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POROUS BIORESORBABLE LINKED DRESSING COMPRISING

MICROSPHERES AND METHODS OF MAKING SAME BACKGROUND

OF THE INVENTION 5 1. Field of the Invention The present

invenPOROES B IORFSHRB ABLBPIINKER DRAYS IV CONPRIKING

making ar;l]%q in ﬁ‘rﬁ?ﬁi ( %I £9re sin MRS

bioresorb t‘é#l%)r%é fm ﬁ &iﬁmgﬁﬁw

pressure wound therapy. 2. Description of Related Art Wound healing may

be broadly split into_thr ﬁ] mmation,

proliferation, and m&%ﬁ&%&i‘é%f& m@%@i@ aracterized by

hemosta5|s and inflammation. The next phase consists mainly of
tio jogenesis, granulation tissue formation, and collagen
L. &h@ ﬁ%ﬂ'ﬁ'ﬁg 'B ase includes maturation and remodeling. The
compIeX|ty of the three step wound healing process is augmented by the
influence of local factors such as |s emla ma, and |nf tion, and.

o TR U B ey BB g L RTlns for
makiagdlmbesiiﬁg al| ﬁmwaﬁ@imﬂa@ﬁ&pdmémgnﬁhpahng biovesverabk afierospheres for
ﬁeneﬂs ound an |o enesis |s m rked by endothelial cell

1Ona’vcapl f/efé) faton Wﬂ %@’routlng of capillaries into the

Wound bed is critical to support the regeneratlng tissue. The granulation

e and tiss ition require nutrients supplied by the capillaries.
2. % ety quje?r% ? :llglogeness therefore may lead to chronic

problem wounds. Expression of the angiogenic phenotype is a complex

prQcess uwes r of ell and mc Iecular even to occur

T e B R R G TR R R A
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?UE) ik struétl ures, an u?a?on S endotiietial epd es |n S Hew
angldxgemdsmegwsla&ng|0gﬂmd9|snstrcmnt1mﬂledlb§gq:mddpmland. Adgdiivg phase includes

ulator (gqmo endot e|19| CFHI ells ssociate iih tissue
maturadon an remo mg e complexity O fires § ep wound healing process is

use 11’1

augmented by the influence of local factors such as ischemia, edema, and infection, and
systemic factors such as diabetes, age, hypothyroidism, malnutrition, and obesity. The rate
limiting step of wound healing, however, is often angiogenesis. Wound angiogenesis is
marked by endothelial cell migration and capillary formation where the sprouting of
capillaries into the wound 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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repair, such as platelets, monocytes, and macrophages, release
angiogenic growth factors, such as vascular endothelial growth factor
(VEGF) into injured sites that initiate angiogenesis. There are currently

repaisevefiabmsthads useddoyaugmeanh st healisigadscleingiidgatnghthe:tors, such
nd to, remove of toxins and ria, local and.s ic.antibiotics and.
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suquessitwansioypseveaienveci healingupaeiitissusdiunas, inahariag
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of the re ressure treatment | ﬁlClen te heali r tissue
prong LGP bPA0BO ek QLR By BB DRSO reduced
presihl@&ﬁ@é{p)yll&{mélyﬁ%@ﬁhe (bengspisndndl]l picban wdnipplicatl@xas alpydisure less
h omm C|a availabl VACU M ASSISTED CLOSU EgéorV.A.C.g)fh
than S5 4t ?W fﬁ%n‘r%ah S SPEKS e IR Et BN Bro 8RS 4 Ma e ©F the
reductebpribad-dnrehndaientiffiosm ﬁ&ﬁ;ﬁﬂatahéaﬁ@& 08y dhrecsideldSkuamp ik of
d .which S’ll’e |nc rporate fuII¥ ref 15The reduaebd pressure serves | ¢
VIS S S RRY g PSEO RSP ?th“ﬁ& sfsaseea?ﬁa eous HESUEFa e ©
San Ehﬁdiﬁ@,lthgb('assblﬁltowdﬁeﬁhmﬂwwuilsﬂb VplCAI M MRS PRESSIIL®SURE® or

ncI des lication, of reduced ure to a wound si e throu

VA s R A A B T R et hea n
U.S. Paenlrd&sing 63 sdatal fit, 648, 8&isting disalowtyr @l a echintcartactongitivdted fully by
wound, and then periodically replaced with smaller pieces 20 of dressing

"§&%he wound begins to heal and becomes smaller. While use of reduced
predsuredierbye witle teevdsasgnonitas the eni pigiby stiepabstidl tihewe siill

refere

ists various difficulties hIS Rroces For exan pI |t
S AU 7 R AR W RIATE SR o ST & ) P Qherd pressre

theragrp umdudasrtippticas the Oradsind) psessmmoved wonay almhmmgjve d@al;umg that serves

asartr'l%%‘i‘%l *Cli &?Ml%at*e 9 f“Jther H%‘é”ﬁ"r"et F ré"é{‘d S'telz%e?'o'}at ine eglstlng
tO use e ma erlals 0 ma e ressing ere

woumésp]um})i im acdnestsmghldw weeddwan&behmrpenedlmm Itctfdamhmitlsmmaller pieces

of dr:p!\sllsg?lgr%an eo\;/gill%%%g rensssf %%apo eec%rgc]:? sb 12 9“’3\93/%9' O'XP} uced pressure
orméd In advance in apartlcu ars ape. In idual woun S foweve
therappevathrbenkisteng hhabeﬁldnglﬁ)zmcessfulé\thwdse};hsmﬂmemﬁumdlﬁmaltles with

this pr%%%%lsngﬁt(prae[x%%gﬁsuy ma?%u%qtu eﬂ ok c%?acfrrl] 1Ea r[ees(sjiﬁ% 8a proper width, length or
depth to properly fit the wound. Further, as the dressing is removed it may also remove
healthy tissue, thereby causing further trauma to the wound site.

It has been proposed to use biodegradable materials to make the dressing, thereby
resulting in a dressing that need not be removed from the wound site. With many of these
dressings, however, the biodegradable polymer is formed in advance into a particular shape.
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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30shape 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 such that the dressing can
suchphampéaifsaiingcanprloaaltbyndigsue g ionailay the wautod site e indusingte by
ranulation fissue forgation. All references cited herein are

indugne, LAPLHAYOR\ FSSHE KBS Bhe maximum extent allowable by law. To the
extentrafsedpcencrddayraiot He iyt poearicsateddnaiaino itHs mindaiporatesht

by reference for background purposes and indicative of the knowledge. of
o lE el SR R R B R TR TN
incopdfhese prudepthes neddsigremdtihmeigh dhe udecofi verop@skapeitdge of one of
. bioresgrbahle dressing containing bioresorbable microspheres. The
Ordl%ﬁﬁgﬁi&% Falibws the dressing to readily conform to the size and shape

of any wound site. Further, because the dressing is bioresorbable, it does

not have to be remqv ' in.J adest sense,

the invention pro%%ﬁﬁig@%@%@gﬁzﬁiﬂ@@mm making

and using a 15bioresorbable dressing made of bioresorbable

i 1(l)s heges in various confi leatio Sh Onfe embo imeg
acCOrARRes WA RECIVESABH 1959 Tratiisd'$6

S B&gr rbable dressin
hBKIRG RS eSS HR £
contdresgibigichdaidethadrasploatad Site: undépgoangrnatdoesdiprdssyieg to readily

conféhr%rﬁfﬁiérs‘i%@'ﬁn%”s‘ﬁ%‘ié @Fé‘&ﬁéﬁaﬁ%%g? Q?ﬁ?esroﬁ%%b&%ept%l%’ 1ot is
i56Ived i af appropriat ot The polymiar mixture 1§ then Sprayed,

biordiplteddtet dogaurethoves beaylinoterdainonttba egidndlsgolvE@nti2Gisits broadest sense,

.remaoved. The resulting,cylindrically-shaped biodegradable polymer is then
e i eSS S R SRR S T R R S
bioraegbidte rbpeatig gninte nfadsote siatmbie rope siphped dreasiogs confnoditiens.

en@odim%nt in accordance with th inventior}.is a methgd 1&0{ mak'ng a

ne enl odlm%nt 1{1 aacor ance, with the 1 VCP 1011 1S a (0] I MMaki a

porousebloresor able dressing to be USed at a wouhd Site un ergoin
bioraegtbadd gressuyrectbenapy. dnathisi2bendodiwnoingtréedastdpesssure therapy. In this
e A OB SIS, N ARG VB S T e

i
with a porogen olymer mikture 1 then sprayed, dip coated or”

polypeuretove rsaioylispeyehdlipecasitiuapsoted ntvis reenbuder: atuethie sedthgl solvent
. cvlindrical shapged biodeagradable,polymer is then filled with bioresorhable .
1S rem%ve . Cﬁle resRﬁ%%g C qlr%‘lca?P-Slfa %ég)la()t Fgrac{&bieggylﬁer IS{ cn 1?6 Wlth

microspheres. cdsing IS constr gular, repeating intervals to
biordgmbablropesirppect drd$singliBdinotossteicibd dimeulin ageotdanoeewitts to form

aTo tg&g\\é?élr%gls{ a method for making a porous bioresorbable dressing to

tawound site undergoing reduced pressure therapy. In this

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
mixed with a porogen. The polymer mixture is then sprayed, dip 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
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embodiment, at least one bioresorbable polymer is dissolved in an
appropriate solvent and mixed with a porogen. The polymer mixture is
then sprayed, dip coated or poured over a cylinder and the residual
mixesolEinh ipdiemay ethd pal yerulfingreidindrieallyrshepatifiodedradpbiged over a
. polymer, i.e., casing, is then exposed to a fluid which reacts with the
ey A O LA oG s PRaeCHLIRG 1 HIGRCAN haped
biodbigiessIakliivicresphsies. if iecasingdd dheuconstictteshat eghlak porogen in
repeating intervals tg form a rope ped dressin One embodiment . .
the i A SHMIEORE 1 T SR oo GG BTGB LG Baphe casin is
then do@sgiicg:toabe:psad adpeaagnntsitalyneésgaingogdiicgdPlessiig.
theéapy. "l% tHAjS embodimegt, at Iea[ﬁt ne bioresorbable §0§Iy£$er g§
disSBIvEY M AR S FPTAtE AR ARt e PO HE Hikiire oS tee Pakifsthd
biordsiebabhodrssivent vaevabyt theypoldnsies ondtugeipsaeiitaieprekOuoeitiafrapy. In this
solution. The residyal non-sqlyent is removed. The resulting two
embNSHL IR SR 5 BBTS S RGBSR e e Toeip g e sotvent. The
polyspindiicateshapentoxfioide d inasmgoi-kel vytin dricatiep she g s filednaiitbure precipitates
loresorbahle microspheres and constricte egular,.repeating interva
out PR e SHAD B G A GRIT G L 1 BB aE i heet of
biodélaeatabdntiolyisca ieitroch fakd imaking yai pdriouiss haikavesonb atles dre sFingddindrical
casng O S BT IorLSOP LA e e T UG peifing ncervals
to foapproprtadkapoti/énissind. mixed with a porogen. The resulting polymer
mixtU s then. Suded onto e suface of a non savent WASTEOY % o 4 porous
polymer mixture prempffaates out 6f Sofution. TYe reSiduhlmon Solent i8"s @ P
bioraemabéddiEhere suliingstdatdimensibriat shéaigoiyoddgratipleiespelyimepy. In this
is,then 20rpolled intg a cylindrical shape to form a ing. The cylindrical
e S S P e S AR B e e an
mixeadgulbr pepeainglitepsalsig folmmeropetsiwapabedressinigd ontdtetharface of a
non-ETRAAMENLIR, a6cordance with (ne iavenion 5,2 pethod for Making g non-
porous biores rbable ressing Eo BEGS dta a.wound site un ergoing
solverdycenhqvedsUite theendipyg twthisnZGembaldineentf b ddagtaoiable polymer is then
rolte ESCLORRIE PAYMSL i dissolved . anApRioniale solventand e
with a porogen. The resulting po?ym MIXTURS IS then extruded onto the
bioresartabéconhmmephsuivand thiérerebyttiveep alyregr anixtpe(pre ¢ipitatals mufoni a rope
Shapéﬁ;lajrtécs)sanhe residual non-solvent is removed. The resulting two
imensional sheet of biodegradable polymer is then rolled into a
cylikariberl sindpditocitrm & casiay.cThighrgsuitingntasingpisietpdsied taking a porous
. flui ich re i r in t i ' S..Ih .
biore e L I R Ry, i
embedinstnicted et regalbionespdzting intemealsstdiforived rope shinopd deesdimg! and
mixed %ihﬁ@%&%%ﬁﬂ‘?ﬁé’}%%ﬂ&ﬂ@ PERARIPRSEIRBG NYERHRA: GhISCE T tace of a

pres
non-solvent, whereby the polymer mixture precipitates out of 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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delivery system for applying reduced pressure tissue treatment to a
wound site is provided, the system including a bioresorbable dressing
comprising bioresorbable microspheres. In this embodiment, a
biqliﬁ?@trbﬁbdl@edE@ﬁﬁ&d@ﬁ%ﬁﬁfﬂlﬁﬁ&&lﬁi&@ﬁlﬁmgﬁﬁﬂﬁaﬁﬁ@ﬂﬁab&ﬁmrbﬁbkﬁre
5polymer in an appropriate solvent. The resultin mer mixture is then
el TR RN RIS S Vo, TR LA M aa v ided. the

systedipi g ating, ébr@mhabmmmmﬂ@eq@@ym@g hitENEroaMsE aneybpREreRl Y this
truding the pol ixture onto the fano -solvent to for

e R AT U SHEB QTR P AT A A BES b

poly@wtridraﬁai;@asmgats itbll@énwtmtwéesm@blﬂmmrﬁﬁmheeas iedl tbaned into a

t 10re lar, rep ntervals to rope shape
ey i RAPF 0 PSR BRCBS TRl RS B SRR pouring
the palyilﬁZﬁlﬁzftﬂﬂe wetndyThesystememtaydiupiies potjuete amixamndoltptacedrface of a

over the essm an fluid] ctedt duced pressure deliv
o s S RS R IS s PR GO U dbhape
The wyitihdried uaedgareﬁﬂmbvﬁdutﬁere&abab&t armﬁ@hamﬂomdimmntdansmcted at
ccorda?ce Wltth'[ e |nv ntlon a reduced pressur )és ste dint
regu ﬁffprl‘ilfﬁa RS PO HE S EORS fRShFd F%%l%ou vﬁ’a’é3 aced nto
the vtberslysteno ificttd mgxpekamte.mrbﬁﬂie @mﬁﬁlnqheﬂyptmngl@cft&ﬂmbablede a
man R 5 TR SO 0L DS qrable RSs00 S GImed oty wbe.
vmg at [East Sne’ bibrédor & po ymer in‘an approp S Soivent
The f’ékieda‘spiﬁsmmaiym@rynwu lie plaktrenddimédintmen2Ocidindiibal sithpedyyressure
sour &Ny means, including but not limited to, dip coating, spraying or pouring
e polymer mixture over a cylinder, or by extruding the polymer mixture
onia tke surdsaenibadiorigdlveatdalinomm i thiviheimensional polyene pstsete
that is oII |nto lindyical sha e. The cylindrical casin is filled with
el b e e R R e O R B e S g rovidea. e
systeimténvbiditg fobmoraspebsh dppssick essipgisiiad dnessibghis piacedpitoeshdn this
wound site to fit t eand size of the. w e system .furthe
e B T R O W Y PR e
polynmiuneni ppesspriatel ebbemttdﬂ&: Eheltied qméyhmlessmnﬁdsl ey fturbedsinto a

cylin e rlf'ac %9 i Jud sommunicatien, with idé’x e%rﬁ%sa RS SOMIES0 B pourin
y yet ano e¥nab8/cfn entin accordance WI e inverition aﬁ’]elt)ﬁoy&nf% P £

the potpmatimgk (8 ewr assdm@owtrbamdtmdmth@mﬂmwounmmo the surface of a

non-8% V\g&et%'f-(l)-rhrg z'ﬂeth mrcllslfg Sl gi)‘le rﬁé‘rn& {?ﬁ)e{ 1Ss_r|_]ra 1?1|t% uﬁﬁlgal shape.
ressing comprising bioresorbable mlcrosp eres. Th ressmg s then
The pyﬁoéddat@ahag/d@[ﬁmctnétmbﬂmmmmmmreﬁ thiel Wheardipyricted at

reguﬁ}e?«é}% é’[ﬁnfofn?é%? f%%'%}%éé@'ﬁ‘ %W%%‘ﬂ ”&%E‘s‘%ﬁﬁgﬁig&d into the

positioning a mani overt ressing, conne tlngt € man
wounddiedd Prdssshepdelivksizeuishd weduded hressien fetipplioditodhe manifold

placéd gtﬁl-’:ed{)@gﬂng%ﬁ?lﬁ ary §£B@Pééed%e ?éﬂﬂc%ﬁ?)}é‘s%lﬂ%a@éﬁ%}grﬂu%%" The

another em ent in accordance with the invention, a met
redugrd protingestivaissubegroivttherplime f ealihvgdat canwoundh gite Ve throvideded

press'[lpgsmﬁg%pd includes preparing

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
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a rope-shaped porous bioresorbable dressing comprising bioresorbable

microspheres. The dressing is then placed into the wound site to fit the

shape and size of the wound. The method includes positioning a manifold
exanfplef dbeislsashing ,th‘@W’dﬁ(ﬁﬂnM&rﬁ@ﬁﬂilﬂﬁklﬁcﬁ§@db&¢i@diﬂ@&$ﬁwﬁi@ﬁﬁ‘é@@ the

tube. A reduced press sa the wound site through
e S DR Ll h R AL REEEore Qe ey AR educed pressure i

apphemtmﬂwnedsﬁnﬂ ac&a{dﬁig@&wmdﬁedfb@mafesalﬁgeiﬁ@dlmmaﬁqmﬂatlng

tls owth (or healing at a woun e Is provided. The method
c\%éjg ﬁﬁ&% B@%ﬂg&;&o %?gffs\ﬁ cmgo&reasg]ﬁ thod for promoting

new a@mprgsmglbmrcﬂsmtmabl@muem@mherﬁse flshﬁedmmmsdﬂhabietﬂtﬁsmamdss preparing
st formed by dissolvi st one bioresorb ble r and a

DRSS NSl LoR T P SCNG R HaR Afsrplgres. The

dresm@ns‘dﬁmqﬂaaéd mcytkwwsahahaseob&tam/md Retdingdutonat. The method
ited to, di ti the polym t

o e AT e B BB NS S B RS fifduged

presdire déinemngiamal mmemmeﬂhﬁemmmsa@lmﬂl irtcha eylimdrice! hinayneh thbe

xposed t f|UId h reacts with the porogen in the casing,
bloregpjg%%g p{)er%’én IlC?ﬁo‘?ou n%hé:%smg is then filled with bioresorbable

midnosipharethandrtordsiniaieth at cogliacdni@ivels iMtmtisessimgtisothfn promoting
laced into.the nd site to fit the e and size of the wqu

e RGN BN 4 o oF hATEreeLiNg: EAARBE o greparine
a ropma]minﬂd pmanreduﬁembﬂmlﬂsumﬂﬂyemﬁnﬂbﬁn@b&d&mﬂaﬂemresﬁleres The
bioresh a?ﬁ"eta the. wound. &Qé ‘fg%h the pioresorbable dressing.ang the, . and a

maniold- 25 etsano erem menY Ofthe SAVEN |on a‘tissue t%V\XHI
porogaidionheaiingpkitts splovided ferrpsohingi pgl pewr tissuerg li@\nlvténa‘bamdumi a

e t|s rowth Kit. in¢cludes. a ropersh resorbable dressin

eyl B B R R SR, SRR fegourine

the pdigsmngmemdea)vedawﬁrmeassuﬂfy@awwng the pohmatheriemieadimanbinsolvent to

ordance with the mventon mod thod for.its yse 30to prepare
o B R R IR A 1P

expopcd\zmletﬁlquwwlmdidaammﬁh trapysogenonehfaceswherectiie cabers dilgeglorous

aS| f;ﬁt at.micros res ma laced \glthm 1o fo { Is. Th
casirg R L R O R GRRE Ehervals. The
dressDtheér ibbjepts;de attweke snoiativantadestef theppreskentemiaht ovowild. The method

incly %C%B"?‘I?u%ﬁf’agr%%é’i’a'fﬁ‘)f&fe NS R ravinas ARt asialSA AR IRIRReq
pressure delivery tube. A reduced pressure is applied to the wound site through the
bioresorbable dressing and the manifold.

In yet another embodiment of the invention, a tissue growth and/or healing kit is
provided for promoting new tissue growth at a wound 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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S BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 illustrates a
flowchart in accordance with some embodiments of the invention,
demonstrating the process of making a dressing comprising a

be plaieesonbiahlefoasiogpsnds! Obigsesnneablepliciosphef ®foresofblBleXutures to link
illustrates a flowchart in accordance with some embodiments of the

the chRsUIffon, demonstrating a process of making a porous bioresorbable
dr&smago@@m@rlﬁem@@@rzﬁﬁmbaﬁlagwmm&lpfaﬁe& ivendibistvalaseome apparent

chart in accordance with s mbaqdiment gore invention, 15

with SRR S TBRABESEE) ) SEB TR U Ible crossing
comprising microspheres, where the porogen system is activated in vivo
when the dressi t‘ FIG. 4
illustrates a flowmﬁﬁgé%ﬁw &W of the
|nvent|on demonstrating a process of making a bioresorbable dressmg

ising bioresorhable, 20 microspheres, where the sin
e B o AR TS TS b SR SR ARy ention.
demmam@bmcbmeéﬁs off il iimy a@nliess, tle coansikaiin g biisoesshtf tasikingna

blorﬁp gu?sleb}glrcer%cs)rgable comprising bioresorbable microspheres, where the
dre Sing is mageeby extruded polymer. FIG. 6 illustrates a flowchart in
actded anid switie s arfieverh bo dinaecisdah thevinve otiens i2belé memstodtingiavention,
JemBracess of of facnéts%tlo t| sue %row&h (c)i/or hlf a%cjjn%reg useC%1;Ia redﬁjc
essur% dgﬁvery Sys &m With 'Sioresdiba I’ESSII’Slg omanSlgg
micrba;pl’mﬂrbable microspheres. FIG. 7 |IIustrates a flowchart in accordance
withysomg embedimants. ine nvention demonSHAlng & rocess oh invendion.
faC|I|tat|nglnssue growt el ng y use ofare ucean}félpress
dem(dfﬂlrmrly@/ptemwﬂﬁ mthrgus;immmbmhahrbdadbésﬂh&gsmgmpnmngmg mlcrospheres,
[ resorbable m cros res. FIG. § illustrates a graphjical , . .
e B AL o R e DL PR dngegact withthe
woulnkflinds at a wound site by use of a bioresorbable polymer dressing
g;gﬁpsm RIIERPRRIGHTICTORRRG RS W& [eAiced igsRutg 9Pt Nvention,

demonstrating a process of making a bioresorbable dressing comprising bioresorbable

gloresorbable

microspheres, where the dressing is made by extruded polymer.

FIG. 5 illustrates a flowchart in accordance with some embodiments of the invention,
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.



FIG. 9 illustrates a graphical representation of a porous bioresorbable

dressing 5comprising bioresorbable microspheres. FIG.10A-C

illustrates graphical representations of mold configurations used to

prefieyesdl hissiaarhablpiiagsels dirkedi dhegsiAgppardtlStol Indusiigteswatissue

aphical representation of a bjoresorbable capsule linked dressing ..

gm“%r?%é‘éébsl? HRtRSAGIGS B¢ RI3SI 614 P@Fegé‘gﬁi}iﬁ YIEEERIPAGRTPrising
biordsirbhble MR ESERRE R EMBEAMEEdinvéhR iobeywngdatailed

descriptian of the preferred embodiments, reference is.made tq the, .

LU YGRS HER L FOH A ETUAIOR Gl doRoB RGO BB B3
compyayn@fthdlestidtible specifiphereserred embodiments in which the invention

m e practiced. These embodiments are descrihed in sufficient detail to

ot B0 S e R By SR oL AP Farations Used o
prepatedebiiasdithsl othes dabadindrtsimgay be utilized and that logical

str ral, mechanical, electrical, and chemical change y be e )
o e G SBl PP S BT VBRI SR g dessing

formadbyasessahe madabieritsk) skilled in the 10art to practice the invention,
the description may omit certain information known to those skilled in the
art. The following detailed description is, therefore, not to be taken in a
limiting sense, and the scope of the present invention is defined All
embodiments of the invention include use of a bioresorbable dressing to
be used in conjunction with reduced pressure therapy for treatment of a
wound site. The invention is not 15necessarily limited by a specific
location of the wound site, nor the type of tissue that is the target of
reduced pressure therapy. Thus, the wound site treated by the instant
invention may be a location upon or within the body in which it is desired
to promote growth and/or healing of the tissue. The first embodiment in
accordance with the invention is to a method for preparing a
20bioresorbable 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, as illustrated in FIG. 1. The dressing may be used to
facilitate tissue growth and/or healing. The method includes forming a
casing by use of one or more bioresorbable polymers (101). The
bioresorbable polymer may be a biocompatible material whose
degradation by
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25products can be bio assimilated or excreted via natural pathways in the
body. The bioresorbable polymer may include, but is not limited to, lactide,
poly(lactide) (PLA), glycolide polymers, poly(glycolic acid) (PGA),
poly (PEMREHC BRI PIH ARTPILIOA) XY I REPRFION RREIR EMPBYDEVEENT
polycaprolactone, polyhydroxybutyrate, polyurethanes,
polyphosphazenes, poly(ethylene glycol)-poly(lactide-co-glycolide)
coipahyrenosQnpalytyibodyagigsopaly des pestates] patyainidess, reference is made
olyanhydrides, polyamino acids, polygrtho esters, palyacetals,
o 0 G R S AR BE SUROE GBS o pTL i by way of
illustlegradpbieipgsfeetbd sedodiniainsi s udh asthdiumin o hegebe phuiticed. These
synthetic and natural pol ino acids, polysaccharides such as alginate, .
e AR AR SRR A SERAFE ITSAAD Bl BOISH Eh ot Egap cice the
inventis. Mmdrihsruidase gt efarretderabddiifienithapobgrdt s ddid ARQbgical
copolymer, wherein the ratio of PLA tq PCL may range from 100:0 t )
struc RS T A GE SR SRS HBZBL AR BBBIARER pepigtine from
the splouir300be.dhthleranbodifventisiddtha IRloA HeCassaop al el eatiosiSskilled in the
art t about.80é§0. Ine¥let ancﬂ[hgr embodiment, th(% PL{A:PC co gla/ er ratio i%h
BB 70 30 VYRR SN ST THBHE DS T ABTE BB AL T STV B i nose
skillahiapipraprisfacshilientnEhie tyife désoipeohusatianiodependotgonkbein a limiting
bioraﬁgrbable p I%merc%s stelectetd. The gp}}/rger mixture is then formed
SENSGh 0 the shaps B c;?li%r tsarrby}fl of é?(%rlﬁﬂe,ls%raying, dip coating or 10
powihenthedpabmarfriixtinemvet anclyldederarid reonendrigibhedessiuato be used in
conFOUERSRAMPlES ol methogs 1o, ramave, e solyent Inclide, b 356 Nation is nog
Ifiited 1o, evaporation, oven grymg, vacuum drying and the like. In oné
necesvntydimént, biyex spbedfiit is @vaparfitbe wuendsperinot dicatypatofdissmarhalns the

n alternate embodiment, ong or more plasticijzers is added to the . . .

o R RS P (B e RY e B spegion may
be a thadtenhanoesrthvétldefdrertatbilitin of taghalyim deiredopaonthtag@dimgh and/or healing
s?ftening and flexibility to the compound. The plasticizers may include, but

of the tissue. 2 .
are not limited to, cetyl alcohol esters, glycerol, glycerol esters, acetylated
gly€heities, ghpeeliolenomostearkiise; eghyite ik tiacetate | giycenal thridukyr ateparing a
. htE lates, dibutyl hthai)ate dieth hthalat imethyl phthalate, dioctyl
bior B A P I ARG ve abre
to filtithate otiethyhgiteatty, bebasateSitdietieyt sehaoatendibuiyi selsedane1G. 1. The
dressfi‘%lpl%%e gﬁﬁ‘s?‘éﬁt%sf DENARAlE S BIH bh“r‘q&’)ésr’ﬁé’arﬂﬁé‘?‘t‘?s’ diethyl fumarate,
m ateg, iethyl malate, oxalates; diethyl oxalate, sticcinates, dibutyl
suddiaatethodtyralies:;sdetyhaig ek et dns psaht yie acichondduetasorbable polymers

101 a#%“%ﬁ%?e st b‘? BiEnSPBIk 8% iy Mﬁﬁe M50 BRERAAME: b

( SZnS one or more rﬁfgtlc]i%ers afé %nclu gdr?l the pg%rﬁegri, t%ensthe ée%s%da? y

prodsoivemn hedyidessambied dyeserg tntevirouasush mshovans dryiegodyadham

bioredH¥ 908.85:{0¢ SRNAioNg HSEst ARNSG YL AYRPSSRRRR RIdNEr A),
loreplag%%%}r. g%resoalié %e polymer microsp%eres a{:ré %é% %rme e(ﬂ@% )

glycathie pidpesenrbaole(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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polymer microspheres may be of any size that best suits the needs of the
practitioner. While 30microspheres are substantially spherical in shape,
microparticles of other shapes could also be formed. The microparticles
ac1dﬁwﬁadaﬁﬂa@ﬂaema§aﬂglﬁamefépamhndﬁ'@@th@drah@pgmmbﬁifgahiodegradable
irregular, or any other shape. Further, the bioyesorbable microparticle .
PoLyiEs BT SRt HAEIG GPFETE SL O SULTPAS BRI s & PLAIPCL

copoMarahedrrimRreteito bibPoastfeI0wikyfracterfroraneio® BooWihsome

Facto 3, antibacteri ntl ral agent, cel oti )
PreteR PP o T e, oA FbHS A el MO podiments,
the Fleelit) agpolyimay-dhe $yathatie@pnaluradyapubkicadbadichonayinerd A: PCL

L’ ment, der vativ analog of 5a growth inducing or healing agent.
coP9 68%%%%88 ? é ntemplated the microparticles may be prepared by

angrhmmes)ﬁmmermmmmelp;aﬂyﬁmers Hﬁﬁcﬁxamlﬂlenﬂi@mmi@McHW@t The

e B A KLy T LBy Pt AN LR e e Bolymer

mlxmremﬂaﬂofmmemndorﬂwshepesﬁ of lamndet! wafer emuiﬁle,rsmﬁeyh(gj diip coatmg or
tlilep I%such olymeric mlf: cPartlcaes such an o(f In-w water o les of
pOU.I'lIl erl e 1X UI' OV I'ilSCr‘é/I %IiﬁO rﬁlﬁngn B rtSl ua Oa\)//engO amp €S O
methf@ﬂmeddmydmﬂmdslmﬁhmmlydasbwfawmquﬁnteslmvpepblmetmﬂm@dﬁmmng,
I|e are po r|c microparticles, such as th isclosed
vae R R T B 0 Sl S S & Biod of
abou145-]ic4lﬁ); WhICh is hereby mcorporated by reference. Preferably, an
oil-in-wa r/emuIS| n and 15evaporation method is.us
IR A R S e LA SR G A Sl pgresorbable
polyhiarésdrbatle:polyRetitszdis sohyithg amﬁmatvnmlstmﬁoamhaﬁmutmﬁeﬁmnﬂbdlty of a
Olyglol{é‘n Ce()r letheﬁl Ql%?sggded 9 %ﬁfﬁglﬁ Qéletlé?Or}h I'Ef%'aki).h/e 1ast1c1zers may
con ammé)a surfacta orousy ag itat or xample Sard ng
1nclu1ihebsohlentqslﬂmétmpemlteb;«dtblleﬂm@igs@ﬂuhglmerdrmmrﬂe&eqdhted
as mlcr spheres. 20]f th cles e made hy n the
ety G B S R R 07 S LIRR A it
phthgpletyndérthyichtiiballewe | bimaditdtiprhHahdiodtyé shtebit¢hei mieso pegtidiasbutyl
ay he,controlle icro res, If microspher, ein
e e T R T s e
dibusikecHareferathiyative am&a@sph@rwttaveegqﬂa@ﬂnetéx ifuthe s@ngéichgboumarate,
mala%eos t&?t%oi’ ?Q mlcé er&%sz%le?}? dxaPaQemsorc%%r?fera%Xta OUtcmOaQe uﬁfrates, cetyl
MICTons 10 about 600 mictons. For non- ép erica rﬁlcrop rticles, simila
alcolwit estpartiateylarepdeteetin, mﬂmmeétenhmeahmmderwmhpedhylene
[ lymer, or casing, is then filled with bioresorbable
glyC&rlnlcrgg%rtl %1336(?? microspheres (103). The casing may be constricted at
redlikns repeating dstiervels a foriudedopedlshppgthdrebsmtheAttarvativelyent may
r I casi
be R o ARSI Ilopaiions
usedgloynotHer enevauitsansttietintpsheicesing (104).

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

10
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A second embodiment in accordance with the invention is to 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
growm nnalelely beaute abistsepehcenBghsavion g diisPasednHititoblst Geowth
rowth and/or healing. 5The

sing. may be_ use facili ate ti
SRt AG e N e et Tl
pronR@lymarsnans atﬁﬁfeﬂﬁﬁlsafﬂm@@égeﬂtg startherehergiveveh inducing or healing

bioresorbable polymers is disso an appropr esolve The type of
e P K OB O S B AR AR GHS SEtBVAate Fhnalog of
agrdS)tﬂteﬁdﬁbﬁtglemﬂymgragaymclude but is not limited to, lactide,

e CETEAge LB TRl oA RGBgfetany means

convbﬂiyn:a@rdtacpimaanpméyhyﬁmxxbm@tm@zmiyw@h&ie@reparatlon method may be a

e S e e are Bl
referpﬁxtyarﬂmydrédaﬁﬁ@ﬁbtﬁmmamdl&)cpﬁiypﬂthmtml’eﬁl @ﬂﬁwamteiﬁulsmn method for
rad ble P rﬁ/ anoa((:ééllate polxﬁarbon r%yfumarattes 1 Linoil
Prep%feg%a&% O DR e R g S ags‘)au LS CIAGH, Hppfhor oil-in-oi
emu]s;mthﬁéuhamdl?t&tma:lrppﬂymmmmiﬁatsd%grfoiymbbbmtﬂhe@dnbla&ng use of an
alginate, hepa other natu occurring bjodegradable ers
aqne g S AR 3 Eiiee%f‘m Fie Htfs%a.r?torit%e%po S iﬂ Si8h as tha
disclBed R Clelodqealy ale(P wberdihn mrStymp Cbhtrtd Ré]LBrtm;ctravIg& m22, 145-146),
00:0t0 0:100. In s rrede b nts, the. PLA:P 0 r
atio s & &rembodiments copolymer ratio
WthiIi shere P%i&%@%ﬁt ren dipretD T]ﬁi allgﬁ 1lgézY_atere u?sp onyaS
evapmraatbmmsﬂxddhsl nseet arfotheméemippdivient, IthﬂlthB(\}taQ@eﬁpﬂLymenethod the
at leas I'é" SHEDRUL £ b%th’ﬁ Beedsd ?9’7%%5“ i3 then A ?dft)‘%r}lh&?r&rﬁﬁg{l?r%b"fhe
mer mixture. The porogen syste ay IRcltde dne or’mo
polyxrrempound&thhemsaddpdmiamhqneatmgoﬂlmes witHamaibly caﬂ;tmglﬁl'gfmsmfecm‘nt, and
. __por m i not limited andm include compounds that
vigo B B s T G e TR N e T
resulhﬂmggnmwpatmhkalﬁmximm@pihmde crystals of saccharose, or gelatln

Spli‘f t‘ileesn\{\{glr(g ISS(i)cl &0 n ﬂUId SPL#: hn% g’f’oa te{he ntgthc?laugf g 08ffqgé%(‘}1cropartlcles is
sysiem IS a mixture o car ona an aci ium

depebdrantbmwt&landm:cittramhembthc@dlmmrattatthmthvalfhjldgntasutt iFtineher, the size

of the! P aie20d %‘C'S'erea UNLIpHOLE v‘%ﬁ‘“tﬁ” '1%¥'§ a3 1h%.985 M es are
then Inbrease the ize of | the por 50T mount of orogen system use
bemgtfayntmluliednrcmmbhmmawdoarﬁombom|§(ale@lmm|étéﬁ@@hﬁ@dhatrthae

Prefé%%g}gg %?Eﬁﬂs‘gﬂ‘ear&%ea\'ﬂesg‘éﬂ ol ?ﬁgt&b %%‘Pa%%lﬂ‘ﬂg‘% about Epg‘l%lcmns

Iment, t porogen system IS sodium C rbonate an acl
rangaciddmay b praieyabtychtioat @ﬁomcr«hqutd abgusOOuBifooms. thios heinglaracal

mlchnSL[,q @egrg%afggjog% amples Ij%gpnate acids to use therein

but are to, CI'[I‘IC In an alternate embodiment, the
poidgenbytgtaiallis @ba&rﬂ:ﬂ@m@ﬁqﬂm@m@dﬁaﬁi@ﬁolymer 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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5by the type of salt, as long as the salt is of an appropriate particle size
and dissolvable in a fluid, i.e., a gas, liquid, or flowable material, including
but not limited to, colloids, dressings, a liquid, a slurry, a suspension, a
Vispols @Rl eenpasiecat phitiyc aiddnearictlate Belkdsioniamplesediod for preparing a
a ia used h e|n include, but are not limited to, sodiym
Porog R P o L LI B RO B EP RIS e By depth and
be abi¥@otiiél $h@ﬁ©@f@c@ﬁhpﬁ&l§abe&nw@ﬂmIﬁ;}ﬁ%ayﬁ@rﬁimmatimm@fated in FIG. 2.
ourln the re over a |nd ra 2 ving residual
c QR TSRO P SIS (505 4508 P GRE e, but are nor
liniteel ﬁmtmpmaﬂemfcﬁmngjawm@n g@@mdr&ymandﬁh@bk&d@ﬂﬂe polymers
embodiment, the Z)ﬁ?ve%‘?ls evaporated ov ra éﬁgofa out 48 h urs
bo

and 3 BoRogaN SYSIRIL (2 maFt, 6’!’?e05fnt‘?1r8r 1f)li UFPAINEGE Tt ngved 1n an
appr Wzﬁ&@dﬁ)@&ie miyn}@ﬁ"ﬁf thehzalvesdd Wohéependigoplastisidgersergble polymer(s)

in the er then the re olvent be remove

sele i B Aoh e R B o Aot e e ) G e B i Ui
(PLADs@dydohrdetﬁ@lweeyamﬂyaglkync@fdba@)l@ﬁb@z)epﬂj{ﬁduds&ng]yddﬂm) (PLGA),
vl lﬁd 15W neawater to |n|t|ate the cre ation of t (—;‘hg] res 2(t)2 20the h
Y ¥ESURtNG S ¢ Efé)ﬁ%?fﬂ?“p%?o‘/g%‘ﬁrgyas‘iteor%er QU BRI Oy urethanes,
polyphievidameactepoppkesyEhe gmbtpb@(bsuﬂmgopg]mlﬁld)e@epdkmﬁmpon

1@ S|ze ofthe oroa) Qartlclqs use H juse any mc? q h
POl e e B BN b et P G BID A Poyorth
esterhnpmdayzhmtale,vdhgradubtaepmtyugaatmrylamm@emMHmant fdyponogetas, degradable

polyite ﬁ%ﬁ"eé‘re sigyed thyolal U solRen TpEn. s enth {0l Qt‘i'éjce PAIKICl o Bmino
certain S |LIUS u[%e pore size’ alg% a r‘m Imum-t e Size pr X lg

acidhpohs serieaides sudlypicallyndtee ppraisizend mﬂuceﬂlhyllhe)qmmm@grblodegradable

system is about 5 t 00 microns, badim ore siz
poly BT S o L e L B Bl e RROE the RAARee R Eaper
copoporessizhdscbetivean @abbBLACO &0l alboutdse frordds: (Fwt(héﬂ()théa some

prefearlrrg lépr}bOf PorO?s rl%ﬁﬁ%nb ed an the P %rg%eag %Q(f) er embodlments
systiem WI contr f) € percen OSI n one preferre em O iment,

the P(bA Wﬁbmppbnmsttyalscallslebsmra&ﬁb% SMﬁtmmhMenm@IBmﬁd the PLA:PCL
mbodlment t porosity is about 70%. In yet preferred
oP Oey nbo ?rtrl]%hst ah?él @ﬁt porosity is at least about 90%.

Bmmbleypt@hyrmmadxbalrtmt@s mmmbetdxwipmmnimmheﬂ“é@ porogen
syste G thiRime %nézgr%ore MIRRRIGLS E%%I *B%%&%P@rﬁ % YRt

convenient to the practltloner or exampile, the mICI’OSp reparat on
casingefRuttypay beersgrayiynemeshod liasiwdeanih roa g irvitdN oo R88ROBat dissolve

Wheﬁfﬂl:]&{ {[(‘) CoRls ec}?%ﬁfl%rhmﬁthﬁ/ mgge St ?8?0%&? Q{J}Haﬁ%iu%%m%l&lgymc salts like

I preparing suc meric miCrospneres, such as an
sodiwii-ilpwader orysialeo! isaihaood-in- gdletmmﬂslmmwtﬂaﬁswh@ michogpliecbs:s water.

Ano@&%(?%??oé%é@?%? H‘d?t'&%&{{}%%}' &ﬁ{ﬁﬁ BLARAMEIMS WIPRL28S dium

met to prepare polymeric
bicarbonate and acid, when placed in contact with a fluid, result in the bicarbonate and acid

reacting to form carbon dioxide 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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microspheres, such as that disclosed in Gehrke et al. (Proceed. Intern.
Symp. Control Rd. Bioact. Material., 22, 145-146). Preferably, an
oil-in-water/emulsion and evaporation method 10is used to form
mickaprRrtialbedimdhe vit-somsater seieisionsarimoshibenatd@asgta@neid. The acid
ioresorhable polymer js dissolving in a solvent to form afirs}t,mixture. Tpe
may §8|§;‘ﬁ¥ear° AL RO SHERr &S0 W eBL LTS IBRES, Prafaribiy crystaline state.
Exargpliadiimgpeoptitfeciaids @andyigeroushychgitatad.alhecsstivaridisothemtic acid.
evil‘ﬁ)ora?lfd off, Iea}éin resulting microspheres.. The ﬂio sorbable polsymeli. ited
i HETER n E BRBR Sty '8z BUPE B ST théteedt 47 EIHRN 1S not Himite

by theragiitionails\Ahite gnichbsphRreane sppsiptiialyagidiestrl indtiapslvable in a
. microparticles of other shapes may also be formed. The microparticles .
iy R ARG L AN E A Ay AR AS g . dressings, a
liquittregliaty,er akyeattiet, shapeosusther pike: higresorbadleartiaropasttilss Examples
may contain growth inducing or healing agents such as.an antjbacteri )
of g TR S L G B RSO FEF RS i potassium
chlofidetor, Transforming Growth 20Factor-13, or other chemically active

agents. Further, the growth inducing. or healing agents may be synthetic o
TSRy RS A AP 150 BRI D b AP A g BF &Pl
sprayg@ipiedatdiego pbedtinghageihymer nhiiainre mwsionyhivedhoahis ieaed ing residual
1 fotrnhthe icro phethe%, tthen the dit met[er o{ th rgicrbosphere%
SOV e pendEIN Updn The Loncelitration of the Polymer and the 18V
evapagitatiooyv2b dhadiametenod thie gricdadp hdre simayecalsbbdmethahe solvent is

eva cgar%%é)gggr%y use c% tsglggl(-i-p%gttl)llos.lilreve the microspheres. It is desired that
P& Hiamerest ihe microspheres Be such that the pores from the casing

ardsmallerrthanetnbadicragphesedinone tdnsticz emde siddal ed thhdvertherbable

diameter of the microsphere be smaller than the. casi ore size becaus
Pty B SO e S s R S et e
residmitsobpine resynave mavadieyemin tivehahgelohaboat 26y tog30 ahautBdOying as
tong UGFRNS NG Tiore RreiSrably. about 400 micrans{o, About 600 microns.

EEor non-splhencélfmlcropar icles, similarly size pcplr?lscfes are preferred.

Théheytiredsicel shbpe dlbred g radab legpolymer(iae. fleasiegjos thehefeds (202).
The %istu li)rilorse Schret%alQ%? bmiﬁlré) Sgrhoerenss 25964 'rys.lu tcl%sailn iﬁlc%ﬁgrﬁggc(%nected ores

reguﬁalf?’ rgpeatlng intervals o for a rope shape dgregsmg. e poTes.
The sigastfittoasmbpopoursby depstidentug®otiitesivesdivienpooo ghe pikei¢RO5)sed. As

In general, constriction qf the casing redu the diameter or width,of the, ..
such, B L ol M S ruaing
but reloimgitihed lengthigf tnd caginfygdinee theooasimhaiayebe drglyrbgant system are
. t ise i e to ence .of t .
ey SR 08, Thus,th e sve
will be tissnasiteuof tieyssieguedvctedihy dmisodienent in accordance with the

i o for ) 0 : . _

e B A LB OIS IEE S8 pcrons,
In onte dilibhdimentnthe pempleited yswtwase dfdts tOPeuadnfiguratiomiwiease Ihenother

embé’éilﬁ%?f‘tﬁé!%tﬁ#‘ﬁi&@?é%’%ﬂ?geﬁ‘aY)iXBt VY&? Qntﬁ'ﬁb%ﬁi?@%ﬁ%ﬁ&eﬁdﬁ&?mﬁecﬁmoum

with the wo uids, which may include interstitial liquid in the tissu€s or
of pdiggih thatdmayseduaediicopartivdetiizeelchitp omgitiasieteot widlwouinel digpercent

porog—iﬂg %3598%1%%}1%5'@&6%819{&&?@9 ﬂ)%llgéﬁ:tt%tl%gl@ l:slgf'lg’asIngut 50%. In another

preferred embodiment, the percent porosity is about 70%. In yet preferred embodiment, the

iS .
ilgluted to,

percent porosity is at least about 90%.
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15dressing may be used to facilitate tissue growth and/or healing. The
method includes forming a casing by use of one or more bioresorbable
polymers and a porogen system (301). To start, one or more
bioBasekaakBlp phyIFaes ificispaierdnoainagie opiiaigesaivesspidiestype thén
sqlvent used will depend upon the bioresorbable polymer(s) selected. A
S e e ey s e e e ey
practaioasnt 2ot parggentsysirmvdigreepryhadieadthsbishiorsatipaiadiitthod, as
It is_also envjsio that t orogen system.may be used in non )
S el il e o A S BT
emulefapauegitbaer preyiirale swndpbigmesid uat calyentis serhaved. dixamples or water-
. .of methods.to remove the splyent include, but are not limited to,
in-oi g B 1] B ISP B A R R Y0 B s
incluitia sobearttds ayaporaied pivakanpdiiethaf Beabmpilddl hoprspdre@olymeric
. alternate embodiment, qne or, re plasticizers is ed to the
e S A O LN bl 0 PREe AL G e gontrol Rel.
BioatncMdediah tbe, pdlyrnes). tieeféheb e sid udl-aolwanirmayibe nembyethbyaany method
) naethpd such as O\t/.ep dr)finglori\#acuurrg dg/igjg as lon a§ ttnée cﬁnditions
15 USEE EU 90 ThBY AR BB oratth Of the IS i e S BISrS SAsBIE PO Mer
biorasudsaleherigsnarastdandisinenh 302y cite ionesdibahiexmieroSplerdgmer mixture
i< th mn%(%% Eée aared ba/ an En%anse%grggi—:‘n(i:en at% the apra<]t[ti£itC)n(tarE.l F rtherbthle
15 gl dre S6rbabie lcl)?;(l)msesrorrl11|é(r)osB eres rﬁa)(/)rbelo]fr% Sive thafDedP s mesy
agitanekdEhefsiiieqpitastitionevapdhitedwoifft dspliepas anle sy bstaotjdlbyrespherical in
shape, microparticles of other, shapes could %'éofbaenf.osr{“ee&iam& uits the needs of
mlcropar%gfes may B ¥ec?anguliar para‘cilgfeﬁlpea, cyfindrical, rod-shaped,
the pcathoidaérirfdgulemoreaphotherskealpearGidlytiphrdicaing shdpeatingragetitdes of
may also be included with the microparticles, such as an antibacteri .
othe S S S R R 80, A Rl pipea.
cylindctiag agkstiapédirthboidhk greguilrinducipngthehdaljrg Hgehts, thaypheesorbable
micrYOAGHE Qn0aliially prochiced, and maw e 2 fagment, devalNG Oevial agent.
analog of a é’row Inducing or heafing agent: emulsion Is used to
antivioaim gaetnediesphehgsothendheghisrigtevblath &mietbdphene S rensforming Growth
dependent upon the concentration of-the polymer and the level of .
Fact R B RN BN OB WD A RGNS heating agents
may bersyoltitigiradinanetaly prisddesikeudhaniHe: didmstenofdbevaticrospirerdeg of a
grow |aizlqﬂe€:%2ir}1%?&| rst a%aﬁgreés Err(&m the casing is smaller than the microsphere

0 Gesired that the diameter of the microspheres be such
thdf threemidsosp hetd @hickinedvitiimhibcasimgsgbesndtdémipedbaineter of the

. flexibility: of resylti c{kes' fragrﬁr' o
o S S B SIS o
The dBpretfarabiheaboubii@reicrepsie dedut®oOcmitidhsl Bonswori-spieenictd sieve the

. i rticles, simi \zed. parti
i R S A PRI ISR o s o
the chiore soebaiiBanibaodpheresqgoR)e Tharsasindt is vodstiietad tathregulbe diameter of
the nﬁ?&gﬁgﬁge' %Eeg}{ﬁllﬁetlothan the casing pore size because the microspheres 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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form a rope-shaped dressing. The constriction can occur by twisting, use
of heat, solvent, or 20the like (304). The dressing formed by this method is
also novel because the porogen system is activated in vivo when the
dreRsing lis raechip o biaat yyithathe poounerflidscasingAifatein filled with
. embpodiment in ccorgﬁ e Wjth the invention is to a met‘;‘od for preparing
biores RRESAHBIP i (3 hé‘f%a?f‘ﬁ&%ﬂé&BHSfo&e& HJGRY Yt BrRrips, intervals to
formshage oligeptbranthbe aldactadill tienvanndcontplateitingcassefdicis solvent, or
ro nfiguration, where.the dressing is made by 25extruded polymer.
the H PP BSR4 BRI ARt he
casinpay the asediehiacdiaiectisauergrophbyand/addigatiniglexibAidiotesothablegth of
alymey.is dissolved in an ropriate salyent to form a non-solid mixtyre,
the cBg n A ILF 6P SR o B RO 1 A o Epa e G to the
presénctustahbubaseiogblisnitecctaimoly nem distlastly witpemthefit within a wound or
. embo 'meg% of the invention. Further, the type 300f solvent used will
155U5 818 Q4 ASoN 4RE bioresorbable polymer(s) selected. In an alternate
emAokiird entbdtldentiior @sacbatklenpelyideths iinemtiox édaiiétiankefor prgraing a
lgsticizers. The resulting mixture is.then extruded into a non-solven
porof BRI Rls e A the i L S AR B B LS At epth and
be atjelynigl hemesiid comisletalithettimseart-aolugrt ddif2dunenesidtralthe porogen
syste?gi%é%ﬁ%?é%%g\g@geé% E}Qfgsgﬁ”%ﬁ'seﬁgeﬁ‘i?ﬁ%%ﬁ?aé &%@%‘{5&%%11(1 fluids, which
: : poration, oven drying, vacuum
may diyindeanctthieiikéqubd fiore orssnes eplagtididershis ikraldelé dramitlde misxtierer its
.then oven drying or. vacyum drying may.also pe used as lo s the
capi e R T R B S R g 3. e
dresshgetgobtainsiundasiiedelidsbtesrow dnaudévdrdhigkness, the resultant
polymer may,be heat pressed or compressed.. The resulting flat
I P S o e e Borhaetgotymers
and dhree gimension&l@dsifiig kynto himgahmslededmsorhatytipdéymsaape dpalved in an
luing the distal.touching.edges. (404). ods .of gluing may in qule heat
app R i e S R RS EOAR BSmercs)
selectledy psrapeseyticaditofethetdal for the héoosdimbiniclal sHaper Furttuee, thike amount
of piigesimensional shectmay. e, ayt.of manipulated 19 better form the A8 he
P imensiona casing. For example, in one embodiment the sheet may have
porogen ntspatte tredsdd suchrtlyatitheynarteicompatibleor pidymgeomaielding then
spraf@8SHiet. nanetner mbedimants fae Mo dimensional d1eet 15 Gul P BRhmpres
It has ‘one edge having one or more slots and tongues comprising a catc
of methigtkingemerh amiswl proxinehtdetieilangitatimalted¢® tvepeofiidieoven drying,

indrical casing. i by | : : ‘ . ‘
vae S LR B e L0 R erioa of
abouby&heingg. 20Bioresorbable polymer microspheres are then formed (405).

Thﬁl%céﬁéﬂﬁ?é %ﬁl%@frggnt, one or more plasticizers 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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prepared by any means convenient to the practitioner. The diameter of the
microspheres is preferably in the range of about 20 to about 800 microns
range, more preferably about 400 microns to about 600 microns. The
prac@&ﬁﬂ&riCWIﬁllﬁﬂﬂd(biﬂdﬁgia@@h!@@@iﬁmgf,sphéi@@ihgl iadpemiilashavitble2Df other
bioresqrbable microspheres (406 casing is constn ted at regular
Shap S TSI ol VG LHS 5 PR THGPRE Eot T e
cylindeier, Bydwisiieg, tsfanaak K0lveot.aak hddikeh 407 Gddifthinducing or healing
embodi ordance with. the invention is a method for preparing a . .
ST RS SR LG By THER S Ao RBEIR SRy anivira
agengizell sfrapehgirdepiivangdsobe abiertdlﬁkhibelweua%mgmpketelyrtbeﬁahs growth
of its rgpe, configuration, where the dreSS| e by extruded olymer.
indugifig of é&%?%ﬂ??ﬁ%%ge&?é’é Aty %Fﬁ\?'} cﬁ"iﬂ “?Hgaéfr ggifgement.
derlma;ebe m&&dgoﬂaghbat&ﬂis&ua@@wﬂez&n@'agmm|ng A bioresorbable

mer and a por m is dissolved i appropriate sqlvent to
P RS Er E ARRRITE <OA b i o o Sy heres i
depefuditabipopalymers énaluditey bfitharpohnhbmiteltiie lmdynfergtdtamiosmblmihespheres

}he embo @]entshof the |nvent|otn : rthe the t}t/pgt olvg@t useg V¥1 ter of
May §egeid 16 r"‘b%orse%%‘?%%b‘?ec%%lffmeﬁ‘s) Biddted thiah Siteriafae drameter 0
the Immqumenhethmbldrz&sthet;abm fmhymmr a:asthgnsmmememﬂamﬂe omcmsrphere
di n@lafal?tlzls? r?so des1re ti]ﬁ ml)‘%grr% St tg (f:‘rp eXtrLflded F 8 n?natt e mlcrosphere
e ymer suc & mixture preC|p| Solltion intd A
packtmg)wimhimrthmmhlsgl deéshatpm(cﬁﬂa)thﬂﬂexdﬁldlyajfnhammemg idreesin@velteferably,
503 les of, methods removetihfje ?%th |ncIu ut are 10not

the 1CI‘E) 8 eres ave a diameter m(ﬁ range or abou ICI‘ ns ran €, more

ited 10, evaporation, oven drying; vacuum drylng a I| e.
prefambitg wastlemerﬁusonslwdﬂd)m 606 mixtome, meonepmyuagmrcvqmﬁmes,
s1m1]% sgze Y@g/ 5[) g)gruse as I&)ng as the conditions used do not favor

ora ?aps{:mzer If the polymer sheet contains undesired

buthesyhmdnaalpevbapdmbko@adableqml&arﬁpmimmg;myl&lsdlhedheah

or compress resultlng flat, tw Pcd ens na sheet
bior so 1rOS Ires C S1n %ons‘[tli‘| (S 3 e u relpeatm 1%tervals to
e radable olymer sthe Formed into & three sional casi

formr@lt[v[g:maqshbéltemum@ Bhindersshetpeand glaind shisvdiste), towechlihgagdgéeent, or

the 1&(?%@0%' eIﬂlOdgress Iglp(%nrpe |n &Jsd r%ct}ﬁ %\{\éealgl(l)‘lgb e%@é%%'s l Ing drogen system
physical crimping, orany other means as long as'e ges are secur

is actogettiér tovfowheheheydimslivalishhped Furhencthel thviraimoenditnalssheet

mey R)uﬁHte%brg RHIGS cé%%ﬁter YRS LG o PR E"m?ﬁ‘&ﬁr@%or preparing a

casing. For example, in one em diment the sheet may ave two ends
biorgsatterried sugn ghbatthay tareleotd patitderfongluihgnorsive | dimpeagettypth and be able
apother i e cut.so t
o RO LT ATEn UL SO AT e
extrudiathalyiswer prokinmatththieofomgltngitlat duyeingasatfisTthedyiindficel cHsinggessing

may fgg gl&y in egtngl%r%?g&em @geégsggrhnggg through the slot to provide a

ocy I rical casing. Fu be sealed by gluing.
A bioresorbable polymer is dissolved in an appropriate solvent to form 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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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
depas desaﬂﬁmmtﬁeﬁzetﬁéﬁr@@@degeﬂcpamﬁieﬁ)md fditSIﬁi!-{ﬁ‘d&lyﬁf& {fuély that the
use means to con Itpe 0ro article size by use of, for exabm ,
MiX e REGHRY e Bé{hfbﬁoég W 88 ’@%’lﬁﬁﬁf"t‘ﬁ%sﬁi}r%og@g SriadReagysolvent
(402pom@efbﬁmatemdﬁ»akloeﬁﬁst@em@&irmomnmmmesmbedﬁmenb tb@ @ the
S|ze| between abou 100 nd about 500 microns. In another
solVEl 156 ﬂ?ehPtt‘PfS POk G éObSY\%}%Oéﬁ“a?Boﬁf’i‘bngH‘& ABSU B ViR Asdhe like.
If onEwithesethaaioent 1@flmm@eﬁrsuetmuﬁredtmddm ﬂaymge)smmﬁﬁharymg may
oro system will co roI the ent r03|t In one preferre
a0 B SO AL BN BT LA S I AEY S APETHRON alAptcizer. 1fthe
polymaefsieedoembmd|mele§métemetﬂembpmoméw¢a ahiokiie’d0%hd meyeltpiefeligner may
b hembodmgie]nt the erceint porosity is at least about 90%. 5Bioresorbable
© NS DAREF il °§Bﬂeers<§§ are then formed (506). The microspheres may be
préﬂ&re&iltlwegwﬂan eansdbopnebienisiedhel mﬁadegmiabla' hel giaen et elicaf filvened into
th mlgro e%here ref rabw in the rﬁ e of abo about 0 mchon(f; cal
4 PR GE, b"r%ap% olit 450 Microhs ouetré |cro ““1‘% ota

toucleiplgneltieal (Qbépelsllbuhmi@mﬁghbi@ p’miymﬁllude hmsvreginsgtlznemﬁited gl/mtllng, physical

10 bloresorb bIe mlcrosioperes (5873 The casi |s co r|<1;t P a
cr1m i c% er jleans as long as edecs ate secure g/ 1ndtical
ating intervals to form atope aped ressmg e "cOndlfittitn

shapecﬁnmﬂhyltwhstm@ dseenfioaal skedvamnty bethe bkmé&ﬂﬁ)laTdanMéher form the three
di embodiment in ccordan e Wlth the g]vdentlon is a,method %nd a%eparactl
1mefns10na %sml%dPaor (&) (a”lel c shee ma ave [0 )&
Or use o pr ssUre elivery sys em 0 app y reduced pressur

suchtibsueh¢seatmentifatid] d fonguing siteyeldiepdivethikesy $teandticiuc@b@liment, the two-

S é)atterned

dlmeb lores %able dr sgl%}%‘{:g Sl’lgllll‘e\ |or as\grbable mlcrosphetrsea s B noues
fiishaean FIg" 8 ressing ma used'to fracﬂatequssue gro%/vﬁn

commuiixyet@ﬂhh@ﬂ@kﬂngtmd&smguprmmtb byeusegifudineloecdpotkereof. The
ey ingLEROLAARIE POMDELS. (O, The 0 R AT, DI RBIR OU LB vide o

olve n appropriate so ven
cylindejpehchsipgn Ietlordsorthedsl mpplyerenis) ol ettad:. The polymer mixture

s R A neres may e
prepmuﬂeh}eawtﬁmﬁect@oyeﬁapomﬂwpwemjmngTh«adwmmtdrylﬁglandontmepheres is
prefe"rlz(tgly in the range of about 20 to about 800 microns range, more preferably about 400
microns to about 600 microns.

The cylindrical shaped biodegradable polymer, or casing, is then filled with
bioresorbable microspheres (406). The casing is constricted at regular, repeating intervals to
form a rope-shaped dressing. The constriction can occur by twisting, use of heat, solvent, or
the like (407).

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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In an alternate embodiment, one or more plasticizers is added to the
bioresorbable 25polymer in the solvent. If one or more plasticizers are
included in the polymer, then the residual solvent may be removed by any
methpid:sueid s OpelydeyingHar (o kNG a8ileoly @bithancineiieise solvent
used do not favor evaporation of the plasticizer Bioresor
0 oM FLHBDHSFGS D B HOFEA 1602 CHRETH RPN S ey ble
polyPkepaiedy, BiyaroeR$i eoiden) gl yimdie fisakiitanerhl ishdesireddhatineof the
dlame r of the 30 microspheres b that the mi here
et (HE S, OB S AD S e RESTTIG hNETG) ey e
selecEH@fEIEﬁhlyalthﬂlit&@’mspbﬁfﬁﬁth&téﬂ)&)fﬁaﬁﬁﬁbleIpdb@h’ilngﬂldﬁfrﬁb@dtxﬁﬁhtene or
out 800 microns range, more preferably about 400 microns to about
mor%glﬁ HikEss. The polymer microspheres are then placed within the casing
(6083)e Thraldagingisiconsticiedtaidedinar arepesdingnnfervadspid fornsach that the

.__rope shaped dressing. The constriction.can 5 o wisti
i B TS SR TS BB ST RS S T o A esidual
non-toe/erouncksite d¢d {ihde Erapplandfsizatoidhe weonmd @GS)ﬂtzmannclude but are
tlalter ate embodiment, two, or. more dress S arﬂflaral ohIW|sted
not I{AVICH & & 1B UM AKED diXingreRehedy éq“g MHEGe uced";%lree%rsumr%re
plasttbampysdm/ltm@etslthme pianetbjmhﬂuidmrdmurgmtmumﬁhdhemgmt}daﬁmbe used as
the wo d S|te nd the dressin red b r
tone B S e L T B A R e AT ymer sheet
contzthtmbﬂmlmetglmbblewmgtmhmﬂ\mnsmamess ptﬁlelthmrltum ipd yhegasiay also be heat
deferab% thelglrape is made of a material that permits the diffusion of

ressed or co
P ater Vapor bu provides an air-tight seal over the wound site when

redﬂﬁeﬂqmﬂesgtﬂattmwmmnmmnhédh&h efdrayple gralll ebitepid yower ithehen formed into
rface of the woun S|te sin nd ex en ond the
a thr?ﬁ 1mens1 ca% égjeyls se%%re S % &&rﬁ r (fci: % ? t%ﬁll%ﬁle Odtstal

e Skin surtace
touclmmgtmhgese(ﬁ@é)by\/lﬁm@imﬁ glejredinagive lndtdriat. W@dltbmgt dreiedgdechg, physical

ressure deI tube is E)Iaced beneath the dr extpnds utf rH .
cr1m 1n§ or an er % é(jl es are securt %] H (0] m t e rtcal
ernea t er uce pressure e may be

shapef Euyhned]mﬂvgraﬂmtubmgamheenaiayrlm@mmhhquﬂhteﬂtambntter form the three-

dime%%trgnylpe -coated silicone orurethaneb rthe ,%};t%he tu '%y a&(/b? coat

%m{go or exatn%ﬁle 10 one € € shee WO eP Rattemed
agents preven etu Ing a eS|on e woun or exampie, t

Suchtdiam@ﬂﬁa;e@@b@wblwﬁbm@hlhgmmlm ouggudants, anothfibeogeniment, the two-
dime%rs]t%l?q =P % cfil glét&lraqqttl}l' OIR ngd%e having one or more slots and tongues

comprising a catch or locking mechanism proximate the longitudinal edge thereof. The
cylindrical casing is formed by inserting a portion of the tongue through the slot to provide a
cylindrical casing. 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
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hydrophilic substances. The reduced pressure delivery tube is placed in
fluid communication to a reduced pressure source, which preferably
comprises a canister safely placed under the vacuum through fluid

micr6MNIAuiRaLitR Witbat o ot aIessitia ﬁmﬂ@ﬁd'ﬂﬁwpaliﬁcﬂbiﬁze of the porogen
emb ﬂlment tgg,\ dressing serves as a ma |fold to Jbute the reduced
ranial

SYSte;B‘?e‘é‘ IOGRySFe BRI g FRquedahrEsd 2 H%T’%F figatgorosity is
at let BR\I0G flUidsnisarer @M@m&d Sﬁﬁodlmaﬁdﬂh@qﬂ:ﬂ@mmﬁhﬁiaabdﬁt 70%. In
plied to the wound (607). It is understood that frequency of
vt R B P e AL BRI OH TFRUGRSHbAEH the bocly, the
suzslafuicﬁbaple pothesrevom siterthaexach doessing506 drassingasesheres may be
a es of various, agent lied.to the sjte, if a
PreD g8 R TR 1 VAR P THEAoPStc Lo SRR IFE oMby sabgres i
prefdagbyl hstﬁaﬂailgemhmas apieatgo0 miey@ln@&d@mlmtismtptdﬁsmﬂgtebdbe4oo
. _pressu e ov ime. The unique configuration of the dressing described
MICTRAS dg é’é‘u (?tr{’?hcéomuopartlcles providing resistance to the
co Mipr essindrikas yliipg ddivdtreatadiccpol pressiee tasiiapys THais ﬁels'@t\ahhe
bi %) pressmn ans?%l{ﬁ? anlcal forces to th V\t/ounq which %1 N vals t
“’re&Pr ARLT TGOS ROSHRRHON OV (eI LU it g s é%%m grvaisto
formhetopeerh ipeddiesspayrtidies cofutrittérn gmmdaﬁlrigytts\aﬂm@piﬁﬁeﬁﬁém solvent, or
the lfi)(l ggg bable polymer as it degrades. In an alternate embodiment,
ore plasticizers is added to the bioresorbable polymer in the
SO ﬂ?hm(ﬁﬁh)nlfaalmam mncre pldsticizeit aie inctuded in theefelymet affyematus for
use S feRIduph solent may. Be [emoved by anymethod.such as oven divng, |
rvacuum grrylng asﬁong LPHEtondiions used doTot favor evaporation
Woumi tire, plésticiz dre $Qsrestilhaindtiser lﬁimbmibnb]&tdsim@admplrthg bioresorbable

mlcrﬂgg TRBLS ises tqﬁ[‘ ga ét E}? %or%gerar%\éstem to Orl?sse ac1lPta I?ssue growth

ovent. us, w e dressmg IS p WIthin the woun
and/QﬁﬁS@hmg)und fluids can react with the porogen system to initiate formation

res n S|tu The zeven emboqlment in accp rdanc dﬁv& hth mve&gg?) The

is tO as r%re 881%li (gmearat‘/us FOI’ aolnee JC%I reré%%sr%r IVé)I‘ e{S

one mmdlmbamphorwﬂcwlpmsusaitﬁssmwgawnemnmpaaﬁm&muesme Tﬁhretype of
solveg S&ge e%g PR HR If%)rr%gorrl% %33(?) essgg} “(% Bhe olyfmer mixture is

loresorbable mlcrogpﬁeres as ilfustr casm orme
then bmmg@lodmmﬁmpwm@ewbawlﬁmdwmgw &b dTHesdrentismor®ved.

Exampies oP | é&!&dﬁ?&mersﬁ'}%%‘f ﬁ F%lﬁ&ét%”l are d A& 18 3aporation, oven
IE)proprlate solvent. 201he type of solvent used" epend upon the
dryirigovesarbaditei pphydhislikelected. The

In an alternate embodiment, one or more plasticizers 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 (602). The microspheres may 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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polymer mixture is then sprayed, dip coated or poured over a cylinder or
within a hollow cylinder such that the surface is coated, and the residual
solvent is removed by, for example, evaporation, oven drying, vacuum
of abdiing tanBdhesikemiorans aliegpaitoanpierdinta tassie A0MeKe dlash aars600
is added to the bioresorbable polymer in the solvent. If one or more
MICT98h|asticizers are included in the polymer, then the method of residual
SO Wﬁﬂpl‘ﬁyﬁw&h’ﬁd’i@&{iﬂdﬂ@i fey dicavaiposatiathaf theqakasicees). Thd baing is

lindrica srn is then ace In water to rea oro stem
conseI35 A e BB L DR B H S0 Ly Be e e B eton can
occuebnpristitgzpevest hee si(zlef@fttrme tiesikn@PoreTisdepanne dtespdy iBehen placed
rticles used. As uch 0] use means to

. ze of the poro a n

into QA R BN BT TAIE S ST e e T b8 S gbodimen.

two @hmpwm&slnﬁymeaﬂmdb& poreisicé ppeducad fyrpardgeesyiinrds dressing.
abg,ﬁt 5%8“1 00 mlcro S. In one embo%rment ‘t?aelgﬁre size is between th th
abodt 190'SHaPABSUE S rﬁPXr%%Véc‘fﬁs PGB0 A SRR BiSAILith the

wounsl bréveen) ableut, 10O \anﬁhatmataaﬂahmmre:s@mg:a:ﬂhevsthé laymaurapefmade of a

rogen s st se the artlcle size 0 wrl
e B R SRS T T ErImeE LR R b o the
transpasssitydt eathedswldo ot 5690 Plnefamhﬂyetmrdfepeed enmhoolinentteifivd that permits
the ISR CLOFI. 5 200U 106,10 yet prefarred pmbodiment, (s ORSHEEN 1 ceq
porosrylsa eastrabout 8Y%.! foreorbable po ymer mlcrospher
pressaite theraﬁymmqmb(ﬂﬁs)Tﬂdnérmpmmﬂbmm m&y the puefpeced thy aryndedrsand
aresSRRMENIEN (O hs prachlioner, I is desiied thaj (e diameter Ol e e in surface
rosphieres € microsphere packrn Within the“c ing
aboud d&swmmdmedmifa:eeﬂee(hﬁ;t@onéXlampdasdﬂMdmanuﬂhmee reduced
er of mic 1os res sh uld, be 10 atert an edram ter of
pres g e e e B B e AP R I S ARl e drape.
The rm’(crmmesesrh deb\agiarhetanjinbthmade gé ofyalbodicad gmdﬂooﬂm@pﬁlatenal
icran pref rabI 00 mlcron to abgut 600
incl Hg 50 mggr%hr%?glgn éirrél are aP%“s gce dwithin ecagfﬁrt EOE %F%mg may be
coata:ymdrlwm’aﬂngwmmhtrwtad@adhgllﬂmrtmthwaml(mOH%ﬂ dflfampihstﬂmtmhmg may
gnS{n e but IS not 15limite Wlstlngt stln B
be coat %ﬂ oa U alg an 1 C11S; c1e an 1 1mogens or
soven réssrng res |ng ressrﬁg IS the
hydrppédced swlitmnthe th mﬂimmrmmreﬁuslthersmmapu@derdﬂm mvoumwhlcanon
t0 o {KRRLID AN BIERIE.MBAmBnL. (0. L MRLE deSRnGS. A PLRIES Blucr the
twisted toget erto rma eter ressrng ere
vacupmsmmrgthﬁv@qbymummuhenvpiaaeddmnﬂdrplrwmmomo"ﬁhmthnheiszo
0 s 707 d en
e e R S S IR RS R FNEIEE Mifing i
appllem’@msﬂmmpt@ssurcfsrceidﬁYhengd’hndlsgmecandrm§mﬁblaisdremenwround site.
refer dto
s e B e A Ho0d that he
frequiwkiverimduedd plassedclendatntidentraselpandlexteridionof frerhody, the size and
r I
shap? RARRCRILIG AreRe I8 g&gg&%pdopﬁ?é&%% aaqe Av}véalgfh&’tgggg&ﬁﬁﬁgdpagents

luid communication to a re ressure SOUI‘CE
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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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

preﬁﬁrﬁeiqﬁe%ﬁﬁgmeﬁﬁmﬁtM&@miﬁgm&mamaliﬁ&dﬁltfeeuueundlém&}oparﬁcles
e unique 30configuration of the dressr d therein results in the_ .
DrovAERSANTEISS Bt AR SIS e e O YR e b e This
res1sre§h¢qed:@mew‘©ﬁhmﬂ@m@hﬁdleﬁ1&tﬂrrbecm EOPRESSIAN WIRBEMIES in granular
. mechanical forces to the wound, WWIICh aids i |n anulatr n tissue
issuf TR ke

BRDOVF RS- MSY St Wih oW et e“'%arfﬁé WEHDR pgroparticles.
Furtheicpepaiticlag. dswithepl grantdabing dissbigbte plagasihe inraegmrézable
poI mer gs it degraﬁ_P An eég;hth embodiment is to metajé:oi3 babl
e For At s QR 'GPk R SIS TG %ﬂ ey Lis Grogesorbable
polybiﬁresdré)ablleepodﬁme)r dreasingmora pﬂt@ﬁqiﬁ@rm&h&mﬂe&mmmﬁpb@ieﬁ then the
as illustrated in FIG. 8. Here

i tajned within a bioresprbable ca % d
resido SRR A1) PG By BB Loto0at RV SINg i atag arving as
long witttia EdhaiRidnssddAo hBBfaandeizaﬁotatmaqefdhmmaSta:mu nd site (802)

by coili gth res 801) suc s the shape |ze nd depth o

o e SO S PR D B3R SR G B A b Forogen
systetove tﬁdrhgoﬂ)airﬁmhﬂymemm&ﬂdliﬁ(swm diapet{8adysis placpthoadevithin the

urf, of the und site (801 sn 02) and distributio

wou o A B S s RS R R et Rmaion o
poressithém.secured to the skin surface about the wound crrcumference by, for

exq.rﬁ\é:) 5 ar][ adh%si i?ﬂel?lﬁrfleatgg l the dr §%h804 SHon oamet od and

mpermea%]e substance that s Hexibré an permits ditrusion or water
appan:apmfdlmmmdeteprasmﬂe-ﬂgm@mlwuneui@lTﬂoaplpﬁprﬂadhoeﬂrpmsdmﬂdtissue
treatr%z il)t(g: %I’IS ?tl aeSSth e reduc ress%{le le()“veryglﬁ 869851 thatl’n risin

yconnec n?oflcf {3, WA distipthion manrﬁ)?g prising

bioret&mlnﬂp:lermmpsehsrﬂ'e aieilheatyataben(ﬁﬂfi)ﬂs perforated by one or more

Es Outsrde oft drstrrb#tron manrfol ther c? Orfressu Irv,ef% one or

tube ?§ﬁ3§ I8 non- per rated and extena: %‘F’nso S d out

mordonrdietatzpe¢80ddrsTirel rzemmgdlpsestsur ardelivery¢dbe an appropnate solvent.
The type of solvent used will depend upon the bioresorbable polymer(s) selected. The
polymer mixture is then sprayed, dip coated or poured over a cylinder or within a hollow
cylinder such that the surface is coated, and the residual solvent is removed by, for example,
evaporation, oven drying, vacuum drying, and the like. In an alternate embodiment, one or
more plasticizers is added to the bioresorbable polymer in the solvent. If one or more
plasticizers are included in the polymer, then the method of residual solvent removal should
not favor evaporation of the plasticizer.

The cylindrical casing is then placed in water to react with the porogen system (702).
The resulting 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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20(805) may be made of any medical-grade tubing material, including

without limitation paralyne-coated silicone or urethane, and may be coated

with agents to prevent the tubing (805) adhesion to the wound site. The
embdeihead thegssaradaliwiy tdhey80b) 8 piricasbin Asicheeromuriaation thetamount

reduced pressurﬁ SO rce>§806g which freferabl com%gies, }i fluid
of PGSR SN TBAEHAP(BH8 PHIEIS HE A SRR R NI SARB L g cent
poroSieNMusieabiercwid crestiard D Rs perecaopoeesitynidsit Wasatid i §dgCeh another

ressure source (806) is turned qQn, reduce ssure is applied to the.

pret PSRN TH05) RS SBCCR 1 FE00To L or Lt T LpR gBAyent the
perc@QIpPresses antaontimodgthe surface of the distribution manifold (803),

which applies pressure to the dressing (8§01), mechanically compressi
D SR T HERCR A LS VB b e il oot mas be
prep4{88aPhy Rustheratbe sediiiett pressprachitvyndravitiodusitélitst phesimnater of the
. the Wou%d site (802),through the distribution.manifold é803) and reduce h
i RO PR S LAIE (029 5 GAPmRaB TS BRTERAR e the
flexibihtadiehd 864G iedesipre vEting:f tid slfiarstanié thegniie ogdiseedshould be
tpret sur§ sg.urcetf@%a itself. Thual,.inltlhis emb dime(%,t e distribution
ereatif RiHbIG SERUBSS BlshibRitemy HEBBE A BIBRLOrIT BY ficghosen system.
Prefanbbpdinaentrisplsysidmvardlimeittodioftkd Gangandyiaieo Hiktoabduvihlamicrons

rangéo&%}%har@%ﬂa%&r%@&f (e dressing Sompastng Rioresorbable
microspheres, where the casing does 5not contain pores. In another
enbadpolgnicthe eysierTandateth @iioé d-1Gthsn sha sadi ng Y @dolrélstngy lindrical
casingis. 5}§S%S§F%%%'F%Mpi&%r$a sg"%?%.‘h?h%a%ﬁﬁr's formed & may be, but is not
oresorbable polymers and a porogén system, where the casing IS
limitedpasedsiing fhedastingh usacfhwithsthhecporagén ikthe dasimg,dressiting The
resu RRIESTERO'R4S SRS s e, e i BioteealbaRIam ARATIEIES: of e
onstricted a reé)u ar, repeating intervals to form a rope shape
wouitt€36g,lard themispiadsdlimthin tve wrounct sitessingslarstit@dedhertwisted
emho iment ﬁp& slygliaenr{éan method of FIG. 8 is used with a casing

together t0 form a thicke cr dressing. . . .
comprises a porogen system, but the porogen system is not activated in
adThaceduttdepdressmihdremnglplace o withipltvedvodhddsitenimuiisation with the

wouIARYHENLHRE. o ihuGligt Wi ERthe %‘i‘é‘é‘o‘%gﬁeﬁ‘ﬁgdé%%ﬁ'%%ade of an
reacts with wound flui S, thereby forming pores within the casing |

impermeable substance that is flexible. The drape will extend over the surface of the wound

site and dressing and extend beyond the edges of the wound, and be preferably secured to the

skin surface about the wound circumference. At least one reduced pressure delivery tube is
placed beneath the drape, and extends out from underneath the drape. The reduced pressure
delivery tube is placed in fluid communication to a reduced pressure source, which preferably

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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situ. An example configuration of a porous bioresorbable dressing
comprising bioresorbable microparticles is shown in FIG. 9. The casing
(901) of the dressing is made of a bioresorbable polymer, and preferably
formidudedvarpliasdicizer iRoeesin fhewcashnthéIPaarpeiorsaaahbynis pAtioRs.
orogen system. The casing (901) is filled with bioresorbable polymer
Furefiho SRS (5055 S YA TR RSAR eLSEd enent t
theApragtitinraibddiameiaieter ekthedaictappheias (0B} stiogldde iraterowth at
than the diameter of the pores (902) within the casing. Further, th
a ORI S f thE SRSt O LSBT e YR TSGR the
micryptlespacenuiinid thiehiniarospheieadR04yiddayvidsspaceiisHiap@tanére, a
bec new tissue will 25infiltrate the void space before the .
cres g D DB e PG I B N 0 AR RS SHHBABP IH f 5- 10
10B amdu0Caf ilececraspheresuisidis vty be sulkhgtiat daesseauB08) such that it fills
ressing is flexible enough to coil wjthin the wound site. Another
the Sg?ﬁﬁb%%@m& g%?ﬁ%?#\&é%%'gﬁqg Pét%é%b ‘a mold to form a bioresorbable
dredsingooathgirisi80d)iendsbsibke (80¢)epartictesy vehet bgs tiietritaldds manifold
illustrated | G. 10A. 30 First, a two-dimensional film of hioresorbabl
(803 oy AP NG T HERS T B 16 RO e (202) and
distrive@ns nfaaifekb(die ailicchiondsdrinaliednbly adgesndyHeendissolvied whare it is then
appropriate solvent and then sprayed, or poured into a two dimensional .
secu g R e T SRR P R St sive.
Prefdridrigs dibdbdpep@més made o€ dissgleaddiiite antappreptiatésstdwérie and permits
the dtligfen.extr dint% into a non-solv%nt. Further Ehe rfasulting bioresorbable

sion of water vapor, but provides an air-ti enclosyre .
po?ymer iIm mayalge heatppresse or co pressedq'lfo form the film into a

deg3inedititithundas nbaifoak 303 fitnmpnices mblisabie, edecod proseure delivery tube
sticizersmay added to the 5Sbioreso I mer in.the salvent. .
(805;‘?@3 18 %gﬁr Sn[ eCcte %ortaﬁeﬁPamfrﬁﬁﬁ (gﬁ?me\g g&le istri %on dl’llﬁ{léf(éld, the

resultin loresorbable polym ) IS then place
reduendIpir¢1004 YeTivermnolbki $88 Inie pedinretedibpalmstaratune botapri€ngideatérbe

) r hollows laced qn one face 0f the mol alternative view of
aistrff G R R 06 R R L R (R T BE IRl exenas
frompbbydnessfilgn (RU00 3hdsquiaizech ove dthyee rt8dld) sUdte tieduthe pitassigre delivery tube
Ocompressed into and,contact inner surface qf the craters.qr . ..
o3 T R S Ao e N R L SRR lmacion
paral{iGod)atEt eihvicnespheegdsantayivenpre parashioy iy apeatstcpnyenietictoibing
(805 ha%l?és%%ﬂ@%’@ﬁé'vvﬁ%n xa _ple, the microsphere prep_arat_ion met_hod may
e a spraying method, oil-in-water emulsion, water-in-oil emulsion,
oil-Thoitdnatsiorssuethisdivenditbe (#)Rseflerablyy thedwiomosphere®n to a reduced

formad, %r[% ¢ ¥t§ iﬂlg"g [APEE- 05 3RO L4019 AR UL AA USRS fel
DT T ST YIS} STt 400 ThErORe L AbeOS08 Tchag ety
placdsiovaburtbablecpoiyriieougicfbsgveresanectiion plakedadithid thessvatexmurce. Thus,

hert HRORIRANLA RESORABIRLE QMR IS RRNAG! IR LEPRRAIS RIACE SRS SNG d
whe m}?:rosp ersg ?1%(%)San(§ fﬁstb%? 8 > gpl e woun
site (802). 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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bioresorbable polymer film (1003). Thus the first bioresorbable polymer
film (1003) and 20second bioresorbable polymer film (1005) contact each
other at the area (1006) about the circumference of the craters. A second

redu&ealplrémz)stﬁlfa@c&mnsmp ofihe, seaondrhiokiseiable giolimerdilianifold
two mo 001) and (1007) are hot pressed together to

10032? dth %l
SerVeSdR értr}ﬁ%%egﬁﬁ%%%e RATPP & craters, thereby resulting a bioresorbable
||nKed)ﬁeaasmtaﬁld@ssums;%ﬁurahemmt@dmamxmeyTwMtﬁae@wamh a rope-
bioresorbable ure may be used to assi linkin té blore orb .
shapg BT TS e IS MO (PR A P RE 5 b A sine does

not dpatyingofids (1003) placed within the craters (1002) and the craters (1002)

f||| d with microspheres (1004). A bioresor is thep laid across
TR THE b SN HU8T PR ML Lobd) ALBhd deing
com@iﬂb@&ﬁbﬁb@@d}pﬁﬁsﬂﬂ&r@,@%&c@@@ﬁd Bﬁﬁmetrdh&@tmmam&pogphare&d a
1004) and first bigresorbable er fil The seco
PorogS B ST ITA PYOUERLY U e R RBEShdp/egiggen in the
casntg,a:mmrmgpb&rsesﬂﬂé)ﬁéﬁoﬁgms‘ﬁlgng thent, fanheti thvéxti isb racdebuble iigdropdtticles,
thes cond oId t Tttlet om?Ids (aSOOl) 81 07).are thf? hot laced
CO“SEI%S e ’i%%“ e%l ervlc%%p?lere TR TS Pisrsiaeyink g 1s place
Wlthfleﬂhﬂtmg.ﬂllﬂkﬁd: bloresorbable capsules. In addltlon it is contemplated that
two oId 00 007) ma als or agcomm e the .
sutlrd yaH’IOC gmg%&g ovge Sﬁ%@ Lp ge%%i)etweselﬁs Ci((?:'Wc%rialtteFsa Sng
compilioe?y), pmdgmmmrbanthﬁemagen/@wémﬁ$hﬁ>maid/z(ﬁaﬂ0m)antw51h6e d0Ge
Thus, in this altern ew the.ar O 6 W en the craters (1002
e R A L a0 SRR e R Tk v
the candgeﬁdmcﬂmsﬁﬂlgh@ﬁﬁt} &mﬂmbsmﬁlﬁuﬁdsgﬁﬁrebytfmmutg n@isnwithin the casing in
damaged or flattened. In yet another alternate embodiment, the
“second mold (1007) also comprises a third bioresorbable polymer film
plased yvuitipie cxaté ps oitikhre fecpoc um bid@sat idldd dritksib@biongsdsvegdheoresorbable
rmlc 0s heres,.Thus,the first 1) |Ic0m rise a firs
micr 3¥§gr able po erh%eﬁr |Ir?1 6§§l p?gcr@g&%h cgeceré % fcr?ajt 8rr%sorbable
poly(dﬁioa)dlbmfamﬂiymmﬂoéphemdasﬁk@m) Emdseusdtmmiilu@(é@aﬂaa&)fermed by use of
lymer f|Im( 05 ve icraspheres (1004) and first
« o T S S R BOAE: Mibrcnpis 009
whlcmﬁﬁs)hma:gettaewdbey hejdniegplacentonreyenththprmiciospherBs: (Ai@0%)er of the
5 ou nd th flr rted onto the se
micr B SR i e S B SR A e gine
Furtlsgaththdinmetesph endsﬂwmmmhe@ratemsttherebystéswitthsnlem rakedng the void
spacg ﬁ{?ﬁﬁ tgglt)llt?c %%I%§ éyg S'%elz\f%rﬁ]gﬁén ysegu%gb?{gﬁtr b%légﬁngt?ew tissue will

ment, t iores le polyme ilms fu
infiltrate the void space before the bioresorbable microspheres break down. Further, the

situ.

diameter of and the amount of the microspheres used should be such that the resulting dressing
is flexible enough 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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comprises a porogen system. As such, the bioresorbable polymer films
may be placed in 20 water to react with the porogen system and create
pores. This may occur before the bioresorbable films are used to form

residiiakesl capssiembyadsernfdiatmely eidiordkdAviblANarrnéivalyy Biedissolved into
reaction of the porogen system and creation of pores. may occur in situ
an a1 RG] BT R e QR b P AR R
bioresertyabl # pisls mEREiBizt ¥ Hecheasplésgporesisplepeads fbupait thiensize afdesired
. .the porogen particles used. As such, one may use, 25 means to control
S R M SR
bioresorabie pefonecthe heragesmparticles are added to the bioresorbable
polymer. Typically, the pore size produced by porogen system is.about 5
o L R B L By L R LR 750 (100

The anntdabauhm@Amiensiisalsanatiiecempadilperitdieophotl size(ibefweesd on one

abqut 100.and about 250 microns, Further, the amount of porogen e
fuce D TSN IS & 0 B SRS LR s ESEFOt R pB: The
first por@sgitydiblepelyratefitd erdbddintntedhe peteemiopbrosityhist ahdefdist is
about 50%. In another preferred embodiment, the percent porosity.is
com Rt T SO ST SRRSO AL IR TS B0ty 100 heast
abBub888thdblis i gired thiatdhiehciesnaetehaf themadcfodpheréschaistsipheres may
b that tla%gores from the casin tar:,[ahsmall(irt.thant micros hetrﬁa diameteﬂ.
© PIRRE R dESITAnIE 1 halie The Giamete? 8 the BrricrSSpRares te Smiafier P ere
prepihaivth@ahsihgpobe sizgriaogusalibé, wilciospiieremwloidnl mett¢eimmadil emulsion,
.. . Within the .casin The,usg of the molds of FIG. 10A - 10C therefore ..
oil-fEl a0 o, srIHER PSR She e bR TR o diameter
in th¢Ird0ds af atinkexd togeithar 0} anbioresonesh lsona et ¢hhoa) o dH{¥dnfiiorons to
aboufiélaﬁr ul%reoof a bioresorbable suture or compression of bioresorbable
polryflmerl}ﬁ'ms. Thus, each capsule (1101) is formed of bioresorbable
midiopbitickest{dd0 ppbnotosect withlinres bicr dsor phickel pokjpimahéilona(ddd3)02) and
The dressi FIG. 11 d with reduced pressure ther This , .
s B S BB S R R IR g i
biordtretsthdgppolsize ainbindd P13 bf The wbe fidssiveordsbenbdudectarédsucE003) and
therapy ogcurs, the capsule 1c ress into t 15 wo it
seco S R TS RG2Sl T Fout e
circugafesties ofhbdeessing Msachimdusell g5 fstplaisttibutereddoesecond
. ressure during the t . Alternative, t ing of 11 may b
bior e OB R R BT b o e e
togetizenttissaktiggomtidsphspsovitden oy proenotiheretewdisdteegrbwilesatrlable linked
caps é’@gsssiftﬁ The tissue growth kit includes a rope-shaped 20bioresorbable
ressing cg'mprising bioresorbable microparticles, a manifold adapted to
coffther, in one alternate embodiment, a bioresorbable suture may 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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the dressing, and a reduced pressure device. Further, in a final

embodiment of the invention, a bioresorbable dressing comprising

bioresorbable microparticles may be formed whereby a bioresorbable
mold3alyI0ey sas N9 file dsendloupecksta tisambodicarmic micronisieles ialie the

formed and then dried. The microparticles 25are plaged withjn a cylindrica
crat S B T I 60 5 DI mR Lor  “H AioSSAIBELA that he
two giglgs (MeEd imdhedy) endyyslkated Riaie b anyomaantdblcing dby htluding a

limited to, emical linkin linking, and the like, The
ol R T P TS e L T L DB 5, Aftemte view
of theyliotricaliy-shapres! doessingucoim gisinigemigeopasticlesarth € 1@y Begvaraythe

then be use assist in reduce e 30therap |Iem y O
crate g A APt Rre LIRS St Rt g o fUo1) and
secoﬁdl W(@Mﬂﬁhﬁh@&k&ﬂ’@@g&tﬁhﬂlﬂlﬂ bﬁlﬁﬁﬁsemaﬂachﬁgaﬂ midtopaitidles

alter atlv sha d be sybstituted for res. For.
e TILRS ARSI BTN SR a e GO A LTI qofaprises a third
biorermdmbiarpclgﬁlmaﬂrb@lmtanghﬁaropmﬂelfenmeetcﬁmmﬁﬂntahd@d}ehaped
bi l, |r eqular,. ora therrﬁhap% spoulfid%lﬁ% derstood th tt
loresﬂr % ‘Fé”s %lrenﬁ%%aefﬁﬁe LRy R JsL oty |%? aticfes™™
bioreE@(ﬁmtpikepdm;etrfmluﬂ(d Oohplat ddniationthyovearsna ﬁO@ID\C@ﬂﬁfH’ (Immﬂe)cﬁlled with
aag‘s or energ Ii/)desw%bt tha thes ?gff e fl X|blet

micrgs eres d%rt%e?cggpa 1D con |R|n¥; e m|c par ace 0 ﬁlf
mlcrb@hﬁpa(éﬁOMdlﬁﬁsidfﬂgmng)ﬂb&I pol ynwerfiion (hﬁOB)g flgm&camfﬂ bloresorbable
olyddvan ?ﬂ 3 PSReGL IOV e%’m file the 'Pe‘é%” L isshown In Q'éfo% om
P ymfelt m%no?just itedbuts scep Jtible 10'Vanous ch %
fallusg\oilmaxﬂifld:atfmsmmﬂklonvawhmngtfr@snctblaisptﬂtlmél@lof ‘TheAMSTIMds (1001)

and @oreéor% e rﬁ%hggsfg%;r c%)e%g %“n %e%o %Sglqg%%ﬁlgrrgssa}l i e %rriéstié}g, thereby
resulting in a linked bioresorbable capsules dressing.

Further, in yet another alternate embodiment, the bioresorbable polymer films further
comprises a porogen system. As such, the bioresorbable polymer films may be placed in
water to react with the porogen system and create pores. This may occur before the
bioresorbable films are used to form linked capsules by use of the mold of FIG. 10A-C.
Alternatively, the reaction of the porogen system and creation of pores may occur in situ when
the linked bioresorbable capsule dressing comes in contact with wound fluids. 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 before the porogen particles are added to the bioresorbable polymer. 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 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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5said method comprising: 1) forming a substantially cylindrically-shaped
casing comprising a porogen system by the steps of: a) dissolving one or
more bioresorbable polymers and a porogen system in a solvent to form a

percéﬁbgufesiﬂ;%)a@@atimg% cilipelrinafahepechisoalcherithibaistrobstureicand B)at least
b ﬁgvmg said solvent; Il) placing microparticles comprising at least one
a OuBP ‘sorbable polymer within the casing; and I1) forming constrictions in

thatasiagrad rapedintaniaey aifthkndcrbsphtestacsofictaimtie pheseiom the

said mix rther comprises a Iast|C|ze od of clajm
A B A T o PR ATr g SR8 e pggter o the
micrésphisisrbeneiiatier tharﬂth‘éhﬁmgtbo& ofzelagrailsatheraiorthiptins fosddchot remain
articles is between about 400 and 20about 600 microns. 5. The
Wlth%é%ﬂﬁgasbq%lalm 1, wherein said porogen system is sodium carbonate and
an'Heidisé .of ke melde d fof iiain A ~W0€er ehnrstuick posoly éin thysienyisgaibaltrated in
method of c?ﬁé;nl_ 1, w e:&g{& id one or more bioresorbable

FIG, ) e R0 LA BB o DRt A SRS S Rl maera
(110thevatieddtéh AifA€iluie aba i &@sbobable Hneuraethathgiredaion 6f Wioessirbable
polyrtrl‘llg t tlo O 1IT§A,\ :clt:;c Lcigp%u %L?:l ?8 1%95 formed of bioresorbable microparticles (1104)
enclosed within a bioresorbable polymer film (1103).

The dressing of FIG. 11 may be used with reduced pressure therapy. This dressing has
the novel benefit in that it can coil with a wound site and fill the shape, size and depth of the
wound site. When reduced pressure therapy occurs, the capsules (1101) compress into the
wound site, assisting in granulation. Because of the pockets of air between the capsules, the
dressing may 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 embodiment of the invention is to a tissue growth kit is provided for
promoting new tissue growth at a wound site. The tissue growth kit includes a rope-shaped
bioresorbable dressing comprising bioresorbable microparticles, a manifold adapted to contact
the dressing, and a reduced pressure device.

Further, in a final embodiment of the invention, a bioresorbable dressing comprising
bioresorbable microparticles may be formed whereby a bioresorbable polymer casing or film
is not used. In this embodiment, microparticles are formed and then dried. The microparticles
are placed within a cylindrical mold that is not made of a bioresorbable material. The
microparticles are cross linked in the dry or hydrated state by any means, including but not
limited to, photo linking, chemical linking, thermal linking, and the like. The mold is
removed, and the resulting 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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10. The method of claim 1, said method further comprising the step of:
reacting said porogen system with a fluid to form pores within the casing;
11. The method of claim 10, wherein said pores formed within the casing
shapég sulilinBbeuberiosity Saf saiebepistng bEn:giaaiRy hrfopticld2 off Beher shapes
, wherein the diameter of said po

methqd of claim 1. res is between about
could B0 R S0 SR LA TR A3 LA S PR . od-
shapeliessbrgdaniprising, bioiegothabi@dpicrospheres, said method comprising:

10l) manyfacturing a casing comprisjng a pqrqgen. system by the steps of:

o B RS B A A e Sy e for
the nificopatvie kistoHoimpAeidiyriich)dexikiting Saittabuveoirde, admowsalivest knitted

to fogrm a two dimensjonal sheet: c) removing sajd solyent; 15d) rolling the
mts TR 1 yRAP LhARE s LI i e Bt oAt A QAL O and further
capablantitaciiaiinggndierosplopeeddemprising at least one bioresorbable

polymer; Ill) placing said microspheres manufactured in step (1) within the

o e e A R
advarepestig bearyatsi2€114Vihe tinsiinachwdciaishckdy whetsin saidahiwtticens, it is

further. c rises a plasticizer. 15. The method of ¢laim 13, wherein the .
oL B A e Qs AR AR A RO gt deParting from

the spiritrdrseof. 16. The method of claim 13, wherein said porogen system is
sodium carbonate and an acid.
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2517. The method of claim 13, wherein said porogen system is a salt. 18.
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. 19.(Ih&Ings of a casing and microspheres
in the manufacture of a dressing for promoting new tissue growth and/or
wound healing at a wound site, wherein: said casing comprises

We Oagn®r more bioresorbable polymers and a porogen 5system; said

microspheres comprise one or more bioresorbable polymers and are

A:ont in Wlthln the Gt hg g{e sing ComMprises s d caS| nd said
. me %1 reparmg O able dres (E?[}_BI‘ISIH IOI‘CS('?F1 @I 1aucr é‘lg]artlcles
microsphe ressmg IS a agte I cofitact wi uid su

sm@mhél@bmgmnsy@em forms 10pores; the dressing is adapted for

positionin |nto the, wou ite su tthe dr contacts th nd
e D R R SR AR RS M sy
reduced prebsuhe igepapdble of being applied to the wound site through

the 15cres S g A0 IG5 ASEHHALIR AAASMNIE S 68 o i

further comprises a € use acco gtoc erein
the diametesafvsaidmfiierospheresds between about 400 and about 600

microns. b) coating a cylindrical shaped mold with said mixture; and
¢) removing said solvent;
IT) placing microparticles comprising at least one bioresorbable polymer within the
casing; and

III) forming constrictions in the casing at repeating intervals.

. The method of claim 1, wherein said mixture further comprises a plasticizer.

. 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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22. The use according to claim 19, wherein the diameter of said pores is
between about 100 20microns and about 500 microns. 23. The use of a
casing and microparticles in the manufacture of a dressing for use in
conjunction with a distribution manifold in promoting new tissue growth
9. Tardimthodurichealihgvateivobn it \FheydRQ125 Seowsaid:2asing
comprises one or more bioresorbable polymers and a porogen system;

10. T5RIGIIRSIRRALGRS A& IPHRAD O ATR-PLOAYAAQRRARARIE polymers and

are contained within the casing; 5the dressing comprises said casing and
said rifiesBparidfeRoipRer rRssRYwithddptebteooposiveiing thitbtheecosoimd
site such that the dressing contacts the wound site; the distribution

11. Tharifelbisoadanted dowReSILPSINDpRRLS fhendiessifg Suchathat tBult in the porosity
distribution manifold contacts the dressing; 10the dressing is adapted for

Beg RFOTREREAFE R reduced pressure is capable of being

applied to the wound site through the dressing and distribution manifold.
12. T nhdrdadsef atgardidgwbectainth2 i aheeeiof said parsgebaysiamisut 100 and
CtiY% d in situ by wound fluids to initiate pore formation. 1525. A system
ou microns. . . .
or applying rédticed pressure tissue treatment to a wound site, said
system comprising: a bioresorbable dressing comprising a porous casing
13. Zanthioddeo tisepiengisropagsivleahle dressing comprising bioresorbable microspheres,

said method comprising:
I) manufacturing a casing comprising a porogen system by the steps of:
a) dissolving one or more bioresorbable polymers and a porogen system in a
solvent to form a mixture;
b) extruding said mixture into a non-solvent to form a two dimensional sheet;
¢) removing said solvent;
d) rolling the sheet into a cylinder shape and gluing the distal touching edges;
IT) 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.

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

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

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

18. 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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19.

20.

21.

22.

23.

a distribution manifold; 20a drape; a reduced pressure source; and a
reduced pressure delivery tube.  26. A dressing comprising a casing
and microspheres for promoting new tissue growth and/or 25wound
healimg et WO BghiteaihaiaiosSrid CRSING BaNIPAISes @NQ OFelIHE for promoting

bioresorbable polymers and a porogen system; said microspheres
Eibree SR BrtiRs BorRdYBLBR PoyvRURS st are contained within
the casingyi@¢he dressing comprises said casing and said microspheres;
the dressing is adapted for contact with a fluid Slré%bfhat he poro

systom fOTb Bolhe FPESE NG 96 AL P RS0 B G A e LA DS ™

site such thagythendressing contacts the wound site; the dressing is
adapted for.ctgein co“ered with a drape; and a reduce% ape)ress re is

capable oFSLISSBIET IS IRISUIHE SHEBTORIGHHRE PR BRIy ™S ik

dressing afreledmt2ficdvhareindsaicgaging further comprises a plasticizer.

28. The dressing of claim 26, wherein.the diameter.of sajd microspheres

s betweell SHBOYBAS AR B3P AT WIRAIE S0 TS g of claim

26, wieréiastierdicadgperdoios aichprresiis héhwe enchhbut thO@orvgeans/stach forms
about 500 microns. 30. A dressing comprising a casing and microparticles

for use in co%?lrj%SCtion with a 15distribution manifold in promoting new
tissuelgrdwtiiag il axduyoetih tbheatitig@ihg iveuhd wound site such that the dressing

contacts the wound site;
the dressing is adapted for being covered with a drape; and
a reduced pressure is capable of being applied to the wound site through the

dressing.
The use according to claim 19, wherein said casing further comprises a plasticizer.

The use according to claim 19, wherein the diameter of said microspheres is between about

400 and about 600 microns.

The use according to claim 19, wherein the diameter of said pores is between about 100

microns and about 500 microns.

The use of a casing and microparticles in the manufacture of a dressing for use in
conjunction with a distribution manifold in promoting new tissue growth and/or wound
healing at a wound site,

wherein:
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site, wherein: said casing comprises one or more bioresorbable polymers
and a porogen system,; said micropatrticles are formed of one or more
bioresorbable polymers and are contained 20within the casing; the

dressing epidpiiseg saithbeasinghandmaid biictopariislesohedkessingisrogen
adapted for smonlng into the wound site such that the dressing contacts
the wound s M- the distribution manifold is adapted for positioning

onto the deeasiﬁgr@pmﬁdtaataﬂeefﬁﬁcﬁatﬂbuﬁ@ﬁrrﬁwﬂa‘bidxe@mm&tﬂslﬂymers and
dressing; the dressin ted far being covered with a drape; and a
reduced p?éesgﬁ%a ga % %ﬁﬁb&‘ﬂﬁgapplled to the wound site through

the dressiig @resiligtibupeivenaindifoldiBOaid Thiel ehessmgtmﬂeﬂalm 30,

wherel Jac poro0e SYSFIT 8 BGENIE T LS TR P IR i
contacts the wound site;
the distribution manifold is adapted for positioning onto the dressing such that the
distribution manifold contacts the dressing;
the dressing is adapted for being covered with a drape; and

a reduced pressure is capable of being applied to the wound site through the

dressing and distribution manifold.

24. The use according to claim 23, wherein said porogen system is activated in situ by wound

25.

26.

fluids to initiate pore formation.

A system for applying reduced pressure tissue treatment to a wound site, said system
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.

A dressing comprising a casing and microspheres for promoting new tissue growth and/or
wound healing at a wound site,

wherein:

said casing comprises one or more bioresorbable polymers and a porogen system;

said microspheres comprise one or more bioresorbable polymers and are contained within
the casing;

the dressing comprises said casing and said microspheres;

the dressing is adapted for contact with a fluid such that the porogen system forms pores;

32



10

15

20

25

30

27.

28.

29.

30.

31.

the dressing is adapted for positioning into the wound site such that the dressing contacts
the wound site;
the dressing is adapted for being covered with a drape; and

a reduced pressure is capable of being applied to the wound site through the dressing.

The dressing of claim 26, wherein said casing further comprises a plasticizer.

The dressing of claim 26, wherein the diameter of said microspheres is between about 400

and about 600 microns.

The dressing of claim 26, wherein the diameter of said pores is between about 100 microns

and about 500 microns.

A dressing comprising a casing and microparticles for use in conjunction with a

distribution manifold in promoting new tissue growth and/or wound healing at a wound

site,

wherein:

said casing comprises one or more bioresorbable polymers and a porogen system,;

said microparticles are formed of one or more bioresorbable polymers and are contained
within the casing;

the dressing comprises said casing and said microparticles;

the dressing is adapted for positioning into the wound site such that the dressing contacts
the wound site;

the distribution manifold is adapted for positioning onto the dressing such that the
distribution manifold contacts the dressing;

the dressing is adapted for being covered with a drape; and

a reduced pressure is capable of being applied to the wound site through the dressing and

distribution manifold.

The dressing of claim 30, wherein said porogen system is activated in situ by wound

fluids to initiate pore formation.
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