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formation of granulation tissue. Typically, reduced pressure is applied to tissue through a

porous pad or other manifolding device. The porous pad contains cells or pores that are
20  capable of distributing reduced pressure to the tissue and channeling fluids that are drawn
from the tissue. The porous pad often is incorporated into a dressing having other components
that facilitate treatment.
Typically, the porous pad or other manifolding device is sized to fit the existing wound
and placed in contact with the wound. The pad or device is then periodically replaced with
25  smaller pieces of dressing as the wound begins to heal and becomes smaller. While use of
reduced pressure therapy with the porous pad or other manifolding device has been highly
successful, there still exist various difficulties with this process. For example, it may be
difficult to obtain a porous pad or other manifolding device of a proper width, length or depth
to adequately fill the wound. Further, as the porous pad or other manifolding device is
30 removed it may also remove healthy tissue, thereby causing further trauma to the tissue site.
It has been previously proposed to use biodegradable materials to make the porous pad
or other manifolding device, therefore negating the need to remove it from the tissue site.
Further, other have attempted various methods to manufacturing biodegradable polymers in

different shapes. In all of these methods, however, the biodegradable polymer is formed in
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20 Another embodiment in accordance with the invention is a kit for preparing the above-
described tissue dressing including a gas-forming porogen mixture in a first container and a
gel or gel-forming solution or dehydrated ingredients for a gel or gel-forming solution in a
second container.
Another embodiment in accordance with the invention is a method of treating a tissue
25  site of a mammal with the above-described dressing including mixing the gas-forming
porogen with the gel or gel-forming solution to create a flowable foaming mixture, then
delivering the foaming mixture onto the tissue site while the mixture is foaming.
Another embodiment in accordance with the invention is a reduced pressure delivery
system for applying a reduced pressure tissue treatment to a tissue site, including the above-
30  described kit, a reduced pressure source, and a manifold. In these embodiments, the manifold
comprises a reduced pressure delivery tube, where the reduced pressure tube comprises a
proximal end, a distal end, and a lumen extending through the tube, where the proximal end is
in fluid communication with the reduced pressure source and the distal end is in fluid

communication with the dressing.
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following patent publications: W008091521A2, WO08042481A2, WO08036361A2,
WO008036359A2, WO08036162A2, WO08013896A2, WO07143060A2, WO07133556A2,

25  WO07133555A2, WO07106594A2, WO07106592A2, WO07106591A2, WO07106590A2,
WO007106589A2, W007092397A2, WO07067685A2, WO05033273A2, WO05009488A2,
WO004105576A2, W0O04060148A2, W003092620A2, WO03018098A2, WO0061206A1,
WO00038755A2, US20070123895, US7351250, US7346945, US7316672, US7279612,
US7214202, US7186244, US7108683, US7077832, US7070584, US7004915, US6994702,

30 US6951553, US6936037, US6856821, US6814079, US6767334, US6695823 and
US6135116.

As used herein, the singular forms "a", "an" and "the" are intended to include the plural

forms as well, unless the context clearly indicates otherwise. Additionally, the use of “or” is

intended to include “and/or”, unless the context clearly indicates otherwise.
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20  Crosslinking stiffness can also be achieved by adding calcium sulfate hemihydrate to the
dressing.

These embodiments are also not limited to any particular acid to mix with the salts.
The skilled artisan could select an appropriate acid for any particular application without
undue experimentation. In some embodiments, the acid is citric acid.

25 In these tissue dressings, the carbonate and acid may be used in stoichiometric
amounts. It is also envisioned that the carbonate and acid are in some circumstances used in
non-stoichiometric amounts.

In general, gels are apparently solid materials and have the structural cohesion of a
solid. The gel can be either homogeneous or a heterogeneous mixture of more than one

30  compound or structure. The gel-forming solution may be a liquid solution capable of forming
a gel.

It will be readily apparent to one skilled in the art that the desired viscosity range may
be achieved by varying the molecular weight and percent concentration of the materials in the

formulation. For example, a gel having a low viscosity may be achieved by using low

4
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2001, Antimicrob Agents Chemother 45: 1671-1681.
Thus, the gel or gel-forming solution may include, but is not limited to, one or more of
the following materials: vinyl polymers, polyoxyethylene-polyoxypropylene copolymers,

25  polysaccharides, poly (ethylene oxide), polyethylene glycol, acrylamide polymers, synthetic
and natural polyamino acids, glycolide polymers, poly(glycolic acid), poly(lactide-co-
glycolide), polyurethanes, polyphosphazenes, poly(ethylene glycol)-poly(lactide-co-glycolide)
co-polymer, polyhydroxyacids, ethylene glycol/lactide copolymers, polycarbonates,
polyanhydrides, polyortho esters, polyacetals, degradable polycyanoacrylates, polycarbonates,

30 polyfumarates, and derivatives or salts thereof. In one embodiment, the gel or gel-forming
material includes polyoxyethylene-polyethylene glycol polymers.

The vinyl polymers may be one or more selected from the group of polyacrylic acid,

polymethacrylic acid, polyvinyl pyrrolidone, lactide, poly(lactide), and polyvinyl alcohol.
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polymers and strengthening of the gel.
In some embodiments, the gel or gel-forming solution comprises Pluronic® F127, a
polyacrylate, a poloxamer, a polyethylene glycol, chitosan, collagen, gelatin, hyaluronic acid,
25  or combinations thereof. In specific embodiments, the gel or gel-forming solution comprises a
combination of polyacrylate and chitosan.
The tissue dressing of these embodiments can further comprise a non-gas forming
porogen, e.g., to add additional porosity to the dressing. Any compound known in the art as a
porogen can potentially be used for these dressings, including salts, sugars, gelatin spheres or
30  paraffin spheres. In some embodiments, the non-gas forming porogen is a salt. The
application is not limited by 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, a liquid, a slurry, a suspension, a viscous gel, a paste, a putty, and particulate solids.



cross-linking. Further, cross-linking can occur by tenperature increases.
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sugars, gelatin spheres or paraffin spheres. In sone enhodinents, the
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type of sakrdifugion] B¢he@mbbllitheslie pofogtii syBRmAR PR thdligh QY dr nrescidede and
di ssolvable in a fluid, i.e., a gas, liquid, or flowable material

nol udi nip BRRuCHBItFIER S acks el sizg ol o5 te OIS Sizk il Be 262 TRy thesize oEBensi on, a
vi scous gticlePprBdib@by theRitving, and particul ate solids. Exanpl es of
appropriate salts used herein include, but are not limted to, sodium

chioride and Puthas dhedmopnt ppepgen ssiemisad tulshe partislpng2ooiByRMOLaY S0 be a
sugans ew§li confdCthOp&cert BEORE A re it Por&s BEI 1618 9Rderstddd that PRkt 00d t hat

the size of the resulting pores is dependent upon the type of porogen
syst em upedsityrsefersdlpthe praptitianpempodapgedupey Sackars sush gs thgmechanigal t he

resultin g@%ﬁiﬁttﬁeﬁn&éﬂﬁp{?{eﬁﬂiﬁﬁftgé geltggg?l%xﬁﬁngiol&tﬁﬁ, seh ks M@Ee&dﬁﬁdbf‘es used.

I f, howe orogen system ormng system as wth carbonate
and aci dpolymen, thbeclkigfltlatiomdesppet, 8w msésgreeios abbeprerd sotind fipating drdissieze of t he

car bonet A aRhnPR MR ROl Bl pAR BORNSP P, ot
not ROm teMd. Trognotieewmhbglimad, thepdrednt paratitydnaboun7dne enbodi nent, the porogen
systemis si e'}l}%qcaslg},rtﬁéj gor}e (s)igg pr%[iuc%g rb? thsecpro?oeggr? system(s) utilized herein is about 50
to about 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.
In some embodiments, the tissue dressing further comprises a structure that adds
25  mechanical strength to the dressing. Nonlimiting examples include a microsphere or a fiber or
both.
Microspheres for incorporation into the dressing can be prepared by any means known
in the art. For example, microspheres can be prepared by a spraying method, an an aqueous
two phase method or an oil/water emulsion method, as they are known in the art. In the oil-in-
30  water emulsion method the at least one bioresorbable polymer is dissolving in a solvent to
form a first mixture. The polymer mixture is then added to an aqueous solution, preferably
containing a surfactant, and vigorously agitated. The solvent is then evaporated off, leaving
resulting microspheres. Pores in microspheres can be made using a gas-foaming porogen

(Kim TK et al., 2006, Biomaterials 27:152-159).



to produce particles of a certain size. Thus, the pore size will be at a
m ni mumthe size of the particles produced by the sieving. Further, the
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the oil-inwater enul si on met hod t he at eaﬁ{c one bi or esor babl e polymer is

di ssol vPAPHosPIZEs; FéolpBosPaPsster et spRcific sribodiments iR migrasp l}ﬁr‘gt ure is
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Vi gor ous itated. The solvent is then evapor ated of Vi ng resul ting

ni cr os phé%%g qmg ew8odimens; the BLARTecopelymepEtipaAPOBSI Y- o g"&%ﬂa‘?roam ng porogen
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for the mcrospheres can i nclfude, but are not limted to, | acti de
pol y( | aBLAd¥iL (@Qb@ner@tlymbpwopﬁ@l yners, poly(glycolic acid) (PGA)
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limited to, sieving and centrifugation. In one embodiment, the microspheres are sieved
through one or more screens to produce microspheres of a certain size.
Staple fibers may also be incorporated into the tissue dressing for strength. The fibers

25  can be made by any means known in the art. The fibers can also be made of any of the same
ingredients as the microspheres described immediately above, including but not limited to
polylactide (PLA), polyglycolic acid (PLG), poly(lactide-co-glycolide) (PLGA), polyethylene
glycol-PLA, PLA-polycaprolactone (PCL), a polyorthoester, a polyphosphazene, or a
polyphosphoester.

30 The fibers may be used in conjunction with any embodiment of this invention, and thus
may be used with or without bioresorbable microspheres, various porogen systems, and the
like for use with reduced pressure therapy systems.

In some embodiments, the dressing further comprises a bioactive agent, i.e., a

compound or element (e.g., iron) that can improve the outcome of the treatment. Examples
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first container and a gel or gel-forming solution or dehydrated ingredients for a gel or gel-
forming solution in a second container. In some embodiments, the kit also comprises
instructions for treating a tissue site with the dressing.
In various embodiments, the porogen is a mixture of an acid and a carbonate salt. The
25  carbonate salt can be for example ammonium bicarbonate, sodium bicarbonate or calcium
carbonate. These embodiments are also not limited to any particular acid to mix with the salts.
In some embodiments, the acid is citric acid.
The application is not limited to any particular chemical composition of the materials
used for the gel or gel-forming solution. In some embodiments, the gel or gel-forming
30  solution comprises Pluronic® F127, a polyacrylate, a poloxamer, a polyethylene glycol,
chitosan, collagen, gelatin, hyaluronic acid, or combinations thereof.
In various embodiments of these kits, the second container further comprises a
structure that adds mechanical strength to the dressing. Nonlimiting examples of such

structures include a microsphere or a fiber, as discussed above.
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second cOnta
20  pressure is delivered from.

The foaming gel or gel-forming solution is thus poured, spread or injected into/onto the
tissue site, where it forms a gel in situ at the tissue site. In one embodiment, the porogen
system is allowed to completely react, i.e., the porogen system has stopped foaming and is
incapable of forming additional pores, before placing the gel or gel-forming solution into the

25  wound. In another embodiment, the gel or gel-forming solution is placed into/onto the wound
while the porogen system is still foaming.

The resulting gel should be of sufficient increased mechanical strength that the gel and
the pores formed by the porogen system will generally hold their shape in a reduced pressure
environment, thus allowing flow of air and/or liquids through the pores. In some of these

30  methods, the gas-forming porogen further comprises a structure that adds mechanical strength
to the dressing. Examples of suitable structures include microspheres and staple fibers.

In various embodiments, the gel or gel-forming solution is thermoreversible. Such
dressings are particularly useful when the dressing is injected or poured since the dressing will

remain liquid until it is warmed at the tissue site.
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del i ver edrekéind denpris&sSufficdnt SpeYpofds kHa¥ &edte b bru%;woﬁwwuaﬁﬂémaﬁtemever y tube

of a reduced pressure delivery system The manifol d delivery tube may be
the same TH¥ULE;siope faamting: JB heptgpbadiracntse themedlaogd fprgher sompises eqvating them  The
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their shape i fh Bme %d lI%Cc(iaimettljts ST the methods utilizing reduced pressure, the tissue site and the

gel are covered by a drape made of a flexible substance, in most cases made of impermeable
materials, thus blocking or slowing the transmission of either liquids or gas. The drape will
extend over the surface of the tissue site and gel and extend beyond the edges of the wound.
25 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.
Any structure and set up of the reduced pressure therapy device that is now known or
30 Ilater discovered could be utilized with these methods. In one embodiment, the tissue site and
the gel are covered by a drape made of a flexible substance made preferably of impermeable
materials, thus blocking or slowing the transmission of either liquids or gas. The drape will
extend over the surface of the tissue site and gel and extend beyond the edges of the wound.

At least one reduced pressure delivery tube is placed beneath the drape, and extends out from
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environment, thus allowing flow of air and/or liquids through the pores. In
sone of these nethods, the gas-form ng porogen further conprises a

st ruct ur ewbhaio/@gmhs nmechani cal strength to the dressi ngpcEXBINIDE940%

sui tabl e structures include mcrospheres and staple fibers. In various
enbodi nenpdemeatidheydape  Theapdurest pressuresislivery whe isplacpdinfBrideaspmpnigation tg,c h
dressi ngg rafutedRFbdinebikd Y useful when the dressing is injected or poured
since the dressing will remain liquid until it is warmed at the tissue
site. These nmeRedvged pragsutsdhaienyds tan applied trtheypunde It is yadpssteqditbat thaych as on a

manmal , i i _ feﬂq%)t ']gggtgg ! i : ri ses
an exposgg&&v{%{g*\%%()l?\ve? ﬁfﬁ@n%:%hrgﬁe%%g%np gépa f saﬁgﬂﬁ\?\%lf%ads ii ﬁé l}%(gitlg]ﬁgﬁ;cute
sur gi 6al thededy thessizerand shape ofithe ¢issue aitd, theienmpositionchf the gél, abéthedypsoohd, a skin
graft, a : ! . Q T : | i be a
site of gargpg'ggncg? &ge%c 7 Egedéwcl&%gsggﬁf?n [ %éﬁ%tqegg}dgﬁgﬁé%téegﬁ%ﬁ g&%ﬁg, renoval
of ti ssueeduesdmressutacherapy caaydbe sulstantislfyeohiioous dipiicgioe veoyclina tstahdbatiitncl ude
utilizati onuagf rIr@he ti ssue dressing to encourage growh to fill such

def ect s. PR LB ERBYTOVEHL of these nethods, the tissue site is an

i nternal sitemyrdadoter tabsdimentd mbnifodd ispladel dveethegelt dvessing. Thedusingi t e

er cyt.aneously. . internal site could be treated by t.hese. net hods,
PRty R AL AL B A s Pt e R TR N

bone. Theg@etik®syige. dr essi ngs can be utilized in reduced pressure treatnent,
provi ded the dressing conprises sufficient open pores that crea({e a
plurality of ReBiReLPIEstHIEItReramtisthop ARplistl i 7 @ourdy Famprasiiels 89 ANd hese

embodi meR{cshanidaBy PRESIRAE Mid:EBher6ORRY thS @RUSANREF)IThd @ GF AR MiDBspelech a
drape and applying a reduced pressure to the wound site through the

dr essi ng s hepeficiatbecgpsethe mechepicplguessurg agpinst the yound progofes gepaPtidk ed to t he
wound ssi e e QURPInE hoBRb ERY/G tiskik %t,r\ﬁg&q-nfe[modi ments, the manifold conprises
a reguce [r)ressur.e.n e?‘?@gr.y tube, er ell.n.t he reduced pressure tube

conpri ses a phodditiehalembodimentsshainventign isditgcigd faaeduasd peassirndeliveyough t he
tube, an [ . ' | Sl NP iI-gatl it h.a. reduced
pressur o L E b HE R HRlss R Ystud uklimppith (AT AR B Wity

dr essi ng thel abowoidentifieth & iforentpsriag the hissuprdtekoings a itdubddziresgune scres dndpg essur e,

the tissue site dth el re cover.ed by.a drape ,made of fl i bl e
subst ancdenjipidy Tticse citbodments, e MANKAT Compirils dfefliced PRSP elfety il 0 -
sl owi20g fchepiisimsprosiiabendpd digiat el add ajumels exaendipsthroniptethd bpe Tie | | ext end

,? X g ' WE) B ﬁ (H?o%r}clﬁ %Fld 8tf thg R%e Esl ig ?lldl% c%lmk%nﬁ:ggong\sfth t%g ged%é(édepqgssgr% )égur}ge gnlaefhee dges of

distal end is in fluid communication with the dressing. In some of these embodiments, the
manifold further comprises a second tube suitable for delivery of the above-described tissue
dressing to a tissue site.
25
Preferred embodiments are described in the following example. Other embodiments
within the scope of the claims herein will be apparent to one skilled in the art from
consideration of the specification or practice of the invention as disclosed herein. It is
intended that the specification, together with the examples, be considered exemplary only,
30  with the scope and spirit of the invention being indicated by the claims, which follow the

example.

Example 1. Production and use of a tissue dressing having a gas-forming porogen in a

reduced pressure treatment system

12



At | east one reduced pressure delivery tube is placed beneath the drape,
and extends out from underneath the drape. The reduced pressure delivery
tube i s plieeethi7seobl ui d comruni cation to a reduced pressggrass@dess whi ch
preferably conprises a canister safely placed under the vacuumthrough
fluid comuni Rsparomnpeyrable. #-siscfoeraing prrewiatipr capriising migiospheres 4dd 4ir e and set
up of thﬁlgﬁﬁ&y& IDEASS th gPeBQx!i oISt Bt 27 B3 ASMChREMAoR! That er

di scovered coul e ut zed W t'h these nmethods. | n one enbodi nent, the
tissue spereentipfPlulopic@d] 127 was sadectaddgcavse previpusptudingdaveoindigated 2528 subst ance

d [ : [ | brBihrd D
made pr egafeﬂwo%l}pit 3'7%{115%% gluf(??ﬁcggg?‘lgﬁlhegtag%nﬂﬁ\af%?tﬂﬂ! SerniehfVPreghrd NE

transm sSion of “erther liquid rape extend over the
surfate o9 mihd29%gdurenis Fi B 7ydiisyelving@ePgex F&ivding 8pd A& Hdace dyefrigsratarhe
wound. At | e .reduced pressure delivery tube is placed beneath the
dr ape, anc mlg@téo %g%bsa@g#@c‘)rmnder neath the drape. The reduced pressure

del i very t ubeCombipd @8 gdaliciunf ¢arbctate ¢Bigma; Ioatrpavated)ovith ¢ Bpriteid agid é€sBur e

sour ce. duce ressure..thera is then .applied t.0ot is

under st oggket%rféffdh ﬁ’ﬁtetﬁ? Feg@ﬂ%gvogeﬁ&ysﬁ%éﬁ in fheame rdtcoetf;eé’rge}‘sﬁée\t/ﬁgag? d#’ihe t her apy
t r eat meniveigep Pieffardicdsdrbubld micadsplerespdndtntie approyimatehes miavatiethepabgepe of t he
tissue site, the conposition of the gel, and the types of various

i ngr é8i eMS¥Mpplied to the site, if any. Further, depending upon the

treat ment reghd®roo 1 eH0a6 thelF123 SdliteontaAe (R Yddy FDZ7 sulshifdspldrd-y cont i nuous
application or cyclical such that it oscillates the pressure O\ﬁ% time. In
yet anot RUPEEBEEm minure. Mixdyihard. gllowing the parpegh, wystepHg repst Wil B dilny.  The

dr essi NG sAAHOTrarBRE Pl ket 10 b @sustpss Aftlukedl | Y homogeneous reduced
pressure distribution over the entire tissue site. Reduced pressure therapy

is then appl i Blacetip tissye sif aernectdd Ypk-Ess ety Bestegnandipid! itk ARs-cAPRLY pr essi ng
the npkcr p‘%g%gr St 0 the tissue site (305). The use of the microspheres is
benefi ci al because the nechani cal pressure agai nst the wound pronotes
granul ation, therefore reducing healing and/or tissue growth time. In
additional = erBQGLITBARS shcBat WIMRELRar'tfe JU&BGHESRs Br hEHNERRRRLSSUT €
delivery systemtor applyi'ng a reduced pressure tissue treatnment to a
ti ssue shthieved el ghstadvancagapatiaged. t he above identified kit for preparing
the tissue dressin a redu ressure s i §QLHmoln these
enbodi nent s, ﬁ%ar}?g%?}fagg%f °8§1§1d9?i saggmgh? %b 3%‘@%3189%%?&%‘@ e 1%nver yot ube
conprisi depagtingrf thalkcopadf tha irdiesticl it énidiendeddha all uraer cortagwd imie thovough t he
tube. Th%escription and shown in the accompanying drawings shall be interpreted as illustrative and

not in a limiting sense.

All references cited in this specification are hereby incorporated by reference. The

discussion of the references herein is intended merely to summarize the assertions made by the

25  authors and no admission is made that any reference constitutes prior art. Applicants reserve

the right to challenge the accuracy and pertinence of the cited references.
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proxi mal end of the tube is in fluid comunication with the reduced
pressure source and the distal end is in fluid conmunication with the

dr essi ng.wbnosame00f these enbodi nents, the manifold furptcharsaonpimwses a
second tube suitable for delivery of the above-described tissue dressing to
a tissue site. Preferred enbodi mentGL4MSdescribed in the fol | owi ng

exanpl e. O her enbodi nents within the scope of the clains herein will be
apparent to one skilled in the art from consideration of the specification
or pract Whet istlainted i$:nventi on as disclosed herein. It is intended that the
specification, together with the exanples, be considered exenplary only,
with the scope and spirit of the invention being indicated by the clains,
whi chs f oClasw!1t Aeflaveblegiieresorbablepiseie ressing eranrising agastfarméngdioregen prdsa e

dr essi ng_hayij . m ng porogen in a reduced pressure treatnent
systenPr %egé)f%quo%cl)%a%yt%?' in-situ foam ng formul ati on conpri sing

m crospheres and a thernoreversible gel by first preparing 29% of

Cel oot edCaim Audke fEavIRsTS -0t dav8Ch M PoTosB bar Rl orh SRR PSRRI

37C whi | &it30% pl uroni c F127 gelled at roomtenperature overnight. Prepare
10 m__ of 29% pluronic FI 127 by dissolving 2.9g of F127 in 10mM. H2O Pl ace
inréfri gerator overnight to aid dissolution. Conbine 0.9 g cal cium

car bonat 139 Mae dieBGfY dTRlaih @0Wwhatbih fheQichiSgciaidacidc acid (J. T. Baker) such
that the resulting porogen systemis in the anount of 50% of the F127 by
dry wei ght. Prepare bioresorbable m crospheres, and m x approximately 5 niL

W th thecpghQogfe gxsifBr R 220Rerbih @ toRatt Bt iFarhAbénivgl Bitdrvnagnd t hen add
the F127 to the m crosphereporogen system m xture. M x by hand, allow ng

t he por osusirm isprbprateorcalgiim ¢irharatehe F127 sol ution. Transfer mixture to 37
0C water bath for 10 mnutes. Place in tissue site, connect to V.A C (r)
t herapy system and seal wth drape. Apﬁ)ly reduced pressure, In view of the
above, i €lawnlsl Thedsesing aflelaimtlhwhereindhcge amgﬁérﬁmwogmom PRMPTHGENt | on are

achi evedPﬁ?o iﬁ% E?ﬁ%gglg%}fgg‘gﬁ &ﬁéﬁh@gqﬁgﬁtﬁthy@ﬁé Qy&l,cchﬁw,scoﬁ%éh}j be made in

t he above ne 1ons W't
gelatin, hyaluronic acid, or combinations thereof.

20 Claim 6. The dressing of claim 1, wherein the gel or gel-forming solution comprises a

combination of polyacrylate and chitosan.

Claim 7. The dressing of claim 1, wherein the gel or gel-forming solution is thermoreversible.
25  Claim 8. The dressing of claim 1, further comprising a non-gas forming porogen.

Claim 9. The dressing of claim 8, wherein the non-gas forming porogen is a salt.

Claim 10. The dressing of claim 9, wherein the salt is sodium chloride or potassium chloride.
30

Claim 11. The dressing of claim 8, wherein the non-gas forming porogen is a sugar.

Claim 12. The dressing of claim 1, further comprising a structure that adds mechanical

strength to the dressing.
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departing fromthe scope of the invention, it is intended that all matter
contained in the above description and shown in the acconpanyi ng draw ngs
shal | be woteroqureioed as illustrative and not in a |imtipog/Ses®0c4ds |
references cited in this specification are hereby incorporated by
reference. The discussion of the references herein is intended nerely to
SUMmar | 2@ ARENLLRIIBRAR LD HeRA Bt Rk AAthibsAl ¢aime: | s made that
any reference constitutes prior art. Applicants reserve the right to

chal I enge the accuracy and pertinence of the cited references. CLAIMS Wat

i's clai megih g PR og\clal&\g%ﬁre@d e S04 @@%n%rfsbéﬁdi‘ﬁa&fﬂ@%ﬁ&)g corrpr' si ng

a gas-formng porogen m ng sol ution. Caim
dr ess$ ngp«dﬁfglwcém aeid (PhiBe pelb’ﬂacﬁlﬂec&pelw@m) (PE.Ga)potyethydeng ielyaol-Rled, d’lénd a

b t d
g?{ r ?gaagdg Eﬂlac%n@ggef @he%?%@@?%gﬂ QPOIQ‘F}]QFA%%&E\%% ayg%%sﬁe eiélgr gglnat Iessal t
i ﬁ agm)m um bi ](c:ar Ibonati sodi um b| car bonat e or cal cium carbonate. C ai m5.
The dressin i m onpri ses
A or ont o bl pSo 56 GeRinbos it &y Arhet SaFsifla Silnc B MhAdas Rl A0 w0

chi t osandressild. agen, gel atin, hyaluronic acid, or conbinations ther eof.
d ai %6. The dressing of cl ai m 1, wherein the gel or gel-form ng solution
conprises a conbi nati on of polyacrylate and chitosan. Caim7. The dressing

of cl ai NMClaimWhEMRE edsii Felai@N 5,9 erdi0theicagpsall i dalfunh sulfatectiemitiy@ves. i bl e.
Claim8. The dressing of claim1, further conprising a non-gas form ng

porogen. Claim9. The dressing of claim8, wherein the non-gas formng

por ogen kg 19alrhe dfdstigBrERim ThertAR8MbAEnSS bisdctivehat. Wherein the salt is
sodi um chloride or potassium chloride. Oaimi1l. The dressing of claim S8,

wherein the non-gas form ng porogen is a sugar. Caim1l2. The dressing of

claimgsd, cﬁéﬁ%tlge'Thé? 2 f'aﬁ it 12LIREG bfd&é’tﬁve%g&ﬁ ifHRGRaRbEAl strength to

t he dressing alm ressing of claiml wherein the structure is a
m crosphere or a fi ber . a| m 14. The dressing of claim 12, wherein the

SLTUCTUN 8 ( grgr{gr 'I‘ﬁ?érep gcfg)%&frlbﬁqwfw heg a%; e ert liCa %rﬁw%ﬂ%\gbﬁ)

pol y(I act’ co- gl ycoll glyc
PLApol ycapr ol act one

Claim 20. The dressing of claim 19, wherein the growth factor is growth hormone (GH), a

20  bone morphogenetic protein (BMP), transforming growth factor-o. (TGF-a), a TGF-B, a
fibroblast growth factor (FGF), granulocyte-colony stimulating factor (G-CSF),
granulocyte/macrophage colony stimulating factor (GMCSF), epidermal growth factor (EGF),
platelet derived growth factor (PDGF), insulin-like growth factor (IGF), vascular endothelial
growth factor (VEGF), hepatocyte growth factor/scatter factor (HGF/SF), an interleukin,

25  tumor necrosis factor-a (TNF-a) or nerve growth factor (NGF).

Claim 21. The dressing of claim 1, further comprising a mammalian cell.
Claim 22. The dressing of claim 21, wherein the mammalian cell is an embryonic stem cell,
30  an adult stem cell, an induced pluripotent stem cell, an epithelial cell, an endothelial cell, a

mesenchymal cell, a muscle cell, a fibroblast, a chondrocyte, an adipocyte, or an osteocyte.

Claim 23. The dressing of claim 21, wherein the mammalian cell is a human cell.
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(PCL), a polyorthoester, a pol yphosphazene, or a pol yphosphoester. Caim
15. The dressing of claim1, further conprising a conpound that adds

sti ff nesswbaotohesmvessi ng. C aim 16. The dressing of cl acmub20090baw£i N t he
conmpound s calciumsulfate hem hydrate. Caim17. The dressing of claim]1,
further &aFratsidnigt for Biea%retgut%tlsa\g%ﬁ?SSIH@°£len19 therlﬁécqalﬂw@gﬁ@a%?mema. m 17,

wherein th Wﬁm RB&irk Hea AGEntaiRr MY £EY bpge‘l)-rfdrﬁnng%ﬁl'tlml d2denydigeedr €Ssi ng_of
claim17, erein the bioactive agent is row h factor. Caim20. The

dr essi ng‘@ﬂfedé?néﬁfﬁfigeloﬁﬁ@rf@mﬁngwt@ﬂmﬁﬁcﬂ qogfeiies growt h hormone (GH), a
bone nor phogenetic protein (BWP), transformng gromh factor-a (TG-a), a
TGF-b, a fibroblast growh factor (FGF), granul ocyte-colony stinulating

f act of ( Clamps; The kinof Jdaipt 24, whmmgheg&ogﬁollmmu@urp afdredcidapdfagetbonatd GVCSF) |

epi der malg Er owh factor (EG-), platelet derived growh factor (PDGF),

i nsul i n- I ke grom h factor (IGF), vascul ar endothelial growth factor
(VEGF), hepatocyte growth factor/scatter factor (HGF/ SF), an interl eukin,
tunor ne i . T ner. factor (NGF). Claim2l1l. The
dr essi ng?{l)a? ai mg&? 8?“&1 W@%)r rqle‘s?'crln lilr% lian cell. Caim22. The

dr essi ng of cI aim 21, wherein the manmal i an cell is an enbryonic stemcell,

o0 2081+ R Shh o SRR BRI B Sl BB SR L

chondr ocytoer,boﬁane adbapagy t®borate. an osteocyte. Claim 23. The dressing of claim
21, wherein the mammalian cell is a human cell.Claim24. A kit for
preparing the tissue dressing of claiml1l, the kit conprising a gas-formng

por ogen Qlaihyee mak@owalﬁltmwn&@innsé ge@@ﬂ%@f&ﬁhngyowx%h chBprieSPlufices | on or
dehydrated ingredients for a gel or ormng solution in a second

cont ai nef127%p &phpaglaterhpolpyamepfa R?Ilbﬁmﬂezﬂgl}’ﬁﬁe?hétpﬁnt vrdlagrsy R i s a mixture

of ar15achgal%ﬁllc%mga(;rtegﬁg;n%@rgltﬁereo@ aim 26. The kit of claim?25, wherein the
acid is citric acid. Qaim27. The kit of claim25, wherein the carbonate

salt is ammoni um bi car bonat e, sodi um bi carbonate or cal ci um car bonat e

daim 28 %@%9“1“}16 %Jt oﬁ%é%ﬁ@vdvher\%ﬂ%e%e@ x{dr&%nlgﬁl f&f'th&%lom})%eg]aggﬁl& H1t

conprises Pluronic Tate, ene
gl ycol , @dﬂsmhmlcad:sﬁdng@}émhegiedsangn hyal uronl c acid, or corrbl nati ons
t her eof .

20  Claim 30. The kit of claim 29, wherein the structure is a microsphere or a fiber.
Claim 31. The kit of claim 24, further comprising a bioactive agent.
Claim 32. The kit of claim 31, wherein the bioactive agent is an antibiotic.
25
Claim 33. The kit of claim 31, wherein the bioactive agent is a growth factor.
Claim 34. The kit of claim 28, further comprising a mammalian cell.
30 Claim 35. A method of treating a tissue site of a mammal with the dressing of claim 1, the
method comprising mixing the gas-forming porogen with the gel or gel-forming solution to

create a flowable foaming mixture, then delivering the foaming mixture onto the tissue site

while the mixture is foaming.
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Claim?29. The kit of claim 24, wherein the second container further
conprises a structure that adds nechanical strength to the dressing. Caim
30. The kwb 20fo/zbmbm 29, wherein the structure is a m cpospesm/evsoan fiber.
Claim31l. The kit of claim?24, further conprising a bjoactive agent. Caim
32. The Kilpimbi6- dihgimethed of Glaise 85 whersin the @&wnmmag%mdeh‘sereéﬁo Hietisthesite ¢

G ai m 33.py -E)B@m? ruﬁllfactﬁq MdThirbure WIS THRItRsUeRRe, DI 0active agent is a growth
factor. Claim 34 it of claim28, further conprising a mammal i an cell.
Caim35. A nethod of treating a tissue site of a marmal with the dressing
of ¢! al Mcaind Ive THEHRAMICP IR 33, WheBitth foalnfifs fiRken{ RId¥ELAGRARLMYL D the
gel or gel-formng solution to create a P e Toam ng m xture,

del i vér i vy delieery hzavigh g mmanifoldrdeliveny wbe pka teflepsdipresyuradelifiéry eystdme i xt ur e is
foam ng. Cl aim36. The nethod of claim 35, wherein the foam ng m xture is
delivered to the tissue site by pouring or injecting the mxture onto the
ti ssue siGlam 38 dibpmBthod D elaime3 H odhewin thé gélor 88 forviing silutionhe f oani ng mi xture
is deliv tissue site by delivery through a manifold delivery

t ube of g&ggatggéggressure delivery system Caim38. The nmethod of claim
35, wherein the gel or gel-formng solution is thernoreversible. O aim 39.

The t hoq .of c er ey S- fo orogen further conprises a
ot rudbur Somas” A deR by SRR eedorHEs aaeS Hgher b aPHeas  The

net hod ofstradtmmaaaidsmen@ndal §tﬁﬁgtﬁ'ftdth6ﬁtb@§ng.s a mcrosphere or a fiber.
Claim4l. The nethod of claim 35, wherein the tissue site conprises an
exposed wound on the mammal . C aim 42. The nethod of claim41l, wherein the
exposed \@imcthol Thakhetiod b claimd 39, GhbreMOIHA Struchirdls @ HSibioSpHeteCRa fibdr. t r auma wound,
a di abetic wound, a skin graft, an open abdom nal wound, or a burn. Caim
43. The method of claim 35, wherein the tissue site is an internal site and
the fl@amCﬂerthFHE ﬁ‘neﬂt%d@?l:lhi‘(r?ff‘JthﬁnlttB@téshéﬁﬁé%oﬁl'ph?esQﬁ epdsanGaaloy: < aim
44. The method of claim43, whérein the tissue site is on a bone. O ai m 45.
The net hékf mammwalaj m 35, wherein the dressing conprises open pores that
create a plurality of flow channels after the m xture stops foam ng.

Claim 42. The method of claim 41, wherein the exposed wound is an acute surgical wound, a

pressure ulcer, a trauma wound, a diabetic wound, a skin graft, an open abdominal wound, or a
20  burn.

Claim 43. The method of claim 35, wherein the tissue site is an internal site and the foaming

mixture is delivered to the tissue site percutaneously.

25  Claim 44. The method of claim 43, wherein the tissue site is on a bone.

Claim 45. The method of claim 35, wherein the dressing comprises open pores that create a

plurality of flow channels after the mixture stops foaming.

30  Claim 46. The method of claim 34, further comprising covering the dressing with a drape and

applying a reduced pressure to the wound site through the dressing.

Claim 47. The method of claim 46, wherein the reduced pressure is delivered to the wound

site through a manifold,
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Claim46. The nethod of claim 34, further conprising covering the dressing
with a drape and applying a reduced pressure to the wound site through the

dr essi ng.w@l2aion7é209 The net hod of claim 46, wherein theptedisse®dops@ssure is
delivered to the wound site through a manifold,the manifold conprising a
reduced pr esstie@agdpld samprisingpredyged pespsire drlivery inheewheseia shereducedibe conpri ses

a proxi ”?%esﬁl?@bub@cd;ﬁﬁfgﬁéda 5188imaPEHd, ?gikﬂdﬂé?l@, zﬁf&taqaﬂél{'&téda?{%l{%uéMe tuybe,

wherein the proxinal isin flu comuni cation with a reduced pressure

source and the di sykereiethg preximal end is in fluigreemmuaisetionvid 2 teduded pepsassi ng.
daim 4830&?%&%4193%1%&4iﬂ'ﬂ@ﬁ%mﬁj@%ﬁ@ém’\wﬁﬂﬁeﬁ%@%ﬂ m xture is delivered

to the tissue site through the re pressure very tube. C aim49.
The mét hod of claim47, wherein the manifold further conprises a second

tube, wh I Mot ] ' j Lver fhe: Li Y rough

t he seco(r?é?ﬁ @Ege%ﬁngﬁruﬁh ggslmﬁ?{e#(ryg?ﬂﬁ%&gﬁoh%ﬁgﬁﬁnxé% 1%&/%1&&@?26’%21&#%%% is a
human. Cltlapugh5He reduced dressuk drliesrsuube. del i very system for applying a reduced
pressure tissue treatnment to a tissue site, the systemconprising the kit

of claim 24, a reduced pressure source, and a nmanifold, the manifold

conpri si nid 49e dte mathpd eBdniied T ehereirtie inbkifld fldéraiomptikes arseduid adbepr essur e
tube conprises a_proximl end .a distal. end, and | umen .ext endi ng t hrough
e dilioe WhGErbS R TROK RFi RS 1 el B CisRA RO w t bt ho

reduced pressure source and the distal end is in fluid communication with
the dressing. Caimb52. The reduced, pressure delivery system of claimb51,
wher ei n Ql%‘nﬁﬁnﬁﬁﬁmﬂt?‘PﬁPfﬂ%‘Fn Poipeiciedae mamwalizg hymgs suitabl e for delivery

of the dressing of claiml to a tissue site.

Claim 51. A reduced pressure delivery system for applying a reduced pressure tissue
15  treatment to a tissue site, the system comprising
the kit of claim 24,
a reduced pressure source, and
a manifold, the manifold comprising a reduced pressure delivery tube,
wherein the reduced pressure tube comprises a proximal end, a distal end, and a
20  lumen extending through the tube, wherein the proximal end is in fluid communication with

the reduced pressure source and the distal end is in fluid communication with the dressing.

Claim 52. The reduced pressure delivery system of claim 51, wherein the manifold further

comprises a second tube suitable for delivery of the dressing of claim 1 to a tissue site.
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