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clainms the benefit of U S. Provisional Application No. 61/140,657, filed
Decenber 24, 2008, which is hereby incorporated by reference. BACKGROUND 1.

Field of the Invention TIMMEOF THE INVENTIONpPp! i cation rel ates
generally to nedical treatnent systens, and nore particular, to a nmenbrane,
system and net hod for applying reduced pressure to a subcutaneous tissue

site. 2. Deﬁm’MEfﬂmE fSYeTRMEE AND METqu(():%SM APPIY NG EENPCED and

practice have shown that providing a re pressure In proximtiy to a

ti ssue site augnent PRESSGREN@AaSEBAUIRPANEOUSI TISSGESITESSue at the tissue
site. The applications of this phenonenon are nunerous, but one particul ar
application of reduced pressure involves treating wounds. This treatnent

(frequently referreddROSS-REEEREN (R ITO 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 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

b IN11

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.
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m cro-deformation of tissue at the wound site. Together these benefits
result in increased devel opnent of granulation tissue and faster healing
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to tissue through a porous pad or other manifold device. In many instances,
wound exudate and other liquids fromthe tissue site are collected within a
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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



[0008] In still another enbodi ment, a nethod for applying reduced pressure
to a subcutaneous tissue site includes applying a nenbrane to the

subcut anewo0toiwsiie site. The nenbrane has a substanti alplcy/uspecbossmssrenbr ane
wal | thickness and a first, tissue-facing surface. The nenbrane is shaped
to forma plurality of protrusions on the tissue-facing surface, the
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DESCRI P . Figure 1A illustrates a scthematic
of a rdubecibetipeeupled o the sembeane. syst em for appl yi ng reduced pressure to a

tissue site ﬁﬁ@ﬁrdi. tg.an iJlustrativ odi ngnt ;. 001 Figure 1B
illustrates [a (%rsl {ﬂg.g%@p%rneﬂbcwrgwtoq mﬁﬁlﬁgg?%‘qﬁfﬁ?lﬂg aPé‘Bﬂ%%tét?ﬁ essure

t r eat mepplypsie@tediprdsk@re i@ a dibdudnetustiseiidsitel iR€luddd-féfing a memb@Rd Blvilg ure 2
illustrates a top view of a nmenbrane or manifold for appl él ng reduced

pr essursBbstgntiglly ugiforan giembrapecwalbthirkness aad aifirstyE3spetfacieg e ABait; [0014]
Fi gure j r.al.e ' ' . r i.0 2;

[ 0015] nlieldéltrlfﬂékg% Slﬁﬁegs??rf a e%B@?%{rt%gfswg ec%l%sn% ﬁlg iqlggeﬁév}ﬁéﬁ1 g{uf@ﬁ’e lgtrrlrlgrrbr ane of
Fi gur e phurblitlyext pedto®nk ankeast pdetially 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.



[0016] Figure 5 illustrates a top view of a nenbrane or manifold for

appl yi ng reduced pressure to a tissue site according to an illustrative
enbodi menwp 2010/07531p0017] Figure 6 illustrates a cross-seciiuspao/06i0de Vi ew
of the menbrane of Figure 5 taken along line 6-6; [0018] Figure 7

illustrates a top view of a nenbrane or manifold for applying reduced
pressure to a tissue BRIEFDESCHRIPTION @GR THE DRAWINGS enbodi nent; and
[0019] Figure 8 illustrates a top view of a nenbrane or manifold for
appl yi ng reduced pressure to a tissue site according to an illustrative

enbodi nent . / THE
PREFERRED. EREIY (R A Tt e ST SGeeh Tt on of
sever alapplyingstdred peesanb adla tiesut site acbalienoen iHustradioe embbément,conpanyi ng
drawi ngs that forma part hereof, and in which_.s sho of

st Pat olougbere PBiibedRiesd b ortiasal Gow ot amoRton Hahg B BRoHs, be
pract i ¢RgmehN§R&nEIPLGLIEIN BikaN o886 1Beds;i n sufficient detail to enable
those skilled’in the art to practice the invention, and it is understood

t hat ot her ¢0AI3HFigme 2 illusyratse atop Viewed aanembriang of mahifeld fetapplying gdyced
mechani _cal | ectrical, and chem.cal changes may be made w t hout departing
fron1tﬁgmggFﬁ??ﬁﬁwe§@%B%m ng em1ﬁwgﬁﬁvgﬁg%?@n§%ﬁid detail not necessary to
enabl e t hosgogil4] IFigAle B Midshated alpelsPedivaidve 6f thBencaitadt dfFigsredescr i bed
herein, the description may omt certain information known to_those skilled
in the art. [6HS] Figurediiklustigies aicrase-seiionn] sidq vwawiod the membrage ef Figgie 2 0 be

t aken i@(g Lﬁpﬁﬁkqusense, and the scope of the illustrative enbodi nents
are deft84 o%ly byt he appended cl ai ns. [ 0021] The term "reduced
pressure” asoMsddidies sillusparetady yiewasfarBerhbrafe pr @asifisla forepplytimpredided
anbient pressure at a tissue site_that is being subjected to treatnent. In
nost c@Eessure {p Hssug gile deropting tuaeiligptrativeembediientan t he at mospheri c
pressure at i he: i i ( Yy e 1 d
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t he ti sskem akingdineA-6;hough the terns "vacuum' and "negative pressure" may be
used to descri the pressure applied to the tissue site, the. actuyal
pressure r emff & H%“é‘f)gllﬁ afeg att V‘le?”s%f@én%rf‘}t’r@nﬁﬁ'ﬂ/mﬂlé&%lfig?ﬁ E\‘Hpgyéli‘ﬁ Jegupeds o
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Reduced pressure may I1nitiallTy generate fluid flowin the area of the

ti ssue sit e [00d9] Fheurd§ddustates adoprievsafragnembrane ot menifold Sorappiyieg wdpeadaches

t he desired reduced ﬁressu.e the.flomznaéﬁﬁ bsi de, and the reduced

pr essuPLSFEe {2 ASTAg;SHt AFG0EYDE i FLUMSTRUYE S ggmil i cated, values of pressure
stated herein are gauge pressures. Simlarly, references to increases in
reduced pressure typically refer to a decrease in absolute pressure, while
decreases in reduced pressure typically refer to an increase in absolute

pressure. [0022] Referring to Figures 1A and 1B, a reduced-pressure
treatment system 100, which applies reduced pressure to a tissue site 105,
is shown according to an illustrative enbodi nent. In the enbodi nent

illustrated in Figure 1A, the tissue site 105 is a bone tissue site; in
particular, the tissue site 105 is a fracture on bone 112, which, for
exanple, is shown as a fenur. \Wen used to pronote bone tissue growh
reduced- pressure treatnent can increase



WO 2010/ 075313PCT/ US2009/ 069063 the rate of healing associated with a
fracture, a non-union, a void, or other bone defects. Reduced-pressure

t r eat nentworyioal7snazbe used to i nprove recovery from ost egmushkemiosaosihe
treatment may further be used to increase |ocalized bone densities in
patients suffering fromosteoporosis. Finally, reduced-pressure treatnent
may be used DEBAHSKDDESCRDPDIGNGE T EPREFERREDEMBODIMENES i npl ant s,
such as hip inplants, knee inplants, and fixation devi ces. [ 0023]
While tissue site 105 is bone tissue, the term"tissue site" as used herein
may refer t i : ; RN ' i ncl udi ng
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The codehnedgnleby the agrendedsldmpn nore detail bel ow, may be used to seal the
menbrane 17 | S i > @8] in: I tissue
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2010/ 075313PCT/ US2009/ 069063 [0026] In one enbodinent, the nenbrane
170 mayopletravieutmoRedudadaxessire mait iaitiadly generhtetfivad flowdn therdseaefeths issugay be
bent tgq. fi inst. t-he tissu i 105, .In the ex l.e.of. Fl es | A and
16 ¢ nd et PTG résni o g I 408 il BT IP B P BHL%S L £ 08
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the tissue site 105. In another enbodi ment, the nenbrane 170 na¥ be nmade
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descri bed b4 Retsrringia Figwes ddrddie ar roSHEP tgatmsnbexstesn b¥E and
channel,s.;: I - i : - JSRITR : : [ 0027]
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118. In. particular, condui.t 8. deliver reduced pressure fromthe
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170. As used throughout, the term"c ggled" I ncl'udes coupling via a
separate object. For exanple, conduit 2118 is coupled to the nenbrane 170 if
both conduit 118 and the nenbrane 170 are coupled to one or nore third
objects. The term "coupl ed" also includes "directly coupled,” in which case
the two objects touch each other in some way. The term "coupl ed" al so
enconpasses two or nore conponents that are continuous with one another by
virtue of each of the conponents being formed fromthe sane piece of
material. The term "coupl ed" includes chem cal coupling, such as via a
chem cal bond. The term "coupl ed" also includes fluidly coupled, in which
case a first object that is coupled to a second object is in fluid
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WO 2010/ 075313PCT/ US2009/ 069063 nay be used to deliver fluids, such as air,
anti bacterial agents, antiviral agents, cell-growh pronotion agents,

i rrigati onofbwidssizor other chemically active agents, t@crhs260096963 Site
105. [0029] In the enmbodinent illustrated in Figure 1A, the reduced
pressure source 110 is an electrically-driven vacuum punp. |n another

i mpl enaBtaé bPRealihb ssoeidtedesitod Gasiufega aonHubidn 1d Goidpyr dthattdad dbfects.

manual | y-act uated or manual | y-charged punp that does not requlre | ectrical
power . Redyeed-presuse trpptmsaimay 3lso be aseriio INREAVE AGFONEEy ffﬁ*n&ﬁtﬁo@b’ﬂé%s thige of
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110 to_determ ne ssure. gener ted b r essure source
T70. | TRETLEhSsRaay iR e AT R bl g SRR LR kS and
cont r ofigud Qﬁlp‘b@éjﬂé'sﬁg Iﬁlﬁs‘éi%st@'sfsﬁe thBddal lissulletMBIrtRGud) Wadchfr HiSSCehnpERBS Ur €
source 110. [0030] The reduced- pressure tr eat nent sgtem 100 may

i ncl udéssae, meﬂdag@dtepdwsmlegm@mé&ctmt@sv%@”m@ﬂh@r& e prgasef Wt h the
other go n nts f the .reduce [ k i de
hf or i TEARE B hofheck MEHIARNGRE BE SSRHIE, bR oty et RLVARR ifig R
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140), a tenperature nonitori ng system to noni tor the tenmperature of the
t | ssuemsibeni 06 maaxfolldriﬁ@qxosmnndbatwubanampus tissug 6ffe, tsuclas tessue siteel 09r dsence

infection at the tis ste 105, and/or a.lowra m)nltorl stem
267 © ot EmPodiEnt bR e presimigy Rhalhiieat alsBtfe Btk rsaodls
i nf ect é&@ssg&ﬂﬁ%gh%rg%’aﬁto? Aird &S idmYzdt 16 etRi s, U e@liccll fidsuUsdsmigae st hat
changes color in the presence of bacteria. he foam or ot her substance may

be opemayhlpo pbusisisatordr that may he politensidyer ths mpmbrage b@nd[hetcomlsswéllf@hst hat
the 8 ,WD.2010/ 075 13P US2009/ 069063 d
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ove nmen |oned

conpo nﬁuaﬁl&lﬁmdlusa@ﬁ@Me dthee figduciedt (9. eBRUe@uded padsi@o tdr@sylslgens 10MuitByY
i ncl ude val ves, regulators, switches, and other electrical, nechanical, and

fluid ecmpeadinthe restuped plepsuse tousein 1Y bt eandsi 148, anddreaibtesrldd maydet r eat ment
tot heﬂﬁldisysc%%nédtédato]tgé 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 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.



[0032] Referring to Figures 2-4, a nenbrane 270 according to an
illustrative enbodi nent includes a first, tissue-facing side or surface 272
havi ng a wbuoald7synzof protrusions 275 on the first, tisvoeafsamiongossir f ace
272. The protrusions 275 have a substantially triangular shape as viewed in
Figure 2; however, in other enbodinents, the protrusions 275 nmay have any
shape. The pogz6] ks beemBIdmenie tiRRféBkage 1 70 A baalada fivHbE AEABRANEeridISSUE
site, such as tissue site 105 in Figure 1A . [0033] The nenbrane 270

al so i fe¢h haisthe meabsing l5i0daasohe ban foaldiagainst bp piswietsite Az 1 thg example of

ti ssuettgcl ' e . g kQns 275
form. 4 gaerth il LRTfe alcrinstb £0%s FENEELERE 1B b ot R B e

pr ot r ushan agisfitEfacing kedade 17arof it hymbiehe D20 Atinlcemadt wittethe hizsnureadite 1DA. Irhe

illustrative enbodi nent of Figures 2-4, the_protrusions, 275 define channels
280. THEO FRRACmE oihs PRy L%&P%@?Q%ﬁamaﬁrégl g i o

pr ot r ui.RlRg 2lirthe & o?aé?gaﬁdlém%ﬁl%ran@,cﬂhe tenitral £4 rﬁ{&ﬁﬁ‘d\)%lsﬁff?&@ﬁ‘rigﬂﬂtgzsoh
whi ch have an angled or diagonal orientation, as well as |ateral "channels
280c, whiasist callapsehehérd ¢xposedtbedduent prissteatyet stilemsintat arlativel flexitpbtydendi cul ar

to at | east one edge of the nmemhrane 270.. The,channel s 280 j ntersect at
ot or s SELTB AT AL Pn s b LompEe s Gection 376 SR bR s wal |
nenber gisfiRaite 4651 RadRdANNSAHIRREERS &'és@ﬁbé_d’oe}l'&w SRS (R tHeah&fbrah® 1 1 Ray

enbodi nent of Figures 2-4, channels radially emanate fromthe intersection
por t i onrecle®protiusions ani channetsron theloswedacing purfase 192 phtheanembrane 1fGidi al |y or

ot herw se, f i,ntersection portions 282.in anvy numher, of directions.
Po055] T J0 ANSEEERLy Blaftdn PR%eGEE bR eRBTRE nPinetbABRY o (e
fl ow ofpradfiyte bbuitel$1@may be pidvedednp themembrne 70 B9l ueethitor18s Shrpaurticileng t he
first, tissue-faci&g surface 272. The reduced pressure nmay be provided by a

r educ e §opuaisklGragdaiivenredyerdprassureclinre dep tsdeced uressuigiouce 110 to Hedisgligre 1A,
T ; ; . ;
Lo, - CUERAARRESTH 61 MDA MRl Reldn [ERRRFLZAR, Ko Bl dlE LY

| i qui dmesniaimeals70exAmiaté thrabghoyt, tthetetm r'sbupléd’dacladdsaouplingvin haegarald2 of t he
nmenbr ane. 27 The |j qui be dr into the delivery tuhe, I N he
reduceagﬁ%%ﬁaﬁé?malﬁgcqéygﬁifi St menpans 51 ggipﬁbwng%ﬁ%ﬂ%%% ®such
as canipghan 400 fe E(')Lgﬂ'édatojtﬁe of moPORRIY Q0 3131'%3% l‘-&&%?%%/ 'QR8 8 3udes

t ube or conghlt 5

[ 0036] The del1very may be at least paftially disposed in a
gr oove “@Bectlyicopplséd imwhidhecasé ths tiwe ohectsgowhdackk Fthenin solne wantFlertern270.  For

exanpl ¢, the,qgroove 284 be a curved groove having a tially, circular
roas ctoinieh o Cofibss i o vane Campon Bt otilas RRh o estisivgr oove
284. TRewQ R4 SBfe @&H{o&i@nitsr&'iﬂgcﬁkm&?ﬁbﬂﬁhé’ S thgiec@oﬂnateﬁglﬂdlq{ettgrﬁﬂ-& may

cooperate to forman interference fit to hold delivery tube in the

gr oove “e@wledRlindundesichemiopl cqupbing.sndu s vinaychpmicabibesi. vidieytem “eupledivalse
secured_to,the. yenbrang.270. ., The o]0}V, may alternativel y.have a

ar t1 s IO ENERRE 15 hicnhSe ERRPHGeEfT tr b e e

del i verinid soembidivativgh Wit @lay 80:ad objecte Thie Bdrht@oufle@s fa§ @lkbiifdludd especti vel y,
may be disposed in the groove 284. The presence of the groove 284 may

faci| i teachaniepd, thermedaselechical prupkingh PhirstsAhe ase sgoupledy smayelss; hedingdlyAr owi ng
a grea rtign of the first, tissue-facing surface 272 to nmake
contac%aéfﬁﬁﬂf(%&kgésue site, including those portions of the tissue-facing
surface abuff0028y The canacEISt may borad2f4m dny nodieridl] dndshaypbeé sichee fiboidledznt |

t he delivery tube may. be coupled. to the nmenbrane 270 vja the grqﬁﬁf 284.
The gr d¥flexiigsThegonditd A8 may ipgjudeers aranere pals oF lumens throygh which fhad i very

t ube. ; . . I n
one. erbod st FApIEE e YBnfh FEERPindRIRE BERAE REEX, gne of WAL, "y
ext end bt asal tordeAveraeduced preznde 2y theaissuersite gnd one oPBHich nmyaseaishéto enbodi nent ,

the end of the delivery tube may be | qcated wher e hetween e first end
277 angetgmg@e SulpT s PReRRITGRIGHY Esspg lte oS Aﬁ@@@% GRS lpmEnyr oove
284 is shown to be perpendicular to an edge 286 of the nenbrane 270, the
groove 284 may have any orientation, such as an angled orientation,
relative to the edge 286. Al so, althoufh the groove 284 is shown to be
substantially centered al ong edge 286, the groove 284 may be | ocated
anywhere al ong the edge 286. The groove 284 may al so be | ocated al ong any
of the other edges of the nenbrane 270. In another enbodi nent, the nmenbrane
270 may have nore than one groove 284. Al so, the groove 284 may have any

| ength, including a length that equals the length 288 of the nenbrane 270.




[ 0039] The nenbrane 270 nmay be nade from any material, including any

pol ymer. The nenbrane 270 is preferably bioconpatible and nay be either
non- bi odewoadamnl7ss1er bi odegr adabl e (or bi o- absor babl e), por/2@0mbd0eat | ON
thereof. Non-limting exanpl es of non-bi odegradabl e materials from which

t he nenbrane 270 may be made include a Teflon(r) material and other fluoro
pol y e hgy(pstiisediotdlivaeluits suEHdsast, hﬁ}tlbhl’ctehbmgm&?ﬁﬁtwnﬁbégeﬁtshyéllaglewilﬁ) WO
2010/ 075313PCT/ us2009/ 069063 terepthal ate_glycol (PETG, acrylic

pol yet Byanation@gents, igigajign duidsner C(tﬁfzy)c heimisallp peHKr aghRts( tppe tissug ﬁ‘é‘-’rjrﬁaspl astic
(Lot udi 19 200 fn 1aeplyBBRLA Qluseieh i PREre P NETIER prelsileburcc 4ipDEd OF

cast materi SIS tex an ‘or any c onbi nat 1 on ther eof
Non- | i ah tlenwicebtydylasvastiudipmaips dnlaabdther imgtl@néraationt tlmrre&\kued Iprdskmemm:rber ane

270 may_ be made include P poI I col i PLA- pol PLA-
copol y b8 51 pisgrad e ey Sy eIed o el B R ToR)p G ebiet fequie.
PDS- po'ebé(:@ic@l)ﬁme)l"he %du@é’&’pl%slﬂ?é' som&aIQ@Qﬁé?@ﬂl rﬁa}pﬁ’é M{Wthelqgl SoBre@RERI Nation

t her eof 40] Menbrane 2 may be porous ‘or non-porous. Non-limting
exanpl pssaire p@mpw alrlematladga wadbsugden potsechaas dhase weailable indwspitalsandt abri cs

ot udP PR SLRARFE, TH ] P Ere ol TR P Wil PERRE T o1

exanpl @onjiBMtioRSViDS ﬁeduéé@wssufmk&ﬁﬁemmﬁqqm WHIcH®hy alioidachin Snsersf r uded.
[ 0041] The menbrane 270 may further serve as a scaffold for new

cel | - gipraRessingounits, alewd fndicatoratnegmery, deagbapes. sefbwarendisplay YAHS.aBA UGt h t he
membr ang %%cglglrlfl RLPRDE th ac111tt%9'5hev%)‘?11% %?f% Icgd #I%?s?lrésﬁl? ﬁl@ﬂtct i tléﬁé ucture

Il
used tb ce or prom) ornmatl on O I Ssue, such

as a t kiteeosli IARAs ieRaaplePOERS Eisitch (ic? shévai) rpay)ue disposad teomieai thef or cel |
growh. Illustrative exanples of scaffold materials | ncl ude cal ci um
phosphaqdéwed:meﬁ%ﬂgeewurmldﬂmetes@mla SRYISE BSpsup genaraled by shayghuged presgyre

proces §&ﬂ§%k) PR stengg?g%[ 1cat 1&1%3%&65&191; g uf! { qpﬁ)‘ﬁﬁtgﬁ dicBnt \%215] ch the

menbr ane I's conpos I'0ADSOF b rane 0 may
be appltheaddmaad@ressnhemhamwﬁ/etedsb@uhe sdiieed pﬂmm stohE:eriéﬁbr ane 270 may remain

and event ual rade. | n one enbodi nment, ne 270 be
confi gured 1{@3 ij&%@ FRAYCEsPIRSHED PRI Pt @e‘?%g}c{}’%@ &Hggu@gg#sﬁge condui t
118 i n elqgMicydm 8o é)%i‘d%ﬁpéﬁocﬁ@@ withQRY &hgﬁéonme% of ARt 8GucM IResRure

rapi d-rel ease adhe5|v that adheres the delivery tube to the groove 284
dur i ng trpipient ststeon 1 & totprevide irfommetion 70 a useraf thesredeced: ressuffitecatragiitd- r el ease

dh dh he del to th 2 d d d
Tl g L AL
rel easgisqieRitd¢bs ¥t ﬁs%eﬁgsgéﬁaaiea%ty thdRddeddipressird ddhccemay. BRampved from
the tissue site area while a n% the nmenbrane 270 to remain and degrade

at t he fecdbaakesystiems . mclude wn[hommla]nt pep Wilvesdbarashite whan dietafluded used to
for mrren;gs ns% érga%t(ﬁ) lu J@ﬁtiC mnalnr,rézethe mass of the
menbr aRE, 15? 3t 4 85%? ghtT of 1t A P?%B?I?}Sr} Of mass throughout the
menbr ane, 0313 The rédiaéd-pRRéuretre&theht SBREOTIT meV idchldeS: Wiatedetbdtidnhe WO
2010/ 075313 CT/ US2009/ 069063

system 157 to detect the amount of fluid present in the canister 140, a blood detection system

159 to detect the presence of blood in exudate drawn from the tissue site 105 (including the

exudate that is present in the canister 140), a temperature monitoring system 162 to monitor

the temperature of the tissue site 105, an infection detection system 165 to detect the presence

of infection 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



enbodi nent shown in Figures 3 and 4, the nenbrane 270 may have a nenbrane
wall 289 with a substantially uniform nmenbrane wall thickness 290. The
menbr ane wll2b10wdrsxkness 290 nmay be contrasted to the neworaseo®himksness
291. Providing a substantially uniform nenbrane wall thickness 290 is one
way to help ensure that each portion of the nenbrane 270 degrades in

appr oxicoki ehangtdgenstafm inexpustd of exudae fivasthanisng site d 0f.s Irnadditivnoahisor pt i on
rate). 044] The menbrane wal | thickness of a particul ar, nenbrane

wi |l ngbow Kﬂﬁ%"flﬁé cg%@@%mwm thereduceshprepye reagnt sysiemolgpay
manuf a?rﬁdfﬁde%l\;egere %E@@%ﬁcl%s d dikd Mt ?d]@f' rﬁé&lﬂ&h&ﬁsan\&afﬁﬂ&ﬂ?& ?6@;1&% Wi le
vacuum form ng may e particularly cost efféctive, the nanu uring

t echni dacélitaiel ddnsmnteationss redaead-prassurt thmnt totthe tiksat wie h0Jpr ot r usi ons bei ng

t hi cker tha "hi gh points ocr tht rotruysions. A simlar
ci rcumstanciomgﬁ’%&ﬂrlgfqhﬂ\@s?re‘ﬁﬁ r?%e w@r?ﬁﬁﬂr g agj1 ig‘ﬂﬂtﬁav Process.

Al t houghbbBintdhe iRl & ﬁ%tﬁéﬁﬁ@ﬁcm@%ﬁ@&@hﬁﬁ@e »gl HaVI%Omﬁﬁﬁ SBprof@ioe
substantially uniform the benefit of having the nmembrane raterial nass

wel | - di2g$ oh thet fengt, tiasvesa¢ing sirdaco 373 ﬁhdpro&slsmsrﬁ‘ii)hw qmuevtamwélyyna@waras
iIIustrﬁtedrn Fi f.or each gtotr of the

by s vibweddt Flafie 2 e RE B B SHBeB R at Bl oA B e b, Ot e

nmenbr angy ddpe. The prdtRiSibal 2H ale@fbeABRID RbntAE: subO@akBB fiskue sid,Gueys be
associ ated with a nedial plane 295 (illustrated as a line in Figure 4) that

substaﬁlﬁ%lslt?lﬁﬁgeﬁiggret]h"e menbr ane thi ckness 291. |In one enbodi nent,
devratronsf 2@% d {rﬁﬁ@ taptially
mat ched by é (ﬁ?ll ggvr a?n i ons ag%) 131%121{1 %gersee:g?%deglaf cg%& Sﬁgﬁl% £,

i Il ust niggueckating Emgaure@m Iwoha@nbaimemeeathf theptbirasiomf 2 715efoind hregpghioat t he
menbrane. In anot her enbodi nent, the nenbrane may not be associated with a
medi al T§AcEhe/0 M ihe seqopd Swé@cer?ﬂér ude non-pl anar, matched devi ations on
opposite si ?ﬁg i i L.y be
simlar (bu ng?frrlrlg gqsﬂsq% 392%%%?%&!51 g%%@éaérr[ &s%r[%é égln e\E/?\rr F‘?ihke)e | ocat ed
rel at i viédustrationemboditmbetrofdigires it tha ppainistang 87§ deficecidnngs 280. uEhauwhanmeds one

d I d th I t end it
Si de. ( B¥hanisFopBERrh AR (HRGHeeyen (e DroLDNe D hGF BSBHEaNG! hht ched
or si MihRidedPana dP%&%elQQSO%Oe{?ﬁSZSbS \ﬁhlgﬁ’ﬁa&g a&ﬁ@léﬁ%‘ﬂﬁ%@ﬁal‘ o'?‘rleﬁtaftlf)ﬁra%%ellt han

menbranes that i1 nclude a substantially planar sheet proj ections
ext end aplateyalechgiutds 280ct wmth vurthe ilBistrated eBbbditment, iazd $ujvsmiuai}yq®rpmld1catar ons or
subst ant i II t|o r.ecess oW, C ation of the
7 or oo e ofBedEeSi ol kARG % M (RAERS 80 Mermth ALRAPILA0! pioft

pr essung? Mie PRUESICHR DT Sk q’oﬁrpdlb&inﬁnﬁ&ls Wi 2BAhBEQ 153 U3Rke éﬂdﬁﬁgﬁ’ 9/ 069063

si des of the nenbrane 270 ﬁﬁ ei ther using a porous nenbrane material, by
provi dieeepréipgia varesspatierns ngth emhedimsnt @fiFi lgurea 2o ﬁlg,ar@ekséadlalésr gmtmme or
condui n.ea of ..t |rre

may betfr %étrhge e]isgdgoeﬁ rteorfsrezsggﬁ "%x ﬁregtﬁonss |}5) g els ‘%aen%q % ra(ig";l yf er ent

force pabtherwisé, T irté&Settion Portions 282 heany&ilﬂﬂ)e%falh@tlarﬁﬂbr ane. Typically,
the exposure of a tissue to reduced pressure in the presence of a

proj ecti on dUE}SEdhs chaymets 289 e errreties ansfoy seduspd presuse.and the Bawef pry

Il ed
Pul | e RS bRSBARA Bl AU, SIRRIRATLE iSUREH REaRR . newr
stretchad rahndecpplﬂelsﬁﬁie may be bh&ldﬁmﬁaucddt-prsﬁow sﬁbuhe sueh ad reduoydp@ssurd hat

certain areas of tissue gn a "projection” side of the nenbrane nay al so be
subj ecte¥ce 419 wrfigus lr*orE@sre#rce@wé%séur&mefsbeoéelwrf@édré ﬂs?rraera praned’q Hed t he
channel r i ti or
depr esélléltl)ﬁ:'rér qrrg)g %(%:tﬁ agPﬁlmf{ﬁIrM?gﬂgr 1?4&2{%' gﬁg%g%ﬂeﬁ'ej@ e%lg(pﬁ zég‘q@?i"? he

menbr amech ashaemédly, eshutg the lﬁrrsiglstsuesﬁa.mg sard[jae&;ﬁ?ﬂ oftthe n&nﬂmmetﬁﬁl()v\ﬁém ligerlesses to
conpr essi J i on and rec eonetéﬁbnﬁ be

ol bt SITE AT FRa G dlelivebd § ericg Hrﬁﬁe%.aa g erored s
reduceq03&§@53 &ggﬁggﬁdl§n§&gﬁﬁ1@0@ﬁ@ﬁﬁﬂ@p§ can increase conpression over a
smal | area mhrPe broader projections can distribute the conpression over a
larger area. Similarly, larger recessés can increase the tension seen be

ti ssues. These effects wll be dependent on tissue nechanical properties as
wel | as geonetry. It should be noted that the projections on one side of

t he nenbrane may be shaped to be nore sharply defined or pointed, and the
recesses corresponding with each of these projections could be shaped to be
nore rounded or dull. Simlarly, the projections could be shaped nore
broadly or rounded, and the recesses shaped nore sharply to further
custom ze the force profile applied to tissue on each side of the nenbrane.
[0049] V%rle enbodrnents have been descrrbed |n mhrch drfferent force

. a Y b1 o o o




WD 2010/ 075313PCT/ US2009/ 069063 a substantially sinusoidal cross-sectional
profile. O her exanples of providing a symetric force distribution are

al so posswbl2010/075313 [0050] It shoul d be appreciat ed thatcraisediongoss

devi ati ons on one side of the nenbrane with deviations on another side of
the nenbrane (e.g. a recess associated with each projection) does not

necessarily [063%}iThe dahwta sab%ruricalhdwt sy boitteayepartialhe dispdded iha giaoes 284
Rat her, vari ati ons ane wall thickness nmay occur. In eit her

si t uat idéwosadim thﬁtlaswstfa%ng e T ! e wearane 19t Hor Cxaapley the BTagyF &%y enl y
distri stribution
of " oL cfed oG Olontliy FRIANAARIRRIS Sction 3oy (Y Ecylibaedl oy 11 DUl

bi oabs deliedry enbeanhay fitaihto the geoede 284. The glﬁﬁﬂ.e] 2&handaiytiadscal delveey tege.g.al from
whi ch the. nenyrane 270 nma emade 0 in de nt| iotics or growh
fact or §°ndlk}ﬁteﬂ§nmaﬁic8?l?€'6%te¥9 te}r%{e%"r ttr?&??‘Lg‘ ‘éeo’{¥ ‘pedp %%er\%o? ssue
site asgh hmteﬁﬁma? hngncﬂﬁ’tQﬁ%dS‘éadh'eﬁvél?%r sma%lsmmedttbehebma%ﬁﬁé Qa@l e

material in which the antibiotics or grow h factors are enbed
sel ect dihe guuivetZBétnayrvétematlwiy dves patialy p@W@orfaéot partially ellipiégad ame@lseatlom

Peratt Suh Ba i S B nIRER pltvatrals Rl Rl Cthst sl edertifelltphe

errbedd@whlpawdllﬁlt&tg@(sv@zwrm&ﬂieg‘eﬁ@é &'the BFoBVE SBLAN ngqta@ﬁtaiehﬁe plasshéntsfte at a
relatively slower rate 0052!%'1n anot her enbodi nent, the nenbrane 270

may i nébaigembeae 370 puejuietisves sitsr by dDwingialereicomoportiani of toplirsidismerteringl ,
such a sgr% 279"[(2%%' '&Q)ntg& vgiﬂl f%le ltigéé\,le r%lcg qulrﬁ%lg? IMSB Hlo?lg St gfér S Q-I.](fgll(éﬁi?e r adi o

opaque I’TB.I’ ers I'scre que nar adi o

opaque siideaibattiigdr wﬁcém g8k 284, Irbortcifusteiibe ameoaimn't nhedelivesnobs .  For
exanpl e, the radi o gpaque markers 299 may be bonded, printed or pajnted on

the nemyadseopnied torthe meapane Y via thﬁagrR@Yes%z'g o stg}%\fes?&%@ax Rrcsheref Bnywher e
ot act ot TRE Bfod é0a gBlery ARLOTRPEYC. PRI K Se B0 8pLESH bt ° 1 0°

opaque passafeway. 299 may heI p to determ ne whether a nmenbrane nmade from a
bi odegradabl‘gq}g? eri al grad . The menbrane 270 lg}ag be tra arent,

opaque, or W PRe ?IP Yoty sl &hen d1speted witin the groove 293g053] | n
anot hery, ﬁ@%ﬁ% of H&rm&aezﬂ%@t oé%ciﬂdqnﬁnétﬁglé?n%‘a%ﬁ% @eRReENd, such

as bariu ul fate or bismuth carbona in resin or material used to
f or m t Hige dedivryanbe m8ubh lcacatedcanywhpadpabvaco rlrlpmﬁmderrch&ﬂaamlca deeongsand X78 of or m
t he raﬁlé 86“38#%6 mar kers 299. The radi o opaque material from which the
menbr a % he radio opaque markers 299 may be nmade may optionally

i ncl ude co AliHda hEH& rORY2 8938 sKF@fiol Bé pbfpen¥¥ular to an edge 286 of the
2010/ 075313PCT/ US20097 069 63 absorb, degrade, ‘or excrete (e.g., iodine or

i odi ne nearyeRARIK) themeovea%&%n@»phwemmnemawn ivagh 28 ancanighed! asigataiiempounds

gggz)l ?:Iic?lﬁt\é}:lestlo%e ec@é 7889 %igc; %ltﬁoug?lqgg g(fr%olve is sﬂgm(l I\{)R!x), Sub%{’la%gal?fce%pe%@t ed

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 may have more than one groove 284. Also, the groove 284
may have any length, including a length that equals the length 288 of the membrane 270.
[0039] The membrane 270 may be made from any material, including any polymer.
The membrane 270 is preferably biocompatible 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



[ 0054] The nenbrane 270 may have any nenbrane wall thickness 290, and the

t hi ckness 290 nay be chosen to achieve a desired effect. For exanple, if a
particul avoduroatzsae (Ti) is desired for nmenbrane 270 beforastévs/onmebr ane
270 is absorbed and if the bioabsorption rate of the material is high, the
menbrane wal | thickness 290 may be increased to achieve the desired

dur at | agrepifblhtcdglyéd (PHEGH aeryMos@1psthyithd @S5, @iyl bieaste(Ee)) sdlypropyiehat i vel y

| ow, a snall nen%rane_ma | thickness 290 m ght be used to achieve the

desi r edPBuedbsraepletiig (intydiag el 106 thedRegoings, siliqong, athernaesat, dadey radPPIdst bil ity

is desify - e ' ; ' L.¢h f he nmenbrane
wal | thﬁagt%?m%tg‘réalg%o‘s:@ %I?d]nagsﬂ ga‘? Qﬁqé’{r F‘mv%%m@?%‘t?@ ‘ﬂgre;{;ﬁg{’%g {1;“ hin wal |

t hi cknesxampRe oftbighbsobleablismdtetials dim etihithemembirane @70 neyi Ueithadeyindodd f t he
material from which the menbrane _wall thickness 290 islﬁgggo' relatively

: S
f1 exi bltEGApotsgycRbde. Fdrbeplyagiide. PhadiGr sepdgaers Briudhng Elagifr e the
desire L : s b i i r ties,
eCg. | EALRILR DLEL G PDR O ABRaroRE), BERS s HEILGRaBE r e 8080 |
appl i cabhbidationlthenéafal situations in which the resistance to coll apse when

exposed to rapeutic vel ~of reduced pressure is .required and a
particul ar ﬁﬁf"ﬂﬁ.@ﬁmh’w ngmibfeé’a.mus or HOH'EBT(S’%] Pﬂjlwfén%ﬁ’f?d%ﬁqﬁse‘ﬁf in which
the menpraRenddllahs iTRA8: fafand NRBR SLPERRRL G RbAE] @holudiRe mARHAd da1&) Wal |

t hi ckness 290 of the nmenbrane 270 may be chosen to adjust the | ength of

ti me ndiabucs mhay uschevarmtpofifilenen induding.dpbexample boaitiest ansraxsmideds Mon-t he

nmb || thick 290, of 't 70 I b h t
i ust TEFBCRIERY KL SrBPiS ek SoFin DUe T LT b e RalE: SEREER ai ned by
t he nerkeaa®.270. 1 n anot her enbodi nent, the menbrane wall thickness 290 of

t he nenbrane 270 may be chosen to adjust the surface area to volune ratio
of the menbriffd] Jfhe membnaaey7Q man dirthsr serse poe ecagioldfor apwical-gresthy e 270

bsor bs, i ' : -
ot oS¢ SRR RG0 RH K B et O RN ABRpYRe 270 W BERRIS ol T
t hr oughw staffolidisrsubstame. or lsttuctog uskd usénhabdevd peoowitheglowth bcaliswbr ane 270

was formed from pol ypropyl ene and had a nenbr ane mq%% t hi ckness 290, in the
range dPratmnot tisghepsush@s aghigedynensipgal peravsytrugtyre thap provides a templaig for ¢ o

0. 040, n : j i din
parti U e L LR B0 DOl 1 bt 1y erk ROREI T ool Rpthid SOl e
t he meirARGA, \W6raP btdrbRy st BERCIdrbiSROGIO0ED 068 dndlograftietenielss 290 may vary
t hr oughout th nmbr ane, sych t.hat, . | thickness .290 may .be, .for e | e,
b oker al o0 Srmsbtntsn gt clite StBOTATRE Dis AEPORE RSP IAI 275
[ 0056] aﬂr?'fyrﬁé}?thﬁ HROMIARND 70 RafBL g@ﬂieﬁ% a 3PRIYAnRGuS BRAHC G, RheRSHEe O a

subcut aneous tissue site may in de applying a nenbrane as described in
any of mérebrah¢ 282 may rereaie abd dventwrlly degradt  hsonesmitroaliraerft7he mambiraree 270

subcut aneous ti.ssu ite.. The rane 270 .is applied to the. cut aneous
C1 Ssue 1B B SRSRSHEFA0! v prafhabieg Saarq SelivRy Shpiedte 9essagit TERE henbr ane
270 fagggurtha. S elidpROtS g}doi/%%éﬁﬂéyﬁbe cbBRdifiSd rapld-fefdaSe ddeking tiaur f ace
272 may be in direct or indirect contact with the subcutaneous tissue site.

| n one adhtresithewlelivers spheytoribe gioeveradhduring appicationtol éhespmbraan ddWito  lissgae

site inglu bendin ol lin nr ol i £ I \M J . shape
of 't he Tentpa e ooy sy 4 el a8het) RECM PE AU oue”
pl acenaBiucedl ptddsurseiahh@ne A#er a period of (tHRH MHe ripid-reRbsMhBEYe Alag Geledses hede
suppl yi nqg reduced gressure_to the first, tissue-facing surface 272 of the
menbr arfelizey tyheasugh gt fheedelivenyube may: he ganeysd digm the tisSyersitejagearghilen, whi ch
is cou . . : is froma
reducegﬂﬁgggga%gﬁggﬁggggﬂgﬁéégggggg3%§g§?%ﬂggé%%§gggurce 110 in Figure 1A
I n one enbodtd3jtWhehe bivabiebabi@matdriabisiused toderm heenstiraner 2709 ittnesy beeduced

pressure along the first, tissue-facing surface 272 of the nenbrane 270
dur i ng desiahl mipge themas o the membemgc@pt Jragkeanfrel %ﬁ;ﬂl%@bl&tonﬁéms

parti al L&t g Y , space t hat
R e R LS

t hr ough whi ch reduced pressure may be llransferred. In enbodi nents where a
porous material is used to formthe nenbrane 270, reduced pressure nay al so
be partially transferred through nmenbrane 270 itself. [ 0058] In one
enbodi ment, a nethod of manufacturing an apparatus for applying reduced
pressure to a subcutaneous tissue site includes formng a nenbrane as in
any of the illustrative enbodi nents discl osed herein, including the
menbrane 270. I n one enbodi ment, form ng the nmenbrane includes vacuum
nmol di ng the nmenbrane 270. The nenbrane 270 nmay al so be forned using

i njection nolding, conpression nolding, or casting. Any of these nethods of

o -~ .

e




first, tissue-facing surface 272 of the nmenbrane 270. The net hod of

manuf acturing may al so i nclude coupling the delivery tube to the nenbrane
270 such wbaviwdssidel i very tube is in fluid conmmuni cati eaTwistévotobmes i r st ,
ti ssue-facing surface 272 of the nmenbrane 270. [ 0060] Referring to
Figures 5 and 6, a menbrane 570 according to an illustrative enbodi ment

I ncl udembadinens sterwiial Figurss!8 hAd 8, thd Ry 70mRdy hive @RBerbbiand Wall 28@ve a
done shape. Viewed fromthe perspectlve of Figure 5, the protrusions 575
have a vairasibsienéalygmiforn memnkranewal diekmess290: Hchegnesnbrase LGl tlevlel Pﬁa%%tave
any sh S

pol ygo%g?' b%ocro Kg%%%@tgttg%ﬁeﬁ% a%eﬁh kl?er%L Eé’f n%g?ﬁ'hr?énat %Ib%tstaﬁﬁ%l% pro ru5| ons 575
have am@hﬂrhﬁW@l&{hlﬁdﬁl@m%ﬁs vhewad to liielll}e@mrcethst each @opiocatoftiss mambhnd nay
have a _sem -el |l i psoidal] shape. In other enbodlnents one or re of the
pr ot r u’BHsL8ges lmppméwt%t%wgwt%unt of e {asswRingarORStEpihie HeRr of
the profpsions 575. [ 0061] The nenbrane 570 al so i ncludes channel s
580, mhlc are at least partially defined by the protrusions 575, and are
anal ogous t ¢0(L4431ﬂ“ﬂne Inen#B8nd walFilgekmess &- a@aﬁTdux@raﬂmbrencswﬁBﬁotfaa&aylslbbat e the

transfer, of duc ssure ar fl S an the i ssue-faci ur,f ace 572
o o b SHtriafie vt 658 birfiganmetind g & &Pﬂ% A
gny of HeReh AVBREs Weﬁlnge&vﬁlt@%uherfemﬂn wt@arg: dacditavsheet

92, which is coupled to a surface 573 of the nenbrane 57 The flexible
backi nghesmeletfae@@ngmyhmeuazwdbwmﬂmtﬂs resulfiin diogy palnis? betwreem pretiysiodebginglabl e

mat er i stren t h. b||| to the. nenbran 570. The
menbr aﬁlé‘blsef gh%r%gb g Bﬁlﬂlts t°813?‘t9gwﬂ§@183¥&t B Asggll ahméws %g}ay such as
by usi R@curet thie Rebnfifakh is forkniddasaNdippidl phickss. DOIREURE in BREesEBtdnCesthe
silicone adhesive), cenents, etc. [0063] In anather enbodinment, the
nenbr amenaj:)mne wll ﬁm}m@t‘s mpengt tesubstantially vaifowei the hensligeEeavingener ei n may

i ncl Ud;ﬁ%%gkhr I‘I;lglﬁ 3}9& 1- Eﬁg b%%ﬁtcarq %ﬁﬁ hghhtém,?:@ VAL ?ne%ﬁ?géﬁa@{lﬁﬂﬁ

Al t hou e coa |ng 53 in ssueyTaC|n

sur f aces GRRtrakd ihBigiRQ ranech f’)fbtrtisfaﬂ 76 abmﬁ@t di%emﬁie dfakemembyans 270.ac e of
t he nmenbrane 570, |nclud|n% the surface 573, The coatlna 594 may al so cover
any suICPHEWOBIING Keeepntld sxdsts prethe apposite;side ofdhaygemi ace 596 of the
backi ng she ﬂﬁﬁ

partially c 6&@@%%m&? S%@QH#QE br ?gﬂgﬁ og€%g§8émaﬁ§ﬂg§g??ﬁdﬁ594 of
hydr og@ps mMstrzEeﬂJm i mtE@.tre &) titah mbstmflaid;ebmctst the meemiramnthickAss2Bat In s

T A T T
2010/ Oﬁﬁét%ﬁ‘t??/ SHRRAQRAREBROSH ARIIRTANR of (R ﬁ&ﬂbﬁﬁ@ G4 IRREALS 1m%{ﬂe0%' on and

pl acement of The nenbrane 5/0 at the tissue sit I n anot her
enbodi rmptove thredisicbtiiogoGdssithrpupkouithd embrapar In atlother cmtbpdmemt (ﬁlﬁe hepari n.

In thi di ment, th 594 d pt the for mt f
cllot s RGN PEk i R ee e Pab s B e i Bl REETE BB 1 no

coat i NGn&kdMViafbsor GYodfesiady dfithOhlembrae. AN dfeaféthgﬁsswﬂl HpRAY ber
enbodi ment, the coating 594 may al so be at |east Eﬁrtla | y conposed of

pol y ( etshyilas{butgloy veseysagibEeyact) in shape ang size 8hd malk he tsicated eelpiivst tp@slie enhg75 of
menbrane 570 forma,re tive holl ow recess, 576 al on e 573 of
The moniitiia: 5T Ry FARERR YRR bRt SAERTH 2Rt S a7 uch e

t he mategfchaingfstroditinctie bpgosite Bl 408. DFdjdcEonBatPa rdcss).ni s exarml e, each
recess 576 i s not hollow and the menbrane 570 does not_ have a substantlally

uni f or m wal 110946] dibe @sesengapigpaichadis gimitardevigtions eorpesite sidesefdhe76 i s
filled
i st vy Elidtaf ARELLA marl A IRRR BAPRLe IRUWERRONG pldlaf SRM fohBuich .

af ter tphgject@s axiehd on oné sitibef theipiar seet. gSubStallly) mprehéd den&atﬁfns bhe nenbrane
570. In another enbodi nent, each recess_ 576 may |ncI§§% §> a growh

{ act or Substansiglly AT A pFRIections ARd ECesey ol aTe AHSIOTHiFaIIeN Righe ForesR Herneplieds g
may be BgRiybr ane
570 abdOEurET it R AEHEBLE, RhilR EQMUR B luLat 0 17
substantial ly unlforntnenbrane wal | tH2ckness or may have natched or
simlar deviations on opposite sides of the nenbrane 570 as descri bed
previously with reference to nenbrane 270. [ 0066] Referring now to
Figure 7, a nenbrane 770 according to an illustrative enbodi nent includes a
tissue-facing surface 772 show ng protrusions 775a and 775b that are

el ongated. 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 |east one of the edges,
e.g., edge 785, of the nenbrane 770 The protru5|ons 775a extend radlally

— — — Y b1 o — e~ A - Y



[ 0067] The protrusions 775a at |east partially form el ongated channel s
780a, which may be simlar to the channels 280 in Figures 2-4. Each of the
channel s w8Qaiohas31ia channel end 720 and a channel end 7221/UREb@oobmenel end
720 of each of the channels 780a is adjacent WD

2010/ 075313PCT/ US2009/ 069063 t he groove 784. The channel end 722 of each of
t he chgaidsebfthd ddambraneBli0aseitheflisinC@péroQ MefBec Matéritg, vidngy 770. The
channel s 780a are al so tapered such that the channel en 22 is wider than
the chapfiBiresgpdhermgmbrane, or hyquegpling pedehueny tabreorrpoduif e eadhsideridhe| ongat ed
protru -eﬁﬂﬁarze.75b’ whi ch are substantially perpendicular to the groove 784.
Each of the protrusions 775b is al so substantially parallel to one another.
Each of the[(040} inshcosmsbodimbntha snagrbeaiesiredlio eaposcaisswsdn©h8 sidéloé tend 716 of
each of the protruysions. 775b is adjacent the groove 784. The end 718 of
each ofnep{}’éa‘%rt&a grepiforopppticra tﬁ%ﬂ BsReR O Pg’ﬁgﬁldﬁﬁﬁgﬁd’&émaﬁnq-he menbr ane
770. : LS ] i - QL ted
channel SPi5b; MR ppEie BRSO RSnd b Rure BR] e B pro A ThSyaRaec g
channelle tis8@htoaompsaskivt dorcesads| the tissup énplilled lagainstahd projagtiony Eissids cxpascth of

t he channel s .,780b has an end 72fl and sn end. 726. Tl?:% end 7@4 of each of the
channef&T98e Presswgephiecesies Wi bapicaligaxpersacedrppileJarest axthe fisge it he
channeketd@tint ?uﬁ@d AESHe rédesdeB2Hishoma b%%?ed?ﬁo%é\ﬁrﬁﬁéf%ﬁﬁﬁa@aﬁ of tissue

[0070] Each of the protrusions 775a and 775b  may have any width 714. In
addi t i ema “pregeckipn’t $idg ofitheimesalyanehay hlso be snbjesiedbiodensilsdorsasiil kD areasobe

of, t he

o0 DG R 0] o SRR RN x5S ol

pr ot r usi @épesfidb@maRdet/sibllar BYEGedttors bE the’ YRS Uside 6f the efpetFaney ﬂieyebg”ay have
a smaller wdth than the other end of the protrusions 775a and 775b, such

as endsubjacting figsups gdjagen thecarpapdie(ween recesses (O IANPIPSIEH OIS enbodi ment, al |

f th t [ AL ' - ' f th
ar oove 764, (WSEPRILHRE R SecbaaRty BELMTIREL Tot Hld Ul Bk A" 11
enbodi anpresditreociharaedr fFEeditisbud &bionnBhamst grafbciionsvaprindredssi ons t hat

formchannels; in this_enbodjnent, the protrusigns,_ 775a and 775b are
channeFPYMPIESHLAVEs R SBrRYareRsiisbroader projeesipps pan distgibute the corapregiigfoNehant s,

t he me 7 ' P & f. Lckness
or -y R e B R e Y L s ane
770 aswilébe defeadensoeatissueshychanichl prepatierusendl basngeohreaye [XhOuld be noted[tBit7 3]

Referring to Fiqure 8,.a nbrane 870 accordi o an illustrative
enbodi HEFEOIHHATS gBons side ok fhe e 125 8WY 058 ang9 30 hsm%s ¥ dgnet 875,

whi ch gsigtedl aMd thE rdc@sseHBorBispbiding VB eddiPof thedel b0 chuldErGhaRd th BE
protrusions 875 is substantially perpendicular to a groove 884. Each of the

pr ot r ugiopheousdsl orgludll Somdaby ttberpiogdctipngenudd beshaped moee broadlier roueided of
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
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WO 2010/ 075313PCT/ US2009/ 069063 t he protrusions 875 has an end 816 and an
end 818. The end 816 of each of the protrusions 875 is adjacent the groove
884. The wodoBlBsxnB each of the protrusions 875 is adj asemtusadooloemss one
edge of the nenbrane 870. [ 0074] The protrusions 875 at | east
partially form el ongated channels 880, which are simlar to the channels

280 i n afsubstaretially sthusdiisl cebnBetchaBROfiR. Otheadampldsdf pyovidingaR@maictity to the
groove 884. Each of the channels 880 is also substantially parallel to one

anot herforcedistribytion gee alspparslble 880 has an end 824 and an end 826. The end
824 of h 26 of
or eac [@?}5{% neﬁhg)ﬁ@%ée%p?re%?{’ed tﬁatarﬂbt@fflﬁg tde%gﬁorgr s(%%dbf Hd e gmg o

each of the acent at ast one e he rre rane 870.
[ 0075] with devéationdonl amathr,sidehef tlnsembmbmwag aﬂesasiambmtﬂsw@amcﬂ% bet ween
the end 81 each of the_ protrusions 87 t he groove The gap 825
may be Pawectmni fogsaet n%%esmf AU SERstpagp 56 Qjay metbrane a@d Kngss stil |

ot her g4l ViBBiSns ih MfenBiaR! Fae tlﬁc?l&eg@lﬁc)ﬂé&%r aInSéiﬁh%% &ftatioh | the Hiatched &

menbrane wal | thi ckness or may have nat simlar deviations on
opposi tseméarcﬁemabonsdw assintinamee 8V pdistttsiting Bedngss of theustmbmane atesibbr ence
to nme

b o Gate Ben disuinughRPf flast mad St i@é’oiltf?rﬁﬁﬂagﬁﬁé%b%?p&ﬁwzﬁif Smpandp, "

I nvent i;PpioAtsofdaBlematBrislng ¥sed. f ew of its forns, is not just limted but
i's susceptible to various changes and m)dlflcatlons wi t hout departl ng from

the spirit H0@F1ddihe bioabsabalde ors3mdfoTy Weeh o/ nesbeae ZTNmB bonade aayy Cl ai m

1 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 system for applying reduced pressure to a tissue site, the system
conprising: a reduced-pressure source operable to supply reduced pressure;
a menbr angohaw/ngzia plurality of projections on a first pcritsssentass ng
surface and a plurality of substantially matched recesses on a second
surface of the nenbrane, the plurality of projections at |east partially
def i ni aBsod, de@Rge, RREcreRABIREodiRebRblRC cOmpb@its). eThd fadio GAYGetartigssur e

al ong the tissue-facing surface; and a delivery tube coupled to the

menbr amey dsednelads ¢amgounds thapgye visible by snagapticreponapes inagiing (YREs suphast o t he
tissue- | ! e of the nmenbrane. Caim 2. The systemof claima1,
wher ei ﬁﬂéﬁﬁé@g%%gllﬁlglﬁlg I s bi oabsorbable. Caim 3. The sygt emof claim1,
wher ei n a mi0lsdhMae weehibrire 20nesshasaay neiedans will thidkness90anel the

subst ant.i al | ni f oy mt hroughout the ne ane. Claim4.The systemof claim
1, whef ?lﬁleﬁ%?e"_%&@% %#@SE%M% aglep ECHBF%%?W%@I% H%%/‘iﬁ‘e&?&nem of
claim %TQWS%&W&E& 70 BetOle R QleRBlAn@PF0 X ibsbibed Bhd{fhd biy- Of

substantially natched recesses allow variation of the type of force applied
to ti ssbwrgivnopeadithemsiedelksis bight the mentrasnwall Glicknes62Mhmag hs inermasdd tol ai m 5,

wher el gcﬁilevsestﬁee dgs(iilleggl%pattio% Q‘Fl)%lr g tﬁle }oyab%g R rate to% M natSrial 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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subj ected to conpressive forces in the presence of reduced pressure. Claim
7. The systemof claim5b, wherein tissue adjacent the plurality of

subst ant iwblyiomesxBed recesses is subjected to tensile forasomneiobe
presence of reduced pressure. Caim8. The systemof claim1l, wherein the
plurality of projections and the plurality of substantially matched

I ecessagalt@itkatss 260 i &aﬁ?ﬂir@dc%hl@hﬁtﬂe niffoRseaiuelsl that tall tkiek e DItEmey be, WO
2010/ 075313PCT/ US2009/ 069063 aim9. A system for applying reduced pressure

to a tifeserample, dhickasalongsharnedotioiei 280bgnd 28Peanstbinnst lsyowesinsi’/ée oper abl e
‘ | _ . : ) ,
mt ched devitog e aBheERMRmeRy THEAANE, UMLAG el bRl o nfiRBaBeReT

?t Ieaaksmeﬁf@ﬁﬁdhdﬁaﬁflﬁhge rhembraansd descriied in enyiofithe pllwsative al ong a
irst, tissue-facing side of the nenbrane; and_ a delivery tube c led to
the merfBQAENCHSUCEAS m@nbra%%@»6%8}6&5?@%%%%% pitg. nEhe embrge g?&%ur eto

the tisayfed AGhONUbHahaAR REue i sHEMRLARE 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
16



Cl aim 10. The systemof claim9, wherein the matched deviations forma
plurality of projections on the first, tissue-facing side of the nenbrane,

t he pl ur avotayroaf7szasoj ecti ons defining the at | east one ehansedos ndoas m

11. The system of claim9, wherein the nenbrane is bioabsorbable. Caim

12. The system of claim9, wherein a nmenbrane wall thickness associated with

t he neghy apsud-fachigRatfacd 172! dfihd RbmBrane 010 0TEO flétholdvE mmiRicam@e ridyailsd 13. The
system of claim9, wherein the nmenbrane conprises a porous material. Caim

14. Theinsjuste sawplingcheilehivary whe teths mdvebrpna R 4l uely thet theedebivery tefeais & floids al | ow
var ok LB PGB FORL LB e pyREoR e o1 e of (he
devi ati ons [®60pRefeliMMoFigmds AkndbanmenbrmeiSA0 according td freilhmtrdtivane.

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 5, 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

17



WO 2010/ 075313PCT/ US2009/ 069063 Cl ai m 16. A system for appl ying reduced
pressure to a subcutaneous tissue site, the systemconprising: a
reduced- pwoesiw@Esseur ce operabl e to supply reduced presPgraS2@9/69UH3 ane
havi ng a substantially uniform nmenbrane wall thickness and a first,

ti ssue-facing surface, the nmenbrane being shaped to forma plurality of

pr ot r Uge@ibFards 70h@d siis@iBreb@Cipplicalonfaad plactMeniuiWiankbnpraat 500 af thesisaues at
| east partially defining at |east one channel operable to transfer the

reducedityressure along the tissue-facing surface; and a delivery tube

coupled tO Y RIBIAAG nttdBinifl HE Ll 364 ARSTRD RalibafiRlity Bingloliy greduced

pressure to | Ssue-facing surface o mor ane. arm e system
of cl ahepatin, Imids embodilentyehduoatieg 59y esluae semoncht sher foanatiapgfadats at t he

] ssuecl 3000 SUrTCS) SN MIPLOLL cogh oL e DL LLAY ST RESLLS! on
7 sy € BRI A PSSk b A LA,
sur r oumpdrtiahig composed oy polybethylGeaglprd B(PEES. syst em of clai m 18, wherein the
delivery t u?(?ﬂéSf E%ct:h l)fe t%g tprcﬁglrsfoing%%/ 0 rin%%%rsa%g 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 0.060”) 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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in a groove associated with the nmenbrane. C aim 20. The system of claim 19,
wherein the plurality of protrusions are a plurality of el ongated

protrusi one.20@@m@s3B21. The system of clai m20, wherein each/usbomwhesops urality
of elongated protrusions are substantially perpendicular to the groove, and
wherein the plurality of elongated protrusions are substantially parall el

t o one{RNbHRS 7840 e Thamhel BR1 B2SSRIALIOSS 1BE BhdAndld, 7804 & Rjdteiat ldiSdnea portion
of the plurality of elongated protrusions have a first end and a second

end, andgesfehemambranef77Ps {The ghannglsJ8Paatsalsortarerest Bish dhat sherchapesl endy 725 e
second.end, i | agent .an e of the nenbrane. WO

2010/ 0%@%5]%#%@%%@%85%2%90 aim 23. The system of claim22, wherein the
portion of {((00BSPTHE adenibrarel 770l advogatladesplarigatedippstsusiadi7abb ywldzh aed from a

portion of the groove. . .
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 substantially
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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Claim24. The system of claim 20, wherein the at | east one channel is a
plurality of elongated channels, and wherein the plurality of el ongated
protrusi one 2bowersiiBe plurality of el ongated channel s, wperaisposachsdf 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

wher ei fhd f6tredicyBTls Haean Bl 8T¥lardsancetid 8 N IThaene8eofdach bé thempmdiraivns Cl ai m
25. The sgstem of claim 16, wherein the plurality of, protrusions is operable

to con®azis adipseriihe groanesdd Theends1siafeachptihepmgusiors 8 isadiasentaf leash 16,

wher ei f hty of protrusions has at | east one of a
tri ang&ngg(?&coﬁ%%ﬁgrp&aéh%?gt I cal , and di anond shape. O aim 27. The system of

((::: aim 16, wpE7dj Mht beotaisione 835 aidlesst phialie Forinselangakadrchlindels 880, ehachrat s.
aim 28. The f _claim27, wh i i
pl ur al isi(ng,ilaé;]to ‘;Sl})éfcgggg ¢ 12&?1%%@ g‘Elglc ar;[ngles 8@0 %geaslulbg%nt?atllycpré?pnerr]ﬁ{cﬁlar ?o a

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 §70.

[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] 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.
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Claim 29. The system of claim16, wherein the nenbrane has a second surface
opposite the tissue-facing surface, and the system further conprises: a

f1 exi bl e weekiongsnieupl ed to the second surface of the meolwnsp@ooedoas m

30. The system of claim 16, further conprising: a coating at |east partially
covering the nenbrane. C aim 31. The system of claim 30, wherein the coating
I's operable to reduce friction at acsurhvesce of the nenbrane that is covered
by the coating. Caim32. The system of claim 16, wherein the nenbrane is
formed froma bi odegradable material. WD 2010/ 075313PCT/ US2009/ 069063

We claim:

Claim 1. 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.
Claim 2. The system of claim 1, wherein the membrane is bioabsorbable.

Claim 3. The system of claim 1, wherein a membrane wall thickness associated with the

membrane is substantially uniform throughout the membrane.
Claim 4. The system of claim 1, wherein the membrane comprises a porous material.

Claim 5. 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 6. The system of claim 5, wherein tissue adjacent the plurality of projections is

subjected to compressive forces in the presence of reduced pressure.

Claim 7. The system of claim 5, wherein tissue adjacent the plurality of substantially

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

Claim 8. 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 33. The system of claim 16, wherein the nenbrane is forned froma

bi odegradabl e materi al, having a bi o-absorption rate, and wherein the

bi 0- absorwbi2on/orsdle i s substantially uni formfor the nerboraseesGsaicin 34. The
system of claim 32, wherein the biodegradable material includes at |east
one of antibiotics and gromh factors. C aim 35. The system of claim 16,

wher ei 14ifeo. MembragRtens fok anl?iﬂgt}E&lc@'& RISARE to i s e seystamprizing | ai m
16, wherein the neribrane at’ [east par |aII¥ covers the subcutaneous tissue
site. d ai m 3argdusedpeaseure sburee aperabile fo supphyaieAuaed @resgBeut aneous tissue site

IS a bone tissue site ,and wherein the nbrang. | t o t
partially cov@rm?ﬁl%ra%éo}ﬁaé’l?g %Bﬁ‘éﬁg}’ P é{m '”%’% %g?c?%%d%ﬁ%?oé%%gfo Bg?sgtle%ﬁf%%
wherein the at | easfRngeibanéehe msmbitnt heving peleadlope tharneboywtbie to qui d
al ong the tissue-facing surface, . ..
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.

Claim 10. The system of claim 9, 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 11. The system of claim 9, wherein the membrane is bioabsorbable.

Claim 12. The system of claim 9, wherein a membrane wall thickness associated with the

membrane is substantially uniform throughout the membrane.
Claim 13. The system of claim 9, wherein the membrane comprises a porous material.

Claim 14. The system of claim 9, wherein the plurality of matched deviations allow

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

Claim 15. The system of claim 9, wherein the plurality of matched deviations deviate

from a medial plane associated with the membrane.
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Cl ai m 39. An apparatus for applying reduced pressure to a subcut aneous
tissue site, the apparatus conprising: a nenbrane having a substantially
uni f orm nwotwanessal | thickness and a first, tissue-facipog/ususdac®sst he
menbr ane bei ng shaped to forma plurality of protrusions on the
tissue-facing surface, the plurality of protrusions at |east partially
defining at |east one channel operable to transfer reduced pressure al ong

the tiewiug-1baci ng s?btéﬁi%ﬁ%ppﬂ:j’iﬁ% RdH0ed ressARPRIAfubsutheoth abdtie 3Re, thhrer ei n t he
menbrane i ncludes a second surface on an opposite side of the nenbrane as

the tiss§ESPHEORPISWET ace, and wherein each of the plurality of protrusions
forma respecf| S e LN.41. The appar atus of
! %e‘ﬁﬁc{cﬁér%%%r%&u}& opﬁgﬁ%g%tgssﬁgﬁlg ?‘&ﬁrce%x%%{q;le

cl ai m 39, wherel rane |1 roove on € tissue-facing

surface of thenmeabbariayingtasubstantidile vaifoan enentbrateapsaltithicknass dndadirstparti al |y
surround a tube. WO 2010/ 075313PCT/ US2009/ 069063 Cl ai m 42. The, appar at us of
clai m 41, wherein t§se %Pé%wgfe’aae,abm?@fbw&sw,g shprsidde domna ryglity ety tube i s

operabl e to delivept{igonLoHedisICHaSHE Suttfel 1€ Pl IRYST HRARhIHNS Y bAgE Of
t he menbr ane durin%“ﬁregtnent, §n§ mﬁé?éwﬁ fhe &EF?@%ry%tuﬁg Ps at | east
partial |y di sposedpdrtialishdefgnimpatdeast 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.

Claim 17. The system of claim 16, 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 18. The system of claim 16, 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 19. The system of claim 18, wherein the delivery tube is at least partially disposed

in a groove associated with the membrane.

Claim 20. The system of claim 19, wherein the plurality of protrusions are a plurality of

elongated protrusions.

Claim 21. The system of claim 20, 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 22. The system of claim 20, 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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Cl ai m 43. The apparatus of claim42, wherein the plurality of protrusions
are a plurality of elongated protrusions. C aim44. The apparatus of claim
43, wherewo2emehsnf the plurality of el ongated protrusi eas/uEL@®9/069063
substantial ly perpendicular to the groove, and wherein the plurality of

el ongated protrusions are substantially parallel to one another. Caim

45. The Gagpaz At us Tk spdtérh Bf 4Rim B EWRérbindhe p&#ShH ofthePliralfy dFleldngsted! ural ity

of elongated protrusions have a first end and a second end, and wherein the
first endproBusienstediatly exendfiomaportipg ofhe2&qayet he second end is adj acent an
edge of the nenbrane. O aim 46. The apparatus of claim45, wherein the
portio ep | : ' | froma
Por i on A e GrE ol iafh 20 IRh AL RSN GRSl B he. ot

| east oneclomgatsdadhaisels apd whetein thegliurelityrnd atondatet proveisons forch thheheality bhie

plurality of elongated protrusions formthe. plurality of el ongated
channel s, ?lwe@i CE‘%%%F@% "@Tereflﬂ gachy Qr}-rﬂé? PIPE%ISF Ogﬁﬁ?ﬁjﬁde%l%%mesa la .
channel f §1in £ AMnfel SEYNAChd SBANMErGR the AR MRS R0 if fFacehngel first

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

Claim 25. The system of claim 16, wherein the plurality of protrusions is operable to

contact the subcutaneous tissue site.

Claim 26. The system of claim 16, wherein each of the plurality of protrusions has at least

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

Claim 27. The system of claim 16, wherein the at least one channel is a plurality of
channels.
Claim 28. The system of claim 27, wherein the plurality of channels is a plurality of

interconnected channels.

Claim 29. The system of claim 16, 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 30. The system of claim 16, further comprising:

a coating at least partially covering the membrane.

Claim 31. The system of claim 30, wherein the coating is operable to reduce friction at a

surface of the membrane that is covered by the coating.

Claim 32. The system of claim 16, wherein the membrane is formed from a biodegradable

material.
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Cl ai m 48. The apparatus of claim 39, wherein the plurality of protrusions is
operable to contact the subcutaneous tissue site. C aim49. The apparatus of
cl ai m 39,weoherogi7ssieach of the plurality of protrusions ras/stodessts one of
a triangular, circular, elliptical, and di anond shape. C ai m50. The
apparatus of claim39, wherein the at |east one channel is a plurality of

channelaim 30 201§k Qysh IPCIbid/$IE 0RRELRINS efdbddn®iS forhidg fRBRPAbRUESa@ble| ai m

50, wherein the plurality of channels is a plurality of interconnected
channel s. ma@etplyhsangh bicaghsarniiongates and| vdhiensig the hipabaqrptiemeatanis sppsigndialas a

second suffiace BN A Membrane.

Claim 34. The system of claim 32, wherein the biodegradable material includes at least

one of antibiotics and growth factors.
Claim 35. The system of claim 16, wherein the membrane is a flexible membrane.

Claim 36. The system of claim 16, wherein the membrane at least partially covers the

subcutaneous tissue site.

Claim 37. The system of claim 16, 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 38. The system of claim 16, wherein the at least one channel is further operable to

transfer liquid along the tissue-facing surface.

Claim 39. 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.

Claim 40. The apparatus of claim 39, 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 41. The apparatus of claim 39, 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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opposite side of the nenbrane as the tissue-facing surface, and the system
further conprises: a flexible backing coupled to the second surface of the
menbr ane.wol2aiom7583The apparatus of claim 39, further ceawprissscegsvoas coati ng
at least partially covering the nenbrane. C ai m54. The apparatus of claim

53, wherein the coating is operable to reduce friction at a surface of the

nmenbr aRaitn ¥l | S TeeYFREudYf élhigh $DaVHeRdn tHe tabdisATefiReryaiha iektsn e Cl ai m
39, wherein the nmenbrane is formed froma bi odegradable material. Claim

56. The apisiiverysbois opprable tg delivgs dhesieduacH dresswisia the tissue-freimgsuripesaighe

bi o- absoratranie Srabearti B8 Putelr ARAALRH BB iR NESR I 11

appar at usthegroovai m 55, wherein the bi odegradable material includes at |east

Claim 43. The apparatus of claim 42, wherein the plurality of protrusions are a plurality of

elongated protrusions.

Claim 44. The apparatus of claim 43, 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 45. The apparatus of claim 43, 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 46. The apparatus of claim 45, wherein the portion of the plurality of elongated

protrusions radially extend from a portion of the groove.

Claim 47. The apparatus of claim 43, 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 48. The apparatus of claim 39, wherein the plurality of protrusions is operable to

contact the subcutaneous tissue site.

Claim 49. The apparatus of claim 39, wherein each of the plurality of protrusions has at

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

Claim 50. The apparatus of claim 39, wherein the at least one channel is a plurality of

channels.
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one of antibiotics and growmh factors. C aim58. The apparatus of claim 39,
wherein the nenbrane is a flexible nmenbrane. C ai m59. The apparatus of

cl ai m 39,woherogi7ssithe nenbrane at | east partially cover ecrhs2enbemwsaneous
tissue site. Caim60. The apparatus of claim39, wherein the subcutaneous
tissue site is a bone tissue site, and wherein the nmenbrane is adapted to

at | eagtlaip@si.i al I Theeppanutus beclins0f whatia thd plaralify af chabdeld her plppdtnedfus of
claim 39, wherein the at |east one channel 1s further operable to transfer
liquid al BYgjeeumected sbamelsaci ng surface. WD 2010/ 075313PCT/ US2009/ 069063
Claim62. A method for applying reduced pressure to a subcutaneous tissue

site, tdgim 52. The apparatus of claim 39, wherein the membrane has a second surface on an
opposite side of the membrane as the tissue-facing surface, and the system further
comprises:

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

Claim 53. The apparatus of claim 39, further comprising:

a coating at least partially covering the membrane.

Claim 54. The apparatus of claim 53, wherein the coating is operable to reduce friction at

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

Claim 55. The apparatus of claim 39, wherein the membrane is formed from a

biodegradable material.

Claim 56. The apparatus of claim 39, 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 57. The apparatus of claim 55, wherein the biodegradable material includes at least

one of antibiotics and growth factors.
Claim 58. The apparatus of claim 39, wherein the membrane is a flexible membrane.

Claim 59. The apparatus of claim 39, wherein the membrane at least partially covers the

subcutaneous tissue site.

Claim 60. The apparatus of claim 39, 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 61. The apparatus of claim 39, wherein the at least one channel is further operable

to transfer liquid along the tissue-facing surface.
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met hod conprising: applying a nmenbrane to the subcutaneous tissue site, the
menbr ane havi ng a substantially uniform nmenbrane wall thickness and a
first, tiwoeuetdmsiiag surface, the nenbrane bei ng shapedptw/dsesonosoops ural ity
of protrusions on the tissue-facing surface, the plurality of protrusions
at least partially defining at | east one channel operable to transfer

r educetiaipi 63.SUr eA aletiid foPgppling vrtuterprgusdiiolaambeutamsdus Uk witelghd he reduced
pressure to the tissue-facing surface of the nenbrane via a delivery tube

that is BsthodeampsisiiBe nenbrane. O ai m 63. The nethod of claim 62, wherein

t he menbr ane ' [ r .erl a Vi Lh9c:abgor ption
rate, and V\heag)gwét %gﬁg{%&{_ﬂggggfﬁpstﬁ?%ﬁ&rﬁgﬁﬁﬁgé gllltj glt?e a%ltg]? gﬁjglhg‘ﬁllﬁg%r m for the
menbr ane. C ai m 64uBstamiatlg dinifbrorarenitasteuwal hiickne sppd adirsts tifsme-fappg yi ng

reduced pressure to subcut apeous tissue site, the t hod conpri sing:
forming a membr aneUHASK, M BeBpRas ﬁpgélllarpﬁd%%%arﬁ%{é’ﬁ&%ﬁgo 1 nstol‘i‘itg?gness
and a first, tissygghagi sakrﬁéea plin Ry B REARSMGE RAstHARREY defininglafn 2
plurality of protrugiflonsﬁ%n t e’?fespsue- aci ng surface,s'frﬁg£ p?ura?li g? of
protrusions at | ededst pag thaahélypeeblertd mgnsfer teductd pressurchadongshe tigweabl e to
transfer the reduced é&rzsur?e%fl ong the tissue-facing surface. O aim65. The

met hod of cl ai m 648 195 m ng the nenbrane includes vacuum nol di ng

the nmenbrane.gufhigidy thOrelinged Wttt BfithStiRLE R Ing MRS bNMHE didMbignd V1§ aMENDI ane
i ncludes formng“the
delivery tube that is coupled to the membrane.
Claim 63. The method of claim 62, wherein the membrane comprises a biodegradable

material having a bio-absorption rate, and wherein the bio-absorption rate is substantially

uniform for the membrane.

Claim 64. 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.

Claim 65. The method of claim 64, wherein forming the membrane includes vacuum

molding the membrane.

Claim 66. The method of claim 64, wherein forming the membrane includes forming the

membrane using one of injection molding, compression molding, or casting.
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menbr ane usi ng one of injection nolding, conpression nolding, or casting.
WD 2010/ 075313PCT/ US2009/ 069063 Cl ai m 67. The net hod of claim 64, further
conpri si ngo 2proprsxBng a delivery tube for delivering thecragome@dcpeessur e
to the tissue-facing surface of the nenbrane; and coupling the delivery
tube to the nmenbrane such that the delivery tube is in fluid conmunication

Wi th t (gaifl 675 Ue- TaE dehodWwrichsm 64f filrther Copisae.
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.
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