrane 570 at

the tissugsitples ol08164bdorBaIE RaRIMAO dioe REh e the MiER L DAY Beydbdansdpmidialy composed
of heparin. In this embaodiment, the coating 594 may reduce or previgﬁithe for{gnatioz of cots at the

Mgl 16 S s A R Rt/ M g A b e

growth fagtarsiide)aRrangn embodipeRidibe ceatnadbdy bawsenbsotidbRrsidaa yeamposed of
poly(ethyle%glycol) PEG). [0065] Each of the protrusions 575 of membrane 570 form a
respectivePAIBHIPEIEEE8Y 6 along the surface 573 of the membrane 570. Each recess 576 may be

filled with a matgy(Rio pNeéhas dhe InatREateporviiohibe-poesabr adensSiRisn@adanisldhig example,
each recess 576 is not hollow and the membrane 570 does not fhe?lv_e asu s(aantially unia?{?rll&ﬁ\ivall
thicknes WP BHER B BRI AC TR SREHRENT SR8 A YR AT e S (RSttiae MsAe e 570

may abs@ibifdesatisea digidbutedi Riranmefiscomeaifie praifiptio behidd @de@tfdx Biee0") after the
degradation of the t . 0.02Q") portions of membrane 570. In another embqdiment, each

inner (e.g e
recess S?Qrﬂmﬁﬁ}%ﬁé‘%ﬁﬁg‘?@@ %ﬂﬂ?&&%ﬁa&%\}?‘gﬁtiHB UV AnSEBEU R eHPREE Bfug in each

recess 5égtraaydbe delivered to a tissue site as the protrusions 575 of the membrane 570 absorb. In

still other embodj ts, the membrane 570 may have a substangjally uniform membrane wall

thickness or miﬁiﬂﬁh&f&ﬁgﬁ’mi%ﬁ?ﬂé&ﬁﬂbﬁﬁéweﬁ&%@@@mﬁ&%&ﬁ%?ﬁaﬂeog?o as

describeddariidvuslieratimeferensaltn manibcaing Jith the MOAbGhREIR G0Nt odHiguseth. 2

membrane 77 cording to an illustrative emhodiment includes a tissue-facing surtace 772 showing
4 RGP R Ee I AR

protrusiofs® P PHBRIARES QFSEISHES TR SRR PR HP SIS e AR Hi fd 710 and an
end 712. fbha-tiod s Gsoh€aabloidhaietdisiondondbpdroasansnie graquevidd I kenphedd2 of each
of the protrysions 775a is adjacent at least one_af the edges, e.g,, edge 785, of the membrane 770.
The protti GHE s ARG AP O BB oAb A Hm P FLBUE P AT RERRber of
protrusioRs ARy axiandl iadialyfrpaitbs gifevatédarisecibal pltipssionmitérial may extend radially
from portions of the groove 784 other than the end 777. 0Q67]. The protrysigns 775a gt least
partially form e|&%4ﬁbiﬂéﬁsﬁﬁé?§$§§gf Wh‘?gﬁcﬁlu 6‘%"@#@? ?0%113 8?115%3%‘? Egﬁs?ﬁoﬁ%ﬂl?%% 4. Each
of the chanhelzr{ 8erhasiashkalTehendd applied B ahaborfagscus 2i2sudstehahael thad 720 of each of
the channels 780a js adjacent 18 the groove 784. The channel end 722 of each of the channels 780a
o atincoRE RS S T SRR Ao dRATR ST P e LSS ERRREH 200 that the
channel et B22 i figdesdtianiha ahdsachesitdty Zbm a J80a8) Tite eechbivomdui® BI8drncludes
elongate%,protr iorgs 775b, which are sub ntialp%%e[gen icular to the groove 784. E ch[ of the
protrusio Y0 %roe%%'ﬁﬁn I?B%YSI &8 KRS MG R IE S ASRHEY7 788 has an end
716 and atthersd ﬂabaie]ilvergmdazlﬁ thf_e@obv@fme quatig sigRAiabof thdjmeaitirtine gf0ave #iSkelhe end
718 of eagh ofhe profrusions 73013 adiacent ahleash oneiedee QLIS MEDRRNS ] Gving

reduced pressure treatment. After a period of time, the rapid-release adhesive may release the

delivery tube such that the delivery tube may be removed from the tissue site area while

allowing the membrane 270 to remain and degrade at the tissue site.

[0043] When a bioabsorbable material is used to form membrane 270, it may be

desirable to minimize the mass of the membrane, or at least control the distribution of mass

throughout the membrane, to ensure that controlled bioabsorption takes place. In the
11



[0069] The protrusions 775b at least partially form elongated channels 780b, which are similar to the
channels 280 in Figures 2-4. The channels 780b are substantially perpendicular to the groove 784.
Each of the channels 780b has an end 724 and an end 726. The end 724 of each of the channels
780b is adjacent the groove 784. The end 726 of each of the channels 780b is adjacent at least one
edge of the membrane 770. [0070] Each of the protrusions 775a and 775b may have any width

714. In aerahrsiment sheim 7 Figpeeschadiheths sacrehsaec 278 mayhave f meiwang el A%
non-unifeyfth ANaS\RANAEIBMBRAHMENAbIGAS LA IPAIARAE Y Proke iensrad davan ehickbbsezgobe

tapered such that one end of the protrusions 775a and 775h, such as ends 710 and 716, respectively,

may havB'&y B smakaeth el erdraedhishiatie plothusiBng psx bt abn Velfehs ends 712 and
718, respegtivedde wallQRi¢khdBsvtnesRRRAAINRNS altekthRduaiiusipisn/iaBanen(thahenay extend

radially from a portion of the groove 784, such as the end 777 of the groove 784. In still another
embodineAtIaREERHIENRTPBHRAAY PSOBIRTAMIALIL Q4 YoM BIOIRISAS RSP ORRSOTRERT in this
embodimey, the protrusions 775a and 775b are channels instead of protrusions. [0072] In still

other embodiments, the membrane 77Q may have a substantially uniform membrane wall thickness or
may have matcHtd g SfmrBRmas Sl SN OIsssR AR BRI a¥sBfibed

previouskypihtRibfeneR e MemRpanticddOmethodQ 13hineleingetehE igerebarm ik srbitade 870
according to an illustrative embodiment includes a tissue-facing sijrface 87 avingqt trusions 875,
which arBFRHF R BRIHESIORRBEs WG AU oE e SRA %Paﬁieﬁgriﬁ{ &78 eS¢ Bantially

perpendigié aiig b aiaovet88hi mackif dhafinkysiens B 30w alsasubstartalhrgaisitek beane
another. Each of 19 the protrusions 875 has antErr%g 816 and an e d_81E]FC')I'he end 816 of each of the
protrusiof e FEHE fi5  SHERQIGH o s Y aled MU B ARCTBIBIIORS oF HIB TR A @ djacent at

least one,eglgefahénasmbrabean€oddid by 4FKihg heopestrusivhsugl Inahisesiraitisliiydesmelongated

channels 880, which are similar to the channels 280 jn Figures 2-4, The_channels 830 are substantially
perpendi§RPIEoHY %\‘f ﬁ%&%ﬁﬁé’%@ﬁﬁé‘% iy @ﬁB&éﬁggﬂvlﬂgr fel to one another.

Each of thersbanselzB8al hagsawendiSaibard amsil 820blheend Satwiardpedthesthannels 880
g M e S St o e e et !
the end gbfr@penth@tébepaTBusiBnshihanshiRigstiews Git4mdmergap BAL may be any distance, or
cubetantaly uriUHR A AR AP N0 BP A VB PR O G A A0 opposie
sides of trgs mimbranka8 40ias depiibed)ptaviatsiimiilly diccenabdenmatibraneidd@ss 291. In

one embodiment, deviations from the plane 295 on one side of the membrane are substantially

matched by similar deviations on another side of the membrane as illustrated in Figure 4 to

improve the distribution of mass throughout the membrane. In another embodiment, the

membrane may not be associated with a medial plane, but still may include non-planar,

matched deviations on opposite sides of the membrane. Matched deviations will typically be

similar (but not necessarily exact) in shape and size and wili be located relative to one another

such that a positively extending structure on one side will correspond with a negatively

extending structure on the opposite side (e.g. a projection and a recess).

[0046] The presence of matched or similar deviations on opposite sides of the

membrane is different than membranes that include a substantially planar sheet from which

projections extend on one side of the planar sheet. Substantially matched deviations or

substantially matched projections and recesses allow customization of the force pattern applied

to tissues on each side of the membrane. Reduced pressure may be communicated to both
12



[0077] It should be apparent from the foregoing that an invention having significant advantages has
been provided. While the invention is shown in only a few of its forms, it is not just limited but is
susceptible to various changes and modifications without departing from the spirit thereof CLAIMS We
claim: Claim 1.A system for applying reduced pressure to a tissue site, the system comprising: a
reduced-pressuyre source operable to supply reduced pressure; a membrane having a plurality of

projectioneSrPAtRF SRR i B S GHACMEIRG & HITRURRPIP RIS EItEHH nbXEFAd B Eesses on a

second spdaceofdiie:nembrane ofeyRtsdliihshridisetipihableasida balbasietianerahéeast one
channel operable to transfer the reduced pressure along the tissue-facing surface; and a delivery tube

coupled W TREEmbrane, the delivery tube operable to deliver the reduced pressure to the

tissue-facing s U4 oh the: mefidiangt \WheieiBealmnpabiaag Rl HckhesDRsseiafatdawith the
membrane is substanttisgl unifgrm throughqut the membrane. Claim 2.The system of claim 1, wherein

the menfBFEHELL B4 Fﬁﬁ'ﬁlg?réﬁ’é?ﬁjit%ﬂ@%m gRdssten il efthm BN #ENne comprises a

porous nMgieddly, the exposure of a tissue to reduced pressure in the presence of a projection subjects
the tissue to compressive forces as the tissue is pulled against the projection. Tissucs cxposcd
to reduced pressure near a recesses will typically experience tensile forces as the tissue is
stretched and pulled into the recesses. It should be noted, however, that certain areas of tissue
on a “projection” side of the membrane may also be subjected to tensile forces if these areas of
tissue are pulled into the channels or depressions between projections. Similarly, the channels
or depressions may act similar to projections on the “recess” side of the membrane, thereby
subjecting tissues adjacent the areas between recesses to compressive forces.

[0048] Projection and recess geometry may be selected for increased or reduced tissue
compression or increased or reduced tissue tension. Sharper projections can increase
compression over a small area while broader projections can distribute the compression over a
larger area. Similarly, larger recesses can increase the tension seen be tissues. These effects
will be dependent on tissue mechanical properties as well as geometry. It should be noted that
the projections on one side of the membrane may be shaped to be more sharply defined or
pointed, and the recesses corresponding with each of these projections could be shaped to be
more rounded or dull. Similarly, the projections could be shaped more broadly or rounded,
and the recesses shaped more sharply to further customize the force profile applied to tissue on
each side of the membrane.

[0049] While embodiments have been described in which different force patterns may
be applied on each side of the membrane, it should also be noted that the membrane may be
designed to ensure a substantially symmetric force distribution on each side of the membrane.
For example, offset projections may be provided on each side of the membrane that are similar
in shape and size and that include recesses between the projections (on each side of the
membrane) that are similar in shape and size. As one example of this configuration, a

membrane may be provided in which the projections and recesses are defined on each side by

13



Claim 4.The system of claim 1, wherein the plurality of projections and the plurality of substantially
matched recesses allow variation of the type of force applied to tissue on opposite sides of the
membrane. Claim 5.The system of claim 4, wherein tissue adjacent the plurality of projections is
subjected to compressive forces in the presence of reduced pressure. Claim 6.The system of claim 4,
wherein tissye adjacent the plurality of substantially matched recesses,is subjected to tensile forces in

the pres Hentale smipiedel roRISRTONR R el e AP L ESAT RS AL RERY RS R SRS ojections
and the giitteldiseftaidasiardially maiihrd recesses deviate from a medial plane associated with the

membrane. Clai system for applying reduced pressure, tq a tissue site, the system comprising: a
red uced-pressjlg] §%ﬂ&8h8ﬂ}£%8|@%%‘i}ﬁ§ét% %@&%éﬁjﬁf jations on one side 0 the membrane

with deviations on another side of the membrane (e.g. a recess associated with each
projection) does not necessarily require a substantially uniform membrane wall thickness.
Rather, variations in membrane wall thickness may occur. In either situation, the matched or
similar deviations still assist in more evenly distributing the mass of the membrane material.
This more even distribution of mass may assist in controlling the absorption of the membrane
if bicabsorbable material is used.

[0051] The bioabsorbable material from which the membrane 270 may be made may
also include antibiotics or growth factors. The antibiotics or growth factors may be released at
the tissue site as the membrane 270 degrades. In one embodiment, the bioabsorbable material
in which the antibiotics or growth factors are embedded is selected such that the antibiotics or
growth factors are released at a predetermined rate. For example, a bioabsorbable material
having a relatively slower rate of degradation may be selected such that the embedded
antibiotics or growth factors are released at the tissue site at a relatively slower rate.

[0052] In another embodiment, the membrane 270 may include radio opaque markers
299 made from a radio opaque material, such a gold, platinum, or an alloy such as Pt/Ir. In
one example, the radio opaque markers 299 may be discrete metal radio opaque markers. The
radio opaque markers 299 may be applied to the membrane 270 in any manner. For example,
the radio opaque markers 299 may be bonded, printed or painted on the membrane 270. The
radio opaque markers 299 may also be located anywhere on or in the membrane 270. The
radio opaque markers 299 facilitate the detection of the membrane 270 using x-rays. In one
example, the radio opaque markers 299 may help to determine whether a membrane made
from a biodegradable material has degraded. The membrane 270 may be transparent, opaque,
or have both transparent and opaque characteristics.

[0053] In another example, the membrane 270 may include a radio opaque compound,
such as barium sulfate or bismuth carbonate, in the resin or material used to form the
membrane. Such a radio opaque compound may also be used to form the radio opaque
markers 299. The radio opaque material from which the membrane 270 or the radio opaque

markers 299 may be made may optionally include compounds that the body can readily
14



a membrane having a plurality of non-planar, matched deviations on opposite sides of the membrane,
the membrane having at least one channel operable to transfer the reduced pressure along a first,
tissue-facing side of the membrane; and a delivery tube coupled to the membrane, the delivery tube
operable to deliver the reduced pressure to the tissue-facing surface of the membrane wherein a
membrane wall thickness associated with.the membrane is substantially yniform throughout the

membraRRS Y afesr e S E AP ail NSRS RAREY): dLUSIRIIR IBRAYS IBRITERYY of
projectiofpgphldbeniistctissvpdacdlghaica o Bl ene nbiangidhes ol miineignaie GNORE deldhing the at

least one channel. Claim 10.The system of claim 8, wherein the membrane is bioabsorbable. Claim
11.The KRd#aIRE v herein the membrane comprises a porous material. Claim 12.The system

of claim 8, whe[eisaperplusalibbainnatichedopvationsaiaw s iaiin thadithesd e ofde e applied to

tissue on osite sjdes of the membrane.
th?&(%css%% may be chosen to ach?eve a desired effect. For example, if a particular duration

(Ty) is desired for membrane 270 before the membrane 270 is absorbed and if the bio-
absorption rate of the material is high, the membrane wall thickness 290 may be increased to
achieve the desired duration (1)) or if the bio-absorption rate of the material is relatively low,
a small membrane wall thickness 290 might be used to achieve the desired duration (T;). As
another example, if a certain desired flexibility is desired for the membrane 270 and if the
material from which the membrane wall thickness 290 is formed is relatively stiff, a relatively
thin wall thickness 290 might be used to achieve the desired flexibility or if the material from
which the membrane wall thickness 290 is made is relatively flexible, a thicker member wall
thickness 290 might be used to achieve the desired flexibility. Controlling the material
variables and properties, e.g., absorption rate, thickness, and stiffness, may be particularly
applicable to clinical situations in which the resistance to collapse when exposed to a
therapeutic level of reduced pressure is required and a particular duration may be desired.
[0055] In the embodiment in which the membrane 270 is made from a bioabsorbable
material, the membrane wall thickness 290 of the membrane 270 may be chosen to adjust the
length of time needed for the membrane 270 to absorb. In another embodiment, the membrane
wall thickness 290 of the membrane 270 may also be chosen to adjust the amount of
antibiotics or growth factors that may be contained by the membrane 270. In another
embodiment, the membrane wall thickness 290 of the membrane 270 may be chosen to adjust
the surface area to volume ratio of the membrane 270, thereby changing the rate at which the
membrane 270 absorbs. As mentioned previously, the membrane wall thickness may or may
not be substantially uniform (i.e. substantially the same thickness) throughout the membrane.
In one illustrative embodiment, the membrane 270 was formed from polypropylene and had a
membrane wall thickness 290 in the range of 0.005” to 0.050” and more particularly in the
range of .010” to 0.040, and even more particularly in the range of 0.015 to 0.025, and in

particular a membrane wall thickness 290 of 0.020”. In another embodiment, the membrane
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Claim 13.The system of claim 8, wherein the plurality of matched deviations deviate from a medial
plane associated with the membrane. Claim 14.A system for applying reduced pressure to a
subcutaneous tissue site, the system comprising: a reduced-pressure source operable to supply
reduced pressure; a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of protrusions on the

tissue-fadiRl Qirkisss 40 Bhamaranotsry b He anembueps sy pt ratighiekosss SALBAY Afiel

operable#q bansfe, EcIRLUrath RIRSSUIE Bl0AD YI® tisgusdacingBiiiReat préfativasstisast partially
covering the membrane; and a delivery tube coupled to the membrane, the delivery tube operable to

deliver the redul¥Ppkdesicemindimetica meihg b iRt A0B!Sind ECARSHHPIFRSUES 1A TR eI em of
claim 14 1\hereie hgyMRMABEHIvEIEdesanteannd IR oppasito tietiRsurataging surface, and

e o dhments, Such 3s Jnbmbraine 270, % The subeatancous fion ste. TThe meembrane 270 is
applied to the subcutaneous tissue site such that the first, tissue-facing surface 272 of the
membrane 270 faces the subcutaneous tissue site. The first, tissue-facing surface 272 may be
in direct or indirect contact with the subcutaneous tissue site. In one embodiment, applying
the membrane 270 to the subcutaneous tissue site includes bending, rolling, unrolling, or
otherwise changing the shape of the membrane 270 to facilitate percutaneous insertion or
subcutaneous placement of the membrane 270.

[0057] The method may also include supplying reduced pressure to the first, tissue-
facing surface 272 of the membrane 270 via a delivery tube, such as conduit 118 in Figure 1A,
which is coupled to the membrane 270. The reduced pressure is from a reduced-pressure
source, such as reduced-pressure source 110 in Figure 1A. In one embodiment, the method
may also include transferring the reduced pressure along the first, tissue-facing surface 272 of
the membrane 270 during treatment. For example, the reduced pressure may be at least
partially transferred via the channels 280; in this example, the space that is formed by the
channels 280 and the tissue site may form a passage through which reduced pressure may be
transferred. In embodiments where a porous material is used to form the membrane 270,
reduced pressure may also be partially transferred through membrane 270 itself.

[0058] In one embodiment, a method of manufacturing an apparatus for applying
reduced pressure to a subcutaneous tissue site includes forming a membrane as in any of the
illustrative embodiments disclosed herein, including the membrane 270. In one embodiment,
forming the membrane includes vacuum molding the membrane 270. The membrane 270 may
also be formed using injection molding, compression molding, or casting. Any of these
methods of forming the membrane 270 may be used to create channels, such as channels 280,
in a planar membrane. Any of these methods may also facilitate the economical
manufacturing of the membrane 270.

[0059] The method of manufacturing the apparatus may also include providing a

delivery tube, such as conduit 118 in Figure 1A, for delivering the reduced pressure to the
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Claim 16.The system of claim 14, wherein the membrane includes a groove on the tissue- facing
surface of the membrane, wherein the groove is shaped to at least partially surround the delivery tube.
Claim 17.The system of claim 16, wherein the delivery tube is at least partially disposed in a groove
associated with the membrane. Claim 18.The system of claim 17, wherein the plurality of protrusions
are a plurality of elongated protrusions. Claim 19.The iﬁ/stem of claim 18, wherein each of the plurality

of elongé#el Vrrniaense svefasmaianidhy perpbriaraid «d isangried el sHawREHRG RSNty of
elongateg el usigm aERcubsiantialhe BBl ehimBRAAPTINeE a2 AdiRe SysemsThalaim 18,

wherein at least a portion of the plurality of elongated protrusions have a first end and a second end,

and whetemranaitrtonth thabetntisseefrsing surrihir ahthsansebriaentfis adjacent an edge of

the membrane [0060] Referring to Figures 5 and 6, a membrane 570 according 1o an illustrative
embodiment includes a tissue-facing surface 572 having protrusions 575 that have a dome
shape. Viewed from the perspective of Figure 5, the protrusions 575 have a circular shape. In
other embodiments, the protrusions 575 may have any shape as viewed in Figure 3, including
an elliptical, diamond, polygonal, or elongated shape. In the example in which the protrusions
575 have an elliptical shape as viewed in Figure 5, the protrusions 575 may have a semi-
ellipsoidal shape. In other embodiments, one or more of the protrusions 575 may have a shape
that is different from the remainder of the protrusions 575.

[0061] The membrane 570 also includes channels 580, which are at least partially
defined by the protrusions 575, and are analogous to channels 280 in Figures 2-4. The
channels 580 facilitate the transfer of reduced pressure or fluids along the tissue-facing surface
572 of the membrane 570.

[0062] In one embodiment, the membrane 570, or any of the other membranes
described herein, may include a backing sheet 592, which is coupled to a surface 573 of the
membrane 570. The flexible backing sheet 592 may be composed of a biodegradable or non-
biodegradable material, and may add strength and durability to the membrane 570. The
membrane 570 may be coupled to the backing sheet 592 in any manner, such as by using
welding (e.g., ultrasonic or RF), bonding, adhesives (e.g., silicone adhesive), cements, etc.

[0063] In another embodiment, the membrane 570, or any of the illustrative
embodiments described herein, may include a coating 594 that at least partially covers the
membrane 570. Although the coating 594 is shown in Figure 6 to cover the tissue-facing
surface 572 of the membrane 570, the coating 594 may cover any surface of the membrane
570, including the surface 573. The coating 594 may also cover any surface of the backing
sheet 592, including the surface 596 of the backing sheet 592. In one embodiment, the coating
594 may be at least partially composed of a hydrogel. In this embodiment, the coating 594 of
hydrogel may reduce friction at the surface of the membrane 570 that is covered by the coating

594. Thus, the coating 594 of hydrogel may facilitate the percutaneous insertion of the
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Claim 21.The system of claim 20, wherein the portion of the plurality of elongated protrusions radially
extend from a portion of the groove. Claim 22.The system of claim 18, wherein the at least one
channel is a plurality of elongated channels, and wherein the plurality of elongated protrusions form
the plurality of elongated channels, wherein each of the plurality of elongated channels have a channel
first end and a channel second end, and wherein the channel first end is adjacent thet%roove, and

wherein PEHHaNMST L3RSy RsHARe v palicalrPBAgE Bladrafint Al EcERIRe % ¢ AL EG I8 Rof claim

14, whergta the plurality of protrusions is operable to contact the subcutaneous tissue site. Claim

24.The system of claim 14, wherein each of the plurality of protrusions has at least one of a friangular,
circular, ellipticAVOSAl ‘& anasher §H§‘ﬁé‘?‘€?§ﬁﬁl§5‘?€m@§3¥§% At e fhienst Wﬁtéq'ﬁ?’n%péﬁéla%gone

channel jggafitlr #ithRf ghbodigient it fidheosysiemdustodnpibvenb giefdheattstitioaf @hannels is
2 pluralitﬁlg ];issue site or elsewhere. In still another embodiment, the coating 594 may also include
antibiotics or growth factors. In another embodiment, the coating 594 may also be at least
partially composed of poly(ethylene glycol) (PEG).

[0065] Each of the protrusions 575 of membrane 570 form a respective hollow recess
576 along the surface 573 of the membrane 570. Each recess 576 may be filled with a
material, such as the material from which the membrane 570 is made; in this example, each
recess 576 is not hollow and the membrane 570 does not have a substantially uniform wall
thickness. In one embodiment in which each recess 576 is filled with a material, the
membrane 570 may absorb to result in a distributed array of degradable protrusions 575 (e.g.,
0.60” x 0.0607) after the degradation of the thinner (e.g. 0.020”) portions of the membrane
570. In another embodiment, each recess 576 may include a drug, a growth factor, or an
antibiotic; in this embodiment, the drug in each recess 576 may be delivered to a tissue site as
the protrusions 575 of the membrane 570 absorb. In still other embodiments, the membrane
570 may have a substantially uniform membrane wall thickness or may have matched or
similar deviations on opposite sides of the membrane 570 as described previously with
reference to membrane 270.

[0066] Referring now to Figure 7, a membrane 770 according to an illustrative
embodiment includes a tissue-facing surface 772 showing protrusions 775a and 775b that are
elongated. Each of the protrusions 775a has an end 710 and an end 712. The end 710 of each
of the protrusions 775a is adjacent a groove 784. The end 712 of each of the protrusions 775a
is adjacent at least one of the edges, e.g., edge 785, of the membrane 770. The protrusions
775a extend radially from near or at an end 777 of the groove 784. Any number of protrusions
may extend radially from the groove 784. Also, the protrusions 775a may extend radially
from portions of the groove 784 other than the end 777.

[0067] The protrusions 775a at least partially form elongated channels 780a, which
may be similar to the channels 280 in Figures 2-4. Each of the channels 780a has a channel

end 720 and a channel end 722. The channel end 720 of each of the channels 780a is adjacent
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interconnected channels. Claim 27.The system of claim 14, wherein the membrane has a second
surface opposite the tissue-facing surface, and the system further comprises: a flexible backing
coupled to the second surface of the membrane. Claim 28.The system of claim 14, wherein the
coating is operable to reduce friction at a surface of the membrane that is covered by the coating.
Claim 29.The system of claim 14, wherein the membrane is formed from a biodegradable material.

Claim 30ber@Bagiaditofihisirhannelind &7 wieeashipbibmehansim BPa shidias it b ISt RS material,
having achig: abarRiignraie NSl Whergimiastigcahse i nipeied suibakanhayumiéoemiiopthe

membrane.
is wider than the channel end 720.

[0068] The membrane 770 also includes elongated protrusions 775b, which are
substantially perpendicular to the groove 784. Each of the protrusions 775b is also
substantially parallel to one another. Each of the protrusions 775b has an end 716 and an end
718. The end 716 of each of the protrusions 775b is adjacent the groove 784. The end 718 of
each of the protrusions 775b is adjacent at least one edge of the membrane 770.

[0069] The protrusions 775b at least partially form elongated channels 780b, which are
similar to the channels 280 in Figures 2-4. The channels 780b are substantially perpendicular
to the groove 784. Each of the channels 780b has an end 724 and an end 726. The end 724 of
each of the channels 780b is adjacent the groove 784. The end 726 of each of the channels
7800 is adjacent at least one edge of the membrane 770.

[0070] Each of the protrusions 775a and 775b may have any width 714. In addition,
the width 714 of each of the protrusions 775a and 775b may be uniform or non-uniform. In
another embodiment, at least a portion of the protrusions 775a and 775b may be tapered such
that one end of the protrusions 775a and 775b, such as ends 710 and 716, respectively, may
have a smaller width than the other end of the protrusions 775a and 775b, such as ends 712
and 718, respectively.

[0071] In another embodiment, all of the protrusions 775a and 775b may extend
radially from a portion of the groove 784, such as the end 777 of the groove 784. In still
another embodiment, the channels 780a and 780b may instead form protrusions that form
channels; in this embodiment, the protrusions 775a and 775b are channels instead of
protrusions.

[0072] In still other embodiments, the membrane 770 may have a substantiaily
uniform membrane wall thickness or may have matched or similar deviations on opposite
sides of the membrane 770 as described previously with reference to membrane 270.

[0073] Referring to Figure 8, a membrane 870 according to an illustrative embodiment
includes a tissue-facing surface 872 having protrusions 875, which are similar to the
protrusions 275 in Figures 2-4. Each of the protrusions 875 is substantially perpendicular to a

groove 884, Each of the protrusions 875 is also substantially parallel to one another. Each of
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Claim 31.The system of claim 29, wherein the biodegradable material includes at least one of

antibiotics and growth factors. Claim 32.The system of claim 14, wherein the membrane is a flexible

membrane. Claim 33.The system of claim 14, wherein the membrane at least partially covers the

subcutaneous tissue site. Claim 34.The system of claim 14, wherein the subcutaneous tissue site is a

bone tissue site, and wherein the membrane is adaé)tedat[g1 at Ieasthéal{ftiall gcﬁ}er the bane tissue site.
[

Claim 35heHEpasims Srakas anethtleprtansrd AP odd e Fah AL B RIBIE R Banster liquid
along thefissuaifacinombs EarR<Fdn BG AndapIsastsHoT apphrinentashiceT psesijarentaideast

subcutar:)%%lg1 gtles(s)l#?hgl;[gé glber a%%ps%r&tus comprising:

[0074] The protrusions 875 at least partially form elongated channels 880, which are
similar to the channels 280 in Figures 2-4. The channels 880 are substantially perpendicular to
the groove 884. Each of the channels 880 is also substantially parallel to one another. Each of
the channels 880 has an end 824 and an end 826, The end 824 of each of the channels 880 is
adjacent the groove 884, The end 826 of each of the channels 880 is adjacent at least one edge
of the membrane 870.

[0075] In one embodiment, the membrane 870 also includes gap 825 between the end
816 of each of the protrusions 875 and the groove 884. The gap 825 may be any distance, or
may be omitted altogether.

[0076] In still other embodiments, the membrane 870 may have a substantially
uniform membrane wall thickness or may have matched or similar deviations on opposite
sides of the membrane 870 as described previously with reference to membrane 270.

[0077] 1t should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its forms, it is

not just limited but is susceptible to various changes and modifications without departing from

the spirit thereof.
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a membrane having a substantially uniform membrane wall thickness and a first, tissue-facing surface,
the membrane being shaped to form a plurality of protrusions on the tissue-facing surface, the plurality of
protrusions at least partially defining at least one channel operable to transfer reduced pressure along the
tissue-facing surface and; a coating at least partially covering the membrane. Claim 37.The apparatus of
claim 36, wherein the membrane includes a secofd-8dNHre on an opposite side of the membrane as the
tissue-facing surface, and wherein each of the plurality of protrusions form a respective recess on the
second surface. Claim 38.The apparatus of claim 36, wherein the membrane includes a groove on the
tissue-facing%’ﬁrfé?dglbf the membrane, wherein the groove is shaped to at least partially surround a tube.
Claim 39.The apparatus of claim 38, wherein the tube is a delivery tube, wherein the delivery tube is
operable to dillver the red q e[%qssure tclanthe |l‘15,s }‘gs%l ng su é:s% eos&he memprane during treatment,
and wherein elae |veryt s at least) p%rf%efﬁy ISposed In t%e groove. Cﬁal 20 Hhe s aPppa tus of claim
39, wherein the pluraifdueddpatreiiopeecagsibialieysdfrdiondetedinpeeteissions.

a membrane having a plurality of projections on a first, tissue-facing surface and a
plurality of substantially matched recesses on a second surface of the
membrane, the plurality of projections at least partially defining at least one
channel operable to transfer the reduced pressure along the tissue-facing
surface; and

a delivery tube coupled to the membrane, the delivery tube operable to deliver the

reduced pressure to the tissue-facing surface of the membrane.
Wherein a membrane wall thickness associated with the membrane is substantially

uniform throughout the membrane.

Claim 2. The system of claim 1, wherein the membrane is bioabsorbable.
Claim 3. The system of claim 1, wherein the membrane comprises a porous material.
Claim 4. The system of claim 1, wherein the plurality of projections and the plurality of

substantially matched recesses allow variation of the type of force applied to tissue on

opposite sides of the membrane.

Claim 5. The system of claim 4, wherein tissue adjacent the plurality of projections is

subjected to compressive forces in the presence of reduced pressure.

Claim 6. The system of claim 4, wherein tissue adjacent the plurality of substantially

matched recesses is subjected to tensile forces in the presence of reduced pressure.

Claim 7. The system of claim 1, wherein the plurality of projections and the plurality of
substantially matched recesses deviate from a medial plane associated with the

membrane.
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Claim 41.The apparatus of claim 40, wherein each of the plurality of elongated protrusions are
substantially perpendicular to the groove, and wherein the plurality of elongated protrusions are
substantially parallel to one another. Claim 42.The apparatus of claim 40, wherein at least a portion of the
plurality of elongated protrusions have a first end and a second end, and wherein the first end is adjacent
the groove, ahRldiwierein thesseieoni@ietiu s 2ljadenst arncetige tofaiesienibran sy GlaipraPITe apparatus

of claim 42, wherein }Q&p&{lﬂg&Qﬁéﬁ%@&l’%@yagfeQ@gﬁgﬁ@%@ﬁ@éﬂ.ﬁg@&ggdiaIIy extend from a portion of
the groove. Claim 44.The apparatus of claim 40, wherein the at least one channel is a plurality of

elongated channels® BE RSB e MFaliy S MBmid RS ASH L HORH MR 8MBRYLINABT elongated
channels, wherein each obfhie: pharatiiyhef itomngateehehaning st ey ecadcttanndl dpatblediand a channel

second end, and wherein the chapnel first.end is ad'acentﬁtrrgg gragve and.wherein the channel second

end is adjacent an edge o the membrane. tlaim 4 .(ﬂ%eaapparatus o? claim 3 : wherein the plurality of
protrusions is operable to wemaienehandubcutaneous tissue site. Claim 46.The apparatus of claim 36,

wherein each of thea@lélf@éigy t%@&@yﬂl&.ﬂ@sﬂ&%eﬂbrane, the delivery tube operable to deliver the
reduced pressure to the tissue-facing surface of the membrane
wherein a membrane wall thickness associated with the membrane is substantially

uniform throughout the membrane.

Claim 9. The system of claim 8, wherein the matched deviations form a plurality of
projections on the first, tissue-facing side of the membrane, the plurality of projections

defining the at least one channel.

Claim 10. The system of claim 8, wherein the membrane is bioabsorbable.
Claim 11. The system of claim 8, wherein the membrane comprises a porous material.
Claim 12. The system of claim 8, wherein the plurality of matched deviations allow

variation of the type of force applied to tissue on opposite sides of the membrane.

Claim 13. The system of claim 8, wherein the plurality of matched deviations deviate

from a medial plane associated with the membrane.
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least one of a triangular, circular, elliptical, and diamond shape. Claim 47.The apparatus of claim 36,
wherein the at least one channel is a plurality of channels. Claim 48.The apparatus of claim 47, wherein
the plurality of channels is a plurality of interconnected channels. Claim 49.The apparatus of claim 36,
wherein the membrane has a second surface on an opposite side of the membrane as the tissue-facing
surface, and fHaigyktem fukthiesicobfprizbying fiekitsié vaskisdootipladas abe eeo pdsiiface of the
membrane. Claim 3QJhe @pRaatiss of claim 36, wherein the coating is operable to reduce friction at a

surface of the membrane that is covered by the coatin?.
a reduced-pressure Source operable to supply reduced pressure;

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at
least partially defining at least one channel operable to transfer the
reduced pressure along the tissue-facing surface;

a coating at least partially covering the membrane; and

a delivery tube coupled to the membrane, the delivery tube operable to deliver

the reduced pressure to the tissue-facing surface of the membrane.

Claim 15. The system of claim 14, wherein the membrane includes a second surface
opposite the tissue-facing surface, and wherein each of the plurality of protrusions form

a respective recess on the second surface.

Claim 16. The system of claim 14, wherein the membrane includes a groove on the tissue-
facing surface of the membrane, wherein the groove is shaped to at least partially

surround the delivery tube.

Claim 17. The system of claim 16, wherein the delivery tube is at least partially disposed

in a groove associated with the membrane.

Claim 18. The system of claim 17, wherein the plurality of protrusions are a plurality of

elongated protrusions.

Claim 19. The system of claim 18, wherein each of the plurality of elongated protrusions
are substantially perpendicular to the groove, and wherein the plurality of elongated

protrusions are substantially parallel to one another.
Claim 20. The system of claim 18, wherein at least a portion of the plurality of elongated

protrusions have a first end and a second end, and wherein the first end is adjacent the

groove, and wherein the second end is adjacent an edge of the membrane.
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Claim 51.The apparatus of claim 36, wherein the membrane is formed from a biodegradable material.
Claim 52.The apparatus of claim 36, wherein the membrane is formed from a biodegradable material,
having a bio-absorption rate, and wherein the bio-absorption rate is substantially uniform for the
membrane. Claim 53.The apparatus of claim 51, wherein the biodegradable material includes at least one
of antibiotics @hdmyidwth fAbtorssemint SmhaGpphestis tbe dairrsefwherkivrahe merglbrapieds a flexible

membrane. Claim 55clhsiaRnaiaty Sh&laim36: Whessiny the apmbrane at least partially covers the
subcutaneous tissue site. Claim 56.The apparatus of claim 36, wherein the subcutaneous tissue site is a

bone tissue site, and wherein the membrane is adapted to at least partially cover the bone tissue site.
Claim 22. The system of claim 18, wherein the at least one channel is a plurality of

elongated channels, and wherein the plurality of elongated protrusions form the
plurality of elongated channels, wherein each of the plurality of elongated channels
have a channel first end and a channel second end, and wherein the channel first end is
adjacent the groove, and wherein the channel second end is adjacent an edge of the

membrane.

Claim 23. The system of claim 14, wherein the plurality of protrusions is operable to

contact the subcutaneous tissue site.

Claim 24. The system of claim 14, wherein each of the plurality of protrusions has at least

one of a triangular, circular, elliptical, and diamond shape.

Claim 25. The system of claim 14, wherein the at least one channel is a plurality of
channels.
Claim 26. The system of claim 25, wherein the plurality of channels is a plurality of

interconnected channels.
Claim 27. The system of claim 14, wherein the membrane has a second surface opposite
the tissue-facing surface, and the system further comprises:

a flexible backing coupled to the second surface of the membrane.

Claim 28. The system of claim 14, wherein the coating is operable to reduce friction at a

surface of the membrane that is covered by the coating.

Claim 29. The system of claim 14, wherein the membrane is formed from a biodegradable

material.
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Claim 57.The apparatus of claim 36, wherein the at least one channel is further operable to transfer liquid
along the tissue-facing surface. Claim 58.A method of manufacturing an apparatus for applying reduced
pressure to a subcutaneous tissue site, the method comprising: forming a membrane having a
substantially uniform membrane wall thickness and a first, tissue-facing surface, the membrane being

shaped to forakaaphlrality Biprptiesiohdon the whsieenfacimgsbriaeds thiengflizeiinadfipresradibles at least

partially defining at jgastianenghapngl gRﬁéﬁ&JFpifo%éferaﬁae raduggdiRresaig Alonethadissye-facing
surface and wherein informing the membrane includes vaccum molding the membrane. Claim 59.The
method of claim 58 SYNERLH TormiRG Y HeMER Y fncludes forming the membrane using one of injection

molding, compression molding, or casting. Claim 60.The method of claim 58, further comprising:
Claim 31. The system of claim 29, wherein the biodegradable material includes at least

one of antibiotics and growth factors.
Claim 32. The system of claim 14, wherein the membrane is a flexible membrane.

Claim 33. The system of claim 14, wherein the membrane at least partially covers the

subcutaneous tissue site.

Claim 34. The system of claim 14, wherein the subcutaneous tissue site is a bone tissue

site, and wherein the membrane is adapted to at least partially cover the bone tissue site.

Claim 35. The system of claim 14, wherein the at least one channel is further operable to

transfer liquid along the tissue-facing surface.

Claim 36. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at
least partially defining at least one channel operable to transfer reduced
pressure along the tissue-facing surface and;

a coating at least partially covering the membrane.

Claim 37. The apparatus of claim 36, wherein the membrane includes a second surface on
an opposite side of the membrane as the tissue-facing surface, and wherein each of the

plurality of protrusions form a respective recess on the second surface.

Claim 38. The apparatus of claim 36, wherein the membrane includes a groove on the
tissue-facing surface of the membrane, wherein the groove is shaped to at least partially

surround a tube.
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providing a delivery tube for delivering the reduced pressure to the tissue-facing surface of the
membrane; and coupling the delivery tube to the membrane such that the delivery tube is in fluid
communication with the tissue-facing surface of the membrane. Claim 61.A system for applying reduced
pressure to a tissue site, the system comprising: a reduced-pressure source operable to supply reduced
pressure; a néésibrithe halhegaansharalinf clprojédtivhsron abfirstbeigsvedivieny subfaceharsehalsiurality of

substantially matchgdkeee asesiObRraeeabdaWipae o dhe memirane. dhaiualitmef Arpjectipns at least
partially defining at least one channel operable to transfer the reduced pressure along the tissue-facing

surface: and a deliVafy RITPREE ALHS Hrathsrh& e hvets e BBeriort {56eRoE e reduced

pressure to the tissdadegith shefaoceef the membrane; wherein the plurality of projections and the
plurality of substantially matched recesses deviate from a medial plane associated with the membrane.
Claim 62.A system for applying reduced pressure to a tissue site, the system comprising: a
reduced-presslate d8urce bperablecatassiisiiyrddurberprebsmaradithehmvane mawisg alprahisigf of
non-planar, matched geviaiignsQfRrPosite sides of the membrane, the membrane having at least one
channel operable to transfer the reduced pressure along a first, tissue-facing side of the membrane; and

Claim 41. The apparatus of claim 40, wherein each of the plurality of elongated
protrusions are substantially perpendicular to the groove, and wherein the plurality of

elongated protrusions are substantially parallel to one another.

Claim 42. The apparatus of claim 40, wherein at least a portion of the plurality of
elongated protrusions have a first end and a second end, and wherein the first end is

adjacent the groove, and wherein the second end is adjacent an edge of the membrane.

Claim 43. The apparatus of claim 42, wherein the portion of the plurality of elongated

protrusions radially extend from a portion of the groove.

Claim 44. The apparatus of claim 40, wherein the at least one channel is a plurality of
elongated channels, and wherein the plurality of elongated protrusions form the
plurality of elongated channels, wherein each of the plurality of elongated channels
have a channel first end and a channel second end, and wherein the channel first end is
adjacent the groove, and wherein the channel second end is adjacent an edge of the

membrane.

Claim 45. The apparatus of claim 36, wherein the plurality of protrusions is operable to

contact the subcutaneous tissue site.

Claim 46. The apparatus of claim 36, wherein each of the plurality of protrusions has at

least one of a triangular, circular, elliptical, and diamond shape.

Claim 47. The apparatus of claim 36, wherein the at least one channel is a plurality of

channels.
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a delivery tube coupled to the membrane, the delivery tube operable to deliver the reduced pressure to
the tissue-facing surface of the membrane; wherein the plurality of matched deviations deviate from a
medial plane associated with the membrane. Claim 63.An apparatus for applying reduced pressure to a
subcutaneous tissue site, the apparatus comprising: a membrane having a substantially uniform
membrane walhimidRness Bidarstusigsudataciny shefgoe hhelmahth drehdiairly shapbddsorim a
plurality of protrusiopgRudhe digsussfaging surface, the plurality of protrusions at least partially defining at
least one channel operable to transfer reduced pressure along the tissue-facing surface; wherein the
membrane includes a groove on the tissue-facing surface of the membrane, wherein the groove is
shaped to at (@ash partiallyrserippinsha deliveny sabehwbaraia thentelhehydubedsndparabledo gdeliver the
reduced pressure tg the tssug faflcrllh%surf ace of 2tlhe[ m mbr e dun 1(_g?treatna ent; whgrelri; ht? delivery

memorane 1S ue
tube is at least partidily chspose e groove: wherein the plurdlity of protrusions are a &uraflty of

elongated protrusiop@npmgEwherein at least a portion of the plurallty of elongated protrusions have a first
end a flexible backing coupled to the second surface of the membrane.

Claim 50. The apparatus of claim 36, wherein the coating is operable to reduce friction at

a surface of the membrane that is covered by the coating.

Claim 51. The apparatus of claim 36, wherein the membrane is formed from a

biodegradable material.
Claim 52. The apparatus of claim 36, wherein the membrane is formed from a
biodegradable material, having a bio-absorption rate, and wherein the bio-absorption

rate is substantially uniform for the membrane.

Claim 53. The apparatus of claim 51, wherein the biodegradable material includes at least

one of antibiotics and growth factors.
Claim 54. The apparatus of claim 36, wherein the membrane is a flexible membrane.

Claim 55. The apparatus of claim 36, wherein the membrane at least partially covers the

subcutaneous tissue site.

Claim 56. The apparatus of claim 36, wherein the subcutaneous tissue site is a bone tissue

site, and wherein the membrane is adapted to at least partially cover the bone tissue site.

Claim 57. The apparatus of claim 36, wherein the at least one channel is further operable

to transfer liquid along the tissue-facing surface.
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and a second end, and wherein the first end is adjacent the groove, and wherein the second end is
adjacent an edge of the membrane. Claim 64.The apparatus of claim 63, wherein the portion of the
plurality of elongated protrusions radially extend from a portion of the groove. Claim 65.An apparatus for
applying reduced pressure to a subcutaneous tissue site, the apparatus comprising: a membrane having
a substantialk/lginifasm membeding alananickredseadppfirsusios aepiatiageduetdaucshisatebrane being

shaped to form a plyrgdif AlREaIEHRIRS, e thedtissbsHasing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer reduced pressure along the tissue-facing

surface: wherein the memiSFARBSAGSAREA R E0E L briamiad e ifomy Bembracoy tldHskRsBane, wherein
the groove is shaped to at least pattiaflyssuivanidcangaliviacy, tileemerhiatein tkie delipe tyttufoenisaoperable is
operable to deliver the reduced e%[grsé&ltjre %o th tissue-facmg ﬁurfa e of the Qgemg{grb?ugﬁringoyeatment;

. . . 1y .0 TOrys10ons on sSue-racing Ssur it
wherein the delivery tube is at least pa¥tla I;})ln the groove,; g Y

protrusions at least partially defining at least one channel operable to
transfer the reduced pressure along the tissue-facing surface and

wherein informing the membrane includes vaccum molding the membrane.

Claim 59. The method of claim 58, wherein forming the membrane includes forming the

membrane using one of injection molding, compression molding, or casting.
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wherein the plurality of protrusions are a plurality of elongated protrusions; and wherein the at least one
channel is a plurality of elongated channels, and wherein the plurality of elongated protrusions form the
plurality of elongated channels, wherein each of the plurality of elongated channels have a channel first
end and a channel second end, and wherein the channel first end is adjacent the groove, and wherein
the channel $debn@®nd isTheljaedad gh dagedst ehaiemppEmag Claim 66.An apparatus for applying

reduced pressure t‘}‘)ﬁ\%bﬂ&%@@ﬁ%ﬁ? tiseys: il the ARPAASIGRMANSIRA LA dhgblane having a
substantially uniform membrane wall thickness and a first, tissue-facing surface, the membrane being

shaped to form a plurality BF3r6tPh S6 MBI #E thue-facing surface, the plurality of protrusions at least
partially defining at teaplianéchdirel aperahle iadidnaiesieduoe chpetisareaberigith@uiissue-facing

surface; wherein the at Ieas%on%l%gﬁlgnvevl.&&? t%eo"ura“%c%crs'% chlg'f %réd whgrg:‘rllg the plurality of channels

) : ) tisste-
is a plurality of interconnected channels. Claim 67.An apparatus for ap{ﬂ_\‘}ﬁ%gr reduced pressure to a

subcutaneous tissue site, the apparatus comprising:
Claim 61. A system for applying reduced pressure to a tissue site, the system comprising:

a reduced-pressure source operable to supply reduced pressure;

a membrane having a plurality of projections on a first, tissue-facing surface and a
plurality of substantially matched recesses on a second surface of the
membrane, the plurality of projections at least partially defining at least one
channel operable to transfer the reduced pressure along the tissue-facing
surface; and

a delivery tube coupled to the membrane, the delivery tube operable to deliver the
reduced pressure to the tissue-facing surface of the membrane;

wherein the plurality of projections and the plurality of substantially matched

recesses deviate from a medial plane associated with the membrane.

Claim 62. A system for applying reduced pressure to a tissue site, the system comprising:

a reduced-pressure source operable to supply reduced pressure;

a membrane having a plurality of non-planar, matched deviations on opposite sides
of the membrane, the membrane having at least one channel operable to
transfer the reduced pressure along a first, tissue-facing side of the
membrane; and

a delivery tube coupled to the membrane, the delivery tube operable to deliver the
reduced pressure to the tissue-facing surface of the membrane;

wherein the plurality of matched deviations deviate from a medial plane associated

with the membrane.

Claim 63. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:
a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of

protrusions on the tissue-facing surface, the plurality of protrusions at least
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a membrane having a substantially uniform membrane wall thickness and a first, tissue-facing surface,
the membrane being shaped to form a plurality of protrusions on the tissue-facing surface, the plurality of
protrusions at least partially defining at least one channel operable to transfer reduced pressure along the
tissue-facing surface; and wherein the membrane is formed from a biodegradable material. Claim 68.The
apparatus of claim 63, wherd@itindyisiefirigesd i enaranehehrsgededp|sariforedytehtsivtes and growth
factors. Claim 69.An apparatysnofarRiving faRucetlressure to a subcutaneous tissue site, the
apparatus comprising: a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, Y BB AANEIRPSHYELH S R Pt sty 1Bt protiiass o B the tissue-facing
surface, the plurality of protrusinibsaat,|eastadarbialiyodefinisipptdeast baa phanhekaparable to transfer
reduced pressure along the tc{gﬁyee-f?u igg surface; and wherein the membrane is formed from a
biodegradable material, having a bioa sorption rate, and wherein the bio-absorption rate is substantially
uniform for the membreheseiCiadrdelioery beHo dnsfablare fiedivanie apdbgndarenssreéde Appiing-reduced

pressure to a subcutaneous fissie sits.dBe RehAd GABRISID Geatment:

wherein the delivery tube is at least partially disposed in the groove;

wherein the plurality of protrusions are a plurality of elongated protrusions; and

wherein at least a portion of the plurality of elongated protrusions have a first end
and a second end, and wherein the first end is adjacent the groove, and

wherein the second end is adjacent an edge of the membrane.

Claim 64. The apparatus of claim 63, wherein the portion of the plurality of elongated

protrusions radially extend from a portion of the groove.

Claim 65. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer reduced pressure
along the tissue-facing surface;

wherein the membrane includes a groove on the tissue-facing surface of the
membrane, wherein the groove is shaped to at least partially surround a
delivery tube;

wherein the delivery tube is operable is operable to deliver the reduced pressure to
the tissue-facing surface of the membrane during treatment;

wherein the delivery tube is at least partially in the groove;

wherein the plurality of protrusions are a plurality of elongated protrusions; and

wherein the at least one channel is a plurality of elongated channels, and wherein the
plurality of elongated protrusions form the plurality of elongated channels,
wherein each of the plurality of elongated channels have a channel first end

and a channel second end, and wherein the channel first end is adjacent the
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forming a membrane haying a substantially uniform membrane wall thickness and a first, tissue-facing
surface, the membrane being shaped to form a plurality of protrusions on the tissue-facing surface, the
plurality of protrusions at least partially defining at least one channel operable to transfer the reduced
pressure along the tissue-facing surface; and wherein forming the membrane includes forming the
membrane using one of injectietyenaidifdjcedmipeedsing! rroRlihgndrscukititegt an edge of the

membrane.

Claim 66. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer reduced pressure
along the tissue-facing surface;

wherein the at least one channel is a plurality of channels; and

wherein the plurality of channels is a plurality of interconnected channels.

Claim 67. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer reduced pressure
along the tissue-facing surface; and

wherein the membrane is formed from a biodegradable material.

Claim 68. The apparatus of claim 63, wherein the biodegradable material includes at least

one of antibiotics and growth factors.

Claim 69. An apparatus for applying reduced pressure to a subcutaneous tissue site, the
apparatus comprising:

a membrane having a substantially uniform membrane wall thickness and a first,
tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer reduced pressure
along the tissue-facing surface; and

wherein the membrane is formed from a biodegradable material, having a bio-
absorption rate, and wherein the bio-absorption rate is substantially uniform

for the membrane.
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Claim 70. A method of manufacturing an apparatus for applying reduced pressure to a
subcutaneous tissue site, the method comprising:

forming a membrane having a substantially uniform membrane wall thickness and a
first, tissue-facing surface, the membrane being shaped to form a plurality of
protrusions on the tissue-facing surface, the plurality of protrusions at least
partially defining at least one channel operable to transfer the reduced
pressure along the tissue-facing surface; and

wherein forming the membrane includes forming the membrane using one of

injection molding, compression molding, or casting.
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