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LI NKED DRESSI NG COWPRI SI NG M CROSPHERES AND METHODS OF
WORKBRGIFAVE BACKGROUND OF THE | NVENTI ON 5 1. pEI/@bmon23668

the I nvention The present invention relates generally

to met hods, systens and conpositions for nmaking and

usi ng a porous bioresorbabl e dressing conprising

bi or gx9RPAN BIORBSTIBABEE LmKEmDRmsuN@gmMpRmmc
with reduced pressure wound thera . Description of

Rel at ed MHICROSPRHERES AN METHO M’dW&EYGt AMEo
t hree overl appi ng basi c phases: 15 inflamation,
proliferation, and maturation. The inflanmatory phase

i s charact eri zegA CKGROUND OF THEINVENHORt i on. The
next phase consists mainly of epithelialization,

angi ogenesis, granulation tissue formation, and

e 03| ion. The final phase i ncl udes
L ?&?gpﬁgﬁ hgﬂvdellng The conplexity of the three

step wound heallng process is augnmented by the
i nfl uence of local factors such as ischem a, edens,
an Jhe presentiipventignaelaes gonerall to methedss systamsangdcompositions for

%ﬁilglsﬁgﬂ,é)r?%sthlylg cbr#r@ ﬁre%gb% %EH&B%B a)?%é)gtf’a%fje microspheres for

use iﬁ%&ﬁﬁﬁi&tloﬁ Wltﬁfrécﬁi&e@ﬁﬂabﬂﬂeﬁ@ﬁh@the%ynd angi ogenesi s is
mar ked by endothelial cell mgration and capillary

formatlon where the sprouting of capillaries into the

d bed i | to support the regenerating
2. t| §ﬁ‘é“ptf‘l’fb {;)r% Eﬂd;‘g phase and tissue deposition

require nutrients supplled by the capillaries.

Ingﬂl)rnents i n wound 25 angi ogenesis therefore
| ed¥pound henlingringy pe binadh sphitiinge threaqyeelspping bagic ph@es

o PR AR R TSR BRGR Bl et o

hemO$t&di§ aﬂdlnﬂ@ﬁﬁfaﬁbh.afheﬁieﬁpfhaséeﬂiﬁlsﬁ mhinpef @itheNalization,
i nclude endothelial cel prol i feration, g}badatl Qn

angipgenesis gramtatinn taue fasmation #pd splagenidgpasitian, The final phase includes

SR g, o PR PEERIRE G Buhd g proces i
augmi@ited By thefinfdlience dplodgl faétbrs sucieds fstHvatia,l ademanad 1hfecndn and
vessel s. Angiogenesis is controll ed by positive an

systemeigdaqtors suelyen diakstes, age huprihyrowkism.anelpusiting) ang) Obééltbf sThe rate

llmlﬁét&%%g&@gegggyl}o@eg%ﬁ M Ogbecr:lh é@ggﬁ%gﬁje l%g?lfizdsanglogenesxs is

mark8dnscndethelidngil mgfa@nbh ape aapllla&wmmn gvHegethie Sp@udng bf
capxlfl:lr?ets cx)rrxt?) the:S vlﬂzglrx]nd bed is critical to support the regenerating tissue. The granulation
phase and tissue deposition require nutrients supplied by the capillaries. Impairments in wound
angiogenesis therefore may lead to chronic problem wounds.

Expression of the angiogenic phenotype is a complex process that requires a number of
cellular and molecular events to occur in sequential steps. Some of these activities include
endothelial cell proliferation, degradation of surrounding basement membrane, migration of
endothelial cells through the connective tissue stroma, formation of tube-like structures, and
maturation of endothelial-lined tubes into new blood vessels. Angiogenesis is controlled by

positive and negative regulators. In addition to endothelial cells, cells associated with tissue
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as vascul ar endothelial growth factor (VEGF) into

injured sites that initiate angi ogenesis. There are
w@oseeiry several nethods used to augnent wouPdI/US2007/023668

healing, including irrigating the wound to renove of

toxins and bacteria, |ocal and system c antibiotics

and 5 anesthetics, and | ocal application of growh

repafna§1§dhra§ pl&l@tsoﬁloh&@té@ﬁd RGO RIREEY rel v anEid gOitie BRIvRth factors, such
wound eallng in soft tissue wounds that are slow to

as vaﬁ@alar endatlegliah groiwthy tjaqtcy (VESR) duto ipnredsitesthahiajtiate/angiogenesis.

ced ressufe the en
et i gt ebt BB IR ikt flbol Bealjpe, including -
mgﬁﬁ@g,ﬁﬁkrvama tb F@noRWTdoxGhé &hd bHeeER, fobsl a8 eRiténitandibibtics and
tinme period of the reduced pressure treatnent is

anesghetics, camé hecat application ef grewth fagtosy @uesefithe gmwuﬁcessful ways to

oS R SRR U BN LTI Rt
befdrb head &a 1
e ) g SO B s

thanthe arnb@utmﬁsq@ree@tsthn woumblmtae whewsthe mgepitusicend tinesspasied of the
e bed 3 and
redGESREh S redment sl I Gl A LR Bropu Eapimptes of
devites ds¥d BY appl pueatstesshie ihBlRdé 1dY6 Bobubireed lb"y%ﬁ@t!d@@ndepts, Inc. of
promote the migration of epithelial tissue and

San dabanie, deaes Yy titssomemereially avalableal AGY UM ASMSTER @SURE® or

VAR BRI B Ths (RSBl Bt BB BRI opd S Bafign geseribed in

U.S Patént Nok 031636, 64 TS 64508 1N e distlosRises o whcH @B lidddksbrated fully by
distribute the reduced pressure. The dressing is sized

refereacd.it the existing wound, placed |n contact with the

d, th ]
o dB6teBEetpreheb SriS s hme U i Heni B RL g an
subcbﬁﬁ%’(ﬁ&lsgtﬁ@frblﬁrthe M&1the tISR toWards ecesundr @S TyPical reduced pressure
thera.ééthh t he dressing has been huggly successfu

therapydpeludes; applieatiostod reduced presarg o awpendsitafhioygh gigressing that serves.

as a B8R0 ol Rk Rucet hralBife. O Rnelifeblifilicidl 0 B Hebafbting

woufd, §itgset Yn Edritadt MethBE Rdund bt hll&fn, pediddichiy fhpmﬁdi thhl stnaller pieces
removed it ébal so renove healthy tissue, thereb

of dr@m afcthe wound beginsitorkeal and hrsomes sraaligrs &Vhilegiseof r%islced pressure

e BRFRG Meria PG MR SRR, Rl ol v Routics win

this ﬁ%@é‘ssn%r benifenvedy be aiffitdletovsbidifl ardssing \Of b Propen yvldlth length or
hese dressings, however, the biodegradabl e pol

depth to propervifit thearmpadc Eurth@roas’athp drassing isiemongdhi may a S0 temove

i vi dyal r si stent shapes
healtlgxg’s%‘fe gl%reb)( % Q’Sg g&rﬁ]\l\?&g&%g}r@ g{(’gh H? oe? a dressing
t htthab Be@sropdsed s Ufetsibdugesliablednateridls gimmeake the deessid@, thereby
shape and size to fit _the individual patjient's wound.

resuling are @ drassing dhat seesl fias e zernoved framg therwoundesite. Wigh mamy of these
dres ngég,) }ég\gexterrotﬂk ub%ﬁgii&&%g% ﬁbl&ﬁxer Fs%fxﬂ&%m aﬁv&?c%qntg)%' pcafrécular shape.

ressing t
Individual wounds, however, are of inconsistent shapes and sizes.

A need exists, therefore, for a dressing that be easily manufactured and configured to a
shape and size to fit the individual patient’s wound. A need also exists for a dressing that need

not be removed from the wound site. Further, a need exists for a dressing that contains pores
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WD 2008/ 060475 PCT/ US2007/ 023668 such that the

dressing can pronote healing and healthy tissue growh
wa@eoosler4sdund site by inducing granul ati on tiBEIES2007/023668

formation. Al references cited herein are

i ncorporated by reference to the maxi num extent

allowable by law. To the extent a reference may not be
sucl thbi the dRESIHP QARpREhIIEh&IliRg ahd hédithY tis\EOFrBRIP4teRe Wund site by

reference for background purposes and indicative of
inducing grarovatisadisseg foomatiart. ordinary skill in the art.

BRI UMVARY. THE | NVENTI ON 1.0 These and ot her

o ATLre PRSP htg e HEvotAes DR oe T Ry amum extent
alloWhBlEe 8§ PP atph Enedéx@&it laRefercdned iml Mot e RAlIGiRcRpdIaH Berein, it is
~ mcroSpheres. The configuration allows the dressing to
incorpagatied gy referenes far backeneunsli pueposagianshiadisatife efithe lpemigdge of one of

d.site iFHr%hS%’ because the dressing is bioresorbable,

ordipgry gkillinthe att v e {0 be removed from the wound site.

Thus, in its broadest sense, the invention produces

nmet hods, systens and conpositions for nmaki ng and using

a 15 bi or esor [BRIEF SUM&PA%YIQEEHE ﬂSVEM‘s‘Q%nabI e

m crospheres in various configurations. One

enbodi nent in accordance with the invention is a

netriest dndlotherileéds Ae nidt &SR tRe ol 18p8 sitPed Bioe@oktidik dressing

at a wound site undergoi ng Treduced pressure therapy. ]
conthimintghigreserhishld imienosphesds. |The<confguratiomalloscsrthedressing to readily

ol r is di,ssolv in an,appr i at.e solvent. The
contBn YATEHe skt SBelsTni vy S0P Rier sk R rossifits
bioré¥éeabie, @Yok AG a8 th bdemioved Bl the MovBdtite? OTs, in its broadest sense,
renmoved. The resulting cylindrically-shaped

the ibyentien paethistempdiogsnsystenss anbepmpdsitios fgrimaking and using a

. bigresorbabl e m crqspheres.,. The | inder. . .
biorebp R PR p YRR Fte A inel BT ari s configyrpgons.
r opRieehbRaHEndHt & sdcBiane@ith @ie iBV& RGN 1R nctd IO Makiagee
with the invention is a nethod for nmaking a_ porous

bior¢sothablsotressiriatodeased s wonrsesitgsmdergping roggadi peassuse therapy. In this

er goj re ressune r '
e85 54 e SRS b S B A e sovem. e
polythie Gkt ittienapraed) dip thbatEosgiuredven adylihdet dndvtiicresidual solvent
~porogen. The polynmer mixture is then sprayed, dip .
is remosied Tl repdlting avindsically-shaped hindegradable pelymesisghen filled with

wor SPAYEL RO e SR FeabP RSl o o
aro;fés‘hﬁﬁéiﬂirb@hig@ m cr ospheres. The casing is constricted
at reg‘lél ar, repeating intervals to forma rope shaped

. . : . pe
dr Asethegembodiment indccardunsgiwithnthe inveatieniscamebodfermaldag a porous

vion B PP AFTAPA P, DR R et prspe thorapy. n i
embodifiRAf) @t REstloRd Bk ebopsadESpUl gméhie daRylved th dnhdppropriate solvent and
enbodi nent, at | east one bioresorbable lymer is

: ) o
mixegh Wil p perpgen Ahe elymeprisiee 18 Hlepsaraysh di?P coated or poured over a
cylinder and the residual solvent is removed. The resulting cylindrical shaped biodegradable

polymer is then filled with bioresorbable microspheres. The casing is constricted at regular,
repeating intervals to form a rope shaped dressing.

Another embodiment in accordance with the invention is a method for making a porous
bioresorbable dressing to be used at a wound site undergoing reduced pressure therapy. In this

embodiment, at least one bioresorbable polymer is dissolved in an appropriate solvent and

3
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3 WO 2008/ 060475 PCT/ US2007/ 023668 m xed with a

porogen. The polynmer mxture is then sprayed, dip
weoasmead4es poured over a cylinder and the resPdrab2007/023668

solvent is renmoved. The resulting cylindrically-shaped

bi odegr adabl e pol yner, i.e., casing, is then exposed

to a fluid which reacts with the porogen in the
mxxé@ﬁiﬁtﬁ& o%%ﬂt IThE pBRMRE mitfuee BB Wpradyed] dip lc8stedvbf Poured over a

bi or esor babl e mcrospheres The casing is 5 then

cylindengnd thf;tresidml solvgufliaremovede dhe multmg@wh@d@aﬂm-smnqé] a

bloc(ﬁgfaﬁaﬁ d g’:heqs 2(:1@5%%5 1%@?«%5@5%?39 &}gk(f Wﬁlcﬁoéac?sn\g%h the porogen in

the &ﬂsf?lﬁge&‘éﬁtﬂébﬁ&esd rEsSdaBge i OfR&I Wﬁﬁ ﬁl(ﬁéso?oamkﬂférédph&es The casing is
undér goi ng r educed pressure therapy. In this

thenmmbstdcwdm regatar repeating irgetvals te Sombatsipe skmjegi Pegssing.

solved in an riat ol ve e 0

O R ehodimein SRRr Gy MR BV agionds b ol Y Blaking o
bloréslb?oamg d%@?s‘iné@o’geq{sgd P £EbRid ﬁ{eeiﬁldéx% %tre&fcﬁ Blddbihrefherapy. In this

he residual” non-sol vent is renov he resulting two
embddmmmsl ab keabt aiedaoressirbabipé pojmcantahﬂselvpd iryareappireprigtesplvent. The

rol |l ed int C rical sh eto a
polyal P s et SRHET S o avapt HMHELY e apRapfianixhie precipitate
out 6¥ ShARRNGHE $es?d1ﬁl ﬁ&ﬂ%lwxﬁq@&nﬁved eyh¢ Akulting PRe dirféhsional sheet of
intervals to forma rope shaped dressin Anot her

biodegriadahilerpolyrien issthemralled énfo wicytindrinal shape ta fosm 4 easing. The cylindrical

casifl s gled i Hpreso el e B PP AL o e s incervls

tofo&ﬂﬁql@pyshdpadumsgngenbodl ment, at |east one
bi oresorbabl e polyner is dlssolved in an appropriate

solAnetitrer gmbodimentin am@nda@pepwlog@ nnventien ksesmethiod dor making a porous

ior RSB0 TS SRR BB IR . o i

emb8diinef, af RhastidnebiorddtfbabEShslymkr R@issoved et a ch‘i’o;friﬁf@Mﬂdent and
The resulting two di nensional sheet of bio radabl e

mixgsbwithe poragenhdhe eBultiogipelymenmiixtireisitherdextoded onteghe suface of a
|indrical sin

non'%&%%%?ﬁﬁ i ngierﬂOE Cﬂﬂ‘éﬂgg Pgﬁﬂf{j)ltfiﬁig ﬁug%finsé Ugtjolgl glgle\g%stié]ual non-

solvérﬁ %‘fe?x{oveﬂ ePR& tdsOfink M6 diAmSidnal 51@5%%16&@%@51@%%& is then
dressi ng. Anot her enbodi nent in accordance with

rolleanGrataybndneal ahapetthtﬁnmf aocasingk i Thy cylipdniaalisasing is ﬁlled w1th
biorgin 3?1?#8955 gk aR prectiiatedErssger fptRiiintnds o form a rope

shap@dr‘g&gglﬁg at | east one bi oresorbabl e poI ymer is
di ssol ved in an appropriate solvent and mxed with a
poAagther embedimestintacerrdpasieyrily thaiinentien js¢ mpthad for making a porous

or Sl e YRGB 0 naB R G AR pIRIE By 1o i
embb@ictit! at lea@dme SRVr¥RMableSpdl PriBvie dissdived freditdpprdifiateddlvent and
di mensi onal sheet of bi odegr adabl e pol yner is then

mixqdowitle d pprogen.aThe rasulting pal ymsn apsturais teamexiruded ppg therspsface of a
non—soq\szgntt \Izvﬁgrel%?a ﬁler})%lﬁeren)ﬁ A€ gretcff)lt%tefs oHtI éjf solution. The residual non-

solvent is removed. The resulting two dimensional sheet of biodegradable polymer is then
rolled into a cylindrical shape to form a casing. The resulting casing is exposed to a fluid
which reacts with the porogen in the casing, creating pores. The porous casing is then filled
with bioresorbable microspheres. The casing is constricted at regular, repeating intervals to

form a rope shaped dressing.
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30 which reacts with the porogen in the casing,
creating pores. The porous casing is then filled wth
whr@smearpabl e m crospheres. The casing i s cOnNBCT/UL106T023668
at regular, repeating intervals to forma rope shaped
dressing. 4 WD 2008/ 060475 PCT/ US2007/ 023668 In yet
anot her enbodi nent in accordance with the invention, a
reqy §adarcf11%§ SMbSdinfial inVARESrdaVRIVAR TheinRRRbY, A1ddiRd gﬁ@sdure
pressure tissue treatment to a wound site I's provi ded,
deliverg sgstah don dpphylingifedgceal fresnescsixalotatmeintds :alwrgmd site is provided the

A ERTRE S e M -
embdiTet 4 Blgre%rb%lﬁ@ﬁf'esgi Tﬁ 1@0%8@6@} HQMIQng aPRAMTRE bidtedibable

appropriate sol vent e resulting pol ynmer mixture is
polytiee fin diapprdpriait solsentc The rﬂultmglpoglmmﬂawramyhueﬁmmpd into a

cytingSieel Shgpe by ans Biegmre gt ngt RiES By citiinaf e Gprajfhe br pouring
the ;ﬁ%ﬁﬁ%ﬁ@u& ke L‘)Ylﬂi‘aér Bt BY Uk tud?fp e pBBmidtmhi’kRe Bhtodhe surface of a

vent t o orma two di nensional “polymer sheet
non-sblaentite form & ewo dimensznalypdlyrder shaét thdtapeolled Tite a cylindrical shape.

cyl.i pdrj cal ng i.s.filled with bioresor
ndical g TRAUSE wich bbbl o Res dag e ponstricted at
regu!z@ﬁ%g&itﬁl 1ht@fw%[svt€|f§m'i Q rd&r shhfed RERingN ARRUreNsRSSS ﬂﬁ:n placed into

ressing is then placed into the wound site to
the Woundtsite te ﬁaﬂm shapk aidzsezeaff thdreouslirithe sybtermsipay &mtheninclude a

manighl lfdseggr D drecingant Goily Boredisd i 6 edipel Hermfgivery tube.
The H&%@Cd rE8&ird B4HERAmBE fsﬁﬁ%eﬁ ifl gbid’%ﬁﬂhﬁﬁi@zﬁldnﬁmﬂ{ 2e&Rictdpressure

Bommuni cat i°on a reduce ressure source.
sourd®d I n yet another enbodi nent in accordance with the

nyensleny et edhead pessire, ColiYELL BOLOL e
dehvge?'% r?}ésgegrrl E(gga}‘)gﬂfg& relified p?é’s%ﬁx%msk&cﬂrc%l 05}9 t6la wound site is provided, the

ressing conpri sing r esor babl
systm enobsfimga bvresorbabl dresserghmdiprising, bierekirbatde Untmbplares In this

f by di |
embiyf Gheat i rubeT fupmune s oaned B Siaiviae ot LB Guplorqspgpable
polyfifes ¥ &r SFproyHaATEIveRt X THE Reshifink lib@l'yn{e? mTRErd RitRerPfodBed into a

cylindrical shape by any neans, i'ncluding but not
cyhddm:alt shdp¢ by amy mewamchglmmn ayt hyited top dipr doatjng,tsheying or pouring

the BBy anixtik o Siides RO, GRYiite B paiimis i drip Wesurtace of o
non- E@l%ﬁt% ff(YHh QWM&E‘%hal%ll%H&rshéa% id fodkd irfto A @ylifdHcal shape.

Into a cylin cal The cylindrical casing is
The tyliddeidalgasinghs HHebwith zbiﬁresombabimmmwpbsreaam thien nonstncted at

t te | s. t
regufapnipaearisdt it Sine GRERCAnes e disding i b Ao the
wour@sitotet thé §fpt and bike bhe SHARE. qfﬁél systehe fitthet B 1vdRY ﬁ%amfold

The system further includes a manifold placed over

placecheved thesdsiessingand ﬂmdluyd:oyneymdrte @treduced peespuse delepry tube. The

£ssure ver
redubed] pressure dje?lve tube 1suhkirether placed in fluid communication with a reduced

pressure source.

In yet another embodiment in accordance with the invention, a method for promoting
new tissue growth and/or healing at a wound site is provided. The method includes preparing
a rope-shaped bioresorbable dressing comprising bioresorbable microspheres. The dressing is

then placed into the wound site to fit the shape and size of the wound by means of| for

5
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reduced pressure delivery tube is further placed in

fluid communi cation with a reduced pressure source.
WO poog@6042h10t her enbodi nent in accordance w th PEEUS2007/023668

i nvention, a nmethod for pronoting 30 new tissue

growt h and/or healing at a wound site is provided. The

nmet hod i ncl udes preparing a rope-shaped bioresorbabl e
exarﬂf)l‘és@dﬁﬂg GRARY the %ﬂn@' ‘Pﬁ@ﬁl‘éﬂl@ﬁ bhGudbs poSIEBHIAL @%nan-ffcbﬁl over the

dressing is then placed into the wound sité to fit
dressing, ®hapeingrtble gianidoldito a medusediprtsiiye delivesy tubc; Agedecedpressure is

2008/ 060475, PCT/ US2007/,02366 ilin thin
apPIRGo B NAUTHE THbRD 4 tarespebls Jaring e i of o

OV §h sl 8notHér&aodnert @R B&SFdaRbe WitR tlﬁ@l‘ﬁ'v&ﬁ{di & thethod for promoting

reduced pressure delivery tube. A reduced pressure is

newap@\hq grawthoandies hwelinglatsl weunditedgprovited hilbe medhragdablades preparing

a oS TBED ri ot fFapleaPreiing riioimg AR B roLorerts. The

dres§ih@ E@t‘hbﬁ‘ ?lacé_d meyhleivisime sié Q) ifthaSklpelanll 82k b theAbouhd. The method
wound e is provided. The nethod includes preparin

includes opatlgmag ednqmﬁommvds ithey dresstriga m@eam%@p rmgan@f@ toi astieagced
pher es

presSg USRI iper KoreBEREPETsts is APtisc 1) AR efithd gtSlen the

bior&ortiab mmganﬁhﬁemn@m i ncl udes posi tl oning a
mani fol d over the dressing, connecting the manifold to

a festilt aepthgsrembodineend én egerdaneqwish the ingeniivada methodfpepromoting

new ool Bkl dRBLEE H Rl s APl o nd et pctudes preparing
a ro;ﬂanﬂiab@d ?@ﬂb@&bfe@mbabré RESHpEBRHEisi biorbdbebdbley Ridrbsheres. The

met hod ronoting new tissue growh and/or healing
blor@pr@bmlmwr@ i dirstopmashhyudissolvingatrieash one bineasorbable polymer and a

poro B Mg iR AR B bR BERARED Ferofifed o
cymkarfemes‘h@{@w by fle@sS| id&ﬁla&&g tfuit 'h%f hﬁﬂwﬁﬁ dﬂ:ycdihﬁ§ QpMyiiE or pouring
| east one bi oresor bable gner and a 15 porogen 1n

the mhymgpnmrc aver seylinden, or Hhex the mglypmrmwrmm anen-solvent to
f d h b
form el s BT pabin st et YO e BAPRRrRA i T Gpeine i

expd3ed!fd MfuidtWibciPRlayidByithth bbfoe® fthe dadivg, iIcPéA€ihg pfesPThe porous
extrudin the ol ymer m xture into a non-solvent to

casirfgois then fil msgrb@blepmcmherm conpizicted gt regujasdntervals. The

o R S5, & FEPT bl s OPBE TR, The mathoa

mchmlie@ difiGhiR@h ﬁfamfmeom tHeldresthgC sninBtirgthé franifbid tb @deduced
bi or esor babl e nmi crospheres and constricted at

presswesg delafery tber Veieducettipsesseneds apnligd ite therveaiingisite shyongh e

u it fit..tlhe shape and size of the wound.

blorélsﬁ’ebayﬁ@%gs&m%%’g e é)lgiti oning a mani fold over the
dr B pét ABotheOEIBEdimest dﬂlﬁe immoaitfod), 8 tissmegréve@umasdr healing kit is

pressure delivery tube. A r educed pressure is applied

providedtiprepramoting 8pvdissus @owth atigevound site. The tissue growth kit includes a
rope-shaped bioresorbable dressing comprising bioresorbable microspheres, a manifold

adapted to contact the dressing, and a reduced pressure device. '
In another embodiment in accordance with the invention, a mold and method for its use
to prepare a bioresorbable dressing comprising bioresorbable microspheres is provided. The

mold includes craters on one face where the craters are of a size such that microspheres may
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bi oresor babl e dressing and the manifold. 25 In yet
anot her enbodi nent of the invention, a tissue growth
wa@e@osodeal ing kit is provided for pronoti ngP@BWS2007/023668
tissue growh at a wound site. The tissue growth kit
i ncludes a rope-shaped bi oresorbabl e dressing
conprising bioresorbable m crospheres, a manifold
be pBLeR Weid % BAR AT NEnfHoBRRéniincRidE ude sfaFseSstbable sutures to link
pressure device. |In another enbodi ment in accordance
the agiptiles.he i nvention, a nold and nethod for its use 30

b STRETRIGES EAHTER Q0D AOVBLEFS SHPEPtsEd TyahDon il gecome apparent
with r@?e!r%@%ﬂﬁ ﬁlg@ﬂn@@&aﬁéﬂc@esﬂm{?ﬁ émqrop;(;@,t ers are of

a sl ze such that “m crospheres WO 2008/ 060475
PCT/ US2007/ 023668 be placed within to form capsul es.

ik the caputhedcDEERRUPTIBNOFHRIRERINESTS *°

advant ages of the present invention will becone
apparent with reference to the drawings and detail ed )
de$i@i billustrates aflofvshardin acso@mRnErwIESTR embaNmertspjthe invention,

DRAW. FIG 1 illustrajes.a flowhart, .in accqrdance
dem@patiag e RSP hk Des TR chBRE g o RBRTE P FEnd
biortddSbBILRRS pﬂEreg.a,ki ng a dressing conprising a

bi oresor babl’e casi ng and 10 bi oresorbabl e

i ElGshibiseates &FflGwcRart in acsordaneeswith $dmevethbedimients of the invention,
demQEIGHBE P95 o BREBE 6 2005 RRRFRE I FRsiAE Comprivtg bioresorbable

micksHegSor babl e dressing conprising bioresorbable
mcrospheres. FIG 3 illustrates a flowhart in . '
ac F0G dhilbetrates & flovnkareimerdondemtesvith sareembadmentsof theliBvention,

dem{iABES P ieRee ShiBuSTE S pedi PrRir RIS esomprisingisgospheres,
whelfjehﬁe BEFoREE By shef LRl Ste@ & Viva Whidn kit drbdssh g8 @lhckd th conéact with the

ressing is placed in contact with the wound fl uids.
woufid ffuids. i | | ustrates a flowhart in accordance with sone

PTGl o PRSoH R P P BB b 8BS Rvention,
demBhsaBRL & PAdeSs Anikifg 9 BRIl Hedsthgl ddenpHsBpHif@sdrbable
made by extruded polynmer. FIG 5 illustrates a

micrbppheegsawheriethadressingusaradgibyrextruded poipodt. nent s of t he

TERGLA LTRGBS SRR fvenion
demonstrating a process of making a porous bioresorbable comprising bioresorbable
microspheres, where the dressing is made by extruded polymer.

FIG. 6 illustrates a flowchart in accordance with some embodiments of the invention,
demonstrating a process of facilitating tissue growth and/or healing by use of a reduced
pressure delivery system with a bioresorbable dressing comprising bioresorbable
microspheres.

FIG. 7 illustrates a flowchart in accordance with some embodiments of the invention,
demonstrating a process of facilitating tissue growth and/or healing by use of a reduced

pressure delivery system with a porous bioresorbable dressing comprising bioresorbable

microspheres.



m crospheres, where the dressing is made by extruded

polynmer. FIG 6 illustrates a flowhart in accordance
wowdakosane enbodi nents of the invention, 25 PCT/US2007/023668

denonstrating a process of facilitating tissue growh

and/ or healing by use of a reduced pressure delivery

systemw th a bioresorbabl e dressing conprising

bi S ' j (= ;

{1 GSE SRR o BphRAPARI Ry ChDf of BHHRL TR Rayding new tissue
growthaadfor beglingce avvisind aité by use gfraduiecsorbblé polymmer dtdssigg comprising

. tiss row h and/.or heali.ng by u of a.reduced 30
bior B?Oélgai’i‘? ’g’l‘iﬁ%"r EE Y ’g%ﬁ_eg%e\ﬂdp???séeé%ﬁ&ﬁ SKit8Pesor babl e
dr 381 H9nLRMRE b gba%giéal RN &F a ﬁHr&ﬁsﬁﬁBJ@:{%ﬁ%le @réd@ng

i
20087060475 PCT. 007/023668 FIG 8 illustrates a
comgrisipp biatsorlebteemamospheren of an apparat us for i nducing

e ¥t TR € Btmaisapraptisel amssopaars ORI o Fpghs used t

' ] I Lt h a reduced pressure
prep%éﬁ@é%%?é@gﬁ?ﬁﬁ%ﬂ&g (ff?sf%t rates a graphi cal
r el@sEhillutiratas @ fraphioel represditaiionsodathadresorbiatds sapsyle linked dressing
conpri si bi or.esorbahl e m ¢crospheres. FIG 10 A - C
formegd yise 4 lﬁ?lﬂﬁ)ﬂ?@a@? 10br&sent ati ons of nol d
configurations used to prepare a bioresorbable
capsul e linked dressing. FIG 11 illustrates a
graphi cal representation of a bioresorbable capsule
i nked dressing formed by use of the nolds of FIG 10
A - C. 8 WD 2008/ 060475 PCT/ US2007/ 023668 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT I n the
foll ow ng detail ed description of the preferred
enbodi nents, reference is nmade to the acconpanying
drawi ngs that forma part hereof, and in which is
shown by way of 5 illustration specific preferred
enbodi nents in which the invention may be practiced.
These enbodi nents are described in sufficient detai
to enable those skilled in the art to practice the
invention, and it is understood that other enbodi nents
may be utilized and that |ogical structural,
mechani cal, electrical, and chem cal changes may be
made wi t hout departing from the spirit or scope of
the invention. To avoid detail not necessary to enable
those skilled in the 10 art to practice the invention,
the description may omt certain informati on known to
t hose
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skilled in the art. The follow ng detail ed description

is, therefore, not to be taken in a limting sense,
wa@pasbi7scope of the present invention is def PEEHUSA0T/023668

enbodi nents of the invention include use of a

bi or esor babl e dressing to be used in conjunction wth

reduced pressure therapy for treatnent of a wound

sit eDElﬁpslﬁgjﬁfig PHIGRIPFIGN OF TH FENRED EMBOBIMENT

a spec cation of the wound site, nor the type of
tissue that is the target of reduced pressure therapy.

AR i Bt RSP e
to tl'he_s'acg('r:‘rﬁf)a[r{?/fhjngt (?ammrﬁg g%'lfrpné(e\%%h RO OInd'RAkhIER is é%w{h@ way of

tissue. Irst e in accqrdance w th .
illustratiemspeoific pefeored embodioenfsan whidpte inngntion 2@y be practiced. These

embg%i%:ﬁ%fesogg? 3840%?%‘i§§5%gﬁgaftétgﬁf¢ﬂgﬁ gn%ge g‘lk?g?g Sdel{l%(P lfniotpg al\EAtﬁ(g Bpactice the

inveib1Gnd TR LRAGS o @ BfaBbBEr Shbddimehtd BfayBRMlied id @B logRal
illustrated in FIG 1. The dressing may be used to

strudtemal, Imechamical] elscteica)y and ¢hepmchl ohangesimay e nde withohbdeparting from

i ncl udes f i ng a.casing by .use of one or nor ot
the s,g;rbtrcg§sqqu:§{t€e]: Bg(plg;}pé]r i[Lo %Pgillsle_talf-ﬂ%t ng!c%gs%tyéﬁ) Bgzﬁl‘%those skilled in the
art t(g gg&éﬂ@é’ th,@t?ﬁ(ve@go& ZtEé gfsg A b o RFthRl inf¥R8€0on known to those

radation ducts can be bio assimlated or
skilled ar the . diha foldawing ldetadehdesgsption isjthetebuty, noTbebe taken in a limiting

bi or.esor babl ol ymer. may. i ncl,ude,. but is not limted
Sensf”lcfndlté%f(?oagI,O?B%I%?%/ﬁe%lpl"ﬁ‘éboln(lﬁﬂé?qed g!uyclol i de po: yners,
POl ShtGd ik fts BE tHY)in{t<REON indPRIeWisk BE b biiResofyaBldrBésirletb be used in

(PLGA), ethylene glycol/lactide copolyners, . o
conjpudtipnapitiotedutadmeesspal théraply tonteatnyent bea woohd sitet Tiegnisyention is not
ol yphosphazenes,. | y(ethyl ene . . .
necealE (B0 B e B RoE AT RS Poda site, igeihy e ofissue thati the
targ O YONLEP G Sherdp9! YhAE BROWLESRS siRQt4RIARe instant invention may
pol yanhydri des, pofyam no acids, polyortho esters,

be a paxdatiens epen or, widkigrtbelbdxlyan ydiighciy andesired toeprempte growth and/or healing

pol ycar bonat es, pol yf unar at es, degradabl e
Ofthﬁgﬁs%ﬁ'lﬁ et hanes, proteins such as al bunin, collagen,

i b st SHbbBRAdnE irPAtoriahel with BR! iMAdHtBA iPto\Wnethod for preparing a
2008/ 060475 PCT/ US2007/ 023668 aci ds, pol ysacchari des

bioresodtablesdredsiyigthetezan e placid intea vound of ampasize, shape or depth and be able
curring bi radabl e.. pol yners of .sugar, upits.
o AL kol e e r PGiS B arheitetghas JDHed in EIG 1. The
dresﬁh«@hﬁ%e WRAPR) MEhlate MRGE ghﬂvth Bgd/ophéaPingf PLA to PCL
may range from 100:0 to 0:100. I'n sone” preferred
enBbdimethodspclndes fotmMinBGlcasiop by yseef onetdrandre bidyesprbable polymers

0..10.. In other enbodiments,. 5 the. PLA: PCL. copol yner, .

(1017 3T bioitgihafiE el misbeSpiosBRHLIE Bisoa HERE depipdation by
prodiédchfhe boQRAMNIARI dr ¥k éreteld Vi Pkautal fAhWSys i fiife Y. Orhe

nmor e bi oresorbabl e polyners is dissolved in an .
bioresprhablsrpodyraergpiy/mglude; i is not limited to, lactide, poly(lactide) (PLA),
glycolide polymers, poly(glycolic acid) (PGA), poly(lactide-co-glycolide) (PLGA), ethylene
glycol/lactide copolymers, polycaprolactone, polyhydroxybutyrate, polyurethanes,
polyphosphazenes, poly(ethylene glycol)-poly(lactide-co-glycolide) co-polymer,
polyhydroxyacids, polycarbonates, polyamides, polyanhydrides, polyamino acids, polyortho
esters, polyacetals, degradable polycyanoacrylates, polycarbonates, polyfumarates, degradable

polyurethanes, proteins such as albumin, collagen, fibrin, synthetic and natural polyamino
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type of solvent used will depend upon the

bi or esor babl e pol yner(s) sel ected. The pol yner
woroos6@73 s then formed into the shape of cyl i PdEUS197/023668

for exanple, spraying, dip coating or 10 pouring the

pol ymer m xture over a cylinder and renoving the

residual solvent. Exanples of nethods to renove the

acid@ oY ysgécﬂaﬁaws%h aPH %ﬁi@ hBrinl hid $eR6k ﬂaauam( 38Rt d BiBdegradable

oven drying, vacuumdrying and the |ike n one
polyerdroof sugat ynitsh eFwrttiev,gnone pre&rmdcamh@dn@uéhe polpmet w@ MJA:PCL

conlymg. piezsi theania Of ELAdR G LI BRE FHRCER} Qe £ofcin some

prefBRdd éYﬁBodlﬂleﬁtQ Eth PLUEPEL cb) ﬁ?ﬁl’eﬁfaﬁs 'i§aHHﬂY oB€0 arm other embodiments,
materi al s that enhances the defornmability of

the IHQA}H@U capotyongroatialis abooti 302G dlirtyehanghex mmbbﬂmrm,| the PLA:PCL
the co oung0 ghe pl asticizers may include, but
COP%I}’@%@POI‘? B8, cetyl alcohol esters, glycerol,
9l Y&8%LAL ofFoRE ﬁore@&%ﬁmle%bﬁﬁinerglsﬁﬁblv‘éﬁ% a@ﬁﬁiﬁ@ﬁﬁdte solvent. The

monost earate, glyceryl triacetate, glycerol
typetafisblveptruseed wﬂﬂ) deead aipes xhechltmsqrbablp poliyaiee(tsbselent@ Hitie polymer

mixf 1 Sn om0 (sl of ey Bioby B eorafig peosid i gpating o
pouﬁ‘ﬁ% g)ﬁlyrﬁér'nm&ﬁ‘é ofdria’3lifderlahll ?éIHU\llngtHerréfh@ual solvent. Examples of

tes, dieth sebacate, dibutyl sebacate,
mettandlis pmreamveahei;cdvm indbadez bvattae@not\lagmdatbl evappiagion, oven drying,

vac ! un'{ilr oA dd‘.ﬁ%f k?/l noc];p‘lélrcraarbg)tdle ?j’égﬁﬁ g«{vlgédt 1%%\%&?Pétedmaver a pénod of

about U8 Mol At e butyrates, cetyl alcohol esters, salicylic
acid, triacetin, nalonates, diethyl nmalonate, castor
oi [n an altesnaty Iembedmgalnywle or ote p)@istmfexsgdé@i mfth@)h@rmrbable
are in Iuded i.n.th

polyFite i Bl S3fDisie ) oS rByla s ST dRformabilityof

polyﬁiéﬁ@ cBfpBied) ad&ﬁ&g @théiﬁng AfUeRibiTK) tBQh@éorhﬁtﬂﬁldaSFhE Peasticizers may
conditions ‘used do not favor evaporation of the

inclysleabutiar¢ metrlimiBidatoceatylmddvhel ¢stdrs,rabycendl cglpegiplegstass, acetylated

s P ARGt o O GRS BB e, P, iy

phthBRRIgietyl bﬂ@laﬁf@ gfrhéthﬁ'}ﬁﬁhaléw | diSctyl3fhitidl 416, Q3PAI6Y, ﬁéet?lrtﬁbutyl
substant’ial Iy spherical in shape,” mcroparticles o

citrats, heatylsrhaqhehcltmu@l aibatyd cittate, trmth)dd:ltrdrh @ebacate@,ghctbylcsebscate,

I | | d ,
a5 BB bl S PSS e e
mala?é&r Hi%ﬁ{gl ralife RixalaeS Odl%gi Sxalat€, sabahdtes; URutyIBNcEmMIE, Bubyrates, cetyl
08/ 060475 PCT/ US2007/ 623668 grovvt h i nduci ng

alcohfrl ehlets, baligyhigevidstriscasin, melapetes, disthploalenite, qstor efl rfricthylene
bl.ast Gowth Factor, Transform ng G owh

| Fi brcg 4
gycﬁlaé? PORXAMER i bacteri al agent antiviral agent,

celf ordlop idie pREGERrs @t iAEIRAdd inQhe ﬁél?ﬁér ¢lrthe ddstdnal solvent may
active agents. Further, the growth I nducing or heal i ng

be respeied sbyraay nisshassuch e Prenciryington VAU BryanaAsdeng aside ﬁag»dltlons

usedbd% not fav09 g\?epptotat%%rolf\{}iaet f)las%m?zrer anal og of

Bioresorbable polymer microspheres are then formed (102). The bioresorbable
polymer microspheres may be of any size that best suits the needs of the practitioner. While
microspheres are substantially spherical in shape, microparticles of other shapes could also be
formed. The microparticles may be rectangular parallelepiped, cylindrical, rod-shaped,

cuboidal, irregular, or any other shape. Further, the bioresorbable microparticles may contain
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5 a growt h inducing or healing agent. For all

enbodi nents contenpl ated, the mcroparticles may be
w@e@pasEads by any nmeans convenient to the pracPCT/US2087/023668

For exanple, the microparticle preparation nmethod nay

be a spraying nethod, as seen in U S. Pat. No.

6, 238, 705, which is hereby incorporated by reference.

f

o hing & el AR o PR P gD FR AL, Effoblast Growth

Factpt; I Tranesforeing Grmpﬂlrﬁactdr@s anthacteriabagent, antivirah agert scellegrowth

water-in-oil _or oil.- 0|I emul
prormteqrb'«}gm PEptber ?Péwlsal #cHue P%ﬁnﬁseif‘lus@l ﬂ@t%&gﬂr w?rla'as Qyhealing
agerfs ool be PR S WRn NP pRIGED, FRLPALbOEToRAEH, BRRARR or analog of
a groWwthGhdsen orrhe@hhg k@nﬁt aI (Pr oceed. Intern. Synp.

Cont r of Bi pact e 22, .145- 14%, whi.ch
o PR B opHEST B GoRieap i B4 Bl aARtcIfy RL PEBTepA Py any means
com%'ni t?l?gﬁfcﬁﬁgﬂgrs | EY? ei‘&‘ﬁg%?th?ﬁxﬂ?x%éﬂk%r%ﬁ% théthod may be a

Used rmmcropartic |-l n- wat
spraymglmetbmd aesdendn . &ePatdtJo | 66238 705nwhizhas hsrebjomgbmorated by

r is dissolvi sol.vent
refefiisd (theptie PISBIpHET o vy BeREIRE AR QU eghulijon method for
prepﬁﬂia@ ?}Lrﬂéﬁco[ﬁlcr&;a?tflﬁésa Bhoh 43R IALRLWSePorSWtERIL ANy oil-in-oil
Vi gorousl y agitated by, for exanple, stirring.
emuIBktm sethoénThe mld:mpartleleapxayaisedaecfmﬁned laauetnhgds mekldmg usg of an
tlcl ch as mcr. heres. 20 If

ro th
aquegiug P ahase aralodhas beeaPRIGA & BreBrE RO LTRRLIS TPISEORF sl sjh as that
discRbed G &Hrks &pﬂr(l’k&:le&? Iht%m @gﬁgn%ﬁ%ollmr&w& Material., 22, 145-146),
concentration of the d the | evel of
whidgs hetebp incofporathé by retfbxenee Zrefendbly, omh-mmqian/emullsmn and
m.cr os her es

b Il ed h
eva B apBIeLS tario fgév%g%b?ﬁﬁif ° Ehipeiian %ﬁre%%lswa;}nethod the
at 165’5@ oflé Bf@r&gpd%le?&) n%rﬁeﬁp Qﬁgol%né%) a@bﬁfﬁﬂ% fbrth £ 68 mixture. The

Preferably, crospheres have a dianeter in the
polymzn gaxt(ufe mmhnMadﬁed tmanaaqumummtwncpmfmatﬂﬁ cortaiging aswifactant, and

b b 40Q to. t 6
viEoR B ARLIR Y0 R GRMer FEEnE. FRERDpERr i Brocvaporaigd offlgavine
el nd&?ﬁhicfés%ﬁclﬁisemf& pied. The substaniial ly

shaped bi 0degr adabl e pol ymer, or casing, .
i slfithe mxémpéradles aretrhadzi lxyrazmdsiba,kthm thie cliappeert o fchemiaoparticles is

o BB TP SRS PP By e, e iz
of th@ 'hﬁ&%pﬁ‘ﬂlcle@'nﬁa‘%r Hkaéo'n&@hé’d b}‘ §1€v1ﬁ§ ﬂ&trﬁic%sbﬁé}%s 33 nii@ospieres are

di sposed irregularly al ong the casi n%
being forsted; @bmn@snlmyemay be frenh dbput 20 totabayt, 1 Sbemnqr@m insize.

f.h LSy t.h
pror ) B S ey o B S BB I8 Bl itmcrons
rangé) SHEGRHE peetraBlyBBBht 400 Micfstsda B6sut 0D hitddfs.i PoraivntPherical

is to a nmethod for preparing a orous bi oresorbable

micrapasticles,gimiarly Hzed pretigdeswegraferas. a wound of any si ze,
S h?ﬁe subs anggﬁy cﬁm((jirlcally-shaped biodegradable polymer, or casing, is then filled

with bioresorbable microparticles or microspheres (103). The casing may be constricted at

regular, repeating intervals to form a rope shaped dressing. Alternatively, the constrictions
may be disposed irregularly along the casing. The constrictions may be formed by twisting,

application of heat, solvents, or any other means of constricting the casing (104).
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be able to fill the wound conpl etely because of its

rope configuration, as illustrated in FIG 2. The
wale@s®sags nay be used to facilitate tissue gr omTUS2007/023668

and/ or healing. 5 The nmethod includes form ng a casing

by use of one or nore bioresorbable polynmers and a

porogen system (201). To start, one or nore

bi of e8hPBRAbSdiRRLY HBIcEorkiin ) WiRtolhY %e‘nﬂoﬁ& to ARRERE f@tpeepanng a
solvent. The type of solvent used will depend upon th

porduis bicaesor i éresnnhgmhet o{as)be pdazied irite d.woind olf Ay ssc;eratﬂ ;3 depth and

be agl% t§ ?ﬁé&?ﬁ V%/Pg?é] c?xpp_ ely ETCS%%?' qr}o{tg élle)qm Lt ra%on as 1flus(%ra’ted in FIG. 2.
The B?és&ﬁ(lg |nYé}/QJé Lfse@?d fﬁ):lli@zﬁ)@ﬁ%sue %%\Mﬁllaﬁﬁfok ﬂ@zﬂ&% gl ycol i de)

' ene gl ycol/I"acti de copol yrners,
po H?lemmthxbchmt:kudes fopmiqgw@smgwmsy pfioRe orpmn;elhx@temhdse polymers

and 8 hos%gaz Eﬂg@t oléq: %@Pﬁeobé?reﬁ%b?}ﬂi: 9ﬂ]é(p1ers is dissolved in an

app rBBhXtQ YEventy qfh'e‘iﬁ;e cﬂ%'owﬁeﬂf e %H %lepéh@'%@ﬁhlféﬂﬁoresorbable polymer(s)
ol yanhydri des, " pol yam no acids, polyortho esters,

selegsed. y”ﬁh@blgt@prbdb]gm@msnmm]@ﬂamlﬂmt limated to, lactide, poly(lactide)

eLRE iRl ARG Pote i aerD IROSPRieRissra- shygplide) (PLGA)

ethyfe'n@ rglﬁol/%ﬁ&é‘&ﬁﬁofyrﬁé}g Mc‘dﬁ@'}lagtﬂgie %d&lﬁb‘?lré)@b%%}rﬂé; %olyurethanes

ysacchari des such [ arin, and ot

po
polyph@&ph&ldnys @obmthylnge ghycdégnhfdlamdy cqaglb/sxm;iei copobyunsar

TN AT P T -
estefSlpbl{atetdd; dg%ﬁd&b’i@ﬁ@l yEyaA0h te@ Ay&itididtes, pol pRfRirates, degradable

preferrede di ments,” the CL copolyner ratio is
polyatethaneg @rateins lsmclmsméburmnb@dlag@n tfibrin, méhelnmnﬁmtural polyamino

B I S OV T S —
polyfférs36k su?arﬂﬁﬁ@g Furfés i Bhé prefdiRA eﬁ%ﬁﬂnén@ thd¥olymer is a PLA:PCL

bi oresorbabl e pol ymér m xture. The porogen  system nay
copalymén sderpiretheratimo£P lod tp BGhdsayt hange fremclf)febloe): 0. In some

pref S t | n of est}m? ,?‘Ielgbltd gmlﬁﬁ%’l rgﬁ% fsl%gu{:yﬁ%()f g ogr?lgodiments,

the P& P@LV&)pOMfé? ritl PR @60t BOSNtIAGEt AMotter 8mbbdintnt, thé BLA:PCL
type of porogen Sést em i ncl udes i norganic sal ts |ike

COpomnsfddthmaﬂ@llbma crystals of saccharose, or gelatin

I
gl et S Pk s b bir B b hpecwg g porogen
systdh GRRRAad o8t nddre @6mPourRdhati} cdpableiofervatifg p&fés &6théh the
when placed in contact with a fluid, result 1n the

casifig. c%ampfe parogen gystem sened ﬂlmx@dx admayinehids spmppendsdhat dissolve

whegﬁléce b e cbm 8?@‘@‘2 nﬂg’y lﬁ)tgpo%eﬁl iset‘%rgfmcthb%s l?r?(frgac‘mc salts like

sodlﬁrh%hﬁﬁ*id@ N&§thls ofBRINArBse, bE gd:lﬁtnﬂk}ﬂﬁrds i1 Siseoed i8 ﬂuidb atich as water.
t he porogen system may be Used in non stoichionetric

Anotebtype 9f porpgenEYsixnn & DBU4TS obsdiuguorhantead an)a¢idnkodium
blcar%gbﬁg aang nérlﬁ wﬁeen ]g%e%qg %or?t%gttv%m 5 ﬁuﬁio gés{fﬁniri: file kﬁ?&%oqla?enﬁld acid

reacting to form carbon d10x1de gas. The gas may then increase the size of the pores. The
amount of porogen system used may be used in stoichiometric amounts. It is also envisioned

that the porogen system may be used in non stoichiometric amounts.
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may be any acid that is not in liquid or gaseous form

thus being in a solid or crystalline state. Exanples
wo@Rooapprepri ate acids to use therein include, PUL/US2087/023668

not limted to, citric acid. In an alternate

enbodi nent, the porogen systemis a salt. The

invention is not limted 5 by the type of salt, as

o ﬁéem@dlgﬁhf theSpd?b gy RRRY 98 B6difh & aftRhhie@h afilaé@. The acid

an 8|sso 'vable’in a e., a gas, liquid, or
manyecm@lmlcml thratt ie notain hquni:cbngasagts tﬁmrm tiots Heing in@dolid or crystalline state.

coll oi ds, dressings, a.ligui a slur
Exagiples O aPRRPTiale Fids Bugse&é‘freﬂangg‘é% BBt e pif igited, oy citric acid.

Pang b Yhédhie 2hl b teRPRIEARIT Ghe ifhtish is not limited

used hﬁgrel %el nyoggnenpgggpa@ge%%{“%?ma%gd to, lso |lurr}sno e
by tiehtype diisal asllopgtaa s salhis ofﬂrmppdmnaﬂﬁpaﬂnée piat gmebdissolvable in a

xture i.s then_for shape of. a_cyli nder .
fuid)y €. . it PEOOVERE St it B BERETneg oo PG dendressings. 2
hquﬂohlﬂﬁ?x{y yhﬁ@&»uﬁs@o@\éaﬁsc@w 1I J‘ﬁ@fc apdity, %ﬁ‘ﬁaﬂ&ula@éédiid@' Examples

ven | es of ods to'renove the sol vent

of appropmaie §altsutse<éh€emonclud¢nbue@rem; limgted too sedibmrechlaridgrand potassium
chlo ing, vacuumdrying and the like. In one enbodi nent,
f‘ﬂ solvent is evaporated over a period of about 48

hothg polyendr TikiréisiRéRiBed HAO e Rie of‘hrh%'hﬁﬂerrw for example
plast|C|zers I's added to the bioresorbabl'e pol'yner

spraying, diplceatirig orl fouring therpalymer mpixage Dacm}dlndcmndrrcﬂnumg res1dua1

o S B S B0 R B o

evaporddAdodsh d ggva%'ﬁuﬁlhﬁyﬁg Red tHeal®. Ui 8e Qxﬂb&dlhxeﬁﬁ‘(ﬁb’ solvent is
evaporation of the plaSticizer. The dressing is

evamkzﬁecbdvermpmodnfvabmxt%bounsltl ate the creation of the

po LI EmPPUEIL oF o5 oHCP AR e it et DR Blopssgroable

yﬁﬁ:f fiSthe szmﬁnts ITEEndr bR plasibizbisRge B@hﬁéd insthéI 96@%@@ rthen the
upon the size of the porogenagartl cl es used such

res1dmbsqirmt usy bergmaeedindantyonetbod sush aslowers dlzvmgﬁr vageum drying as

po en stem parti Ies i ncl ud ut. not limted

tongl2g P Eheipns HEEE ot iR vamiecth e s ot s he
porgg a&sﬁﬁgim@pﬁce&ﬂnw&ﬂl WitEPlaahitiaRahe Ereafd Lo SthE RS (202).
to produce particles of a certain size. Thus, the pore

The sdsukingSpavies lefbly e paragenisystem résaltgn 2@aq3ng)wubemtetvpnn¢céed pores.

h
e §t S5 s bt sthrEhcSh Bl ftipEuBbed R usea. As
suchemlaggﬁ anyli&h8@fEcontrdPthie SRV RGO rédeRAl stéGatticles, including

about O m'crons. In another enbodi nent, the pore
but nsit Himited to sieviagand senirifupstiomnk enssbodEoent tb¢ porogen system are

. F th t he anpunt en m u

sievegtqlghont OF BEEy S tts SoPBOR ST ot T REHEY ol hihipe pore size

will B€ ACAMiniRRnPAE 8 pYoduked By theREREL red enbodi nent, the
percent porosity is at |east about 50% In anot her

pr éypicaliyd thapnse size modumbbxo@memgep sysemnisaboyt 4 500 microns.

In org0 A) delygnett thgip%{'eesrléete g bs bg@ﬂtwo taH& ab&ft 566 Yicrons. In another

embodiment, the pore size is between about 100 and about 250 microns. F urther, the amount
of porogen system used and the particle size of the porogen system will control the percent
porosity. In one preferred embodiment, the percent porosity is at least about 50%. In another
preferred embodiment, the percent porosity is about 70%. In yet preferred embodiment, the

percent porosity is at least about 90%.
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13 WO 2008/ 060475 PCT/ US2007/ 023668 Bi or esor babl e
pol ymer mcroparticles, or in one exanple
wor@soepheres, are then forned (203). The m cPOFPRINTE23668
may be prepared by any nmeans convenient to the
practitioner. For exanple, the mcrosphere preparation
nmet hod may be a spraying nethod, as seen in U S Pat.
No. Bl&egé%aﬁgﬁolyﬁi& Hl@r'bpartn@f%s Rr &R @ﬁ@&)&&&l@ﬁﬁ&@ﬂ)h@ﬁ% &8 then
use of an oil/water 5 enulsion nethod for preparing
fommdc(aO@o IlihmmcmSphercmph be psepa@dcbiy any n‘sﬂan@convlenwmra@éhe
or_oil 18 oi | enul si

pracfig s chi 8y (e roseh e isearin MePRadELy B priafing method. a

seenif @ Sf P&'tnNéofSJQ%J?OSI ViuriieA$ke ﬁ%ﬁlﬁﬁ’omgthba %hy%ﬂisb of ah 0il/water
prepare polymeric mcrospheres, such as th

emulfigtmethed forpreparingsuch p@ilyme(xpnnggq&erﬂsns\@h s ag;yﬁpn—water or water-

in-off e pUSgrFmiulsion Aetc: e ShiFsphefnat o B Mmedbygnethods

mclﬁﬂ?ﬁé‘ﬁgs Hnl aqubGRwb Phhsr rﬁétﬂb&hﬁ&%ﬁ hfﬂ»lﬁaﬂ to pPepalepolymeric
-in-water enul sion nmethod the at 1 east one

mlcﬂosmee@o suxhizis¢has disghosed insGelirke efl ali (Rgodeed. dnteot. \$em1p Control Rel.

ool 25 AL PR WS iohind faon et

is us%@l kd RfrtPiicropaReclds, a8 rtﬁé'&l-i/n wagt ALRbN mM&Bod el Nast éne
then evaporated off, l|eaving resulting mcrospheres.

blorarslwebalbilmcdsmmbla ldllsaol;ymgym@rsomem todpime p digst mmyttuse Bhe pelymer mixture
at best su

h
s thg SE4SHTP an drocoyh b SrelER coB 4piaE & RGPSt A yeorously

agit&ed) enhecﬁ;llvénﬂ 1s&hap@vapma@édqqa Nédvidgeesilfing Ali&Bsphehapes
may al so be formed. The m croparticles may be

r e&hanbgnbwbq@kr mlymblelplqn@@here@ waly erof eny size Bt bess peits, the needs of

the o0 WG FkoSiisnS s SeBhlly SARRGH i YiabGihroropificies of

othet SiEhpes Ay Also MRFbINA. ATRMiropdritl @ mB bevRE AN &S dralelepiped,
agent, antiviral agent, cell-growth pronotion agent,

Cyhrizlrisvab podashapad, wbmdmamgularmr@nyfo&enfh@e@mh% thg bioresorbable

mictp R gies R SR ey b oneae of APl HEetO ik g o Ut Rteral agenr,

antivida b &t cell0row i I%kbﬁioh}zin Bg@ﬁi bFleﬂ)blaQﬂGrde F*ﬁ@toﬁ Transforming Growth
fragment erivative or analog of a growth i nduci n

Factor-B e aitherghemisatly a¢tfveeage@tﬁu F grrthm tﬂnegmhu@du@mrth@alg ing agents

h h t
ey e AR 555 R o e ALBBIEL 485 6 gt oo
grov&tﬁ%({&irﬁgr@rhem}% éééﬁt | evel of agitation. 25 The
di ameter of the m crospheres may al so be further

c o ancirh@sion yneiasl is fuseskto fems thegnistaspheres ghen the diameter of the

micrgfpg{eg%g% g?pegd%rgtuglari ﬁh%es ' fer?rﬁ elgrgéfr‘ ttéag %ngn?éﬁ{nﬁ Qheqfevél Q)? agitation.
The @iatnebFRIf kl%’mldi‘@s?hé@@nﬁy(é[sﬁf’d@ff&ﬂl@er@bmwdrby use oIfScreens to sieve the
undesirabl e t ave the dianmeter of the mcrosphere

micrpspheres |Itelrs desiead thﬁéhe:élgm@@r pbthe micposphrseshrssich Haat the pores from

the c@gﬁé 3{? S'SIII%} fef {lﬁ'gl %?é&g%ﬁsﬁé éggﬁét rig gﬁldgﬁ 'bﬂzgtb hav% the diameter of
the thiRF3ph&e baieidtlerdBar the casing pore size because the mlcrospheres will not stay

within the casing. Preferably, the microspheres have a diameter in the range of about 20 to

about 800 microns range, more preferably about 400 microns to about 600 microns. For non-

spherical microparticles, similarly sized particles are preferred.
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30 about 800 m crons range, nore preferably about 400

m crons to about 600 microns. For non- spherical
wor@sopEriicles, simlarly sized particles arePCT/US2007/023668

preferred. 14 WO 2008/ 060475 PCT/ US2007/ 023668 The

cylindrical shaped bi odegradabl e polyner, i.e.,

casing, is then filled vvi th bi oresorbable m crospheres

(2Q4) ¢ 1T Bed bRddeRn 1961 efle! e&%gas théﬁﬁﬁeawm
interval's to rma r ap dressi ng,
bioresorisibid miormphamy (Zﬂz-‘k) uﬁ'hbyasin@ istbmm;mctert&t regulhne atpeatmg intervals to
sol ven the || %205 eneF)aI ,. constri ﬁé ag Ivent,
formyg “tpi"r |dﬁ535}”§d §° ?°u6 Y §Wi ’8 s 4e P solvent, or

the 19%%269) 'IH Hkﬁ-aﬁﬁ&%tr@étlowb?tﬂeodl grﬁdceﬁthe-ﬁmrﬁetﬁf AMIidSof the

I'onal exibility along thé I'ength of
casingisi the areSiofi thee donstrictien. n’ﬁhmp;ovluhas edémbyal Hlemibilityalangdhe length of

e e SR G TRy P b 5 PGSR RbuflS de o the

' i dilysd th &it AithRR o d
e e
tissuersiteof amynshiape.a net hod for preparl ng a 10 porous

gk Aot T B UAES AR B e
poro&ﬁ Ufbgest‘?)ﬁdgﬂleeargésy r{,}’tﬁ&@d&ﬁ%e%ﬁacbﬁ th QRROURABE hHEIRE, Hﬁbe or depth and

porogerr systemis activated in Vivo when
be ablheo ﬁﬂehswngnd eomplatebdbecausemfutamd)pmomﬁguﬂaaom,omane the porogen

nclude interstitial idint . .
systarh SSARGIY a1 P Paree FR TR AR 1ot g Rids, which
may if 1ﬁc§ud&ﬁ&f€r§titﬁ[ 1i§Sidh tHertﬁssﬂl%l&‘ fig&iditRat hAS €x1EB%H|1¥2ﬁ|n ﬁfe tllsgue or its

maki ng t dressing is illustrated in FIG 3.
capillargs oif |tig: wagnctmteuﬁémd nyethddoefi thaking éxetdr@smg 1grlbmrated in FIG. 3. The

and/ or hea he net hod i formng a casing

dres§ gy boroSeshib iy BF B apdBr BBy nor s and a
POTHE ‘ﬁ{étlﬁiﬁslflﬁﬁhéselg g-ﬁ%a&hg by ’usé’GPor%r or'fRér@ bioresorbable polymers
bi or esor bab Is disSolved in an appropriate

and g pbrogen sysTdne (3@1meTofstastobn@mtmménbmdrbade@p@umems disspleed in an

e SR e RSt by 8 BRI B botymers

select&te | AHBHYen 40stéth 19%%@&@%%@%%%&%%;50%@%%&@ The amount
st oi Chl ometi T anpunts. is also envisioned that the

of quogﬂgmteﬁysieé rmzmalye used m;stdwhmmmm agovntshiltaselse iegvisioned that the

anount s. ner mxture is then rayed, dip .
Porog L RISy PG K VISP SOTEP PR A, FiTe el Rture is then
s ra?é?i U oated dr PORER velba &TTId8Sandahe FRIdUAIRD 1Vt [s948R69ed. NExamples

solvent include, but are not limted to, evaporation,

of motheds thripinoye thasatienhindhude st arechot himited ke, evappralien, oven drymg,
vacuS gan e, 8 o o einpodintebi s 01e B aefafedigy @y Blriod of

aboull@R Goldsasti ci zers is added to the bioresorbable
polymer in the solvent. If one or nore plasticizers
ar & amaltaraasel einhodimenp ong apmore plasticizees is added to the bioresorbable

polymer in the solvent. If one or more plasticizers are included in the polymer, then the

residual solvent may be removed by any method such as oven drying or vacuum drying as
long as the conditions used do not favor evaporation of the plasticizer.

Bioresorbable polymer microspheres are then formed (302). The bioresorbable
microspheres may be prepared by any means convenient to the practitioner. Further, the

bioresorbable polymer microspheres may be of a size that best suits the needs of the
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resi dual solvent may be renpved by any nmethod such as
oven drying or vacuumdrying as long as the

waeondiosi4ehs used do not favor evaporation of tPET/US2007/023668
pl asticizer. 30 Bi oresorbable polynmer mcrospheres are
then formed (302). The bioresorbable mcrospheres may
be prepared by any neans convenient to the

pracBfigfidrl tWHi'I@ﬁucr sié)h&fé@ bre suBQanthill ?rsﬁﬁéﬂ&lim Dape) Irﬂi@ﬁ)‘bartlcles of other

nlcrosp eres nm a Sl ze best suits
shapree eoldd tafsotbleefoﬂﬁed/\ﬂmﬁt@ﬁﬁﬂe's rﬁmbmmﬁgulmﬂ&leplped
pheres are, sub

T TR e T A
agerﬁ?iﬂag aRb 3R ifGud rﬁﬁ?the%%giﬂaﬁ%c%%}u&?% gﬁ% afifdackBial age(rjlt antiviral

ectangul ar para epi pe r od- shape
agertt il gamh profegich agentpasr calnyt cherhaallg hetp&: ag@lts wFhrther, the growth

ind ukﬂ%uq%hg%g%qggﬁgl | n réég ogﬂgl@@kl 5&@@9{1 dedrp(e a ‘gagment
den@zﬂ W n? ?Efbtwth?rﬁiuh ro‘i’%ztlm%{: e hl on agent, or

er c ctive agents the growth _
| n dfernualgioars h@dlto fieyethe misrosgherdse then mhdxhamcteopf the microspheres is

tﬁéﬁ%{a rO%ggrgyeagW Rt drﬁ be apfﬂirlFea]gp'el agﬁger | Vlﬁ{ci r}lll%rospheres
may?i%' b s‘?&eh?hx‘dﬁ%g sdrfenk %6 Bt tﬁ&:ﬁd@ﬁ&@?fﬁ% detsl?&[‘tﬂahﬁle diameter of
| amet e

er of m Cr osp heres 1 s endent upon
the mimcs@hemabe sxmhdhatttlnfepcpeﬂ; ﬁrnmrthanaslrtg‘ns sinaller thmf the mlcrosphere

o S A GRS o s B e micmpher
pacl&’l?gthﬁﬂll thb @lsidd Goed nBRigete Bie XML &'&H@ﬁ@@lhﬁg di?b@sﬁg CPreferably,

hat the pores fromthe casing is smaller than the
the rmcmsphp’nehe/eda dimmeter in the rainge aff slbowd 28ite abbut BEY miierens range, more

th b h th
prefoia s QRHA0 TR BRI BT G cH AL B By
smﬂa‘?@sﬁie@ aﬁiéléstaye&fefé&}ﬁ resulting dressing. Preferably,

osp eres have a dianeter in the range of about
20 The climlricaBethapetbiodegradablrepolymer oﬂ.éasprgefsdhabﬁUed with

biorﬁg%a%hﬁrg}%(ésng ér%g]&oég ?ﬁogafsggqg cénqg%?q%%ff qltge%ql%reaepeatmg intervals to
formgalf‘% 'e%h@pced"’lfr (%efiq{ercﬁgstngﬁkﬁl &Mldc@lﬁxﬂﬁajléhn?hw heat, solvent, or

egr adab ymer, or casing, IS’ then l'ed with
the likeqB@4)o r’Iﬂ:ﬁblrssm?g(fonsqaﬁar this f0@08y is aTswelavahbawgusesthe porogen system

is 80 Er e iynan et meinaleBehin el b e vout gy ™ °
t WiASfolE erribe 8infint Hﬁ@écord%ﬂ&é’@ﬁﬁ the%vé%x@ioh hetold ﬂﬁ@th()@ %})preparmg a

The dressing fornmed by this nethod is al so novel
biorgsedmblealredsmgibatoge e plasedinto A svompd iof anyesize, shapes dgpdrand be able

to ﬁl;l tll% xgél?n%?&ofrgﬁ?tflp(%gﬁ%%g ph@ﬁ?o%gkgcﬁ%?t% évgle{/ﬁ\'@ﬁ g{eﬁ%mg is made by

extribd®¥ Polyntr. '"ﬁletrﬁetﬂodrﬁf Rakink e e is Mustrated in FIG. 4. The dressing
bi oresor babl e dressing that can be placed into a wound

maydvﬁ: uaed/tosfambtatcshapegmwtuepd/hr beadinge able to fill the
its ro e.conf,

V\/n do ” ogrgal?eltg gg ??sg g%&\gcfdk}g an app pnate OvE" & tlo% 'a non-solid
mixture, such as a fluid or slurry, to form a mixture (401). Suitable polymers include, but are
not limited to, polymers disclosed in the other embodiments of the invention. Further, the type
of solvent used will depend upon the bioresorbable polymer(s) selected. In an alternate

embodiment, the bioresorbable polymer is then mixed with one or more plasticizers.
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25 extruded polyner. The nethod of making the dressing
is illustrated in FIG 4. The dressing nmay be used to
wo a@Blosi4at e ti ssue grow h and/or healing. A  PCT/US2007/023668
bi or esor babl e pol yner is dissolved in an appropriate
solvent to forma non-solid mxture, such as a fluid
or slurry, to forma mxture (401). Suitable polyners
that the
| n PReEul e m B e hn LA TR nchRoKERL for el Rt Such tht
mlxmheptteyl}pﬁateg Butadf sehitive mthen stedpolither abaps nal ca)x[tam withethe non-solvent

ol S 4 b AR oo

solv%pbg%gg bEliRiBS td, Sl &fdkation, &@n%%@ov%@@[%?ﬁng and the like.

668 The resulting mxture is then
If orexdrmuate qblasn‘claem ininnluded irethe nfisturd, tenpoky danngom‘l'acnhmtdrymg may

ure precinpi.tat t | uti t .
elso g8 ugeabrs obigs Dersonb AR ESeARp oL UOTGIRPUGOBAL he pRgsipizer. Ifthe
polyye}? ﬁ%%? b&’xﬂ%&zs URAEs e B@BHleé ot dnQRVEGh{cAR&); th@‘é&ﬁﬁhxﬁ%)o%er may

to renove t sol vent i nclude, but are not
behbatmrd:sseﬂ orocongpressed. atl on, oven drying, vacuum drying

LAV T —r—.
a thl‘éé Mitﬂ&lS{le cRingdyB11i3Re diel BRFa %ﬁmﬁ@ﬁslﬁ?@ ahd glﬂﬁfg the distal

used do not favofr evaporat| on of t i ci z@r.
touching edged (#0¢). Mhtheds ofigltingmsayuindedé head mtdmg, e:bemrcalaﬁlumg, physical

cnm%?ra ggﬂgygé %rgﬁ%q%é a8 ¥ gra%% lg%s%% F&%@ge&fé@% form Ele cylindrical
shaﬂe"‘@‘u He&%'t%adméﬂsq al She hﬁ Balca %ﬁnﬁ%ﬁéﬁ% bét?ertfmpthe three

formed into 10 a t ree I mensi ona asing by rolling
dlmetrismnsheasmgl Foo exaroplk, indee embaqhmeahﬂhe ghezﬁt ngiythaee tve trds patterned

4) .. Met hod i ncl
st S b L B S B S e, the o
5 T Sy 5 o
compriging a wetek oo tmknghnenhanmm treximate the lomtuqhualaﬁdgd thegeof. The

oo e T RS i ERRA b T Sl s proiea
cylnﬂﬁfcﬁﬁ‘(!a@ﬁg ﬁrtﬁé&cﬂleteﬂgés hB¢Ye fakedy@ailibl e for gl uing

or wel di ig t ogef he I n anot her enbodi ment, the two-
di Beorssorbatile pd)igmer mcromhems aterthen fmd£40ﬁ)e Téd gucrospheres may be

havi.ng one or nore, s|ots and.ton
prepB B 205 TReIOR P FISEh RS RaEH USiehmy e PG by msrapeheres i
pref@I81§ ih BRI 8Rde of @BBut /ol MBeht SR michstis PehgeSmbRY preftrdbly about 400
insérting a portion of the tongue through the slot” to
micrpnoiol aﬂaequQinqerl cal casing. Further, the edges may

be seal .ed, b | ui resor babl e
i Ihe eyl pbed o rahBra e of Sl They et win
bloréEBirbaB% miFGPRERSI(406). 2TNe ERARSs G%ﬁﬂfﬁécﬁdttre%ﬂart heating intervals to
practitioner. The diameter of the mcrospheres is

formps wipershiped dressinige Therrgustuetianmantocon hydwissing: ugay heat, solvent, or
the 1Be{4fAS "ange, nore preferably about 400

A fifth embodiment in accordance with the invention is a method for preparing a
porous bioresorbable dressing that can be placed into a wound of any size, shape or depth and
be able to fill the wound completely because of its rope configuration, where the dressing is
made by extruded polymer. The method of making the dressing is illustrated in FIG. 5. The

dressing may be used to facilitate tissue growth and/or healing.
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m crons to about 600 m crons. The cylindrical shaped

bi odegr adabl e pol yner, or casing, is then filled with
wQ2008ioeresor babl e m crospheres (406). The casiPQI/US2007/023668

constricted at regular, repeating intervals to forma

rope-shaped dressing. The constriction can occur by

twi sting, use of heat, solvent, or the like (407). A

fifg Bm@é&’@ﬁﬁbléﬁﬂilyﬂlé} éﬁ(&q{o@'@g&%y%ﬁahs Hi3solyétiartni pPropiate solvent

met hod for preparing a porous’ bioresorbabl e dressing
to fartrea nmamlwanpdt@rc;a@Ch s & ﬂald/mmhu'rsofto g aamz&tures(ﬁﬁbe S@mtable
d 0 be abl.e to f| d | et e
pob{FEe the e bt s ifetif s Aol RHL PuBE bl Bbdgiments of the

invenBoMBRerthvY, tﬁéh‘ﬂédﬁ‘@o]ﬂ@ﬁmd w11TH&)eH8‘h @lﬁjtlféfbléf%&irﬁﬂalé pélymer(s)
dressing is ilTustrated in FIG dressi ng nmay

selegied.ubean alterfase embediment, ﬂsﬁsluereyrb@hlh pahymeﬁ is themmixgy, witly one or
Vq 2008/ 060475 PCT/ US2007/ 023668 A bi or esor babl e
MOrEBIASHELCT g a porogen systemis dissolved in an

apaheRESudtirf BRYe N theh extheiediftoAAHdNSO]viest o Melfotyméersibh that the
as a fluid or slurry, to forma mxture (501).

mixi9u¢ prepipitatep oumfépbltuon ditg @éwomme@ﬁi@nah sheef shepe £302) 0, The residual

non-sﬁ(yéﬂtﬁﬁ ieﬁiqo 2 ﬁ#?ﬁéd E Pets)pg Ul odg 69 %‘hc}”% nlgee%?\\/lﬁn}t t}1clude but are
not H’lﬂﬂ@dﬂﬂ) @%rétﬂﬁ Qiléﬁr(ﬁ?i‘ﬂ"g beuemRIYvpRnd the 1ikes &f &1t (ﬁdnore

In an alternate enbodi ment, the bi 6resorbabl e pol yne
plastieizern aningiudediinihe miytiee, ghen aven én@ma@t yashpmadsying may also be used as

longr a%stﬂ% %e pocﬁ?)(t &{ 30 n%t f%hoernev rtrit'iJ negf thg él%st?clge?n Itftgf égf%ner sheet

r suc th ur precip

cont@isk uBfiestrel Bubisles d)ﬂin%tl%véﬂ\@ndﬂdnﬁﬁ[lﬂie%@ﬂtaﬁﬂﬁ?mahﬂﬂealso be heat
(502). The residual non-solvent is renmoved (503)

PTGSE@W@YWG%t hods to renmove the sol vent include, but

ﬁlll}% %sglﬂ gr%arp atnwg) gnqlﬁz‘gﬁ{e@% lﬁgdcz#?(&%le&@@rﬂgr is then formed into
a thrréb afthérBional Sasing bynellingane sHeet it Atylindeeshapé id gmmg the distal
drying or vacuumdrying may al so be used as long a

touching edgerliSPfh Methgéﬁowum@tma‘yav@lpd@h@aé oredding whemlqahglulng, physical

lastic r sheet
crinhap &b fher miarb IS A R SRR I ARG e ffnarical
shapﬁ‘ﬁfuﬁh&?tlﬁ&wb&ﬂﬁxen:ﬁél@ﬂ Skdit ﬁfayfb@ 318 (ﬁ‘iﬁﬁﬁ?ullﬁd T(hbetter form the three-
resulting flat, two dinensional sheet of biodegradable

dimgnsiopaeasing. tﬂ@é axaepladn onpembodiment the sheataayihang fwo ends patterned

suchctflgﬂ tﬁgy %r% 1151? f&héuﬁl ?)'ﬁgweie éﬁgéto%fté% Iﬂ%@é&hﬁpgﬂﬁocﬁﬂfént the two-

dlméﬂswnﬁgslﬁatyis bﬁthoUcHﬁ ihetonert g libG/angldSHﬁ'ﬂrGﬁére glotd 2&@1 tongues
ing, or any other neans_ as |ong

hy I
comgra@gé gg?‘é g{@ ngfi@@ m@sr@émﬁ@rprwm&ﬁth? %mte‘}malrﬁﬂitgp élaﬂreof The
cyllrﬁﬁl%gﬁcasﬁ:l Fo%gx’e{l ipr ns mlgd% W&xﬁ ﬁ%{a h&gﬁgﬂmﬂﬁ‘gh @1@ sfotto provide a

menr p be or m
cyhndrlcal casmg Further, the edges may be sealed by gluing.

The cylindrical dressing is then placed in water to react with the porogen system and
create pores (505). The resulting spaces left by the porogen system result in a casing with
pores. The size of the resulting pores is dependent upon the size of the porogen particles used.
As such, one may use means to control the porogen particle size by use of, for example,
sieving the particles with screens. Typically, the pore size produced by porogen system is
about 5 to 1,500 microns. In one embodiment, the pore size is between about 100 and about

500 microns. In another embodiment, the pore size is between about 100 and about 250

18



10

15

20

25

30

20 di nmensi onal casing. For exanple, in one enbodi nent

the sheet may have two ends patterned such that they
wae@soenpati bl e for gluing or wel ding togetherPCT/HS2007/023668

anot her enbodi mrent, the two- dinensional sheet is cut

so that it has one edge having one or nore slots and

tongues conprising a catch or | ocking nechani sm
micRSX Fiie, the amoQRdifigetd gtalsyqetitised@idMhE partieR size of the porogen

cylindrical casing is forned by |nsert|ng.a portion of o
systethavitleagiuel thépenaerit porasity] &n oneprefenngd émbadmaent, the percent porosity is

at 1 bl 086 @R prdftred s dub ot B R AR pot i 8B 0ht 70%. In
yet refeffed emboBRednt Whé Perchift pRRSsRY &atIy4st ABuRDOs, CT eat e

pores (505). The resulting spaces |eft %@t he porogen
sy Sietesorbahle polymes mierosphyresiarhthen foraed (560. Jiheanigrosphgses may be

resultin ores_is.depe nt..upon t ' . .
preag iR by R EPniehiRERRE RBLuHRRE. e g el hfpiaroppperess
prefe@blyifllthd AgPef ABaN2PRY dbott S0CEmzLo)raniges moke plefirably about 400

~exanple, 30 sieving the particles with screens.
micrpppacahiony 60Q mécrpet e si ze produced by porogen systemis

ab 1 0. ] CI odi Jent
o1 30t i e bR oI A UEeE PO By b BuBF i
biorésdetdbid m Ef€8(507)1 The DAY iS icdmsthiGed &t regiBr, adpeuting D@ervals to
and about 250 18 WD 2008/ 060475 PCT/ US2007/ 023668
formp tapsishapadudressing, Fheconstretinn ean qsewrdydivisting: wie afdsat, solvent, or
n e particle size of the porogen systemwl|
thel?%eg(ébg. the percent porosity. In one preferred

entradisiEn émbbditheREInGROSrd AR AEtH the ifventibn Is@atthadand apparatus for
50% I n another preferred enbodi nent, the percent

use gfc sgheed Aressutsolelivaryoystem to paply sediiced pregsusersue Meagment to a
N N T i —

microBHetes, d9iEubbeDMIIEY. 65 THB YrdsSing pagbRBEd Ryfadiliyatertiesus growth
convenient to the practitioner. The dianeter of the

and/pf kgabisgheres is preferably in the range of about 20

18R B00El o8l RS RSP N 8o, o

m crons Crons. rica
one bt MORMia@adrbeblp pblyikis isidissolved abamgppropiiatesivénit.| Theltype of

Wi th 10 bi oresorbabl e m crospheres (5071 . The cas'i ng ) .
solvery usehwilt fienead upen the higrasorbabigpelymeaHs) stesteda Thepglymer mixture is

¢ _ L el
50 B el 6 O BT GASA eT per
Exarcple8 bf metheds toatehoritaecioltnt includadnn arbaiue ¢éimitedho tdvaporation, oven

invention iis a nethod and apparatus for use of a
drying yacwen draaganddhglikevery systemto apply reduced

Pr &p Er%l?erﬁité §1%§0(t1'§nee% '5@9 br ﬁx%r@%l%%c%gﬂg adlddro tHBIFsBrbable
t he systemi1 nc udes a broresorba 1 e ressi ng
polyBRAfH the isolgeiti af SFOsriIAbredlastiticeaphiatiuged Msthe bblyater aheatthe

resiiuglss;:ygng g@w-{)gererrdlgse%sliyngnynrgéhgg s&%ealg o&zgn rlra}lr(l:r{gl (i)rtv%tcl?um drying as
long as the conditions used do not favor evaporation of the plasticizer.

Bioresorbable polymer microspheres are then formed (602). The microspheres méy be
prepared by any means convenient to the practitioner. It is desired that the diameter of the
microspheres be such that the microsphere packing within the casing does not impede the

flexibility of the resulting dressing. Preferably, the microspheres have a diameter in the range
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and/or healing. To start, a casing is forned by use of
one or nore bloresorbable polymers (601). The one or
WOorReos/0bi4eF esor babl e pol yners i s dissolved i n aPCT/US2007/023668
appropriate solvent. The type of 20 solvent used w |
depend upon the bioresorbabl e polyner(s) selected. The
pol ynmer m xture is then sprayed, dip coated or poured
of a@dﬁﬁ r20’“%0 Si%dt RAG E’m%ﬁs tdhge RS Prétbrab Bl abR0E 40(ﬁmf&6ﬁ%\¢6 dbout 600
Exanpl es of nmethods to renové the sol vent include, but
rnwmma not limted to, evaporatlon oven drying, vacuum

d the Iik I nbaodi , .
or ‘T Pelfer e ernives 8 ot o THE R avee CRpYbT B Saipe i
coné?x%t&'l@tr relg,iilalt ti‘é‘pe‘é‘lﬁ‘ﬁg’ ﬁl‘férvalk to o aQopSHaped Hﬁa§§1h§' TRE Sonstriction can
are included i'n the polyne then the residu

occm’dﬂy\xwmtmgagsetmef heatpeolesit oy tlamlyker(éﬂﬁb dThersisulsing dmmng is then placed

TN LR N TR ———

two gf Ho?@@lre searPB}aYd@ for Wv&féﬂ%@@s%&% #rhh 4 hedkef BfafREEr dressing.

02). The crospheres may be prepared by any neans
c 0 rT\he medaiced pressure therapytdevice iethen placedindbsd ceninunigatiomavith the

woul S b Hetsolig Ry AR [ esaBBA TOBEa L’ TRpeHade ofa

ﬂexﬁoqbesubgﬂaﬁé‘é kPrlsfehiblyf"fthé Ré RSHpEiMb R, 88 bltking or slowing the
Preferably, the m'crospheres have a dianeter in the

transmaisgjen ofl GithaD1ig aid8 b g4 Beﬁéﬁblwﬂmﬁa‘mmm of afmmxmajtthat permits

the (ﬁ glﬁpg gfﬁtier ?zg&ggggﬁ%g%g %prglg Ilkgﬁgsreelrﬁéeeglgqr ap}g{d 51%23 vbjhen reduced

pres§ﬂr€ RIBIYEE GPplRtde THRRRape! vAIGS teMdloverthe RErfaRIfMRe WBER site and
he casi'ng I's constricted at regular, repeating

dressmg and extend beyood theaedgopef thh aypadd dThe éxapg is sehered to the skin surface

abof féwinid flmiarensa Fotppple, ARty Rog I ALLER gt rgduced
presil}e GellNe’i‘f Bfbel 1§‘b¥ﬁcéd‘l§‘en\é&l’l'ﬁﬁ’e &ap& ah@ ekfehds Gl Fropd1@mRenddath the drape.

size of the wound (605). In an alternate enbodi nment,
The reduced pressuee delvsry wgs may detmadedd dny medigak grade tubijeg lmetenal
The

ol O P 5 P B P RN g may e

coatEPWAH %g&ﬁE t@&e%r& e tﬁBln‘g%HH&uﬁi foqhd @Q@ﬂd F&eRamplethe tubing may
wound Site and the dressing are covered by a drape

be contetbwith heparir) affi-esagilants aht ibregsns, Rn@faéhel‘sn% antixgrombinogens or

hycrp PR TR dCarURE? PTSET A 5P e s MreRdp St orppgmication

toa EHdﬁ@&l préssiRAQuide, hivAipRéferibly htpriReS Atirister dA€ely placed under the
di ffusi on of water vapor butpﬁ)row des an air-tight

vacuygaihrenghrfluit eomounication withiag @lnteésjlre m@g@ uTleus in this

embggt} g éh ﬁ%ggl %ﬁg{jﬁg (ji-srgs?agnrltiﬁagtovgd g\gtl &}gz \g‘:\éﬁ lgre assisting in
applbi qudéllcﬁ@ gﬁe?g{gggo Qblivdtm g\ MRiidcto, ditem@iiagelvids mﬁtarve@hﬁdcslte
Reduced pressure therapy is then applied to the wound (607). It is understood that the
frequency of reduced pressure treatment depends upon the location of the body, the size and
shape of the wound site, the exact dressing or dressing used, and the types of various agents
applied to the site, if any. Further, depending upon the treatment regiment, reduced pressure
therapy may be substantially continuous application or cyclical such that it oscillates the

pressure over time.
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15 about the wound circunference by, for exanple,
adhesive material. At |east one reduced pressure
waeleiswersys t ube i s pl aced beneath the drape, anPCEXEENUB23668
out from underneath the drape. The reduced pressure
delivery tube nmay be nmade of any nedi cal - grade tubing
material, including without limtation
par@eﬂﬁlﬁ%ﬁﬁﬁnﬁﬁéﬂ &ﬁﬁ@ dfé"ssddg 8¢J0ADEd hédrblinlrBfilts it B microparticles
tubing may be “coated with agents to prevent the
providibg mepisiative 36 the compréssionwesuttingform @h@n@h@d mmumdmrn@y This

resifile ¢ poRBEOGY ORHT CAREREREdoRgRla FERPUR BB A iy granular
tissUMBFRRIN. IGves Wbl ﬁé\ﬁ%suemﬁ & 6 thePIpassbetv €l thy Riidroparticles.
tube is placed in fluid communication to a reduced

Furthere gmuubngg tise rep/lmee thehieresorhibly polymer as dslegrademi st er

corfh P e mery Sun MR PALEPEYdutddh oy porepgrbable

y‘iﬂ’é‘r%n fHERSRIAEBO1). thﬁn@bﬁﬁéfmaﬁ@fz%ﬁSar@ﬁacmd@am fhe gélﬁ@er then the
distribute the reduced pressure, assisting i

resuh]@b’sq)wrg maychegenopedly amemetbod _du;th aseEviEm gryflmgmld\sacunm dsying as
o TRt 4 O BB B o5
unge &l aRfhdrivatboldiiRedt rsQéﬁJGBO‘P)/ﬁx?ﬁhelr QahisRds fhre%ﬁéiﬂiroﬁ of a porogen

treat ment depends upon t | ocation of the body, the
systegi tebmnesorbshkepelwhertih &amimt sThus, where thexdzessingrie placedwithin the

wou e 5} R T GEan e RS p s R o R opetion of
porek BEsiky eat ment regi nent, reduced pressure 30 therapy
may be substantially cont| nuous application or
cyalhs: @a\renmqumanu in apepeddnica with theinveptiarsis o @ melad and
445 PCT/ US200.7/ Q236
ooy 10535016 POR YR A HPesk ST Boei P B Prdycartrs g e

treattriént 10 WhGHPRER! fﬂe%&ﬁmﬁﬁﬂﬁdﬂ% A@ofRsS bidredoptabl ©drefiing comprising
conpr essi on resul tin formthe reduced pressure

biorgseehahlpymicrprpheres,dg |11éllsaﬁt9é in 1@ dnpression transnits

hani cal .forces Lo} wou u
0T EURRIng3) fRrtief B vof of O O pig oty Bt ynBis Y bl one or
moré B@r@ﬁﬂﬁﬁﬁs PORYTErS And B PoFdiged Qﬁb&ﬁ'ﬁ ke dissolved M At B@roprlate solvent.
ranul ating tissue replaces the bioresorbabl e pol

The fpeiof selvgntansed will depand aper thedieresarbaide pelimer(ghis! ed. The
polyﬂ}%r 1Qt|],1?eslts 'tl‘[fcih s%{'a ed Sdlﬁg{’iﬁg%fopqt‘?gd g&e? ra%?ﬂﬁcpe? Bl Sithin a hotlow

["ven one or

cylufél'eﬁ&!dhcthzﬁ%és@fa@e [9\atedeshd the tdiRIuAPSAIVERK is r%ﬁh@ﬂed bg for example,
resi dual sol vent may be’ r enoved by any net hod such as

evapovasionde venrigying, wuumrﬁrﬂngJ ang theslike. dngma&temq@ embodiment, one or

oS08 &g Bkl RLPREI LR ggor mor

plastidigkls afeUndli@sd lﬁmgédl &r, thg tBél ethoddf edsiduaPSy10gR Removal should
systemto bioresor | e polyner in the solvent. Thus,

not fapreveprraioreeitha glastcigetaced within the wound site
( 69@ cﬁ%%;}lf Jalsfriélé 3 th%ﬁlg AR W,WelI 48 L€ WRARE pbrogdr §)¢S’f@m (702).

The resultlng spaces left by the porogen system result in a casing comprising pores. The size
of the resulting pores is dependent upon the size of the porogen particles used. As such, one
may use means to control the porogen particle size by use of, for example, screens to sieve the
particles. Typically, the pore size produced by porogen system is about 5 to 1,500 microns. In

one embodiment, the pore size is between about 100 and about 500 microns. In another
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pores in situ. The seventh enbodi ment in accordance
Wth the invention is to a nethod and 15 apparatus

wo orosacwetiuced pressure delivery system used tPCEHPPL097/023668
reduced pressure tissue treatnment to a wound site,
the systemincluding a porous bioresorbabl e dressing
conprising bioresorbable m crospheres, as illustrated

embbBintdn® the p&e%?z%iif‘get{)v%eﬁ HBR 0O Ynd' 8RO 5PRErOis. Mirfher, the amount

bi or esor babl e pol yners (701). The one or nore
of phiiogere systdnabsed anditheparticlasizeaf thermogegensystemmwidlraontrol the percent

porcSiy B ¢ AU Fied FTOREY p BT EOtEty St JERLARERE SO, In another
prefBPed SRES FneRt hfég{eg%nt PoI8siBPs WBBE 7004 L MryRt prefdri@embodiment, the

sprayed, dip co or poured over a cylinder or
percantt fforosity ikof leastvabauti90%der such that the surface is

e Higiesorbakls BrlGrist FUFOTRNSER 45 DER AT ATY G Osalgges may be
Pfepta{b% Hyl 465 -mddds BOnvehicaf RAthe P%QQ&BG’KE Nt is déﬁlﬁ‘edothat tHPBRimeter of the

pl astiicizers is added to the bioresorbable polyner in
microkpheses| beesuth tHat themeicoosphere packingoivithini thé gasing dnes not impede the
included in the polymer, then the nethod of residu
flexipgfy hite e SBRAR druni, e g I ahEB S Raould be
i . ol . . " d sidtem.
el 881 A b RSB SS Tt s
Preferablyl thengicepsphares haketa digmetaringbe mgge of ghatue 29 teshdut 8¢ microns

a casing.c risi ores. The sjze .of the resulting
rangf RAE RIEfeBbe AR 00 BRTORH e BRYEPBmicthaspor ogen
Parrhk bR e #Erospifersitiz & thef Peacd® within the RadiB(743.0The cylindrical
_control "the porogen particle size by use of, for '
casirgarsphsticted persgslar intesvaly €7GShe Theonstybtéan meynsinay hey but is not

. .1 ore. si,ze produced.b 0 0gen em.i ut 5t

timitpd S B9 SRR SS5r hahe, BAIvRERr BETAE TR Bmd RS spiBe” The

resultiip\¥P&RIn3R9tHen hPfe@ MathADAY tvovAd sidhcth 6 fill$ theaRgid@id siZe of the
WD 2008/ 060475 PCT/ US2007/ 023668 enbodi nent, the pore

wousd £H6).s Irbast altesmate bobodineot, swiel onmots dregingsiace bragled or twisted
urther, the amunt f porogen system used and the
tOgeE*&F{q @F@ agplfger@a@ﬁtgrgrgpﬁ%n systemwill control the
PeThe RlductPpresdute t_hefa'ﬁ%"a@ﬁc@ {sah& plasedBiiIRAd B&Rfifunich€on with the
percent porosity is at |east about 50% In another

woupd site{702H Heroothie meind sittandoibe deassing ereossivesediby aadrapg made of an

. 10%..n t preferged e di,ment ...t he ercent

impesgee sy ancR i SLAGMIE R uEhe il v Bug pRuRENsgics gt e wound

site AHdCArERRPIRATxA&NE bePei the eaRd of AE3)ountll SndbEpresRiisty 8cured to the
may be Tprepared by any neans convenient to the

skin gurfagei abowtrtbe wonnd r:iscmértmed Ahleastione reflugadpressuse delinery tube is
] CI OS res be such that the mcro ere packin

placf] G4rRRRIRE Sng ong babe Rl f oy RD B ol T Fpcgy pressure
deliviefetube $¢4plhédddn FFuRS Edfunichtidn 8 a redited Pres@t 86ureé, wiich preferably

m crospheres shoul d be . o '
comprises a canister safely placed under the vacuum through fluid communication with a
reduced pressure source. Thus, in this embodiment, the dressing serves as a manifold to
distribute the reduced pressure.

Reduced pressure therapy is then applied to the wound (708). The unique

configuration of the dressing described therein results in the microparticles providing
resistance to the compression resulting form the reduced pressure therapy. This resistance to

compression transmits mechanical forces to the wound, which aids in granulation tissue
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10 greater than the dianeter of the pores within the

casing forned by the porogen system Preferably, the
won@soepher es have a dianeter in the range of PODUB2080023668

to about 800 m crons range, nore preferably about 200

m crons to about 600 microns. The polymer m crospheres

are then placed within the casing (704). The

orn?a)ﬁohn@)”v'ePﬁJne Wix%e i1l R Irtd BeRPadds beReéh Mie microparticles.
I nterval s 05). The constriction nmeans nay be, but is

Further grahﬁlahngtl‘ssmd remaces theshipregorbatde pakymiengs it lﬁlggrades heat ,

fg lg’;/ﬂe?r}tg]ﬁa e btgggy% lfqetg atrﬂetﬁ (E)p%@ dr e%llsr#)ﬂ 1qdﬂglnmsﬁ/&1ssue growth at
a wcﬁiﬁﬁ@ﬁE B?hsé 54 blokéofﬁdﬁle?aﬁﬂﬁer@&sﬁlg@n@ﬁsﬁlﬁ%wrwl%ble

n an alternate entodi ment, two or nore
mlcmspime:sngmtm@ witlsn dddoresorbabils casihg, aoidlestated indf o 8mkbtere, a

e 850 e TR e e SRR SH aGR 1 -5.108

1013"%#1 la’ch WAtHta YolRd Ql?eogabz) Ha&ﬁlmg he dfé&éﬂfé (SOI)%uch that it fills

reSS|n are covere pe nmade of
the shapersrwahddelstbkmﬂlwwwltdmm (8@2)fl exi bI e The dr ape Wil |

o IB8 R i DX A BESnt e ot ooy Bref by Mihution ganifold

(803199Apdr§f>@(8@h} ¥% piged beeir th@ stirffe of HicwauHidl site €8I OdressinEe(802) and
circunference. At |east one reduced pressure

dlstxdettmmn@nlioldaéoﬁ)sanqmmnidd beymdtthe edgss of ﬁ}@é’VOléilﬂdlte where it is then

S R 008 ATRE A0 bRy e G ahosve

Pref&f@ ﬂieQﬁiﬂe‘{%Oﬂ)qs Pndde Q¥ 6 finrRIABIE SubSRIACE Ehat W éxlible and permits
preferably onpri ses a cani ster safely placed under

the dlffasmmoﬂwmet Iqapm dpiat prowidds emamtightenciasires th a  reduced

G GBE Ao it nal feshists 5TTOa b 1leed ppgure delivery ube

(805‘) %ialt' Fseﬂ’ulﬂfye&ﬁﬂécﬁed tBQHlé‘ﬁﬁﬂlf&ﬂ$§@3)r Wﬁl‘ﬂﬁ &Msﬂrﬁouﬁ&?ﬁlamfold the
lied to the wound he “uni q

reduc pﬂegawreaderlmr)ombc (189561 nsamfo:@ecﬁbx on¢ Qreuoneﬂ@nl@; iPutside of the

s 1 s SRR i D e

frond th8 H?é%h’mg -(ﬂmf) ah& %hfsﬁé‘rﬁciﬁ‘e drdpe (81’)'4}’ r ’Fﬁéﬁeﬁﬁcéd&ﬁé‘s%ﬁiet delivery tube
mechani cal forces to the wound, which aids in

(805¢ mayheanadsrofiang mﬂélczlagm@e am 066175 irtingseahutdissen

ormation.. Over ti sue_ W | LNt o .
parelfiBaref dpigate O dreine A e 8 et i el 1 bievbeltine bing
(8059 hdtudloattb Rk Whwilter epl aces the bi oresor babl e pol ymer

as it degrades. An eighth enbodinment is to a nethod

anThe psced pressues ddlivenciohg (§98histnlageddn Gris\gommenication to a reduced

e SR BB R RN BB g3 08 et

placd tittieP th VRCRA SROHSPTI6 dCBRini\Ehicatidn ithustedadedcbresdufel sGurce. Thus,
8. Here, a dressing (801) nmade by the nethods

whenithegedunsd presswse sounsel (§06) issturned o, tdvuesdrpressws, is 1pphe§ to the wound
site @“2). Upon application of reduced pressure, the drape (804) compresses and conforms to

the surface of the distribution manifold (803), which applies pressure to the dressing (801),
mechanically compressing the dressing (801) and pressing the dressing (801) into the wound
site (802). Further, the reduced pressure may draw wound fluids present at the wound site
(802) through the distribution manifold (803) and reduced pressure delivery tube (805) to be
deposited in the fluid collection container (806), thereby preventing fluids from entering the
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10B, and 10C is placed within a wound site (802) by
coiling the dressing (801) such that it fills the

W@ h@pae0435 ze and depth of the wound site (802)PCTNB2007/023668
wound site (802) and dressing (801) are then covered
by a distribution manifold 10 (803). A drape (804) is
pl aced over the surface of the wound site (801),

redudEE prsfiffe (SRed (g@ngltséﬂf StHus bthth@ BB ainiept, dhd @ Mbufibsl manifold
ext ended beyond e edges of the wound site, where it

servestotmstnbutsehmreddcadcpreﬂseres kin surface about the wound

ci rcunf erence f or, exa n sive. .

Py 0F 8Re BGOSRt dhe papammmof ARG TR fspbs hiedoyith a rope-
shap%H k?)%l@é’lﬁﬁaﬂl@éitesél f:&rﬁfﬁ'l 1@f5§oﬂbﬁblﬁ‘rﬁléros§]‘i‘é?esd whtesthe Basing does

wat er vapor provides an air-tight” enclosure. 15
notffmwealdmstesl but i on rmnl fold (803) conprises at |east one

{50 O el kST P b W s
com h§ésral éayﬁq QtHFSHES, Blefl, thd\Gsinze6 RFREd B BiosesbidabR! &?‘Yﬁﬂm and a

ube (805) is perforated by one or nore hol es. tsid
poragfen tsywem,dwhetrr: theuasing isrexposed 19, a fluid wle@lme@s pfnfesth@p@rogen in the

05
casif SHRAAE POIFSS I o8 ST 3 (o IPoR e o BB e (Bigmgpartiles,
cons-ﬁtﬂ&ed @Q‘égﬁﬂr Pé;%ﬁﬁhg Rit&HeALl &ﬁfo&‘mta%ﬁe daptd Qx'%)ssﬂ‘@ycmﬂ €hen is placed

made of nmedi cal - grade tubing material, including
wnhm thtromunkilsrtﬁt ation paralyne-coated silicone or

b t it t
58 HT posBE e yriBE e SRR oF £16 R Bl easing
comel&a%SaLifo@o |s'y§1’t@ﬁ1¥bﬁt‘th@p&1%g5ﬂ systenPlsafoe detivated il la@vance of the
comuni cation to a reduce ressure source(806),

dressing bhing médced sbthyn &x@wmwné sife.alnfthisieshbodiment the porogen system within
the GG eta Rt b ] RS P et B W the casing

siw.Source. Thus, when the reduced pressure source (806)

Is turned on, reduced pressure |smg lied to the wound
Si tha 80 cay}ﬁ@nraapp lof & poioys bigireso qurr@@mmqsmgh;oresorbable

mlcrpng%(cﬂeéfsrq m'llln.ﬁliﬁa%e $ gacslkngg% ﬂrqﬁﬁl t he s rde%%% bléresorbable

polyRe® st pRefeablyNaciiesSplagiciZz9 1 Pores HEhb 2AWi g’ltd(&?}are formed by use of
conpressi ng the dressing (801) and pressin

a poriiges sysigm( 3be yasing (0 his ﬁA)@d ieithdgosserbalylg polymer migtpspheres (903),

Whi‘{"ﬂfﬁﬂx&ﬁ%ﬁ%f)greﬁ ?’Sé?lg %%ann%a Olnalu %\évn% glrfeg}?ré%tﬁ le%{ Pgﬁg Qlimeddr of the
mic et 3! (J0X)&Adu1d bR EréctiRAlkhD dRSstér faR] porey YORWhin the casing.
T305) 3

to be deposited in the fluid collection

Furthesnthaidiesnetersdfend theameuny opmésresnhiereg uped wilkrepylbin altering the void

spacg évdﬁxgégx%&nggogﬂge es\/@l(}%)goﬁtegfio s?RSatch glﬁn %%%@t@eg%\%%?%w tissue will

infil@afe &gt v bpack befodd tHerbidteéorbabl émiirbhdres Hegak D winO F urther the
di stribute the reduced pressure. I n one enbodi ne

diametgs of pad theamapnhet the aigospherss uedrhpuld besush thay e Welﬁng dressing
is f1kiB18 Bffiough to coil within the wound site.

Another embodiment of the invention is to use of a mold to form a bioresorbable
dressing comprising bioresorbable microparticles, whereas the mold is illustrated in FIG. 10A.
First, a two-dimensional film of bioresorbable polymer is formed. The two-dimensional film
may be formed by any means. For example, the bioresorbable polymer may be dissolved in an

appropriate solvent and then sprayed, or poured into a two dimensional sheet mold where the
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shaped bi oresorbabl e dressing conprising bioresorbabl e
m cr ospheres, where the casing does 5 not contain
WEIsH604rH anot her enbodi ment, the system and PEL/OS0T23668
FIG 8 is used with a dressing conprises a casing
with pores. Here, the casing is forned of
bi or esor babl e pol yners and a porogen system where
residi® 6198t nQre'rrﬁ)v@éI PAsthatitel§, the Blodesobtable pobpfiérsmuy bédisdved into
porogen in the casing, creating pores. The porous
an app@pngtmsglvmtefmdfthd:n exdruginghintsi zm@smlmm Eurther the resulting

blOI‘F %q?o@eir(tél%re ﬁg? mag%%@%‘étrplgm e(g §SE§ ts oy Qﬁ(ﬁ ’gh‘g ?%to a desired

thlc]Eﬁe§§ e’ﬂo miékE el @ ol tkadlel Bne J)ﬂh@ﬂe'ﬂlzistl@iééﬂshﬁdy added to the
nbodi nent, the system and nethod of FIG IS used

bxorwowbabéﬁnfdsmngmtb@miwmes a porogen system but t he

G d2E Ty 3, bR phAE A4 20 Blachdfigg g motd oo
The $H19 85 MBiRde-difleasiBRA] QEEOuF/nfHsiMgt datBrs b? hbllews agiodPplated on one
the dressing reacts with wound fluids, thereby for

facerod thegsmeld; Mmaltqq@atwggzp% of the cegterg of the I@g(lg mbpré:sented in FIGg 10B. The
first bROL eg%?%ﬁ% 'pgr Jex S@iglggg@gﬁs &agédeosv% ﬁq%%&ld%&% {]t%e ﬁlm is

CONpFi‘si Ny ¢t opar es s S in
comEie@sedQntonhﬁ coaiRGhd HHdn suefacé Biethé crtas thon:bwse(d BOZ)f a

oresor babl e polyner, and preferably includes a

pl Bieregqrbahle pdorrr@s migrospheres 45¢ thgn foumyl (0045 dhemciggpheres may

be ol radn PR S BT o preeRiGRTc Hee bl e pibifphere
prepaBaYioR éndiiRPRAE Be B ¥praing MRaRsd, oQH Sitité¥mdl§ioh,Weater-in-oil emulsion,
practitioner. The dianeter of the nicr ospher es (903)

oil- @mimn@p sien grethndeand the diken Brederabhy: e mycrosphergsdiorned boe)a diameter
in the! n%r{l]ﬁ%:?o Fg%@ftggg%grgg)gr%@%&s rzfr%? xg%x%{ﬁ?{:t%{abgt t}%ﬂgél(t)(s]ﬁucrons to
abodtr@goylgbl@nsspace wthin the m crospheres (904) The

voi d space is inportant because new tissue Wl |

i nfThe braseserhable palymiensipicsespbeted are thereplacedrwidhup tﬂmréters (1002) and

s 5 B0 81 ROt B Dol ohine i REg 2o na s
blorésbﬂiabtd‘;ﬁ)lyrﬂéwﬂiﬁn (1908ly. ERsiis ik fitsBbibtedutbable pefbﬁ’lh@lﬁlhqw%) and
coil within the wound site. Another enbodi nent of t

seconﬁ baﬁ@sombiequlﬂngrs@noﬂoﬁ%wn@q eachitherat thegres(d P%)cﬂbgut the

[ | I
cirofh BB O RTRLS! PoscEb R SRR (1BR1s FabERARIGR of fSsccond
biordsoftsble polymer il 065 parll thé twonmoldslgl @019 and PEINT7P agedioy prassed
i.s forme The two-di nensional film nmay be formed .
togeﬁlﬁytwahfge nterospheserIvighin thecrafersy thersby ABTulings ?AHFSSOE%&WG linked
ca SQESQ}‘% ved in an appropriate solvent and then
P ad ,cor poured into a two di nensi onal sheet nold

wWheughdrid ond4lte¥nafOndhdaatdnt Sa BioTdsbibabIR sLAESHa8 be used to assist in
linking the bioresorbable capsules. Thus, the first mold (1001) will comprise a first
bioresorbable polymer film (1003) placed within the craters (1002) and the craters (1002)

filled with microspheres (1004). A bioresorbable suture is then laid across the mold such that

the suture lies over the craters (1002). A second bioresorbable polymer film (1005) placed
over the suture, microspheres (1004) and first bioresorbable polymer film (1003). The second
bioresorbable polymer film (1005) may then be held in place, to prevent the microspheres
(1004) from falling out, and the first mold inverted onto the second mold (1007). The two
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resi dual solvent is renoved. Alternatively, the

bi or esor babl e pol yner may be di ssolved into an
wapmpsopurat e sol vent and then extrudi ng i nto aPCT/US2007/023668

non-sol vent. Further, the resulting bioresorbable

pol ymer film may be heat pressed or conpressed to form

the filminto a desired thickness. To nmake the film

molﬁ@( 190 Pﬂﬂdﬁ@@@ﬁ ar@ﬁh%n ﬁ[)t predsed Rig%ﬁief £ 87661' the ﬁﬁ&’m@ﬂi&& Within the
bi oresorbabl e polyner in the sol vent.

craterashéreby]gesﬁlitmgﬂlnbecbblemsoﬂbablle@apmlqswém addition, (ltll@ @Q;ﬂtemlated that the

two mﬂ?ise@ bﬁ ed '(2{)](27) "Jr‘%a(@tr)aldgq l§ﬁ1§ %(Hf?r ch?lﬁaqo(;}?tgtﬂzc? uture by including a
holl&Wed vEnéik06R) picea @Qtv@@n @[becratfaﬁc(*l?o@ﬁ) zlshﬁué’tﬁitéii inAA alternate view

alternative view of the craters of the nol i's

of tiprm@érﬂ@d) |1mFF(T- doaq. TLB\S inhis altemste vigvodbe ar&el £H108) between the

R e Sl S BARS R S A TR A g o0 an

secopd 2@ €1 0@)‘72)&1*&910@ 56Hl & 1D g@her) el saiiFe {5130 dAmaged or flattened.
Bi or esor babl ymer m croslﬁJheres are then forned

( 1003t anTther nhtctmatg pm@ﬂélmemy e morpx} mphkl @Q0D\elspgompsises a third

. h
blOI'?ﬁOEV §E gﬁngterolé)lfnéglgg%{f ng 1tn|ﬁ:g ﬁrs 8f ﬁ% segog%'m%@ragé Fﬁled with
bmr&@%m% pd?}qhel‘ RiAGpREres MPhiss, e, firdErheld-(1 oolqlwluesampsﬂs@a first

-in-oi emul si on net hod, and the |ike. Preferabl

blorc:shdaabiambxtphteﬁlas(lmahﬁdcddawhla thti cxaterse(l 003, ¢raterhd 005) filled with

mic SR Tho B0 S R0 O BB fver e
m1cr$§}ﬁ1€pésqﬂ 654)7aha Fr & bRALIOIBIbIEHAlyRASPHRA (315009{) eThd®Romd BieRdorbable

hin the craters (1002) and a second bioresorbable

polypmr §itre (1603) maytbeshe held i ploet toprsvent fee micsepbpice |(1=_QO4) from
(1004 df bi
il 00 e T BB Tabe R gt aoon

and AQ03 L4 MitbnHo? pRsSIdIaRétBerR kydT e rhidrcs@phé;@%)thﬁpme 3fters, thereby
each other at the area (1006) about the ci rcunf erence

resulsingtip a lipked bioresorkablecapanlessiressing007) is placed on top

of gt 1? SHAR %“((t%f d’i‘%m%e ﬁ?ﬁ@b‘g?ﬁ”{ﬂg 'bﬁcfrkziog%a(gs gog}m@f‘ﬂlms further

comp@ﬁ@tali@fogeﬁ s?ﬁéﬂn tAxesubh, thObisR6®abMipolyniertilgs a3t slaced in

thereby resulting a bi or esor babl e |i nKed capsul es
wated terparingith te plomgen systempang geeate posesy akhas @mzs oesurdefore the

b1orft'stgba§fe lggsgllf% S :‘t:(g{-ggnﬁ?fkeg caﬁ.ﬁl?%s byq.hsg%f{ J)lﬁ gh@ Kig.c.
Altefnhf0dly, the kéacﬁ@ﬂ’mf 1he Porogleh kPdtem Rh@ E&&ﬁéﬂ)@@(ﬁes{lﬁby B®dur in situ when
film 1003) %aced within the craters (1002) and the

the linked bmeseahab capsyle deessing wmﬁs I@msﬁ@ﬁtew woypd fipidspThe size of the

B S T

mea6QoHtréli the pSREBRPirticleal2tHust bf I”fbx( Qffple, pileaingdhdParticles with
over the suture, mcrospheres (1004) and first

screqsis hetose tsaregepaagtiales are added 1o 8m)bioresrbable palymer. Typically, the
pore g}z% é)?éﬁ{cgdm#' goﬁ)l%tlf{ ?ﬁsrtenfl 4 a{po(lflﬁ g)?l)égmlér&%q IH%nQ %ln%ohf?nent, the

€ mcrosphe
pore size is between about 100 and about 500 microns. In another embodiment, the pore size

is between about 100 and about 250 microns. Further, the amount of porogen system used and
the particle size of the porogen system will control the percent porosity. In one preferred

embodiment, the percent porosity is at least about 50%. In another preferred embodiment, the
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(1004) fromfalling out, and the first nold inverted
onto the second nold (1007). The two 25 WD 2008/ 060475
wWEOIBERED7/ 023668 nol ds (1001) and (1007) arBCT/O82007/023668
hot pressed together to seal the microspheres within
the craters, thereby resulting I i nked bi oresorbabl e
capsules. In addition, is contenplated that the two
perceRY ﬁiﬁosﬁtgq@lﬁmﬁ ndod 1aGé % eﬁ'e%boaﬁnélﬁ rtH@ ex’béht gorosxty is at least
accommodat e the suture by including a
abowt98fmel (1008) pl aced between the craters (1002) as

il Lustrat i e vie 1
| 0 1o deStidhiatt Bl of e Tmiieiphie B s o R nrds i the
camﬁ%gt@@)nah@lt H8R thel R r ¢y Pﬁérﬁ dfantetél0 3D is WRHEstkabRYS havd 1Bk ld@iheter of the
annel (1008) such that when the first nold (1001)
mlcmpher@elmmhlhoﬂmn(tm)@’mgaoee $ize besewgedhie migresiheres wdwdd not remain
Eh(?r e .is not damaged or flattened. In yet another
Wlthé’? (APE enbodi ment, the second nold (1007) al so

COMPESEST fhe hibldshf FIGON BACr TIeDIherdAsHe YOIt i tﬂerﬁreésﬂfgattustrated in
within craters of the second nold and filled with

FIGbl lor Bersy bxatﬂserbpblle)cmulest(d:@(lis) phelined tagether bylaémpnes@bable material

0 R T piheraSSt bpiaESaab e R SoTIG R Rugyssorbable
polyfleRiighs. TA&)2icH dal BLtﬁQ(WOtl his oA OSIIGeSsTHALIO Biidrop@tidled (1104)

second bi or ésor ba mer film (1005) placed over

enclowé wxﬂumacbscphw@@lqn@mm ﬁlmd(lfQOﬁ)st bi or esor babl e

I m 03). The oresorb e .
Pt issting S ERO, e BE pSR AR redh FaprelsgRIhGopf ThifBFessing has
the 19vel Bsne EintRat(iL & ooilf witia hduhdkitd 4 flUthe sﬁEﬁ? i€ ahd d&pth of the
nold inverted onto the second nold (1001 he two

woupdbits Wheo tgducedhpressuootheragy @c@msrthmaps»hee 61984d) mgertesﬁemto the

woud sBF Broi it g ORRE Rt Bt DS B i ElERfgputes. e
dres$iHg hl¥§ e Us8d YR itsaN@tdigtfibatk réduded ﬁrem@dmﬁ@me thigpy. Alternative,

bi or esor babl e pol ymer filnms furt g)&prlses a
the dsessongenf HGsi bmayks ugﬁﬂtwlthtatdesmblﬁmm e poI ymer

fil.ns n _20,.wat ct

o PR BB 6 top lyBRigfis « Wi Rkt A rd\ided for
proridifhg ROl REOldxkh at 4 wbild sfee ’Iﬂﬁ&ﬁsﬁeﬁgrf)ﬁtﬂ'fklt irfékﬁ’l@s a rope-shaped

capsul es by use of the nold of FIG |

biorggortableadresselgcommisingdiencsahatde ntwfepzpt;pl@g,earmgrygﬂ@ adapted to contact
the %%%@gsgﬁgquggéd:‘%gm L §SEWr in situ when the Iinked

ressing conmes in contact with

Vo BGdhdr] il £ifinal Eidodintent 6f the igventies 4l Bioregorbabile dressing comprising
dependent upon the size of the egorogen particl es used.

bioresgrbahlermi cm@rtrdgfs maxbebrmed ety adireyirbatierplymsg egsing or film
is nd? ﬁg%cf clpefhﬁ' B¥ndds ?m%ttdpgtftx%fes gd atd fhbh Bﬂex% hgte microparticles

scréeens ore porogen par

are pMo‘éd adea t:?hﬁ(htﬁ:ahlnol’d&ﬁﬁtr ibasl rﬁadmiﬁal’tﬁdires&bahle aldterial.t The
pore size produced porog}en system is about 5 to
mlcrgzngt;elew@rm linked wn%e YdEated statedy apy macags, Jaclpding but not

llmllgg 'td(@ﬁgtoq g, C 100 ﬁ&qlr&%@ therf1 lmlﬁﬁé) B5d tHeNiRNAHRGhold is

pore
removed, and the resultmg cross linked microparticles form a cylindrically-shaped dressing

comprising microparticles. The dressing may then be used to assist in reduced pressure

therapy.
While many of the embodiments described herein include microspheres having a

substantially spherical shape, it should be appreciated that microparticles having alternative
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I S between about 100 and about 250 microns. Further,
t he anobunt of porogen system used and 30 the particle
W@ 2we/06f478 he porogen systemw || control the pRCT/ER1007/023668
porosity. In one preferred enbodinent, the percent
porosity is at |east about 50% |In another preferred
enbodi nent, the 26 WD 2008/ 060475 PCT/ US2007/ 023668
shaﬂé@ 'E:Gﬁﬂtbe REbRBILY fdrmidRRPherdd Por leRanvifle, ﬁ[&&;ﬁi’rﬁﬁ@s of other shapes
nbodi nent, the percent porosity is at |east about
coulg(a%o betfoirsed eﬂem&r@ﬁmclcmawbemtaagulot parhldelepiped, cylindrical, rod-

cr rres he such t the pores fromthe casing
Shapﬁfie ‘g’ﬁgfafé’ffe In Ot HY ?,rrsg%eher e diameter. It is
ungeg LRI BuliRk nﬁ&dlﬁatddng'ﬁ‘?&r@sror%lé Hfn niay be used as a casing for

m crospheres be s ler th he casi ng pore si ze
the inarepssticlesh Exampl espie ineidepwithbut diitatiom, woven ndri-wovérs or knitted

mat{ bEfisr &5 e desi e B Befemeterils e lfbie o orphg and frther

capable off ®n@inikb HeahRFQARIGescapsul es (1001) are |inked
together by a bi oresorbable material (1002) formed

f r dnsheirtdrirapparsnbfrom the t‘mmmg)@bt an igvention having significant

f fi ..
acvifiRe SRR o%vidoh) WRUE i nditon T Modn Bl few YR forms, it
not J'ﬁkﬂ[lﬁi@&f Edt% ﬁﬁcéd)ll%% vafiB&d SaRPesntdhatificatios %t‘hb@tacwpﬁmng from

pol ynmer fil The dressing of FIG 11 may be

the sparetdheneoth reduced pressure therapy. This dressing has
t he novel benefit in that it can coil with a wound
site and fill the shape, size and depth of the wound
site. Wien reduced pressure therapy occurs, the
capsul es (1001) conpress into the 15 wound site,
assisting in granul ati on. Because of the pockets of
air between the capsules, the dressing nay be used by
itself to distribute reduced pressure during the
therapy. Alternative, the dressing of FIG 11 may be
used with a distribution manifold. Another enbodi nent
of the invention is to a tissue growth kit is provided
for pronoting new tissue growth at a wound site. The
tissue growth kit includes a rope-shaped 20
bi or esor babl e dressi ng conpri si ng bi oresorbabl e
m croparticles, a nmanifold adapted to contact the
dressing, and a reduced pressure device. Further, in a
final enbodi nent of the invention, a bioresorbable
dressing conprising bioresorbable mcroparticles my
be fornmed whereby a bi oresorbabl e pol ynmer casing or
film is not used. In this enbodiment, mcroparticles
are formed and then dried. The mcroparticles 25 are
placed within a cylindrical nold that is not nmade of a
bi oresorbable material. The mcroparticles are cross
linked in the dry or hydrated state by any neans,
i ncl udi ng but not
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limted to, photo linking, chem cal Iinking, thermal
linking, and the like. The nold is renoved, and the

WO e@alosi4nyy cross |inked microparticles form a PCT/US2007/023668

cylindrically-shaped dressing conprising

m croparticles. The dressing nay then be used to

assi st in reduced pressure 30 therapy. Wile many of

the enbodi ments described ggngns i ncl ude m crospheres

having a substantially spherical shape, it should be

appreci ated that mcroparticles having alternative 27
. 2008/ 060475 PCT/ US2007/ 023668 shapes coul d be

WegldBtituted for nicrospheres. For exanpl e,

m croparticles of other shapes could also be forned.

1. Khﬁetﬂ%@fo@ @%ﬁaﬁﬁ% 8 HidFBOridId Geds nfrisRAY BibleSorBMbIB klcroparticies,

cylindrical, rod- shaped, cuboidal, irregular, or any
widhmettodapmprisingshoul d al so be understood that any

bi oresprbable fi| m. e ,us S casing for. 5 the

i or Shiarmia SubseRiA ol Rni et fpatising 4 pofogen system
l'im tati o, HOMEFs of1ON-woven, or knitted mts or

sheets. It is generally desirable that these materials

be fl exiaptlissavigpoe ousoanbiofesorbhlle polyapeaphm @porogen system in a
cont ai ning t he m.cr ogar.ti cles. It should be apparent

fromthe PBVERJPARF™M ABHXHFE i nvent i on havi ng

si gni fi $3B5atingVANhAGES shiped ARAD withQ¥iddRtur¥drde the
invention is shown in only a fewof its forns, it is

10 not jchesmdving saédisddventi s susceptible to various

changes ,and nodi fi Lons w.thout departing.from.,the ...
opi 1 10 RIAEPE Breropiticie: SORmPHRE AEesbaRs blaBbB RobiG within the
CLAIMS V@agh@iagd 1. A method for preparing a

bi or esor babl e dressi ng conprising bioresorbabl e

m cr SBaforinthg sonstrictioas ih thechwing atoapratisg ijervals. f or mi ng

a substantially cylindrically-shaped casing conpri sing

a porogen system by the steps of a) dissolving one or
nor e bi oresorbabl e polyners and a porogen systemin a

. B Membd bOclaidh M) whéfedhtsdidemixtle Rhrtlec® @binPelsed aplhdtidthet.cal

shaped nol d with said mxture; and c) renoving said
sol vent ;

. The method of claim 1, further comprising manufacturing said microparticles using an oil-

in-water emulsion method.

. The method of claim 1, wherein the size of said microparticles is between about 400 and

about 600 microns.

. The method of claim 1, wherein said porogen system is sodium carbonate and an acid.
. The method of claim 1, wherein said porogen system is a salt.

. The method of claim 1, wherein said one or more bioresorbable polymers is a PLA:PCL

copolymer.

. The method of claim 7, wherein the ratio of PLA:PCL is about 90:10.
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[1) placing mcroparticles conprising at |east one
bi or esor babl e polyner within the <casing; and I11)

wo orosioeg7Tonstri ctions in the casing at repeatP@mUS2007/023668

10.

11.

12.

13.

14.

15.

16.

17.

18.

intervals. 15 2. The nethod of claim1, wherein said
m xture further conprises a plasticizer. 3. The nethod
of claiml1, further conprising manufacturing said

Thé el of elagf 7y §hBirethe @atlo of FAYRUES is @balit 800, net hod.
4. The method of claim 1, wherein the size of said

m croparticles is between about 400 and 20 about 600

Themethod of claithd,, said methodrfughegicemprisingdhestep efi d

por ogen,.syst.em i s sadi um carbgnat d_an i d. -
Phe B Polcken S5 haRLr AR LS BER BB A Ppe Sasing
a salt. 7. The nmethod of claim1l, wherein said one or

TR Rethof o€ SRIM D! whéreinyary I%oré§foﬂn5’d-&itﬁﬁ-the ca¥dey H6SEIE in the porosity
25 8. The nethod of claim 7, wherein the ratio of

o saidggsingdeigagieatethamn70%29 WO 2008/ 060475
PCT/ US2007/ 023668 9. The nethod of claim 7, wherein
. ) : . _ T
TREmERpl S Sairk 10 whireining fiitetdt 8t 6 pofls iUy BEL St 200 and
abeacsdmicensd porogen systemwith a fluid to form
pores wthin the casing; 11. The nmethod of claim 10,

erein_.said pores, for ithin the casing result i.n
e g preparing ai%ﬁogag%%rﬁﬁlwwr@r@am&ew ahje pjgtospheres,
S’g}’dlgyp,%drggh:aﬁgiggf clai m 10, wherein the diameter of
S

sal d pores t ween about 100 and about 500

m cr @nmandf3dctuAngre ciiek Eomprizigpapormgensysionr by tielsadps of:
dressin onmpri sing bioresorbable m crospheres, said )
met hod %bﬁta?ﬁgﬁng@ne Ppmpeye ‘Pfﬁf?é?'gé‘?lﬁ pplg@eag anl Piyogen system in a
conpri Si ngol%gtqg)q&%paﬁ}{gﬁl%n by the steps of. a)

di ssol ving one or nore bi ofesorbabl e polyners and a

por ogen by yetreting saidimixtoteviatut a ian-§advent o formtatme; ditmensional sheet;
extruding said mxture into a non-solvent to forma

two di mehEmayHe widlventy) enpving said sol vent; 15

d) rollighen; it lshafled DNaRg tistdl tshétfing edges;
e LIRS SRARE i A vl i ot
II) manufacturing microspheres comprising at least one bioresorbable polymer;
III) placing said microspheres manufactured in step (II) within the casing
manufactured in step (I);

IV) constricting the casing at regular, repeating intervals.

The method of claim 13, wherein said mixture further comprises a plasticizer.

The method of claim 13, wherein the diameter of said microspheres is between about 400

and about 600 microns.
The method of claim 13, wherein said porogen system is sodium carbonate and an acid.
The method of claim 13, wherein said porogen system is a salt.

The method of claim 13, wherein said one or more bioresorbable polymers is a PLA:PCL
copolymer with the ratio of PLA:PCL in the range of about 90:10 to about 70:30.
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1) manufacturing m crospheres conprising at |east one
bi or esor babl e polyner; 111) placing said m crospheres

woreevahemrured in step (I1) within the casing PCT/US2007/023668

manufactured in step (1); 1V) constricting the casing
at regular, repeating intervals. 20 14. The nethod of
claim 13, wherein said mxture further conprises a

19. R!@&hwbgﬁ?m@iﬁ% n&b@is@%@@ﬂﬁnd%r@%ﬁn&%ealﬂﬁt@ wounldssite, said

20.

21.

22.

23.

di aneter of said mcrospheres is between about 400
matdhodlsomprig®g: i crons. 16. The method of claim 13,

wherei n sai d.rpor(grgen s%)stem I s sodi um,car ba aete and an
aci d MAPKICUANER ACINE PRI AT RNESTC FHEPSP I i d

por ogen vepdif Rill Tasing drhprisks ond BEMBRL Biostbatslk pbIinde?s and a
wherei n said one or nore bioresorbable polyners is a

PLA: PCL oopgepsestemi th the ratio of PLAPCL in the
range of .about .ao:.lo tﬁ) about 70: 3f0' 30 WO 2008/ 6%751 ers
PCT/ Us20tFr3% 5@ Sicrpgpheres opprisesyy w&mqrﬁéwﬁ%w able polymers,
tissue grgygh and/or wound healing at a wound site,

said nethod conprising: manufacturing a dressing

conpr i siwhgrein said imgrospheres ase oitisedwit ¢ 6astngai d

casi ng .conpr.ises ane o r.e bi.oresor babl 0 .
and Aon R BSO8Rl T s ERRG BiRan BRobf Rt pores:
CONPpb&Hdnid tl&!lﬁeé%in%?}{t@ tHel G ERIGIte @@é}ﬁh@ﬂhb’ drdsSin céitdcts the
wher ei n sai m crospheres are contained within the

casi ng; caoypuadsiteig the dressing with a fluid such that
t he porogen, system forns, pores, 10 positioning the
dr esgf“ﬁed’%é{l%x’feﬁsén%\gbt%&dgg ee%xi%ph that the dressing
cont applgingheredidd PesSire@o tHeOVAInd e titBugh Bedradgingl t h a
drape; and applying a reduced pressure to the wound

site through the dressing. 15 20. The nethod of claim
19, wherein said mxture further conprises a

B4 5B, TGS e S

and about 600 m crons. 22. The nethod of claim19,

T ethod bhelaihh a9pwkdreiafthediatheRp bEsaid midrosphesss isbetwieen about 400

100 mi crons
and about 600 microns.

The method of claim 19, wherein the diameter of said pores is between about 100 microns

and about 500 microns.

A method of promoting new tissue growth and/or wound healing at a wound site, said
method comprising:
manufacturing a dressing comprising a casing and microparticles,
wherein said casing comprises one or more bioresorbable polymers and a
porogen system,
wherein said microparticles are formed of one or more bioresorbable polymers,
and
wherein said microparticles are contained within the casing;
positioning the dressing into the wound site such that the dressing contacts the

wound site;
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and about 500 m crons. 20 23. A nethod of pronoting
new ti ssue grow h and/ or wound healing at a wound

waRas/o6®ai d net hod conprising: manufacturing BCT/US2007/023668

24.

25.

dressing conprising a casing and mcroparticles,

wherei n said casing conprises one or nore

bi oresor babl e pol yners and a porogen system 25

wher §iokitidAing ali&fiBRH tadifsid 87 thOdeBin®éuchkat Pe dBt®ution
bi or esor babl"e pol yners, and wherein said

m cr opar t indngfoldeantaptthaidressingi t hi n t he casi ng;
positionlgﬁ tge dressing,into the wound site such that
the EPESUIEIEC SBRTIEMAMAUPHEING site; 31 WO

ZQOS/aB@%ESa oG édP#00u/ed8 AROBouriOstte ithid Qi the@ressing and distribution
di stribdtion manifold onto the dressing such that the

di st ri but mwamifoldani f ol d contacts the dressing; covering
the dressing with a drape; and applying a reduced
pressure to the wound site through the dressing and
distribution 5 manifold. 24. The nethod of claim 23,
TREMEehod S8 cMiR 0B O8RS cinkaidgibroSenagbteialb aetivabedshisiiu BY wound fluids
wound fluids to initiate pore formation. 10 25. A
toyinitiate fose faametion.ng reduced pressure tissue treatnent

to a wound site, said system conprising: a

bi or esor babl e dressing conprising a porous casing and

bi oresorbable mcroparticles; a distribution

Aspstéralfor applying redusgbpressutetivsoe deqimesstoracweundrsite; saidislystem

a reduced pressure delivery tube. 32
comprising:

a bioresorbable dressing comprising a porous casing and bioresorbable
microparticles;

a distribution manifold;

a drape;

a reduced pressure source; and

a reduced pressure delivery tube.
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