WO 2008/ 016983 PCT/ US2007/ 074984 RAPI DLY ACTI NG DRY

SEALANT AND METHODS FOR USE AND MANUFACTURE
WOEROSS1REFERENCES TO RELATED APPLI CATI ONS [ OOORGT/Uk1087/074984

application clains the benefit of priority fromU.S.

Pat ent Application No. 60/821,190 filed August 2,

2006. This application is al o related to S. Patent

Nos. 5, 874, S8APHIBYALHING %IJ%AI(AN , 130, and

6, 458, 889. The contents of each of these filings are

her eby ANDoMISTH D $\F OB BiSdn ANDSVINTINERK (AB
RI GHTS TO | NVENTI ONS MADE UNDER FEDERALLY SPONSORED
RESEARCH AND DEVELOPMENT [0002] NOT APPLI CABLE

CoVPUTER CHARS AN s RDENBTREGBH PR B A

Cno T iy DT U AT it

60/82110} 90106¢ Auignsti2a ae0tet This appdiceiéarsis also reletet ag &hS. Rptanh dlob.c

5 87@%4)(?’ @gﬁ%gij @9%% géq %H%@ﬂ';;@f y6 5% Baégorli}‘;ﬁé:})s erg% é)ﬁ%ach of these

filindéakd RaSHORAED afaltédqsy@fer@ﬁbyet hyl ene glycol. U S Pat.
%% éﬂ i ssued Jun. 28, 1994, to Rhee et al.

dlscusses varlous insert, naturally occurring,
bi oconpati bl e pol yners (such as pol ysacchari des)

coval gmMAMEMBNTAS mosmnlmm TO,INVENTFIONSI MBBIIEYDER

hydro%hlll Eolyethﬁlene coI &olg HiEﬁﬁéQPQE%gF

W00§:Sﬁwf§ﬁ§P%ﬁ£&§EE actlvated fornB of pol yet hyl ene
yCco an

various |inkages which can be used to
produce col | agen-synthetic pol yner conjugates having
a range of physical and chenical properties. [0005]

S@’{EF]%\IQ% kegﬁg? %t@g%[ﬂﬁNtE‘iI%fNG 14 TARIE, ol g@@m@R

Cross conposition that is prepared
usiPRPGR AMILHPHDIET APEEDSHK SIKBMGT BN AoCOMIPd & UPISK.

f I L nd hydrophobi c crosslinki ng agents.
IOOOﬁdeg%lﬁéEPﬁd&@gg@ i nki ng agents can 1 WD 2008/ 016983
PCT/ US2007/ 074984 i ncl ude any hydrophobi c pol ymer
t hat contains or can be chemcally derivatized to

cont ai n, @11% )llm%g,g [0006] U.S.

Pat. No. 5, SSO%ggggb%§ﬁﬂggcgé to Yeung et
(0004 - UK FUNRES, 182,430/ Bt N0 1016D2! to Rhet Beal pdi€MBRSsi On

of surgi cal adhesi ons conprising a substrate nmateri al
collagen-synthetic polymer conjugates prepared by covalently binding collagen to synthetic
hydrophilic polymers such as various derivatives of polyethylene glycol. U.S. Pat. No.
5,324,775, issued Jun. 28, 1994, to Rhee et al. discusses various insert, naturally occurring,
biocompatible polymers (such as polysaccharides) covalently bound to synthetic,
non-immunogenic, hydrophilic polyethylene glycol polymers. U.S. Pat. No. 5,328,955,
issued Jul. 12, 1994, to Rhee et al. discusses various activated forms of polyethylene glycol

and various linkages which can be used to produce collagen-synthetic polymer conjugates

having a range of physical and chemical properties.

[0005] Ser. No. 08/403,358, filed Mar. 14, 1995, discusses a crosslinked biomaterial
composition that is prepared using a hydrophobic crosslinking agent, or a mixture of

hydrophilic and hydrophobic crosslinking agents. Hydrophobic crosslinking agents can



and an anti-adhesi on bi ndi ng agent, where the
substrate material preferably conprises collagen and

wao h@soiaass ng agent preferably conprises at | eaBCT/U8®07/074984
ti ssue- reactive functional group and at |east one

1nclu uggytsﬁg% C}%(% %/12189; Qtf\:t@:ngalrlll%lzg Cﬁ{lgg-ﬁhglglg%@ élgrnéaltmga to contain,

t“@(ghﬁ&g§§&§mng&ﬁgg&ﬁglve conposi tions conprising
co | agen crossli nked u5|ng a nultlfunctlonally

10008 158 93505 8 o2 e i DaR o b PR 58S on

omﬂtﬁéiﬂbﬂ&@eﬁl fol ths re&@ﬁtf@m safticaR a SIRERAE cSHpfidsea sWA@hRI Haterial
at | east one of the first and second surfaces can be

and 2 anitddhesion bindmgsgentawberetoondpirda puirsépisarelly comprises
colla é’lnbz!mldftﬁt 'b nrgyagalg 73‘%&6163?}%)%}6 ?Arrzé:ri’ls%g aeltslegst (o:r?c':TP %)S%IF trclaa%ﬂvg %uen%tional
grouss HikP&Tast bl@e fbEite FoRtiv@afiReticial gﬂ)ug. mac hl ni ng devi ce,
conprising a mxture of polyethylene glycol, having an
[oooﬁv o)) %af”@ L&lﬁrSS‘“?Ei's?ﬂg Nidbch %?%@‘7“}8%%2 &99%5@9&%
pol'y-N-vi hyl pyrtro one, hdving an aver ag
bloadhaklee dbraposisorgltbmiphsing leellagen geossiink2a ,ueing -aﬁﬂﬁltlﬂﬁﬂnonally
actlvg_tgg i%@e\/t\g:sl}tg@?on lgchu bfggrln!@rh @B}Iﬁ/g}ggt%%rp‘lfhghg gé &s?ngg guch compositions to
effecP s19ﬁ BERN & fﬂgrkﬁﬁ‘a dlﬁsée@&ldasugﬁ% %fékéfﬁ%{ leZ8Yne of the first
po yl ene glycol -co- actlc acl diacry
and slag/cmdcsgeﬂacamdn he pmgsve@dshyswfassl i nked pol yet hyl ene
gl ycol - co- pol ypropyl ene gl ycol hydrogel, Pol oxamer
[00082107&{ nesk QAR puleatidPALS. rtt7obl9>§41 BsRés g%Qm%Bgtlon used for
, 196, 185 descri be a wound dressing conprising a
temppiacy @dh@anOmOé allals andtertal itd & suppou loageunt hlawmﬁfgnal Qe miachining
ze m,._ Thi enera
devicyfiEpitiine SROHaT R Do TR ol ine S P R iplssr gp wpisht in
the ra’i)%e @e3$900-bewh, hid % O-N-RIBHS Mo lid by REViAE an b dPagdi@bleciNar weight in
8,213 describes a cross-1inked al T phatic
ﬂwr%@bpfé@9@®2oﬁﬁa®ogel useful as an absorbabl e surgical
devi ce and drug delivery vehicle. U S. Pat. No.
[0009), 6WsPAhl Idetsel) Bﬁma@éhaa@mybﬂtms 1qr53nratsh adisatlsaihe ppagaton of
hydr ogel adhe3|ve Pat 06, 501 descri bes
post-gPE A NEANETI RS USHES %ﬁ@é@oﬂiﬁ@?ﬂﬁ?ﬂmb’ﬁﬁi}’iﬂn@ ghyrakegréactic acid

B e N R T

hydrége#blB3Qedd87Y.i be a hydrogel conprising a protein
conponent cross-linked with a pol ysacchari de or

[OOI%E?&Q lPﬁ&? ﬁ?%rﬁ %?o%%%ﬁgqgﬁl 189%e@rik ldgvo%ﬁld'ré/s@f com nsing a

egradable injectable drug deFiv
micr@phryicelate fiiriladl e(SltzfgleiiJ hﬁivmgl a parficleRade. oflﬂw 2 054@84hﬁ&3n@b§itlon
gi Jeong et al. (1997) "Nature," 388;
geneidily GeEPHEAINE ARG phaicand gray Rob Ao h}é&ogeé A& é%abﬁ} tnghe

prese g gl'gglgtgoé gﬁ.g. PRSRb! Q@&S,M’B HsGibEdlerosNimkéd gl%aﬁZ%oly—ester
hydrogel useful as an absorbable surgical device and drug delivery vehicle. U.S. Pat. No.
5,674,275 describes an acrylate or methacrylate based hydrogel adhesive. U.S. Pat. No.
5,306,501 describes a polyoxyalkylene based thermoreversible hydrogel useful as a drug

delivery vehicle.



col | agen- based drug delivery systens are described in
U S. Pat. Nos. 4,347,234 and 4,291, 013.

w@\riosopeBy sacchari de- based bi oconpati bl e fil nsPEDUSTHOUQY4984
delivery are described in US. Pat. Nos. 5,300,494

nd._4, 946, 870, S carri.ers r the del.ver
001 B s el wabor gLSHPT el ol B E0BiRe < pasfast St & otein
coml{o‘i)iglzl-t?droé3 Q| BB Wth BNy 26@AHHS §ﬂmﬁ§oyﬁ>ﬁsﬁécﬁlﬁﬁd@ﬁnd useful as a drug
t herapeutic agents to effect a | ocal’ized and
delivenystehiched rel ease (Langer, et al., Rev. Macro. Chem
Phys., C23 (1), 61, 1983; Control I ed Drug Delivery,
[0012/0! Bidde%x@daﬂlé irg&ftmg drup-deliver§y ®dlymerSERe dRE@HSd ilBOUCRA Pat. No.
ton Leong et al., Adv. Drug Delivery
5,3843834 a bylfeonget Algd997) e"ﬁﬁ%ﬁé@:@éil Blcalgsr@ﬂa'ﬂehmréws for
contrgﬁ%& cl ecf’ %m'g dglt1\?etr$/ grfeu &hedh Uo§ fP%'E &\& C?‘i%t()%’?t 'R%Lorgzlble

apeu YEECY” and e

couag@cbzssba Wrug RG%4dy s%tbme af dS&itfedah URY.MHaheldsc 4,@@17,32322 Eusd
whi ch have been proposed for controlled release dru

4,2914e13. vminopabysyghatdsYased brosoppatitle filps for drug gelivery are gescribed
in U.ggl?ét.r gléé gdsoﬁ%‘g%ﬁﬁ 4‘54&5”783%42& ng@ﬁﬁe&{n%rﬁ £ Bhe déﬂ}%‘%} of taxol

eémt Press
are désoritadin UL Pad. No. 3,648,866. of Menbrane Sci ence 7 2217,
1979); pol yuret hanes (Maser, et al., Journal of

[001§OI Y %ﬂa@@%@e ?laX gﬁﬁe@/dm i yﬁgen%s'at%'eﬂgegggﬂocahzed and

ol yort oesters et al. Engi neeri ng
sustaBei eclbgse ZLaniRy, et ADRYv, Mzach. ﬁhnlemaﬁhysri,r@ﬂe(é) (Ale d9Rp,; Centrolled

g T B S50, B b0 b op, 1955 Long

al., ARCDBAN 98kJeYy RESEWPL q§9 tl@S‘?j t"ﬁ{ese ¥H%?dp%uh?&‘¥g%h@@éliver systems
properties are descri bed U 5,428 8]212,

simu&téﬁﬁﬁs?ol‘&ndaﬁﬁtr ﬁ}(ﬁ@ﬁl@r@la]zof en‘ﬁhngy;é tlpmqmqtlg eﬁ'@aey and ngduced
e.to fibrillar and insol uble collagens. An
SySteanff g’(’;‘fcétB’I e collagen conposition is described in U S.
Pat. No. 4,803,075. An injectable bone/cartil age
[0014JonP tlasses o€ syfwkaticipobandra which hapgbeenysopased 1@, waaolled release

L. | agens del i 1 Si - :
drug Elglﬂelrg fné%u e Ipof}ﬁ ers (16%{ )ré%l :%fg & F)éntroclgeﬁéﬁnél agg ggg{&é}c%ﬁ lé/ﬁ%tenals, R.
BakefEd. DR RemREPdes] NelW Yok e9809sblydrhidbs (Sadman, Rasll, iJoutnal of
surface charge denS|ty I's described in WD 96/ 39159. A

Membeine Sgisncp r/epds 427DnPHruehgnes (Masen el a., deualfof alymenScience,

rosh B SO AT 92 0SB RHcR, oL, PBp s

Scied® 17271 aper); sndigsiganblpitides (Codrgagedl., Basmastidls,0n3o4, 1986).
incI ude U. S. Pat. Nos. 5,672,336 and 5, 356, 614. A

1 fi:cofl hif} %9%@?&%59}7%@ A9 8frupted to alt
[0 ggg{iéee Cogr ogle%ypﬂé& maxllybe Cross-Ii %Jand ? rucp ed
thelr‘phyvsuaal pycrpert@s aresdedexsteediih €4S i Rat.\Ms. 98286383, 35[2001]56]andr B],é04 382.

foll ow n cat ons, . as ned to .the
Thess Sairgh @8Ry A g LBl ST HEEREon B eF aplcalioeen
compcdéﬁioﬁ% d8RLb&T in UJSSPatSﬁB 4,993 BB/ 1919?1‘15 &fldble lgdﬂeﬁ:qrtﬁﬂge

Jul. " 31, "1997;  U’S. Ser. 'No. 60/050, 437, fil _
comphsi’uionisdesﬂ:ﬁsai inlJ.S. P&eNo. N\l 6,583 7@491&;'g2n-bh$ddel¢hwrymgrlx

7

comprising dry particles in the size range from 5 pm to 850 um which may be suspended in
water and which has a particular surface charge density is described in WO 96/39159. A
collagen preparation having a particle size from 1 pm to 50 um useful as an aerosol spray to

form a wound dressing is described in U.S. Pat. No. 5,196,185. Other patents describing
collagen compositions include U.S. Pat. Nos. 5,672,336 and 5,356,614. A polymeric, non-
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polyaliedgrerude,ar Bethherulenycepbiicms s %‘g@toxﬂ‘iﬁ%ﬁég? st
n
electr%ghﬁlc ﬁéﬂ%lﬂ(}aféife%gc?de jc_f e uﬂg & bg #ﬁ'éiﬁ e \;ﬁ%ﬂgh Q}hﬁﬁlc}?{&éradable

m about

grou yiif et el ciaded ghokdry Elcaﬁnblaamnesmﬂjf(loc -hgingiynayid); pohyédoong acid), or
400% t o about 5000% In some cases, the hydroge

a polgianhydridel oln seEgraspeets, die idFRechoMEEGCOMRTCRie 0%@9@ ofjbging
hydréf]tg Lo f g:g?ﬁ‘r tela%%c%@g;atlbl% ElroI uﬁaﬁ& aéelléﬁn and absorbs

an aqueous unla i nclu es an active
watelagbﬂt delivaredho aayoistriisbuedergat mteof]lheﬂng'dro@ghrm 1ndudﬁ'|sw’msn1ts having

t hronbi n 0021]. In an ther as od t.he.
smesaar@é%&]fromrfs%@hw %)ln EAAPaEL 3 @ﬁ@a ﬁfﬂa AR %f% &ﬂ’%um
swell?é{x#ﬁi? fi384Hout 204 @@550%95000-%‘ SRS s &2 thel YRt Bhas an in vivo

stering to a target site on the patlent an
degrafatomtimefof fese trmp@sk 1yaa;m Lasomle sases, eah teogsl i, at leastpargally
a nethod for. deliver

o€ B h goen R G b BHES oD RlE b i a6 e cloting

agenBBHYsHhBhibRY tO a bleedlng target site an amount of a
conp03|t|on as described herein in an anount

002 e BT SR RRES A

dellvEﬁn%aarpéﬁtivé Rient TH8 pARINAOWhE Mdthot Ghi B vl Tidﬂllnﬁﬁteﬁhglg) 4 @rget site
eed I nNg target site an anount of a conp03|t|on as
on thd gretéerit b @miebntedfd dompgpitignesAescebed hespianin sang papeesst

embooc#mfnﬁl ?r% uc{eoozgtllocli ?orsde 1L4nn%rllostegl?ﬁéfg§eﬁfet%t a%'gpto df'l{éqﬁ%jl[ﬁ?d can

esen I nvention

includ® ﬁdlrﬂﬁﬁéierihgfw latbleaditgd tepehiilel an a@mlmabka/ J:c&ﬂ@osmﬁn% described herein
multi-electrophilic 6 W 2008/ 016983

in anpaRuEsIETien i Jgubit blspding i wme BRede enRedinentyigeygep method
for dI:l?\ye%Q %881'68101‘.8%anefﬂ? erHEhdthod ! ARG deﬁm%@ér}ﬁ%l tgﬁlb‘?é'éﬂmg

target site an amount of a composition as described herein in an amount sufficient to inhibit

bleeding.

[0022] In still another aspect, embodiments of the present invention encompass a

composition that includes a multi-nucleophilic polyalkylene oxide, a multi-electrophilic
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oxi de further can include at | east one primary am no
group and at | east one thiol group. Under

WO 28183 enabl i ng conditions the nul ti-nucl eoptii/UE2907/074984
polyalkylene oxide and nmulti- electrophilic

pot M i b0 R b eaben o B LRSSt povatyens
omdecﬁmgeﬁéaw lﬁaﬁdéﬂﬁqéa%t &Ibepﬁméx&lanﬁﬁw %%ap Bhd | h@le&@ bM@hIml BHD.

(0D 4| i ncludes two or noré thio rousan
Undméactlemeaaiﬂmgmhndhhonqotbb yrailﬂwudnfaalmlxq m@yalhjdlenm@gd@ @ied multi-

re.e t r o I i C a S ni_m
et A S B AP oS R PR e
Embsdiﬁfeﬁia%ﬁéorﬁﬁm @&hf)bs@tﬁkﬁls‘w}féf@th% heuliutleophiGé poIRHIk leﬁe ox1de
pol yal kyl ene oxi de includes two or nore nucl eophi

inclugesdyorr i tlagll gopp&l Frdrthe g}ﬁithgle@trm@m?'q}kylgnq qqqléq: mcludes two
o kYRR o 5 €5 PSR SR

Emb&dfiREts afishadbiapas &oﬁﬁ@@ﬁ&@&ﬂleﬁ@m@@ﬁultﬂnﬁﬁ&opm&t pbRalkytie oxide
a first polyethylene glycol having two or nore thiol

inclugesathosor raors atelaepPlplin grotps/sushas gPyiadry Haioregoun st/ ra thiol
grou%s Er oge%:l %‘gzﬁ);ﬂ%ilc g‘.&%&i@ng 0 %gzhlgtl%ﬁg g%(ﬁgﬁplt'?‘lﬂfegﬁﬂgmﬂ'lmMyl
groufsy. A RSmMAREkek It@nlﬁdd@ﬁems amchytipassrcomIoeitmsnsIWat gmtmudpa firsty

e at | east flve and under reactlon en
polyethylens glyerl berasfve o moss %Ilrgm@ﬁeaﬁp bﬂg%%%lﬁeol having
I I
two &%&gtsg%@éﬁ@ﬁ%%‘%&’g or HBYeu? meB%: glggfg h%fH\kngl?fi%?xg?Ig dbmponent.

The qudi yﬁﬂqhyhxemog;bwmilthe mblmdnﬁlyf mmalbimmdyl goupspsapbaattlbast five,
second pol ye G%glene gl ycol . i ncl ude ur .succin

dyl
wgidgigsactionrenabling copdtons tefirstRalydny Vel o pigeeoad polfthylene
glyC(E rn‘x)atﬁ gébl@ of Q@sﬁéﬁﬁﬁf}hﬂﬁhaﬁate ThRs BRLiMS ARLRALd B8eC BIR first
osam nogl ycan, such as hyal uroni c acid,
polye:thylbmmglyodiomdudnstfom thigl f@mups #qd tbhesrond priyathyieng gi}@OBncludeS
chondr o] ﬁl n sulfate C,_ keratin su

four GERTUBEN PRLES ROpae o 5o BRI PORERPII O7he

polysf%é}la?i'dg FAOp OO sChdrRIdRAN BE a 31YRBEAnYiAb 1Y€, ElBIra Byaluronic acid,
[0 In ano her aspect, enbodi nents of the present

chltlm,whemdrpxﬁm sutfeﬂewd@han ﬁlh@dlfatGIB chentiroiti salfatp &5 keratin sulfate,
The. meth at_| east art ' .
reralghlis, PRt < G me R Pt Rl Bkl ! L bariv

therebF r st cross-1i nkabl e conmponent, a second
cross-1linkable conponent that cross-links with the
t S | e CL i '
100230, 5 RS ok BB G R ek chEE L e FRAMALS:
sealifg & Sbsuafics ElRNAethédSBrihélndaly 1east patip dilliny Stissan tract with a
cross-link to forma porous matri x havi n%é{ nt er st i g@ﬁ
comppstiontBattiydpdsgen firstcapst ik able sprpeptntaticdi Capalie
com o%'eﬂtgthlgtyc%%tlﬁl%s G 3ehf¢ 55}5@01%%9 I00%le {dh gdnleht ltx%géﬁon tinabhng
ome ~ of nters I ces n sonme ca roge
condltﬁﬁlls Leahd s 1sdbapei-f@niifpdonygonents Iﬁxesﬁrstamglsﬁg)nﬂrcmss lmkahkit

05 mm t o abhout mm when ful.l dr at ed, t
com%ﬂﬁleafa&am F198s-(iRk Ladorn arP&ﬁ@ISﬁﬁamFI%ﬁ%&%%rﬁﬁ% %ttBe Eb‘gagel

f f
8RR SRS SRR SO et bom e o

of the interstices. In some cases, the hydrogel includes subunits that have sizes ranging from
about 0.05 mm to about 5 mm when fully hydrated, that have an equilibrium swell ranging

from about 400% to about 1300%, and that degrade in the tissue tract after from about 1 to



about 120 days. In sone cases, the first
cross-1linkabl e conponent includes nultiple
woemBeoPBs | i c groups and the second pol yner cop@r/USE87/074984
multiple electrophilic groups. [0024] In stil
anot her aspect, enbodi nents of e present inventiQ

h
about 17 daye I semrtcages die st gpssrlinkaplesrmegnay igludes myluple
nuclegg{ul%s Igﬁ% rag& HRNYechd3RWmer éaﬁltp%mﬁgm el ARpHER groups.

conposition to target site In

mount. sufficient to,inhibjt bleedin t.h
ro02fio i it petsEbaeR it BRGEE ! I Siee etHonaisthod for
inhib%irfgﬁélfegglgf%%&&rgki ﬁ&éqalh%aﬁaim 850t Thd Hathod taSBrelud §elivering a

tl i rst "cross-|inkabl e conponent under reaction
compeuidiohite thedangdi siicomsn amanut saffioyent dgmhitfiorlpddigg, where the

compﬁgﬁ@g Elgfﬁ{l(ges ggﬁs’tfci(l:‘$8§!slg1_i?€1ﬁ Egﬁlgggeﬁ,:ﬁo%g%g, %légs?lﬁ&aplle){:omponent
that d?ER6L1IRMks wAtheh S Fit st Sfoss-BRkhHOeoyshefO]def RAMIICRBARONR i tions,

may be capabl e of being hydrated to forma hydrogel to
and #hyjdrogsl-foraarg coyppaiesf: ptandrse¢andesoss-lmlablig gempgagnts can

o B P 5SRO AP A cqpgone

may Béy£able of Beinkihlytiatd t6 \iern a hedrgpéldo fitlrlcabaoine4dehe incerstices.
about 1300% and that degrade in _the tissue tract
The hyrdregel earoineliBe sabunits thaphyigtsizes trngigsirontahoytiGdy mm to about 5

S [ e can | Lol 0
O
130029 apdtiantegade innkd tisdae tradttaftpt £omlabottr loohabbutc] 2§rdaypsThe first

I.n anot her aspect, . enbodinents of .{he presen
crossp KGRSO PP RGIT G g B PHOUF DR et e o e sOnd oS
. . . I i . i ' h e
e R T A e TR
embagiminits af the presetfintdntiobirmdciei aracthod Siralebecring 4 hieadtiave gebstance

site, where.the conpgasition includes a. first e
0 G5 4EIT RIRSHTES bOpoHue a0 SHLBHAE ABLuTie hegppgsiton in
comBTRIRARGH tht BRfacG O8Bsthhd¥id th¥ fafbet &, whefethe composition includes a
cross-1 i nkabl e conmponent under Teaction enablin
first grosselirtkiablesommpoderd, hsedondjeross-bnkablegcomponpwrikattcrostiimks with the

first %b%gliqlﬁ%p%w%{%%%fqg}t %gagsécéglé %r%@' S ?:ngﬁgs{l]s}q énc? aaﬂydro gel-forming
compoRE@! Ithi GRS an@RetohlRrdy-UhRAE cdRpdiiens e TRREEAk tdRYmEporous
capabl e of being hydrated to forma hydrogel to fill
matrigthayiagdntesstiess, arid tha dydiegelrformiag somppeni iy bgesppabanof being
a subyni.t s _hawi Si I :
oo Gy R4 B it TR0, AP By
subuSiV¥e alvinpaigks fh g gofdra ot (A% © BOME mi3E0s fidlythydaited, an

_degrade in the tissue tract after fromabout 1 to .
equilisiin swgtbraggipe fropmabapkd0Q94 deabout ha0G¢% rapd can degrade in the tissue
| I ' Lpl.e1:
v AGEARONRT STy OGRS B AR ppte componen
includ¢espmakiple murtdopHiis groupstahdtie set@citdregsHinkablegomppsent Tivdudes
bi oactive_substance can be a_henostatic_agent, such as
multiple leasionhilic@naups. iThe hiogethersubsiprretcan br B Jamesiatic agant,sheh as
throp;gS€nt invention include a nethod for delivering a
swel | abl e conposition to a target site in tissue. The

met hod can i ncl ud ppl yi the conposition.to the
1002415 Genoller aspegiremBod Hen{s SpRsTETeh I Rl angBalige # mediod for
delivEfifS S s 1AL oEnp oS RITR 'S Rhr pet &it8 GEQRHe. CTRSSrethbB k&R R Iude applyi
elvc&%%o%ent thé%]%}oss-§?n§§em}th theefirste Hee appiying
the campestidr tokhbtasget site, where the composition includes a first cross-linkable

component, a second cross-linkable component that cross-links with the first cross-linkable
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8 WD 2008/ 016983 PCT/ US2007/ 074984 conponent under

reacti on enabling conditions, and a hydrogel -form ng
weowpon®ss . The first and second cross-| i nkabP@r/Us2007/074984

conponents can cross-link to forma porous matri x

havi ng . interstices, t he h dr oge
COMPOPFRY AHEFH rea%wnt?@a@wgmefw B8 ﬁ@y @Plaﬁ%élalrtgocorraﬂpﬁ@g The first
and s@é/cg'[d(b‘&%s 1hRable lcbmggnén%a@a&l FRTBiInRto wﬁl A PS8hStlafBShaviile
rogel can include subunits that have sizes ranging
mters‘tncesmacb thethydragsl fonming eiogoter cmbwhmbfemﬂby:mgmyd&ﬁ@hto form a

e S ST AT SR
sizesritg Rbhebohd P08 ﬁ‘]?fpfé)t abbut 5)nﬁpQJHEn ﬁﬁ@f HYsded, T have an

conposition may be hydrated at less than its
equilibaiwin $virell tangisgdiom @lmh%@% It alzauit éﬁOQ% atnldéhataﬂeg@ﬂe g1 the tissue

tract \é\%%‘rfo | tﬁlé%% Iti) Shctéuqflﬁﬁ Q.Fy ké%'m%?‘s(l 8? 81aé/ é)ﬁ,glé/ﬁlgl]ﬁd al less than its

equilibfigih iR ﬁwntdpph&tlau b ﬁféﬁﬁﬁghﬂ site vilePd it SwallhotdneqaRbeNsh swell
cross-|inkabl e conponent includes nultiple

valuee|Inseme pmelctScthg rf@smgoss'ﬂwka@@ ﬁ@mn@rp?@t:t@ludﬁﬁ@uitml@@wcleophlhc
groups atnﬁ t}|1 e'c?r%& % é?suﬁlklga]%e S p@ﬁ?r&étgcrlgéelé'nﬁhlhﬁl@'eﬁe@ﬁ' f)lﬁ ic groups. In

somecasmws;the\/t@rg@t‘ sifeUp potidsud garl besdugle, Bieihy pitheBslUBsue, smooth, skeletal
Of; hthaln1c and ot her sense . organ tissue, vascul ar and
or ca aele P@@Wétlveg%rs%lpmmflé H65ugalery tigHe ophthafmiggnd other sense
v UL O BB S8R AR SO 6 e
pulmbnzﬁ*? tiesue| kideg¢y, ep@omne gBmdsk ygdd and:ferrtaild mgﬁ),dubmm&;rngsahdlpose
tissue, and mucosal tis een and _ ot her
tissuc, HalehPHSreaSy LYHIRS, carfilagg n%né)ﬁ@éts @fﬂmaqsglﬂlssg?,ta@d spleen and
other a'aﬁé]rﬂgl%ﬁo@aﬂso'lq sb&ga cf’é" Rtk Etrkﬁe iRGLRS beid ﬂe?ﬁ)g%vlthm the
as a‘tissue div tissus tract, Intraver
selecepaismie, suchlas dylssxw\dwgt, tidsne tracinmtraﬂ@'&abral sprechyrdrodg ehvity. In

h f dr at th f % 959
somegpsasn e TRYRRRLT A GEE4L MY B LI BOETE: TP Lhhds baedd th
hydrattirclﬁ ah¥ (ﬁ{/ H’lﬂﬁlm 'sﬂ@l'l Uﬁl‘%%nfé (ﬁls&sthé Hyd’rﬁgel i8d6dbs @%lasticizer, such as

pol yet hyl ene glycol, sorbitol, or glycerol. The
polyephidsrei giyczoé,rsorfagol (v giprcerd nifhaplastrcmznr @y brepsgsenisifsm 0114 by

e Ol St SRR e B Blsome case. e
hydrd‘grepﬁﬁhﬂdhﬁiﬁ EdsPlifkel p}oﬂaMﬂg@gel ThepteM ininclale belatinl @smble
gel atin, soluble collagen, albumn, henogl obin,
collagqnp plbgein, hemegiohin, Shengen, ﬁbrlrm@ﬁm;ﬁbmne@tua@lastmn, keratin, laminin,
and 5802 }v'e” an Q&Mh&ons%?e‘%eo‘}e V@hd Ves. %1{‘ rh%ﬁdd%@icross_
d’[ H F e ?‘I e

N Sone cases drogel s a cros

linkedl Fﬁlyﬁd:cﬂzﬁides ate ﬁb@[}lsﬁ&haﬂd@caﬁQhMﬁ@@gﬂb@({shﬂlﬁldgMahsﬁ Cs‘ial:blhe
cosan1nog|ycans starch derjvatives, cellulose

deﬂV@F@feism nipse derpeati ese hpricsBalosredarivativesexylan,aganose, alginate, and
chlto?%xaarnﬁ%ﬁmbﬁ'lagbﬁsaﬁlgreo?nﬁ so{ﬁ%%ﬁ%% e?lg?r g%g?&lg@és' a018ss-linked non-

n sone cases daro

biologit @®¥ymhdrn Kb cmm«hnlaedxhcﬂgblclogml pdmher chhéndtidegsolydchiates,
non- bi ol ogi ¢ polyner can inc¢lude pal yacryl ates,

POlWﬁ@hW@W&cﬂo}Wﬁﬂé@ldﬁ%lwb}é’mﬂl EesingeROly#bdgBlepldssesi ns,
polcagg{%%é(ﬂ d;ﬁ)l en Qﬁ’i hdnd€Sind cHAbHARER RGESN T fsomle rc;,asse(s), r;[tlele hydrogel

and conbi nations” there
includase &astt the cb;@bng&d; seléated ﬁmﬁasa @dmp thasinclndes arossplorked psoteins,
| ect t hat | ncl crq I
crossalggpépﬂ]gsacchancgs ?oss mi(e(i non-bio osélc po ?r%ersl I:ldfle %ydrogel can
include a hydrogel polymer and a hydrogel cross-linking agent. The hydrogel polymer and

the hydrogel cross-linking agent may have been reacted under conditions which yield cross-
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cross-1linked pol ysaccharides, and cross-|inked
non- bi ol ogi ¢ pol yners. The hydrogel can include a

whyasogeB3 pol yner and a hydrogel cross-1inki ngPeEImyEs1007/074984
The hydrogel polyner and the hydrogel Cross- Iinking

hnklg,gg %ﬂ&rdg(? %é have Dee r ac e%)grlflqj‘@wn de rsU I(;i}c{g%ﬂ@gﬁﬂes a molecular

crossI lhﬂJéH ﬂgd&%el%%&qhat@ﬁk Mé@lrpr&mc%g Bl %adlz!ltfbnsdmﬁe Hﬁﬁ@%ﬂ under
he hydrogel” i'ncludes a nol'ecul ar “cross |inked

condttyms wdpedh pdﬂ)cncss-lmhmg df agdiogelpopyroetunedcidys. i br sdieatasesn the

g T R R T
mon&ﬁﬁﬁﬁraté&"‘ﬁld ﬂ@yﬁfn@ﬁﬁﬂatédr}gﬂdu%,%m@namé@ GHES coRAiBiSss Whitkgakld
oduced by reaction of

m%ﬁ%ﬁm t hat "has been pr
cros eftydreged golamdr poleguiesat ur at ed hydr ogel nononers
under conditions which yield cross-1linking of
[00261y dTrO@ lan by a¥pEct NEhRithess of B0 AEdsedtlinyitionRAEIMFass a method of
aspect, enbodi nents of the present invention enconpass
fomélgr?etbf?@dh@ﬁnﬂqf@ll pimieptia Pobmess meAtien$homaihodypalpdasipgoviding a first
Crossy ?Ak%m% H&%E% cor-[tlaﬁu ltﬂl}ﬁgleb ll(lfl g'%%lpp 51’9&/ é g%cggd osé flﬁﬁable
058-1n nt con

com@h@ﬂlﬂ&n&ﬁtﬂn@n&ﬁa@ﬁﬁﬁlﬁé gRaps.i ’leaaéiéc&ro@)hﬂia(gﬂ@[ﬁs react Wlth the
containing n _electrophilic groups. The el ectrophilic
nuclegphilisgreupade farm gpveleat bands eapmith, e 205 B ggSagly gfeaierthan or equal
to w50 {000 HRLLEMIYo V3, TR bl SR PALERE Hining the
an or equal  to two, and mtn I's greater than or
first aqssa]hnkablefmmoné’rttandﬂtdmdomi Gossrlnﬂdaukéeesnmondmtmdldglgt dieydrogel
i rst cross-linkabl e conponent and the secon
fomgag&glwpﬁﬁé%r@q{ra%%ﬁH#abls&amﬁanealt ARG GETo gﬁ&?ﬁ%lw&able
compfRPROARMIIMARS (R fflr'str c%ssq{n‘kﬁﬁe lchfkaRine aﬁ@ﬁ@%@%ﬁ 864 linkable
the Second cross-11 nkab conponent, and allow ng the
comyfqnmsttto beasse ¢rosdkbied to onqamméelnﬁr te figimt déreeatimrusional matrix. The

meco 8350 RER% Son R B el e RERERa APSat T il e v
crossnla{kla@fé BapoAtMOtht B6doHE @rdé@ Nhig®ld npdnkht 8id the 2§8Rgel forming

surface and a second surface with the first
compomegts -Ih smabws,dmﬂ@hsurfaches BRAIOA @smecsgsfam rkaping cases, the

o nent, and.th el formn t
secof RARE R P o GLERR alel P S BRI, 2 Bcnesc
impl&H chdbea dtbﬂibrf‘c@ffﬁa Czﬁlsdiﬁﬁmhlhﬁoocﬁ%?s@élda ﬁéal’rff\aﬂ?\% b aificial organ, a
non-native tissue surface, such as a synthetlc
bondipgstlagsts, amrineplayiablp dantigule; apasawler &af. becni, eohgentisaifhiea,
comti} t%rt I]J.fl Eflhgkasgé Qgedﬁ%ggrﬁgé hnl&b[}:h Hpo}ﬂgﬁt t%e Qﬁ%nd crgss-linkable
artiticia esl's, ah able

comﬂoﬁaeﬁt gnd @e h§\dfogslquhﬂ1hg @bfmbbmen& ateatit applfed&ln p‘b\edléré,@ faafr at the
conbination. In sone cases, the first cross-I|inkable

first Gshp sHEse, [t saneesen &hecﬁréfsvgmwrlmkabheéom@eﬁ%ﬁbﬁﬁecoaﬁ gross-
el
ik Ol B 8 0RR0E Dyl PR Ly APREE o fpovarin
smgle asnabme(ﬁ hexdd postdee faasitdtion Iaathleeirsmrmcemnﬂace t Tiee meed @dwder
crass- |inkabl e caonponent, and the hﬁ%f%g form
formplgHon Fatinc gﬁ%a@&&ﬂn%é{m agolysacgharigy steissug a%e may be on
or in %cfﬁ?i t'i‘s%ge ﬁ(ﬁpft 28 g@efhé ﬁstH%sﬁE klﬂ‘?ac@tcaﬁ RRnfder ﬁ.ﬁ'fotuhé otbe
surface. e m xe wder ormul at'ion can include a
adj aqenm)al slur@mi/sm ﬁhepmle&mdcmhaiso teludthisingrtb¢ surgesluste. In some
rface

cases the mixed po%der formulatlon includes collagen. In some cases, the mixed powder
formulation includes a biologically active agent. In some aspects, embodiments of the

present invention encompass a mixed powder composition that includes a first cross-linkable
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or in a hard tissue or a soft tissue. The first tissue
surface can include, surround or be adjacent to a

wWaEogioo@B3 site. The nethod can al so i ncl ude cl PST/DRDTIE74984
surgical site In sone cases, the m xed powder

ornulat cIu es col gen. I n ﬁone cases t&e linkabl
compeeRin B g IR ienBlIs EPSogPeeqpe grosslinkable
comprkhtig p@%@ﬂed fdnﬁh BSE BRI &ectﬁiﬁﬁﬁf&' sSaf a hﬁﬁ‘o el forming

present invention enconpass a m xed er conposu i on
compangnt inpevdered fernt.i Umiercrmggnienarhlmglcenfiloomhz diost/20d 6@®8d cross-
/U82007/07498 onent ered m_havi ng
hnkaﬁl%ﬁbﬁogelﬁa%ﬁe SEnibs SESBRAS R ErRES ki %@gn&. kbl e
onent in powdered forn1haV|ng mul tip

[002’él| ebt ¢ BPHPd pwees Bgpast carng-lakplle ﬁ@@évn%afﬂﬁeﬁgo the second cross-
linkag%n I%g%]nst p?%\ﬁg%ﬁgegogﬂ) e@“ﬁggﬁ%ﬁ@re g§f§l§55+8{? c&@?@glﬁ&g The first

crosssldiRabredhpoadtt caapapregernat 5 uhreatfitioalih yhd rangelo fodbeut 0.5 to about
cross-linkin [0027] In a related aspect, the first

20 peSFess B oA BF @eéewbar?éﬁfosadw&ab £ GOMARNCHEEARP S QR 1 some cases,

the sédoﬂﬁ RRsE1HRIRO Q&H{)orféﬁp @seﬁpﬂbﬂ' c%ﬁgenﬁraﬁéxz rLt:hQ lfaﬂ&'e ©f about
nponent conposition |rst cross-1inkable

0.5 tco: ai:rqm pe percedrbybeci phiterd elint ccmﬁblmecb@nsselnﬂqabh compioneritltemposition. A

weigh (7RG Shie Bt Ko ARt AR BHERE ST LF KFghcoipponent can

be 1nStHéTFan§@%§1 abohl593 €5 Mt §5QS %elldt&ﬁﬁbi ReisRITRAH 6 Pthe FRE cross-
e present at a concentration in the range of about

hnkableEotrmoacmm@ tHeGepmdaerss-lnkable cginpomsnt theba:ahﬂut ﬁ@’d In some
Cross-li ble co nt.co Siti rati,o
casesph Sepan F e e SR R Rt SRR EFiobt-Bkafe oo st Bhus B bR
hydr&%m ih B&Qﬂ)&leﬁ%&%%%mmﬁ @@anééqrdrﬁ‘ abdig 28%&6 &bbitia% wiw.
out 45% to about 55% Relategmg a wei rati o of
Relatefly, & weght wtiodstweentha st ansbieg mssrkmlt be avgponents and the

s-1.inkabl e ¢ nent, .can_be o
hyor Rt et AR A B R o U0 b BB 6 wiw.
someCdsPeds, lthe @b Bs CRIRAB RedhiHoas chilBe pRY€H age bofcehtFatits in the
conmponent can be within a range from about 28%to

rangepfrpouuGodanout 2Rpprsertdiyyyeightd itharronyingdoerpwst ikahletopgiponent
com o'sigl%h ?ﬁ%ﬂgéﬁ%qﬂedse%&%éroké {‘&&'Bie grﬁ%% Be &(Qeﬁtha?
yarogel -1or n W In rom

onen can ange

concéhieitibn &Dﬁietrﬁhg%hﬂlaboﬁ@)% 1/ about 20 p@@ﬂiﬂebjﬂs&fé@ﬂt 8f thelt@mbined cross-
first cross-linkable conponent can be present at a
linkap lg FOBWORSL CORPPHPH A weaghj éat%ﬂ‘ ofhe fitst oross-tipkaphpeampment to the

secorﬂie&g gs”l'inlé%lev&% helﬁfcaﬁ B@ ?q‘lro‘ﬁ{ ﬁrﬁfaf LS %H@ %&Jt 55%.
at e

nponent osItion. econd
SlmllaﬂglsaSWblghkﬂhb of denfretneods- I[rmablb&ompemmnto the second cross-linkable
concentrat in the range of about 0.5 to about 20
comppupRtean b B QFﬁ of the conbined cross- |inkable

component conp05|t|on. A weight ratio of the first
[0028;]r obsarlothek afieet, embpdinents df dhd presens myemttbneprovide ls¢aldm ndadrix
0
comGETBY L TP TG SR, b CGTBRR Bt
comlfors%ﬁ -didpB kil Rnif AP REMert Thé BEm g&‘iﬁkﬁﬁca%ﬁﬁ@ﬁdé 4 nkablogs-
onponent can be about 50% [0028] In another aspect,

hnkab}mompnemt davhg nhatipe asdpephilnygotpsomdpy ssepriecre sralizrable

compontent having multiple electrophilic groups. The first cross-linkable component, the
second cross-linkable component, or both, may be in powdered form. The kit can also
include a hydrogel forming component in powdered form. Under reaction-enabling

conditions the first and second cross-linkable components may be capable of substantially
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conposition kits. A kit can include, for exanple, a
container and a m xed powder conposition disposed

wowadkiomdshe contai ner. The conposition can i ncPCMESH07/074984
first cross- |inkable conponent having nultiple

cl eo C ou and second cr | i nkabl e
imm s ERR ik Re O Se Shg SRR ft SHIIes oy Hagsbaregh and a syringe
phmgérr %klfzwlsaﬁsd inBl6ad \WeiteR mgﬂ@ﬁuns fb%plyﬁ %Q{é%lxed powder

cross-Ilinkabl e conponent, or e i n powdered
compfosition (T h&ldeilingdangetaitsan aipaigdnt dIan @Iltﬁy@lmg dle rﬁmed'pmgder includes

o s GETERB D! RRIEL S e Rt SE5H A GPER 4 By e
IBRITAEL 5 B D BREIILS, PR 09 i
| | at e
surfage othe spaigerng sunnerts dhs cempesition pan ielydap diest craseilipgele a
comp ncliltr}%l%m%%@lféle%gle 1’?}‘1 § ]e,ngclr yg&%{ic}/ Icff%si(; ﬁka%%@g(og’%?o%ent

havirowdleible &éﬁﬁmﬁiliclg@diu}iso Tae lﬁ|r£ efispdinkallg Edmparieat, ithe @cond Cross-
) atient. In sone cases, the m xed powder 1 ncl udes
hnkagk«tqowoa@ﬁn@r botth anayche i @ogense fory Tlaf‘cklaa@ al$p J@ﬁblriﬁ a hydrogel
|t
formlng QN toggl{t u?ﬁg\?&éracll ?orﬁﬁ gﬂ;ﬂ&)’ rég?l{f&f' ghﬂg %&ﬁ(&é@&%ﬁ% feiFSt and
secorﬁbcfl‘pﬁ;s}hlﬂdabfe doimpetems tiay de cspubimfgubitaﬂtmélysmmeg'&u@ﬂoss-linking.
support. The conposition can include a first
[002%]r OfSr 4 fulll 16‘5’111(ﬁrst£i{21 SYand n{t | 438 2B cd rﬁ%g 6f ﬂﬂgr@sgmh{/élﬁlon
roups and a secon cross I nkabl e corponent = havi ng
referencketshpilé be hed tar thp lenduing dptoledsiescHpiof itakst in conjunction with the
cross-1|inkabl e conmponent, the second cross- |inkable
accopAyEHEVIES. hot h, may be in powdered form The kit
can_al so include a.hydrogel form ng conponent in
[003¢Jowdibe prgsdnt invientprdicludesieutiipnotdmaibiditay condi ti ons the
first and second cross-linkable components may be
[003 2P ARJotnpakitioH iasmPﬂgmgl ly inmediate cross-linking.
[00291 or a fuller understanding of the nature and
a firsherpantigleble ¢mponentyr esent i nvention, reference shoul d
a secgﬁd H%S's {lrﬂ(aﬁanﬁ: ?#%#{EQQhQ%@s's-llﬁﬁs g/ﬁﬁ%léé Rl gxrclsst-ﬁ'll[f%ggé <]Q>mponent
conjunction W € acconpanyi ng draw ngs. 0
undeﬂ'feectib"rﬁaﬁbling' corditioneanidncl udes but is not linmted to:
0031] A conposition conprising: a first
a hydzpgsd Qmmﬁ&ﬁﬁpgﬂﬁﬁﬁponent a second cross-1linkable
whergﬁq}?@ﬁ Ill(& %@Bn&&rg%sﬁllﬂ{am% &)toﬂeﬁttl?osg Iinglo forglI }%orous matrix
cross-11nkabl' e conmponent er reaction ena
havnrgantérsttncesr; and ailhdrem thy ty diggtl-foaningrgmponga mempabl\m)é being hydrated
the first aqﬁl cond cross ]|nkable conponent
to formp g hydiogaldodidl 4t dash M RISGSIMRETYSEY  havi ng
interstices, and wherein the hydrogel -form ng
[0032’]o NMPROESHh dsﬁl&lac‘-}'%g{a%ra‘f)fh Neivhbrelvgle %Yﬁ dross-Bink 18t Smponent
Rydr ogel ?o fil | east "some of the interstices.
com}{rﬁessm}ﬂtibh@mmhqphﬂlctgrmpsothd e ssgoeraidroBlinkablerceimponérd comprises

mutibld SLorEhRAR ghofab! e component

[0033] The composition of paragraph 31, wherein the first cross-linkable component
comprises a multi-nucleophilic polyalkylene oxide having m nucleophilic groups, and the
second cross-linkable component comprises a multi-electrophilic polyalkylene oxide having
n electrophilic groups, wherein m and n are each greater than or equal to two, and wherein

m-+n is greater than or equal to five.
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conprises nmultiple nucleophilic groups and the second
cross-linkabl e conponent conprises nultiple

webk@snteghi | i c groups. [0033] The comnpositi on PET/US2007/074984
paragraph 31, wherein the first cross- Iinkable

onent conprjses a nulti-nuclegphil ene
[0034c; e FF&W‘??&lanPfrH%@g&?Brﬁ?’l’W ergrnoraﬁé& ‘rﬁf‘é e%&raatef than

oreqﬁgqgﬁug+nkable conmponent conprises a
ectrophlllc polyalkylene oxi de having n

rophi |l i ups, d n.ar r.e r
100385 o the,Begsifontts Fakstenid. s HE il B egitatls 5 kifine
oxid®fs 1EhtctibRally ¥eivabd, WO 2008/ 016983 PCT/ US2007/ 074984
[O The conposition of paragraph 33, mhereln nis
and wherein.inis eat er. than or, a
[003%]hr gge cc[rB]e)%%t]lo é)aléagﬁar?g I3t : ﬁreglrm aog rag% %/lﬁﬁr i \M!]S egreater than
oreqhﬂ&oﬂﬁ%él nucl eophi lic ponaIkerne oxide is
tetrafunctlonally activated. [0036] The conposition of

ar r 3 [ |
[003‘@r eg 9(? osi?’tlon\égr}%gg L%Pe} Ihn.’>6 %Ileég‘f th?ﬁﬁg%f‘eﬂ;ﬁgﬁhlﬁc bg'lyalkylene
ox1de§:@rmﬁﬁuﬁdu©ﬁalgf adbigbiRdr aph 36 wherein the

mul ti-electrophilic polyal kylene oxide is

et e bhilieBoRfhalkyl

o034} 180 LRGeS A BBl
oxidpaldythe hyiltmnkctr@(mhiepdyaikylbﬂe oxitl¢ areattexfomadiphally activated.

pol yal kyl ene oxi de are tetrafunctionally activated.
[003&]00%94 &Hﬁ?o alédg%h@% %&%ﬁ{ il %Lﬁ@nu%@ﬁrﬁh@p&k}ﬁkylene

| ti-nucl eophilic polyalkylene oxide further

ox1de::ﬁ1mthslr Sesprisestvor ommoere mkebplufin gtaups sglenighbrem| the grogp consisting

of NHoS e 84 Bl O N posi 11 on of par alr aph 33

wherein the multi-nucleophilic polyal kyl ene oxide
[0046]ur Eheﬁommmqmcefsoarawmﬂ 3poherepy thearti-anslaephiiopglyalkylene
The. co os ition of gara r h 33, wherein the

oxid %qmrésﬁ‘) T PCHSIRI ARy FERE S %e’ further

conprises two or_ nore thlol grou s HOO42 he
[004Ho E:Eb% FQIPRFitin of Deragr abIP 33 Wheigieihe t@ﬁgcleophlhc polyalkylene

. I d | yet hyl
ool USSP AAR” | 5158 12 oLt

of aragraph 42, wherein the polyethylene glycol
[0042]r Eh%?om%ﬁtﬂq %f@aratgr@h& HrE e e leerighiopgyalkylene

oxidec‘l%lé)S)y Eﬁré&{e 95&&&%9?{0}&&% ing of a primary amino

group. The conposition of

004551 J & ot B e P eI SR P 2T} Brher

comr?ris@gv&@&nhln‘e‘hugfe@ﬁlﬁﬁc sJupS tasktéd ﬁ’@ihttﬁl:egﬁﬁﬁ UBnsisting of a primary

consi sting
amino group and a thiol group.

[0044] The composition of paragraph 33, wherein the multi-electrophilic polyalkylene
oxide further comprises two or more electrophilic groups selected from the group consisting
of CO,N(COCHy,),, -CO,H, -CHO, -CHOCH,, -N=C=0, -SO,CH=CH;, N(COCH),, and -
S-S-(CsHaN).

[0045] The composition of paragraph 33, wherein the multi-electrophilic polyalkylene

oxide further comprises two or more succinimidyl groups.
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of CO2N(000H2) 2, -CO2H, -CHO, -CHOCH2, -N=C=Q
-SRCH=CH2, N(COCH)2, and - S-S-(C5H4N). [0045] The

wewposiosd on of paragraph 33, wherein the PCT/US2007/074984
mul ti-electrophilic polyalkylene oxi de further

004G e B o b b B R Srlins

o><1dé3furﬂ?i@1r AREAREs &b oﬁ’&ﬂ@fe%ilmhﬁ@yl@ﬂd)ﬁﬁs el ectrophilic
pol yal kyl'ene oxi de further ‘conprises two or nore

I md 7 t f
N R R A
oxid®P¥iadRyethyderR1y@N By h 888y tivy BRkeor a derivative thereof

[0048] The conposition of paragraph 33 further

[004@0 m?ﬁe g’ S%l o(%fé)fél%é? 2)% 33ggrt$ér C%H@Elg{ng n‘g)olyshgc%églie glhfprotem

onposi
ol saccharlde mhereln t he polysaccharide is
[0049) 'y Ehe eomprsgfiapcf PAASHRIEGP fmﬂber&sﬁwwng.amlwc&ham%r%ﬁem the

polys%gchamgfsed LG %%&gﬁ@m noglycan is selected from

nS|st hyal uroni ¢ acid, chitin,
chondr0|t|n sulfate roitin sulfate
[005Qh o A7 EFTERAFILAR 4, aaa-agcaph;é@ At el 853HEB?5Y‘E?§’1}F pelpcied from

the gﬂﬁl %Bhﬁstn%nrﬁg?@ﬁﬁd@é hME, Schitﬁ? Eﬁ&i{dr&gg Sdikard RE chondr01t1n sulfate B,

ositi par agr aph 33 further conpri $ing
chonﬂnoniresuilfata/@,d{eeatm Suﬂfetepk@atesldfater dhepain, agbderomtizges thereof
derivative thereof [0052] The conposition of paragraph

[OOSi-)]3 TH\@@J ?d})ﬂdﬂleoﬂﬂdfatgk apRUG| BARGH dohfpribls Yiadrdsi¥l rﬁ%ere@ﬁh@%rotem

ti-electrophilic polyal kyl ene oxide, or bot
1SCOHMEnmnhﬁpnwﬂnkébﬁﬁﬁl|c pol yal kyl ene oxi de and the
mul ti-electrophilic polyal kylene oxide, further

[0052]0 ﬁ'ﬂ’hé §(ﬁﬁ1§651tfbn dfipaldgeriph @30 Where[rB6 3uli-hecleaiis péliyaiRylene
raph 33, wherein the nultl-nucleoBhlllc

ox1d¢)@q g -8 gtrop}gh@@olygkblp%wlw of hethfthe myltynucleophilic
polyrﬁ%(lgnﬁ <§<X1i%ea1?g1the ei@hﬁgpq{ll'?c %Qﬁ?lgzlleﬁ% %)§ nuﬁﬁal:[tﬂeqr&blnlpﬁse(s) a

ne OXI ers
hmgmpgmupr @-Yn mhereln X is an electrophilic group and
I's a nucleophilic group wherein in and n are each
wherein mn < rei n_each. of

; 1d
100571 b ipPSURS S GPEETER P A POl nu@swalﬂq pefgabrene

CH2)n' -, -NH(CH2)n' -
orite IR L oc (G -

polymer- Q -Xm

and wherein the multi-electrophilic polyalkylene oxide is given by the
formula:

polymelr—Q2 -Ya

wherein X is an electrophilic group and Y is a nucleophilic group;

wherein m and n are each 2 to 4;

wherein m+tn <5;

wherein each of Q" and Q? are linking groups selected from the group
consisting of -O-(CHp)y~, -S-, <(CHz)y-, -NH-(CH2)n-, -O2C-NH-(CHa),-, -O2C-(CHy)p, -
0,C-CR'H, and -O-R*-CO-NH;

wherein n'=1 to 10;

wherein R =-H, -CHs, or -C,Hs;

wherein R =-CH,- or -CO-NH-CH,CH,-; and
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02CCR H and -OR2-CONH, wherein n'=1 to 10; wherein
Rl =-H, -CH3, or -C2H5; wherein R2 =- - or
WO g0smiIeH2CH2- ; and 14 WO 2008/ 016983 PCT/US2007/074984
PCT/ US2007/ 074984 wherein QL and @2 nmay be the sane
or different or , be b ent . The conpo |t|on
of par cupaps Ghendamay RS Peisaing b Arict Oratp Op AR
- CO2N(000H2) 2 [0055] The conposition of paragraph 53
[oosz{]h ergé BonXpdsttichl Heardd¥aphts3, b ®iis givil SR8 8rmbd056]

he conp 03|t|on of paragraph 33, whérein the
mul ti- n@%ﬁﬁ]qﬁﬁz pol ykyl ene oxide or the
nultl-electrophlllc polyalkylene oxi de or both the

oS! e YELSARRLLS Bl 08, vOELSE B

conpri se{(EDGHj@J odegradabl e group. [0057] The
conposi tion of paragraph 56, wherein the biodegradable
roup is selectedfrom t he group consistin

1005¢lacthe :

eomppsitian efparageaniialy FECHLYIE M %w@aﬁvﬁ? BQykylene oxide

(ARRY
or R PN ARy A bRl AN g FO0A o
oxidé ardnthaguudtdeirottepltilic polyalkplahed exidé fivthengorhymiveés) ednd)chagradable
forma fragnented bioconpati bl e hydrogel that
BOURonprises gelatin and will absorb water when
delivered to a noist tissue target site, and wherein
[0057lhe Thtgetnpeséioncafimaragsaph Suybisietrsthh bmdngraéakzle grouangsalepted from

bout
the g SoAu e %&ﬁ%]f}%w}%ad&weF?Pr?lgﬁtap% ot S amino
amdﬁ&xﬁhﬁ ~ [0059] The conposition of paragraph

mhereln t he hydrogel has an in vivo degradation

sk 0Pl R OB GRA

capalie of Béisg hy&afeﬁltélkdrm hidgateed M\i.lobdimpzﬁlb@é}hlﬁﬁblgel Iﬂh%iﬂ colfiprises
conprising an active %?ent [0061] The conposition of

gelatpppnd gy iAlbs b, walrerhkandl lﬁ@reé&@v@lsagéw targetzpite) adpyhegein the

hydr%i r@(rgln rulieg g@%%mtg?ﬁwﬁg g%gs?] 1?12 tfﬁ{[%%{ 28 F]%Bg% b?&l’[ 5 mm when

fully g tifacd dndrhaslied eqlﬁhbmgn aWelzhcetngug fage rabodt@Oé%gatabemttiOOO%.
the nethod conprising admnistering to a target site

[OOS%n tl"ﬁ@c 65?[% %%ts 80(9\/}]151%3} t‘(l:)l? 'ﬂg&%g&l' 138 aRfin vivo degradation

aragra elTvering a
timeséblssthgnagemario a patient, the method conpri sing
adm nistering to a bleeding target site an anount of

[0066]Ne TROBRASiti AN bOhy RRpAAEAPHs SEland 59, wherein the hydrogel is at least

partially hydrated with an aqueous medium comprising an active agent.
[0061] The composition of paragraph 60, wherein the active agent is a clotting agent.
[0062] The composition of paragraph 61, wherein the clotting agent is thrombin.

[0063] A method for delivering an active agent to a patient, the method comprising

administering to a target site on the patient an amount of the composition of paragraph 60.

[0064] A method for delivering a sealing agent to a patient, the method comprising
administering to a bleeding target site an amount of the composition of paragraph 31

sufficient to inhibit bleeding.
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sufficient to inhibit bleeding. 15 WD 2008/ 016983
PCT/ US2007/ 074984 [0065] A nethod for delivering

W boosiiosd t 0 a patient, the nethod conpri sing PCT/US2007/074984
adm ni stering to a bl eedi ng target site an anmount of

he conpo |t|o ragr.aph 62. sufficient to inhi

[006{.]| eé&p?fg S fq;dig ggt n1q 3 patieg qlgptﬁaa gomprising a(!'lm1n1ster1ng
to a ledtlﬂ t@f%%'t SRR z{rh&.m@ ef bh@lcgﬂllpgﬁﬁoﬁ)ﬁf ﬁé%agrﬁ‘%m Edfﬁment to inhibit

el ectrophilic polyal kyl ene Oxi de, and ydr ogel
bleeding.mi ng conponent, wherein the nmulti- nucleophilic

pol yal kyl ene oxide further conprises at |east one
[0066) | MBJoYnpREHidA cOmPHBingAthati-nutRasHili®PSyhiRiRhe BXideh maltd

wher ei n "'under reaction-enabling conditions the
electmhtljc.mu@ﬂlgdm axjide, aprbt hydrrgel derening cerapensat, wherein the multi-

nucleoah 1tc gniya ylrl eho:xk Cfg Iryc%lmk Iseesna[% Ic%% p%{ngadg%%%%! 5085 and at

least @ﬁ@ﬂ@@ll dro) aﬁ@ RibEtesd mgieﬁrdwﬂldﬂ cr[albﬁhg G@iﬂlﬂlcbr& the multi-nucleophilic
yal kyl ene oxjde, a multi- electrophili

polyzﬂbyly%ﬁ W%W& laseltld@ectmaﬂl& nolxladie oxiteare @apéb}ﬁﬂfﬁébﬁtanually
mnn%ﬁﬁ%ﬁ [ ti- nucleophilic polyal kyl ene oxi de
er- conp ises two or nore thiol groups and the
nul ti- el ectrophil.ic polyal ky e .oxi de further
(0068l rPriOEBesiign Campﬁﬁfl%aé‘i‘“é&n%lﬁﬂﬁ’q} ijiePefyalisplens gxidersegulti-
electlf]ggﬁ g&gy }gér%%u&@&ps & g%ﬁ Vﬁdre cl;l E&iﬁrﬁhg F(Sﬂ'lﬁlé(r{enﬂ KfHeRSn #dnulti-
nuclaophﬂmlpotyaﬁ«ywielaxglecfuﬂﬂeﬂcnompﬂwsrtwomnlmqre ttucll goytsi dniddhe multi-

electg)%kijalglgplra@?yie OXI)%% ﬁi:tgerg}éb)gjﬁi{s%setg%:t o {3§lﬁ: 1‘%}1')1}190 groups selected

from'tﬁ@@@hﬁ%&s‘fsrtfﬁé%f 'sﬁd&hhﬂgziyl ?@]&ncﬁnﬁl@ﬁﬁﬂ%l bio@Ps, and wherein under
conprising a multi-nucl éophilic polﬁllkylene oxi de, a
Y

reactipmt dniabling epiditoph the roulpenugidoRbilie pelyekiythme oxlg and multi-

ety g Rt RSO FERB e s e Ak Pl sdinking

or nmore nucl eophilic groups selected fromthe group
[0068lon4i @(ﬂm@gltl@ﬁ Cpmipﬁfﬁi‘lg agrlnaugeopipsc pelaalkileas oxjdepygulti-
electxfopﬁ{hﬁ: é)ol mljk ene og%(?et(,: %ﬁD(P P Hﬂlclro gel Q§1{I}%’1Cé ﬁ(lyrhﬁ%i/%lne )g%h%g%ré thearrnuéltl—

nucldﬁipﬁih@Ip@l%ﬂ@@énekﬁﬁi‘dﬁﬁﬂer%ﬁi@hbéb@w@wﬂdﬂldré ﬁﬁ@ledﬂ‘hﬁhc groups selected
mul ti - nucl eophi | ic pol yal kyl ene oxi de and

from g grovp cRRt TSI PHEIAPHIIRP iSRS and dielesrayns. duhhe s
electio%ﬁ%%:?%ﬁ§aﬁl lé(neI or%dﬁlﬁhgr c%%rﬂ)‘?l%eg %‘%rqg(ﬁe ls{éc%gﬁgﬁ]x%)ﬁ giroups and

conprising a trrst pol yethy
wheremramﬂblsnemcglcﬁlvuabhngrmrﬁlttdns die myltienipkophilis pobatkylene oxide and

polyethylene col nprising two or re . .
multiseleeraphHicRAly sé e B ermabl QfHbSnsiall imgggiatp cross linking.

hydr ogel forn1ng conponent, wherein the sum of the
[0069]hi Al COYIPOEHHSN camgrising aé’msiqiotyethydk;de ghycohedrapmsinkyfwo or more thiol

SRS ast fi and wherei n under. .reaction-
srough, 25fiony polistTona ok Somatians Wi G by oG gro g
maleSRRNS R, Xﬁ(ﬁ Q)ﬁ&l@ﬁgel%ﬂfﬁlﬁk c8fBotaPat fein Ble sum (_)rfhthe thiol groups

substantially i nmedi ate cross |inking. [0070]
and the mmmlmnctm onmabeanalgt aphpm at Ighgriienandnehdreinginder reaction-

enab{J Xondl c;n% te grsy pcﬂyetf‘&i ene gGchol and second polyethylene glycol are capable

of substantially immediate cross linking.

[0070] The composition of paragraph 69, wherein the first polyethylene glycol further
comprises four thiol groups and the second polyethylene glycol further comprises four
succinimidyl groups.
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conprises four thiol groups and the second
pol yet hyl ene gl ycol further conprises four

w@eemsioniosd dyl groups. 16 WD 2008/ 016983 PCT/US2007/074984
PCT/ US2007/ 074984 [0071] The conposition of paragraph

69 further conprjsin r in or a polysaccharide. .
[007 {loo?ET C%QO%WM%%%P%&% ﬁgﬁggqogwﬁm@@ AP e polysaccharide
conprising a polysaccharide, wherein the

[00724o] ¥hacahpesititm éfparagmdphddstartheragmpeiaing of @O clihide, wherein the
conposition of para ra h 72, wherein the

P0W§$5@8§5H%1 8&%@ 1ected from the group
consi sting of hyaluronlc acid, chitin, chondroitin

[0073ul The eompositirarrfimeragraphsidl whersirshe gbh‘gmlooglimnsla sélegted from

the W&P.ngfq%ﬂ}ggs,mgf é(gFC a(f%dﬁlﬁs uf% de 01% g@ﬁ%‘[iﬂ %xn co?ndromn sulfate B,

chonBritagsifle 6Skedratint dufiteC RéMRlob S FIE) hapaHrOhed Berivali®eLihBrebhe
protein is collagen or a derivative thereof. [0075] A

[007@E t I?RQ c&géosgtfqﬁl tgﬁ{ %ﬁ%r Sq@ﬁlf'tfl{r‘%%ﬁgngﬁ% a.'ﬁ&%ﬂld wheretm the protein

onprisin ti'ssue’t

is coMadeh o@ aderipaiiettha@eofconpri sing: a first cross-1inkable
conponent; a second cross-1inkabl e conponent that

[007ﬂr O3 Sihbth O for'tdith ta{}FssIIé frdk, ¢ 5 ﬂl%ﬁfoldicggﬁglglglg at féq&%ﬁw filling a

nder reaction e I 'ng con |t|ons;
u$uhydn®gﬁiaémmmkhgmamnmmmﬁ@t wherein the first and
second oss "E@ﬁﬁ conponents cross-link to forma
por ous FFFE?SSh Lf"?qrﬁ@lng?rces and the

hydr oge] sd.0adm fa8k- Hﬁ%%ﬂpoh@nﬁﬁzﬁ%%ﬁ 1191(5 BahM& first cross-linkable
hydrated to forma hydrogel to fill at |east sone of

compiomenti uner sadtiasnablivg dopditiogsland onp r ising subunits
havi ng s$ %Ega g fromapout 0.05 mmto about 5 mm
when fut vf 8 OHBVIAY an equilibrium swel |
rangi Nowhdreim (RO aftPRUoAPcr8OKikabRAUBHIp oABiEs 8R84-BHk Rform a

in the tissue tract after from about to about 120
poromystHX[I@m]lnwwacmame bydipaeldgrraips compongns ise¢apablef being
cro s Lin onent..conprises
hydrat % 0 f88ﬂ| yéro&tt&?&l?aécﬁga FoLTe %fctgn ers cersfétpg}é érogrlzlscgmpnsmg

subuﬁﬁtﬁ HaviH gesids @igliPRbhiaboutd). Gops to[a@@ﬂt@ mﬁq Wﬁél’ﬂﬁﬂlyfk@lﬂrated
i nhibiting bleeding at a tar?et sitein a atle

havingrayequilipeiupesrrangipgniions eyt 40% yeehag 130G xpélééiegraémg in the
ussu%ﬁa&gﬁe} ﬁ&g%o&' 13 a'b&tuaﬁo unt sufficient to inhibit
NPosI nprising: a first
Cross- Ilnkable conponent a second cross-1inkable
[0076]0 nﬁmmﬁﬂloﬁmpa@gﬂﬁh 76] Wkﬁei\nlithdnﬁtsh&oéé lisltable component comprises
cross-1linkable gPonent un reaction enablin

mult@&mc{qoah@c gEHps and the second po ymer comprises multiple elec%rophlhc
groups.

[0077] A method for inhibiting bleeding at a target site in a patient's body, the method
comprising delivering a composition to the target site in an amount sufficient to inhibit
bleeding, the composition comprising:

a first cross-linkable component;

a second cross-linkable component that cross-links with the first cross-linkable
component under reaction enabling conditions; and

a hydrogel-forming component;
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a hydrogel -form ng conponent; 17 WO 2008/ 016983

PCT/ US2007/ 074984 wherein the first and second
w@e@ssiddsnkabl e conponents cross-link to formBCPUSIOT074984

matri x having interstices, and the hydrogel form ng

conponen apable of b ) ated to form
oo oo herk e RA2aRY eapd wskeliphel e hop gt flofklnk fq,form a
poroﬁ%ﬁﬁtﬁQQJaV&%rfﬁ’t%fsﬁbébg andSthe %S}Hﬂo%elr@ﬁhﬁ% c§in¥)8§erft m&aﬁﬂe of being
from about "0.05 mMmto abo ul ly hydrated,

hydrited forfgrman hydragdel torfilliah lsasebdme efige ngelfshm thb dydrogelomtpsising

ut . 13009% d di t ft
subuf R BT [ e A0 Baet Crs6Ye] e e g,
hav1r[g3dr?é}llﬁlﬁﬂiﬂluﬁfswé’lm&§1h§ fidA€atidut 8300% t@8isout il Bé@R| £hd degrading in the

onponent conpri ses nult&gﬁe nucl eophilic groups and
tlSSUQ hect a8enbiiemabewisl 10 apREIZ2 deFsrponent conprises mul tiple
el ectrophilic groups. [0079] A nethod for delivering a

[007@1}83& %nr\égloﬁ%z?%%gﬁ?h 9 @hér@ﬁlqgé Flrcslt Esi- ﬂn@ab@@édr@éﬁneﬁt comprises

onpft I'si ng Iverrng a conpos
multiple mueiddbhidicigesupsiahd tHetvecdridaaeds linkalsle ksmpotant tomptites multiple
target site, the conposition conprising: a first
dﬁ“ﬁ?@&@¢¥@ﬁﬁable conponent ; a second cross-|inkable
conmponent that cross-links with the first
m07ﬁroAsnﬂhmkﬁhkbhvmhmmdﬁemﬁhusﬂsumbeanaMthﬂmMMdpqﬁmnsbod%the

ndi ti.ans; and a hydroge forn1n wWher ei
meth R EpiSTS drfi Sag aRTEPSE I GoREEH 1083%35@85?&%“@ Stbstance to

the t:& &%ﬁe | thdEorhPosh RS BotnprRARfOUS matri x havi ng _
terstices, and the hydrogel form ng conponent is

capablelﬁﬁtb®8$gnkdﬂﬂﬂﬂaq@dﬂmo forma hydrogel to fill

at least so nterstic t he

conpri st " ffBEFn %}?b ARl tjlidst FaR éﬁ“%@wftg%ﬁ figshgpss-linkable
componER AL Ra@RMnaBling ddnwtidRs;fautil y hydrated, having an

equi libriumswell ranging from about 400%to about

1300% ahydlregeliemiing compensat; ti ssue tract after from
about 1 & aQﬁ%\/ﬁl‘S}gIg)d Qe%ﬁﬁ'd ?ri)gsoﬁlgﬂab ehc%rrp%hgﬁg FI%SS -link to form a

par agr ap Cross

poro@OHRBIRHAYing GRfeFstis@s and ik hiyiogelfugh@g Rbmpb ey isxtapsbla Bﬁbemg
t he second cross-|inkabl e conmponent conprlses mul tip

hydragpdtet foup iydeoggh @Jﬁkat lf@ome of the {Heratiees, tha ié%fP&%lr%Zmﬁ’ﬂSing
sioul e A Gl LBRRELNC, O3 GN8Gul 2 BREDRLB e

havntg‘@ dyuilteiuhyevelitaggiap d@n sboubs@othhitmabdud 08@3]% Lendeteeding in the
for delivering a swellabl e conposition to a target

tissug fragt aftgr fromaheut Lstgjaout dO3¥s-conpri si ng appl yi ng t he
conposition to the target site, the conposition

[00861° PR Rlefdd of Bafabf-ph 797 WRSeini th& AR 8ros QRGN omponent comprises

multiple nucleophilic groups and the second cross-linkable component comprises multiple

electrophilic groups.
[0081] A method as in paragraph 79, wherein the bioactive substance is a hemostatic agent.

[0082] A method as in paragraph 79, wherein the bioactive substance is thrombin.

[0083] A method for delivering a swellable composition to a target site in tissue, said
method comprising applying the composition to the target site, the composition comprising:

a first cross-linkable component;
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18 WD 2008/ 016983 PCT/ US2007/ 074984 a second
cross-linkabl e conponent that cross-links with the

WO p0osH1698Dss- | i nkabl e conponent under reacti OPCT/US2007/074984
enabl i ng conditions; and a hydrogel -form ng conponent

\é\ﬁrﬁgggl |nq ;ﬂgce)le Icrlﬁ)gstr hﬁg%le%%?%geﬁaﬁ Sé;plshi%l%ggleth%henpr%p &ross linkable
comﬂoﬂEl@crﬁHbﬁ%%tloﬁ%aﬁlmg dvdiegelanfior m ng conponent is
capabl being hydrated to forma hydrogel to fill

at Ieasahﬂbﬂﬁldormmgwmpmegt,l ces, the hydrogel

005, m et frk i oh o B ARl EPalels R FHRK g form o

poro%h’thkbfaﬂﬁ@hﬁt‘éﬁhbesr A0S ﬁzﬂr’b@ﬂ‘ folRiul c4R880dnd 139&9&516 of being
1300% and deg ralnglnt tissue tract after from

hydraipbie foumadiydemegt torfilbatdeast somef the isestices ohie brdragel comprising

S G35 KSRl Bl LT Ghbn G

havirfCHh dqluﬂftiriﬂlfﬁ svéel ﬂangMg|fM>ﬂ1 ai R0 8d}% Theboie t heat o afnd degradlng in the
par agraph 83, wherein the first cross-]|i nkabl e

tissug gy @ﬁernﬁroe@h@mq lstegabow 1 20i 43y tbﬁmwﬁxomubélr@rfwdbeedaﬁdess than
itse tupec r o 1:1"1%091 12:&[?1%3?%3}5:&?@%2 X mteﬁ@%@&v}eﬁ%g)rag;gﬂgﬂﬁ)lrﬁm swell

value33, V\hereln the target site is in tissue selected from
the group consisting of nuscle, skin, epit heI i al

T T I A R T T p——

ultig?esrﬁ}élééghﬁ@ %r&ﬁ’:rs dh@elseetHdQrodaRKaBE '351%?51'1&!?1@ komgﬁ&@ MSultiple
nd tis pl eura and ot her pul nonary tissue dney,
electeptidicrgrowsgl ands, mal e and fenmal e reproductive

organs, adi pose tissue, liver, pancreas, |ynph,

[00851ar Thé ﬁﬁﬁwd%‘fﬁ@ragﬁ%ﬁ'& Whér8Mhe faRekt BICRSR tisdule $6ld€ted Bdh the
spl een and ot her "a doni nal organs. [0086] The nethod

group fonsisting ohphisds, skith epidhichial tirsug, gppractive ersupgoming disgpe, nerve
tissue P%bgl?gréwf tgg?l,l] Q@tg}“ se%ﬁe grégﬁ“ h?%et &a%&ﬂ?r anh%gxsdﬂcst}-sjsge gﬁ%tpogﬁjtestmal

orgais' @tish\e, PleQtiand S p&lnhdiErPfisste, Séidiféydd:nd@bﬁme glatdstale and
tracts, intravertebral spaces, and body cavitli es,

fema[eoesl@}iuqtn/@ orgatsoHlipse Sisfiegh epHp BareanEral. ipattijage, bone, oral

range from
tlssu‘gégﬁ?& % Sfu% %%%?e 7 g{lcll g%lgf ?}dé’gﬁ?éfl%ééu um swel | .
089] The net hod of par agr aph 83, wherei OﬁL
[008 ydifb@meﬂeér?é PRISgPl 85 WagrPi; thefarget pRg @]V oiheseist ik the
selecgdtf%@iéﬁgr aph 89, wherein the plasticizer is selected
e group consisting of polyethylene glycol,

[008’2] &hﬁ gxfyﬁ@% Rg'@ fl%6 Wﬁerelv\%iéz 9(% /rgg%gr? 1859’selected from the group

consisting of tissue divots, tissue tracts, intravertebral spaces, and body cavities.

[0088] The method of paragraph 83, wherein the hydrogel has a degree of hydration in the
range from 50% to 95% of the hydration at equilibrium swell.

[0089] The method of paragraph 83, wherein the hydrogel comprises a plasticizer.

[0090] The method of paragraph 89, wherein the plasticizer is selected from the group
consisting of polyethylene glycol, sorbitol, and glycerol.
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[0091] The nethod of paragraph 89, wherein the

pl asticizer is present at fromO0.1% by weight to 30%
whyooseiqys of the conposition of the hydrogel PCT/US2007/074984

conponent. [0092] A nethod as in any one of paragraphs

5-91, erein the rogel. c ises a cross-linke
10090 o B3 Fretich s a8 opE oy TReiabhB -G 1 HEFDr PGl bY
weighf¥8r38b b Reight Of @k RothposiGdESHRE hidrB BRI BRpBAQHP

consi sti'ng of gelatin, soluble collagen, al bum n,

e | obi fibrogen,. fibrin, ei.n, . fibraonectin, .
10098 SRt tyafy SPF Bpibeteb s B rriign VisdhBREFE! inpriss o
cnmdﬂ%ﬁQB@ﬂﬂEﬁﬂﬁdﬁ%@[eOf- [0094] A nethod as in any one of

par agr aphs 75-91, wherein the hydrogel conprises a

0095, 35p bR SRR 50 DOSPR TR g

consisti@NbL Fedat@, 6dlAble @ONSdes ] AIP@ I hghygosiaitogen, s, casein,
starch derivatives, cellul gse deriyvatives,
fibropesiing elpstin, keratin.dammimtang dsrivatiyesand epaipaiions hiegidat e,
and chitosan and conbi nations thereof. [0096] A nethod
[0094]s Ammeéthyd aid anfy opavaparagiashs/B~91L whebhen dierhyidhezel comprises a
hydrogel conprises a cross-I|inked non-biologic
Crossp%‘!lif‘?r@f"lysf@@gﬂe- A met hod as in paragraph 96, wherein
the cross-1inked non-biologic polynmer selected from
[0095]he Agnethpd evingiastgrapd W wheteyraihe pbhtsasharide is selected from the group

consggﬁllé//ggélggég %If;:)t(g %?%ig{ay%ge\élg n&&gg%}laqugg%iyrwa%%s, gr%c%ﬁﬁlose
derivRBYS50XYEH, Rl 8RSS a1 B, GRARhIAGYEH QRS corh BighRHs thdrBS98] A

net hod as in any one of paragraphs 75-91, wherein the

d [ I .
000 S8R 9T he Lol 1 SORRAREH B s

crossClifk&d nohibikieglc pelyysacchar i des, and cross-Iinked
non- bi ol ogi ¢ polynmers. [0099] A nethod as in any one

f ragr 75- ' CONPY.k
10097, RIBEFOSES 5 alricad 4 e P S P SRR PRI Ry e
selecvddef@h fthet dreuhyshsiBgag oppdlyaeylarscholivethagglates, polyacrylamides,
cross-1inking agent have been_reacted_ under conditions .
polyw(,myld'ﬁswq, ®plyag (}g:sglyq:qlw;@,m@le@prolq%}eﬁg)@ﬂyo‘gdpty}%ﬁs, and combinations
| ecul es. [0100] A nethod as in any one of paragraphs
-91, wherein the hydrogel conprises a nolecular

cross |inked, hydrogel. pol r t _.has heen produced.
[0098),, Arpsipd Bringon Hépgﬁ%%g7§'g Qerote SirapeTesmLcoppiss o
0 FARER LIETRnb S VSDs G s, o
linkedipehysasehatideshamir avgsHinkedpon-bedogic polyinersul ar  cr oss

| i nked hydrogel that has been produced by reaction of
[0099PNAURSALY ﬁ@ﬁlea‘i‘%/%g 0EParRagIR0B O 6AR%in the hydrogel comprises a

CT/ US2007/ 074984 pol yunsat ur at ed hydrogel" nononers
hydregedigolyosndid & bydrog#licedssyinking agews wherehidhe §y &b gehynohoesland

hydrogel cross-linking agent have been reacted under conditions which yield cross-linking of

there

hydrogel polymer molecules.

[0100] A method as in any one of paragraphs 75-91, wherein the hydrogel comprises a
molecular cross linked hydrogel polymer that has been produced by irradiation of the
hydrogel under conditions which yield cross-linking of hydrogel polymer molecules.

[0101] A method as in any one of paragraphs 75-91, wherein the hydrogel comprises a

molecular cross linked hydrogel that has been produced by reaction of monounsaturated and
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pol ynmer nol ecul es. [0102] A nethod of formng a three

di nensi onal synthetic polyner matrix conprising the
wWeL@p®1683 providing a first cross-1inkabl e cop@DOg2VD7/074984

contai ning in nucleophilic groups and a second

cross-|jnkabl e conponent, contajning.n electrophilic
polyygisgifrécd hylogs! mopRmersginder GaggHions &%&h@ﬁﬂﬁ CRasskifef hydrogel

1 Bielieophi lic groups to form coval ent bonds
m)w%ﬁgPemf%h, wherein in and n are each greater than or

qual t and erej.n mtn i s greater than or .
o105 uRimeBod PUEr g AR e RReote rethgE gebrd Rub gomprising o
steps©@PTponent and the second cross-1linkable conponent;

addi ng a hydrogel form ng conponent to the first .
cr oss- | prakidisiger Gusherosselmkablerngnipeacnigontiatiing m nucleophilic groups

crosss | i nkabl e, conpaonent ; al | ow the.first -
and {80 rpstaineEleSSRRRRER con i Bk Dkl Bl pisrein g
clect@PARREMNIpstrOach $eBTRe Mickophlliciif@shstto fatcaaRhtiednds Gherewith,
forma three dinmensional matrix. [0103] The method of
wherpiama gndpare1geh gragter than of 6awH i1e Py apé Mtharein mgnds gieatef than or
emmf%%ﬁ%e surface and a second surface with the first
crosszlinkabl e conponent, the second cross |inkable
conponeddimbiging thdfirshytdssolfidableaomipogent anp arresetond @d@4]nkable
The nmet hod of paragraph 103, wherein the second
compoieRiace is a native tissue surface. [0105] The net hod

of par <Y ;]

on nac G htloedt RELE Do BRE0T, BHLLBEELARMR component
and tpaﬁagn@pﬂmrs]slﬁﬁkabmnﬁidmenmeoggg- n?lt'thi ve t ihszuef surface

is a sy eti npl ant, e nefhod o )

par agr W%@e»dﬁ%w-ltnﬁéblgya%ﬁaﬁneal?ﬂfﬁbﬁamonﬂgross-lmble
compBRLib fbirf ol kAo YR FRATTS Kt SRy HROMoRR AR

artificial organ, a bond brosthesjs, an inplantable
[0103]enThemiethod @ f parsgraphrl 0grfafther camprisimg contacting a first tissue surface

stent/{graft .conbiLnation. 08] The t hod_ qf .
and e 5o s B LR sl Otmnb G B P apss tinkable
compoRBEROARthe h}rﬂ]{%gelsf_ﬁﬁ@iﬁig c6mP&entti Nnkabl e conponent, and
the hydrogel forning conponent are each applied in

0 red.far t 1h I 1 Ssu : -
010850855 S0bE T RhelB 5 et TG B4 LR 3l v surce
garagraph 102, wherein the first cross-linkable L
[0102]o b berersthodoh paragiapl A 63 c ssdin theHea oS U BRp el nattyg tissue
surfabdle hydrogel form ng conponent are each applied as a

[0106] The method of paragraph 105, wherein the non-native tissue surface is a synthetic

implant.

[0107] The method of paragraph 106, wherein the synthetic implant is selected from the
group consisting of a donor cornea, an artificial blood vessel, a heart valve, an artificial
organ, a bond prosthesis, an implantable lenticule, a vascular graft, a stent, and a stent/graft

combination.

[0108] The method of paragraph 102, wherein the first cross-linkable component, the
second cross-linkable component, and the hydrogel forming component are each applied in

powdered form at the first tissue surface.
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powder in a single conbined m xed powder fornulation

at the first tissue surface. [0110] The net hod of
weanagtagh 109, wherein the m xed powder for muP@EL/US2IV07/074984

further conprises a protein or a polysaccharide.

01 T t hod h, 102, wherein,the first
0109} STt métlipr R enraeragh 97 TGRS 65t S BBI PFutspptt e
seco%dh%%&keﬁnl{agﬂe_]c%}npgh@ntﬂ%ﬁ{dnﬁg h@dropéfeaiiap BorhPdneniRrle@tMapplied as a

first tissue surface conprises, surrounds or is
powded jirag singletcompinedmyixed powilerdornaationtad tled first tssuersuriisg.
further conprises the step of closing the surgica
[0116] t €he bREbAlof ?Hﬁtgf?h hod, wherdiatRaimhard pbQder MAQURLION filither
m xed powder fornulation further conprises collagen.
comyjrped 4 prof¢ie ope PhAbsacshatier agr aph 102, wherein the m xed
powder fornmulation further conprises a biologically
[011ECt THenRgRAlof phfdgidph 182 ke cinposint tisaapasiceiioon or in a hard
. conprising: a first cross-Iinkable conponent
tissug @i patktistgenul ti pl e nucl eophilic groups, the first
cross-linkabl e conponent in powdered form a second
[0112] 0% ke hietHodklf paxagrapb i 62} wioeprthsfirsgtissub sughce comprises, surrounds
. electrophilic groups, . the second. crqgss-1|inkabl.e .
or is adagfh Eog% Sl}fﬁ”ﬁ%ihﬁef@o‘”?%?lﬁqthea%t%sd bGP thegep of closing
the sGQ{BAPARNt i n powdered form wherein under
reacti on-enabling conditions the first and second

ross-|linkable co nts are capahl e of .
011, B efioRiy SorsgEn e gl e R oo o papuipign furher
compHs$@EblR@¥kler conposition of paragraph 115, wherein the
first cross-linkable conponent added to the second

N T

compiises s bldloiedlyactoap@nent i s present at a concentration
in the range of about 0.5 to about 20 percent by

[ . ' =:l.L.nkabl e conponent
wll%ﬁn%%é?@?ghgﬁﬁg%%ﬁ¥gﬁﬁg%égégﬁh%bmder conposi tion of
par agr apfirst ¢foss-litileabds conigumeht dostprisingssultiplekmbleephilic groups, the
conmponent added tq the secaond cross-1|inkabl e conponent
first gypgy kb lecopmeneda Peveded f(9Hkabl e conponent

conposi } | T _ 1 :
o pr es e B R S Sl B IO o erows.

the seqnd endss-dimk arle compdrent mngevdefeddboutand. 5 t o about 20

per cent wei ght .of the conbi ned, cross- |inkable
conponeh %¥Bﬂﬂg@PPP%ﬁ@n?@ET%T”*ﬂ%& d%ﬁﬁnpomder

g? rr'{J EZ i %%?gitnq{ndgﬁfeﬁ&{oﬁ%aﬂﬁ% coMaRToRl theAirdeirinecd it dréss-linkable

components are capable of substantially immediate cross-linking.

[0116] The mixed powder composition of paragraph 115, wherein the first cross-linkable
component added to the second cross-linkable component provides a combined cross-linkable
component composition, and the first cross-linkable component is present at a concentration
in the range of about 0.5 to about 20 percent by weight of the combined cross-linkable

component composition.

[0117] The mixed powder composition of paragraph 115, wherein the first cross-linkable
component added to the second cross-linkable component provides a combined cross-linkable

component composition, and the second cross-linkable component is present at a
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cross-1linkabl e conponent to the second cross-1inkable
conponent is in the range fromabout 45%to about

WG IHB/0f@d8319] The m xed powder conposition of pRCHYSAPTI074984
115, wherein a weight ratio of the first

cone o L TR A 5B 95 LB o

1Hmﬂggqggﬁbhﬁggo %ogﬁgﬁgraph 115, wherein a weight ratio
bet weén the i rst and second cross-1linkabl e

0 nent t he fponent
ont R Rt PRt A aut o0k el i gf he st
crossﬁﬂﬁmﬁ]e&@ﬂm@ﬁ&iﬂ% t}@%ﬁ@:ﬁ?ﬁl cfrés@ﬂmkﬁbl@ 3b6:Ap6amNistih he tohgs B about
a weight ratio between the first and second
45% tq eyt Ph%kabl e conponents and the hydrogel - forni ng
conponent is wthin a range from about 20% to about

[011B0%T1é wiixddbbadier ddiapdsiticach ipavigerphdd spwhértinanweikht ratio of the first
aragra ph 121, wherein the fjrst cross-1inkable

crosscliaBlssmpanent do ths sespnd<arssritnkable sempenfh I BBorLH BN ent
provi des a conbi ned cross-1inkable conmponent
[012@Jonfbs iix edmpovalet cdrhpositionsdf paragwhl lilAkahdreincowpightematio bstween
present at a concentration in_t r.a of .about 0.5
the Y aa% Bireng 6rope mmmeaﬁ@n%th%ér%g%ﬁm%%ﬁ ottpotiedt i
withifld %Ap%%%Bbﬁzs%M@ﬁMz Qmosition. [0123] The

m xe er conposition of paragraph 121, wherein the

[012{:] i’fge %ﬂ?ﬁ%imw ellé gq%g%étfﬂ% rpg(eﬁn ?dljg oelﬁﬁlgagwéc’iegﬁto I’ngo between
the fiedt A& sddoDl BRI 1inEHIP LR AR et Hyaro geB Rt NEc SREIRE: is
cross-1linkabl e conmponent is present at a

withiparreege frerijabeuti20% tesaboandf¥o 8wabout 0.5 to about 20
percent by wei ght of the conbined cross- |inkable

[012Z10NPRE Bt edPORRIRS EdthSdsitidnf PAtagldp@ 121 xwHerP@WHE first cross-linkable
conmposi tion of paragraph 121, wherein a weight ratio

compspepirpsded fosthe segoad sross-HRMeCEmRISAERTPVIdes 2 frmbised pigss-linkable

compfggﬁt colrﬂé% ?Lﬁ@cm%)ﬁy%g% irﬁrékar‘%le; (g)gnﬂ’oﬂg\ﬁg? fn(r:egér% %g 9 %ncentraﬁon

in th@fanpabAghicap.513 dbous2o peicentcbynebight ofl"tm tamlgified tresd- hnlsible
cross-1linkabl e conponent to the second cross-1inkable
COMRAFEHAREROSItigNahout 50% [0126] A kit conprising: a
contai ner; and 23 WO 2008/ 016983 PCT/ US2007/ 074984 a
[01231i x&He pﬁx&ﬂqrovnhrrp@ﬁpdsﬁm afi psamgsa@(d 12il § Whereinttbe first cross-linkable
compprnc Ogé‘rge{ t@atﬁa? gecg)g oS! Ipl?e{‘f)é rn:qatl 91:8}/1@%35 Iggrfcﬂgined cross-linkable
compBieh Jokition M H@secBﬁ‘(?croEé fidlabfd Q2ssohbmtk@PteSent at a
conponent in po ered form
concentration in the range of about 0.5 to about 20 percent by weight of the combined cross-

linkable component composition.

[0124] The mixed powder composition of paragraph 121, wherein a weight ratio of the first
cross-linkable component to the second cross-linkable component is in the range from about

45% to about 55%.

[0125] The mixed powder composition of paragraph 121, wherein a weight ratio of the first

cross-linkable component to the second cross-linkable component is about 50%.

[0126] A kit comprising:

a container; and

23



a second cross-1|inkable conmponent conprising nmultiple
el ectrophilic groups, the second cross-I|inkable
waeeopon®ss i n powdered forny and a hydrogel f orPei/og007/074984
conmponent in powdered form wherein under
reacti on-enabl i condi tions the first and second e
o1 oss- 11 TSRO SEpSRRSHIcD dapeseisihip dhggomtainer, the composition
compiéist antial ly i medi ate cross-linking. [0127] The kit
of paragraph 126, wherein the container conprises a
syr i ngea fest erebs-hplcible comyponagfeopipuisgemuliiple 2g¢leqplalix groups, the
of parnagraph 126. .further . conprising witten
first (frﬂ%sltgllua%g {eoég’gmfo g?ﬂtall%B Vy‘ﬁlenrad chng{) m xed powder
CoNposi 4 §@bnd &ross- MBI ddgpoatg@bmpiib@g infuléple @ldc@Bphilic groups,
[0129] The kit of paragraph 126, wherein the m xed
the s¢eong eross-link e crappiiensBodilersdpys andgent . [0130] The
kit of E &E? j td agent
conpr i s@?ﬁé‘%@ In. cﬁ%ﬁ@%ﬁi lﬁptlgitl{ae%gn%erﬁ?’si ng: a
col | agemhapiangder readioa-dakldg @aditens tenfjresiniiseconidi cxesd-linkable
with a surface of the fponge, the m xed powder

compegERs arctGaprPle BhpIbsEnHyly Immsdiate crosylakingnkabl e
conmponent conprising nultiple nucl eophilic groups, the

[0127]! ' $he kit eﬁgeisr%rlgél‘? DI wARPRP BRMonlatheP CYHEF QY afsQfifle Barrel and a

second cro kabl'e conmponent conprising nultiple
syringé plohgaphi | i ¢ groups, the second cross-1|inkable
conponent in powdered form and a hydrogel formng

[012810"MPREORIR b f)zﬁaw 76 Gurki BbmPASHL witléR @tructions for applying the
~ reaction-enabling conditions the first and second
mixeg powdel Gomkmisition te a hirstiagtar gefrsete empapficat.of
substantially i medi ate cross-1inking. [0132] A

[01290NPRSkit b@ﬁarﬁ@ﬁ]f)ﬁ n®o, mﬁ@ﬂieuﬁﬁe@Fo‘ﬁdéf&dﬂE@féﬁﬁiprises an active
conprising: a first cross-linkable conponent; a
agensecond cross-|inkabl e conponent that cross-links wth
the first cross-1linkable conponent under reaction
[013@naithé Rig of paragraplo h39, waieekiR the\AEt ROARHOdGREZes thrombin.
PCT/ US2007/ 074984 a hydrogel -form ng conponent;

enaj; fiL st and second cross-Iinkabl e conponent
[0131g"|r1 A%fclc%@ﬁ}sgﬂgg

0SS- orma porous matrix having
i nt er std cdkgemspdngtiendi n t he hydrogel - f orm ng

AN E NI G T A E .

powder composition comprising:

a first cross-linkable component comprising multiple nucleophilic groups, the
first cross-linkable component in powdered form;

a second cross-linkable component comprising multiple electrophilic groups,
the second cross-linkable component in powdered form; and

a hydrogel forming component in powdered form;

wherein under reaction-enabling conditions the first and second cross-linkable
components are capable of substantially immediate cross-linking.
[0132] A composition for the manufacture of a medicament comprising:

a first cross-linkable component;

a second cross-linkable component that cross-links with the first cross-linkable

component under reaction enabling conditions; and
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[0133] The conposition of paragraph 132, wherein the

first cross-1linkable conponent conprises nultiple
woemBeoPBs | i ¢ groups and the second cross-| i nkedi/852007/074984

conponent conprises mnultiple electrophilic groups.

[0134] The conp03|t|on of paragraph 133, wherein the

first ctpekogsldrRmpng componsAbnt  conpri ses a

[ti-
mul ti B\ﬁﬁ%rgﬁﬁﬂé hfs? mﬁpée}éeﬁ&%ﬂog]secong% }ﬁbﬁ’tg:rés@ 1i nlk to form a

nucl eo I'C groups, and t -11 nka
porowsonppiRéiayingontprstisess aral whirkin-tb¢ bydro gxpﬂfoﬂmmg poinpahday issrapable of

. oxi de havij n electrophilic ou wher.ein in and n
beln%ﬁ@d%tﬁ%f;? ﬁ’rlga&l%yﬂ“t&? P fglfatel&?falsogff‘%o’? tj% IntgrsicSther ei n
mn is greater than or equal to five. [0135] The

[0133]0 MPRS L& thPBLitRin dXop# 138 dheWdhefRIMstbrds3-1inkable @Bﬁil onent
wherein in is greater than or equal to three. [0136]

comprises mokipdsnudlenphdfc grewrsgnd fire seednd eapssrlgikablelsemponent comprises

leophi |l ic polyal kylene oxide is
n“m#igﬁg? gg?éﬁ%ﬂ1y activated. [0137] The conposition of

aragra ph 134, wherein in is two, and wherein n is
[0134)r e Rhepornpesifionoef p@mgaaphtléi%t Wh%réln thofiggproytinkable component

compns?%mﬁmﬁ l 8](1018 %}ﬁfcr}goq%aﬁf{) cééé\%ﬁ/r 1?%(15 dl‘il@féophlhc groups, and the

secortddrb gt likable@adalpoyera Qbm‘pﬁbc&(h mifil8&trophiticpohpiisildne@nidefhaving
aragfa ph 134, wherein both the nmulti-nucleophilic
n eleggmpiaErPaRe WhRTCHEMARE Tase canl & palel) than OroigmAl tpdwo, and wherein

nﬁn_%é%%%h¥bggpe {feg@re tetrafunctionally activated.

e co 03|t|on of paragraph 134, wherein the

nucleophll C poI ne. oxide rther
10138 orobhs SUSPEP! PR G SR Ww&é whipeip i greater than

oreqﬁﬁlqg‘tﬁrgg group Con5|3t|ng of NH2, -H, -PH2, and
NH NH2. [0141] The conp03|t|on of paragraph 134

N NS e

ox1de{fa%ét2dﬁu&tﬁﬁm}o@tﬁh@a conprising: 25 WD 2008/ 016983
PCT/ US2007/ 074984 a coIIagen sponge conpr|5|ng native

[013.&19 #qﬁl gqgtﬂlgqls(ljoéls offpa{al%apgg'ga rt(a)l\li"l\d éﬁ Eﬁ f(g 2 WE\R%I In rg s@?gater than
or eq@APAFLE. On conprising: a flrst Cross- Ilnkable
conponent conprising nultiple nucleophilic groups, the

[013§C]I r ﬁle 8&8 ossnLc;n @?J@%r %?1%9 n@ﬂéreﬂnﬁh@ &Wﬂ? El%gtrép%l% ﬁcﬂgjalkylene

t ht
oxide is tetrafunctlonally activated.

[0139] The composition of paragraph 134, wherein both the multi-nucleophilic
polyalkylene oxide and the multi-electrophilic polyalkylene oxide are tetrafunctionally

activated.

[0140] The composition of paragraph 134, wherein the multi-nucleophilic polyalkylene
oxide further comprises two or more nucleophilic groups selected from the group consisting

of NH,, -SH, -H, -PH,, and -CO-NH-NH,.

[0141] The composition of paragraph 134, wherein the multi-nucleophilic polyalkylene

oxide further comprises two or more primary amino groups.

[0142] A composition comprising:
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a second cross-1|inkable conmponent conprising nmultiple

el ectrophilic groups, the second cross-I|inkable
weowpon®ss in powdered form and conprising aboRCT/USHNTO74984

the m xed pomder' and a hydrogel form ng conponent in

pomdered form conprising about 8Q% of . the xed
powder ; 3 GHIEEER FPAREREPTPRSIEE P SALRITPEDANT t i ons t he

first apgisRGRARCEES kticﬁm&hemﬂp@gm&eeefﬁle@psnge the mixed
capabl e of substantially imedi ate cross-1linking t
powctemmmaoqymromnmrrg X havi ng interstices, and the

hydr ogel onent is capabl e . ei n o

Dy s eGPl RSk e groues.the
first &r086s- llﬂiaﬁfeifoh%ﬁﬁent%?&ﬁd@%@ﬂfiﬂd%n%siﬁ@ﬁbwvwmm mixed

0143] FIG illustrates a first cross-1inkable
pow@sgnponent according to sone enbodi nents of the

Cr ooe 1 MY BB Ol B oL LR oRcRBFRNE sroups,

cor
the s€J580did¥ENihRallé cérﬁ@or&hﬁfﬁ%ﬁvdlefkﬂ&‘ﬁﬁm aid cdridrikblg Fdut 18% of the
-~ shows the formation of a crosslinked matrix

mixed PRPEST:; @rdn from a hydrophilic pol ymer according to

sonme e : 0

4 sho n??)ﬂd H?é’]tfém‘%% &{eﬁtsl%g); g&{d@ géﬁﬂﬁerﬁoﬁpg&ﬁl%]abgﬁt%o % of
the ndgepesiddaron from a hydrophoblc pol yner according to

some enbodi mrents of the present jnve [0147]

FIG 5 Vhergigideegaciionyaabiing cornéﬁwmﬁgi é%ﬁba@ﬁéﬁfond cross-linkable
[
co e bl R o R Ao E i e K PGS G Dt
havirpeihteegices @nd erthysvegel-foaaming ¢tvengpaentamtamble afdenfg hyydrated to form
ragnment.ed. crosslinked polyneric gel useful as a
ahW%?@SBbghaf@?ﬁﬁﬂﬁw6€hﬁﬂﬂgﬁ¥w?% a seal ant conposition
according to sone enbodi nents of the present

invention. [@RIBF DRIERIPTAOR OF Test DRAGVINGS

application of a sealant matrix conposition to treat a
[0143]p| EHGcl dlusatys plirst croselinkabde elimppnent asadrditigie somegmbodiments
Ofththe esenﬁ i nvention. 26 WD 2008/ 016983

?DPfFf V67974984 [0150] FIGS. 8A-E illustrate the
pplication of a sealant matrix conp05|t|on to treat a
[014‘He pEIG 2 Hbsaaies dpecand soss-Hakabls empoiepeaseerdare to geme
emb&gf;lrﬁérﬁ%f{h'%‘ﬁ%égﬁt‘%ﬂvei(rlugﬁ1] FIG 9 illustrates the

I'ng of a sealant matrix

osition according to enbodi nents of the presen

[01 451?13@%@1 3showsghe ﬁarmml@ oherppslinked BmaEL: qrmPosiige dws ﬁéydrophilic
pOIYIﬂQIdaCE% b8mQe n%oﬁﬁ‘?én?srgf hBhrebeht GRARGS]. t1 on

accor t o enbodi nents of e present 1 nvention.
[0146] FIG. 4 shows the formation of a crosslinked matrix composition from a

hydrophobic polymer according to some embodiments of the present invention.

[0147] FIG. 5 illustrates a hydrogel-forming component subunit according to some

embodiments of the present invention.

[0148] FIG. 6 illustrates the correlation between percent swell and the percent solids of a
fragmented crosslinked polymeric gel useful as a hydrogel-forming component in a sealant

composition according to some embodiments of the present invention.

[0149] FIGS. 7A-E illustrate the application of a sealant matrix composition to treat a

splenic artery puncture according to embodiments of the present invention.
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[0153] FIG 11 illustrates the effect of PEG
concentration on gel strength, according to

wepdsdidyent s of the present invention. [0154] PCTASDHA7/074984
illustrates the effect of PEG concentration on
ME||IH%$ratIO according to ?dlnents of th

[015Q)r e EaP- §AnFeilipptEric tﬁe@rslsqatlpnef 2 $e a1t PR SRTEROS R to treat a
hepail fe8GkioRacEGing O ERBLAHeh AR SUEhY Gl | 0.

accor ng to I ments o e pr esent I nventl on.

1015 o B B HEssFicotte oHarHoRKER SR G elfg: Fgtrix composition
accordl PRl En s d8e Ffe@@rﬁ Mvehfiyent i on. DETAI LED
DESCRI PTI ON OF THE 1 NVENTI ON [ 0157] Accordlng to sone
i nvent, on

015 P B R B R e Rt O P B el cgpposicon

accordB{PRs lefbodinnt PEMBE plekdtit thveanéi nment in an in vivo
context by sealing a tissue breach or defect. The

0 | -
(01550 RF b fls A8 Bed TR TR Syliph B el AR, Rtording v
emboindedt of Bi@presomenvdiyidnogel - f ormi ng conponent, in a dry
conposition suitable for applying to a tissue of a
[01 Sﬁgler i?‘fé I uEt?atésatﬁE lefftecqto? PEGHO‘EC&RI%EQ]!I BAEREHIn g[Pﬁhd‘ aEc%trdlng to
nd second conponents in conpositions o
embddinentt bHhe pesent invahdioni n- VIVO conditions to forma
cross-linked matrix, while the hydrogel-form ng
[0155C"PROETY ilthePliel the @H&Q lop ?E@%n@éﬁlaﬁgh R whinb Hatfd Bbd¥dding to
through  the tissue breach, as well as strengthening
admﬁhamnesﬁmt@nmmmhysmmmh seal ant natrlx barrier fornmed
as the first and second conponents cross-1link. As
[01 SGieSFIG begiliubrdtéy e @ﬁ‘@dt o€ PEGUdncertRAbABA stﬂfhE r¥io, according to
onpositions" may refer to conpositions of t
embmhm@ﬁﬁpﬁﬁwm@ﬁgmsnﬁmﬁbncat|on to the tissue site in
vivo, and "sealant matrix barrier" may refer to the
resulting matrix barrier after the conpositions of
the invention contact biological fluids and the first

and second DEbIdHRES CRABEEIN (HKTHE INYENHPr ous
[015‘?};3?&?;&1&%?2 cqﬁé Eljnﬁocﬁﬁl%hg t‘ﬂ% ?%&&Hq \réylﬂ&? gﬁlwde‘?%&/ ?E{Mant matrix

In a vari et

compoRitizas for tlhmaihiu&emgnmmmbstasw akether id \Went2DRBENOLERRA vivo
PCT/ US2007/ 074984 pads, and the |ike. ke i
contegrirbp BANER %lswf?chrwé og defesint T heOPIPRSIH opjednogipEs of the

f
1nverﬁi%%l)§1 nsé Eﬁt a @rgs se meﬁft%scgl Xtarl&ggaﬁscgzg lgaﬁgbﬁen

agg reg
hydr@l-rformmg)cmnlmﬂeno m @dmwt@mm&mph euitdbiafor lapp/lymlgee @ tissue of a

| aced. q nge such a.col | age e or othe

verteBigfiianiac b GG Cam e R e P e TOURR i e
compdRM{daE oﬁﬁ@tm\}eﬁtl&yl%ﬁgt unQer ﬁzhﬁvoﬂ%ﬁﬁﬂﬁm@ fo ﬁ)ﬁf‘rﬂpﬂfr@)ss 1:Ea&atrix,

Al't the present 1 nvention nmaybe used to contain
whilaiha hpﬂmgdl ﬂormirxgg:lon@bnéﬂt wadly apsorls the byoipgicd rﬂlscbccvraing through
the tlgqlculélg){)%?éhtalg%ve las's engtHear}lrrlé frgsru ar?t p%¥rs1can seaﬁant ncl)g’[rlg( barrler formed
as the first and second components cross-link. As described in this application, “sealant
matrix compositions” may refer to compositions of the invention before application to the
tissue site in vivo, and “sealant matrix barrier” may refer to the resulting matrix barrier after
the compositions of the invention contact biological fluids and the first and second
components cross-link to form a porous cross-linked matrix containing the hydrogel. Sealant

matrix compositions may be produced in a variety of formats, including powders, cakes,
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enbodi nents of the present invention may al so be

called a "henostatic matrix," as this is a primry
wos@sde®sy i bed herein. [0159] In addition to pPOWUSINT074984

rapi d henostasi s and a barrier with high adherence to

sur,rou tls ala na Li X of so
pads gt ke i P et BB S8 sy P CurtPoshPiligyeder samples
that H%l%( BALrAGRRAQY %k&!t%\fbl%laﬁ xg%il BB PR tetbodiSentSRElutio sealant
achi eve henostasis. First seal ant matri x of sone
matrigreougposition powdertshmpknsé@éhavq lmee placehomaypegeseiaymendiagen

spon%eeorgotflergsﬁgﬁ)odw&%cg&ﬂsﬁge \ I (gﬁ)r %@c{: %Fqléd%ﬁeg pcmd%’?@at is fused to

mesﬁggeoaglp@ﬁra5|ve or sharp trauma to an internal
or gan). In conparison, many conpositions currently
[msgﬁfkﬁhg%e i BE pRSER R85 h%g%&lg%@t&cts%l% bl NG 1084 ¥ioRidihl fruids

(e.g., THinph eNgyias fﬁﬁd)h&lﬁ@édlﬁﬁln&tnfﬁfme& &Iy‘p]h@compfbsﬂm of KRS
certain PEG m xtures may be placed in a rap
embasiieris Afths ipresentiBy@lien maty also ‘?ffﬁ qefledsa lh%%osltq%@yn%tsm s isa
mlarly, in sone cases certain gelatin
mmn%@§Q§§$?ﬁ@%%m%§bld hydrate in a rapldly bl eedi ng site,
howev i's Ilkely t hat the coul.d have. d
10159lants #ipnde PravidiGe fanid R Satir e oh i pigh efugce t
surrothﬁﬁgvlgé'ugg thd\@dalRf FRAHAIBRR e%o@ﬂnén@&ﬂ’cﬁ@ipﬁséﬂt hlention has
cross-l 1 nkabl e conponent, a second cross-1inkab
severab;rd‘yanmg‘ts ovan;jrealduy]drdmgh:}sed matﬁnng wgmm\rémve daamostasm First, the

d t Ll
sealaB{Rricod AQF EEPREP IO PRt GUSHLON TR Bt Berdgonditons
wherB R tkbresech ik QLR Fe Cé“ %ﬁ}blGSJ dorirt Rbertiak Qbtedidlkfeeds, such as
material to staunch t ng. Second, the seal ant
abrasmm qrisRampftragorago @nmmnﬁlecng@n)oﬂn EOIBPATISEB.ANENY CARATASILONS Currently
T8 AR AR A Bt FPUBBC SRR gmoosion

and tRé malienéBEd SHeRiRtasiEh¥Sr exahiige, 38 erﬁéléasﬂﬁ&drtam BBG rﬁh&tures may
utilized on vertebrates with | ow fibrinogen

be plagsdde aramidiydledding suf@ owaypiibés liksly dgktheyPeHd B atwghed away.
Slml%ﬁghltnfs&lﬁte%gsets gattalﬁ Qoﬂgosflt?(g‘[s clagﬂerﬂfdrf tOln £ ?{Hﬂ’ Sl’eedmg site,

st an cro nkabl e “conponent’s

howcﬁ'@ffi@ liglgieblyhahthay bayuid h@ﬁ diffevuidy Bemeiaingein et sitan devantageously, it
lied to a bl eeding surface, a synergistic

has DP#it G eRVETe0r N aREEHIORR BIIShGBAIads R FROSEH R FRIEPONSAL 2
secoﬁcpﬁoml‘%g&gﬁ B&oﬁ%&%ﬁ%ﬂ}%@g}i %ﬁ&%gﬁgﬁoneﬁp&ﬂrﬁb S%% thaterial

the first cross-1I'in
that mQWQDE aiiabling ronditiodsremping $nobilzkd bh&wiﬂy silhsgmhal bleeding to
form ng react fnd cros I|n

formig eioiige AT itk Btriaf (hsiogh e RIEHYE | S gheeant
matr&%qgérgg: @%g?ﬁﬁfsﬁgﬁ)@&je&ﬁff BRAntidd ﬁH@cYKHs lby ?éléélgﬁéeﬂl’ing the
t he droge he

orm ng conponent can fil
tissue bﬂead:h vselhpuirnegambe ohraayrendordeneusclottig amacﬂh ef therveeetrate. Thus,

of a 1 In nce wwth s . .
the sGa50 AR £ oy 60 B QERTF Y R o O SR Ao ARy thei
bloo® QRO \Htﬁ’ BR o8 30bdeeutty @RAoRthifhe KiBAndyeh! F8F example, when first and

¢ross-1inkabl e conponent with a second cross-Iinkable

secomberpssalénktabrdmpohends agebmbarediwith chydyogr dermunglepmponent and
appli%c? ?odail lgliee 1rslg Isﬁ]rfa\llc\:@al Y shynepglstlc interaction between the cross-linkable components
and the hydrogel forming component can occur. According to some embodiments, the first
and second cross-linkable components can, in the presence of they hydrogel forming

component, react and cross-link at the bleeding target site to form a relatively rigid
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first and second cross-Iinkable conponents do not
cross-link (i.e., lack of noisture, proper pH

wo eoopet@sure, etc.). Upon contact with the bi oP@OUSENN7/074984
fluid, or in other reaction enabling conditions, the

cross-J4 i nkabl i rst d .second conmpongnts, crqgss-|ink.
fram S0 RT3 B b s R iR GPRRo TR Bt bo iy Beid
fram B 6ikQE Im ddedttHRCo ARARANT AphvSicklkdslat ed to form a

hydrogel filling at |east some of the interstices.

t i.onal AN e .

or6fPL AR ot O BEBE R AR5 RTREREEh R, iy

compsusitions 0sh Bgprepssd gixing a foeak@SilinkBble coampbms with akabd el
Conmponents [0161] Often, the first cross-Ilinkable . )

crosscliHiblecrmponsitand & hydeo sk fomsing GemnoagAnecogAidigps in which the

: - | C c kRs.:
st BF LR SPEORBST DAL FoCOURANRT 0L AR, proper
pH, tbipekiatuge,witd. h Wien coucdceafthithd EoppapBuidportin@tier Fiction enabling

cross-1linkahl e copponent. The first and secon _
Condgmﬁdh%HROéS-B%kﬁbi%ﬁ@%ar} STRORALOIIORERIS ﬁw%ﬁgkﬁpa %2 porous matrix

. \ i t ) t
o TR 8l O SOTARSGARERCH S0 Q9403 s
filling atl 865t 58@e o6 1B TIAteTFRSes, ﬁ)lﬁRﬁam_@he crapdlittk o E8;088@nenth enay also

conte f whi are hereby incorporated b

crose; Gy ith s hyfplsb ormiies sarmicent R LE ORI IR 5 ar e
typically selected to be non-i nmunogeni ¢ and, as

I. Sealaatt Mataix Goossildgkable Conipgivientst est* prior to starting
treatnent. Further, these conponents and the

[0161y dOBGR) thé aFstcREs-GaRaIOEshpdiRit ddBtasel (8ot @endre ni&sHilic groups
enzymati c cl eavage by matrix netall oproteinases

and the:sqgond exebs-Hpleavlaseompaacnircontads tyeea e Fleplgenheligqgroups capable

b St .0 Vi - e f ] |
of cof BLIHFRGE it e HRbolic SUbERH i A AO R LbAR Lo

The fenpEnecdRl coatpdnbite city ctoagiitk fodbmh Bgoaspeimnent Bxdmylalyefirst and

sel ected to be elimnated or resorbed duri n]% wound
secorKkeAMRogents apt BeoUs Blaliiess aretdsecriost b hatsnt NphetrdS00;
' r-ayn e i [ 10
6164 B2 2o ANt i KR A
incorpadajadehy refendneeni ng  nul ti pl e nucl eophilic groups
(represented below as "X"') which can react with a

ec i Ring._; :
0163+ s RSOSRL RARAL o, BPIFE OO 1 B0 g o

as suthy" gy nod sequire ad'skin test'cricalte staftingliamaen.o Fynhear, thesevwworniponents

and tﬁ%p%lgé@%rmlgg CBIV%?F)%I?FEI {n%g'l gge eggﬂr %égt%%%gﬁc‘géeavage by matrix

metal}bRidAses! (B.g3 coBageRaseh t praWdBE eater PongXterm pMIstencdt vivo than
%, - PHZ,( -gCO- Nl‘% NHZ? eI% c., mgnd can géE the sanme or

curregily featkahle;coMagen-cCEpNEI000-2 A terna@aey, the GrdOand SdO@BHR9mponents

and tﬁ%ﬁ%el-?%ni%%bnehws(may 59 @hécted to be eliminated or resorbed during

wound healing in order to avoid the formation of fibrous tissue around the sealant matrix ix

Vivo.

[0163] In one embodiment, the first component may be a synthetic polymer containing
multiple nucleophilic groups (represented below as "X") which can react with a second
component synthetic polymer containing multiple electrophilic groups (represented below as

"Y"), resulting in a covalently bound polymer network, as follows:
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-S-S-(C5H4N), etc., and can be the sanme or different;
and Z = functional group resulting fromthe union of a
woemBeopPBs | ic group (X) and an el ectrophilic PBEDUR2007/074984

(Y). [0164] As noted above, X and Y maybe the sane or

different, i.g., th first conponent may have two
polyRyet @r+el?ﬂly‘ﬂ5‘ii§eop 95'88%9" nd/ or the second

conmponent may have tvvo different electrophilic
whergingps.  An exenpl ary first conponent pol yner or first

cross-1linkabl e conmponent is illustrated in FIG 1. An

m =g.06 29 %i’fdfn%‘b&% conponent pol ymer or second

cross-linkabl e c&rqrgonent isillustrated in FIG 2.
= N5 5L THAUL b BER LS ENEF Nneete- fukcanihg taewdtrdbiipsnient

pol ymers can be an al kyl ene oxide, particularly,
Y = €ON(EQETHY, G@OzH),rGMCDe@HGﬁ&HQeN—@ﬁO SOx Clil=€3H, He(GREH),),
Eég_ﬁ\bes of i onal (ﬁlt}%yl ene_ oxi des can be
-S5-8 eﬁ?ean 8o FRrL SIFepb)trer - Y wherein X and
Y are as defi ned above and the term "pol yner”
Z = fue@ioaskgrbep (e@&lzi@glﬁ@)mthe upron of a@kciepEhiiEigup (X) end an electrophilic
E CH20n -(CH(CH3) CH20O)n -. [0166] The functi onal
EIOURkBlip X or Y is commonly coupled to the pol yner

backbone by a |inking gmoup (represented bel ow as
[0164]Q s natedyeboye, WharshY ax ﬁbwmorpbféfsnem, ee Wetfhrefupgmponent may

have {1 SFRIRANER:Rormli b¥iat B heRecRRY Sorhb el iR b vy different
electf' Afcl ggm}is NrogxRipldy i cbﬁﬁblﬂldnlt pelyslepsstitst al@smnlia@[e

e sake of si n‘gllmt There are nmany ways to

comm@pias dlustiated it FHasl - f &p exsraplanyi seeendronipeasss pobanes ogpecond
crossmﬂh(% le%%%pﬁhérﬁ%e%?tﬂtg’#\’ ﬂ‘é)ﬁmsr Ql - X + pol ymer - Q- Y

vvher ein Q whol e
structu = ymer-O (Cl2)n-X (or
[0165] gThe ‘P@lqb?nenof_th?, (QFS& Pretel ses:,on(iJ @Jﬁgoqqnt)pqlgpm\?)can bgpp alkylene oxide,

partn%ugcgl@, g%é'begg %E)é#?}ﬁg{z\lg%gé %% élﬁd é}%%s&rg’% amples of difunctional

alkylpid guides-dan B2 Cepdesen(e@M) n- X (or Y) -G (CH2)
pol ymer-02C (CH2) n -X (or Y) -02C CR1H

X-poRghstier - 02C &or Y) -OR2-CO NH

P pol yrrer-OR—g%d]ﬁél-lX (or Y) wherein n = 1-10 in each
wherSa X and Y are as defined above, and the term "polymer" represents-(CH,CH,0), - or
-(CH(CH3)CH;0), - or -(CH,CH,0), -(CH(CH3)CH;0);, -.

[0166] The functional group X or Y is commonly coupled to the polymer backbone by a
linking group (represented below as "Q™), many of which are known or possible. Although
the components of the invention have two or more functional groups, the examples below
show only one functional group and the resulting cross-linking for the sake of simplicity.
There are many ways to prepare the various functionalized polymers, some of which are

listed below:

polymer-Q'-X + polymer-Qz-Y - polymer-Ql-Z-Qz-polymer

wherein Q = whole structure =
-0- (CH,), - polymer-0O- (CHy) ,-X (or Y)
-5-(CHy)n - polymer-S- (CH,),-X (or Y)
-NH- (CH,), - polymer-NH- (CH,) ,-X (or Y)
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RL = H CH3, CQH5,... CPH2p+l; R2 = CH2,
CO NH CH2CH2. Q1L and @2 may be the sane or different.

WO 08/Fl6o8Dr exanpl e, when @2 = OCH2CH2 ('t her e PGI/NR20QL074984
inthis case); Y = -CO2N(COCH2)2 ; and X = -NH2, -SH

- the resulting reactio nd oyp l d be
ool o potims A AR 002
_o,c et OCH2CH2CO- pol ynek, o, i gfe) cadhypr ySH +
~o-rPQoyRERI - OCH2CH2CO2- N( 2-0-r-8o QeHZ Ct2CO) pol yner

(thioester) polynmer-CH + pol ynmer - OCH2CH2CO2- N( COCH2) 2

-~ -O OCHZCHZ CO-pol'ymer (ester) [0I68] An additiona
wher8inoup, represented below as "D', can be inserted

bet ween the polyner and the |inking group to increase

=1dﬁ€{ad tion of the crosslinked polymer conposition in

0= 018, cac gPeexanple, for use in drug delivery

applications: polyner-D-Q X + polyner-D-QY -
Rl:éﬁﬁ?ﬁmthL(}ZC£§mhpolyner [0169] Sone usefu

bi odegradabl e groups "D' include | actide, glycolide,
R? = Ei5a000NHCCHEH,. pol y(a- hydroxy acid), poly(anm no

aci ds), poly(anhydride), and various di- or

le%ngﬁ%%%gg§.mﬂgorﬁFgggtand Second Conponents with

Backbones 170] As noted above, in order to

repare the c Sit] f the.present invention, it

o6, B3l SHREE ARG, b DAEREM ety !

-CO RO NGk WO=0KNHYRKEL, BHDEORE tdshiBing rO44BSns arRUE Brads would be
primary am no groups of thiol groups, and a second

as foBowmponent pol yner containing two or nore
el ectrophilic groups capable of coval ently binding

polyMbt NHL hepolhére0@RL CHECOJ-SUPOCHY)) theNH-O8H,CennoniNmer

]%glyner. he first and second conponent polynmers can
(ami synthetic. 31 WD 2008/ 016983 PCT/ US2007/ 074984
[0171] As used with respect to first and second

polyraerIpi repdlyel-@TeL, S H,COe- N(€OTH ok y i O0CHCEL,EB pdIpinef (thioester)
alia to polyalkyls; di-, tri-, oligo-, and pol yam no

. ; O 2 | =0)- | T (ester
poly g OB Bkt Oa 80 N0, 4 0T IEH Chp G irmer esten
1016801 Aratidiionalizrime rostoeRsH B M 4 St LTG0 DE R diegpolymmer

and tHE RAMGE BrothRo ifcRBSL §&raBYiBh BEHeSrosABnIS Poty @ ldhRbbi¥ion in vivo,
g cﬁ I

occurrTng proteins s as collagen and naturally

for exanaple,rfongsepn ldysadativaryi appBcagioost as hyal uroni c acid may
be excluded. Synthetic collagen, and synthetic

polyR¥abLD 00k Go B &-D- N + hRjlyméeteniQatO\epolyaice- i ncl uded.

Synthetic polyners containing either nucleophilic or
[01 62]'0 te S{)/Irgg @gelflg{/lﬁ?(%eg?#d%gleeg@&%@ﬁs S1’nc11§flue| lta(I:t{dJep (gzltylc&ﬂ?el, Ie-)éaprolactone,

poly(c-hydroxy acid), poly(amino acids), poly(anhydride), and various di- or tripeptides.
A. First and Second Components with Polymer Backbones

[0170] As noted above, in order to prepare the compositions of the present invention, it is
useful to provide a first component polymer containing two or more nucleophilic groups,

such as primary amino groups or thiol groups, and a second component polymer containing
two or more electrophilic groups capable of covalently binding with the nucleophilic groups

on the first component polymer. The first and second component polymers can be synthetic.
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pol yners”. The term"nultifunctionally activated" (or,
sinply, "activated") can refer to synthetic polyners

wobkiosk1dessyye, or have been chenically nodified POI/OS2007/074984
two or nore nucleophilic or electrophilic groups

[ a reactin W|th aone nothe

01710 A3 e B RRPe<t st BT teaild Ko s TR ety P i ppbymer
refeern@é#Qﬁ&z tb?ofyﬁﬂdﬁscﬂl\l&herﬂhgbo%ﬂﬁ poll¥MR@RH Rhds; and tri-, oligo-, or

mul ti functionally act i vat ed synt heti c pol ymsrs i ncl ude
polysdidhanided.onal |y activated, tetrafunctionally

activated, and star- branched pol ynmers. [0173]
[017NUl 1k {sEoHite Rabdt tafitst Mt @dosdy sunhinett ROy the te@m "dgthetic

in the present invention often contain at_|east two,
polymger" gpcqrapassestnoharers hahateinehnatuiglly opeirying andidat ars prasiuged via

t

cherdgt B, 28] Sl turaly QRO 0N e Ml and maturally
occu@frtgqm&Syséd:chendes st g hyahurehie apidi Iha}cqudcmds Synthétic collagen, and

ot.her words, .they are typically

a
synthfi¢ hRTOBHACids anG theinderiyghvessarg mcﬁ%ﬁqgt éwﬁQFWCyp%ymerS confaining
t t
elthe{) @%d}%yﬁﬁs&gﬁ Jb¥ ulﬁg o\ﬁﬂg ?x‘lfl:oxﬂé{: tsslt \?g%lggﬁlgg%rt?aﬁlgtapfg{rdtgd synthetic
polympaisY. Elg tetth énmdat[fonxdlo&y]ﬂly hr&tva‘edb Glrysmaplyt, Yaitivately) can refer to

cant aj ns re functlon ro [ d t
SyRGEY B MRS KNG BN o B R RS TRa B, et Hore
nucléo ﬁlthIOE‘ %fec@&%1ﬁ@§ro§?§@ﬂféh%%%ﬂlﬁ@bf RALYNEWitHBYe th&(Ne., the

' east three functional groups. B. First Conponent
nucld@phlgangoqp@ 1qa6] withitlet elmbﬂ@rgrom]) fonforms covrlentibondy Types of

ot Ry £ HET B PRER R 2 Re e a s

tetrafli@étionaRy 'a&nlah:@l M ESAMrahdhé@ Rblyaters. mMul ti - nucl eophilic
pol ymers often contain at |east two, or at | east

l egphi i c. arou e
[0171@ o nﬁgj{ltﬁﬁﬂéno&ﬁﬁ} acf‘t Wgte% Séﬁ“t%g %P+1 T bsf%ﬂ%% 1%1 't}?e JR’Q%%PE&'GH’[IOH often
contaiy Bt 168t to, 09 lay RSt three) Tfhﬁdti@h@]&grblli}isﬁﬁ ofder B®foem a three-dimensional
el ectrophilic groups will often be used in order to

crosshpkes netwomktyigesyndfictis melyirras caitynuBinKERle FEelpephilic gpupyi.c.
”mulﬁ/%l%?{eg%lﬁ ? Eolgﬁg ¥E poﬁ;l/e?révfoggsf, 61}%&%2 %hca%lﬁ gt least difunctionally

activaedire siifunotisnady dr retafiodsowilytaodvied sk e fissnsyatitetio Ipolymer isa
i nclude synthetic polyners that contain, or have

difungienal by agiiyased BAKEHR Poa 1B &eCOR SYHHIIRO rtwﬁgl y contains
threedt Fﬁbr@ﬁm@ 161'1351l U%g]ll‘p&dglr QUi A thbl H{?lll éngoﬂgllpcsﬁossﬁi‘iﬁai network.

nuc pol ymers can iInc
Bothslnfitseandcthp sd:oppé pbm;imsent halymieanay bestainsy idaktethiez dundtional
contain two or nore primary am no groups or thiol
BrOURY oups; and (ii) polyethylene glycols that have been
nodified to contain two or nore primary am no groups
or Bhilirst §lompmnent Pokysreer al , reaction of a thiol
group with an electrophilic group tends to proceed
[0174"]Dr Fuﬁ'c@ ¥nd pBIyHRAEEdn@dinidk nﬂlltl E hﬁ@lé(\’p}ﬂlﬁﬂ Soupd &YRlso referred
an el ectrophilic group. Mul'ti-nucl eophilic
to gepmofﬂﬁbf:ﬁeuezss "caHtipaclsy lh@pqﬂump@r' eihsede shetesenhyay ention,

mult1-nucTeoph1hc polymers often contain at least two, or at least three, nucleophilic groups.
If a synthetic polymer containing only two nucleophilic groups is used, a synthetic polymer
containing three or more electrophilic groups will often be used in order to obtain a three-

dimensional crosslinked network.
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synt hesi zed to incorporate am no aci ds containing

primary am no groups (such as |lysine) and/or am no
wa@eiod®1e98nt ai ni ng t hi ol groups (such as cyst ei PENUSI0T/074984

i nstance, the first conponent polyner can be a

[017 %i | glg.\tlté pH%ltegﬁl{ﬂ}{(? IE‘%]&PSH% 8} &s%h%ﬁp&@y@gaﬁﬁgsl erc’(f netho&)sr ofthe present
inverRRALAIYE Shtheti® hoRh ORI HES 0P haRO ¥R &Bto contain, multiple

conprising two or - nore |ysines or cysteines and ot her
nucleaphihio gmupd suc(keasgon,mgy poiinregroapsandribio) groppef &I@Umyltlrmwleophlhc

pol R0 BB s TR RE RSt Ot Pt ey BRI L Gt o o
morelp%ns»iry eminbS@dupd s tMlQ)ll ?@)aﬁd g%lWeM§W§%ahWe%en

where from®6 to rimar am no_groups
modlﬁ@d tcem@mm fwig ox momrémwammmgr@hp%ordhl Brsyps-glrogengral, reaction
ut 00 | ysine I
ot QP e P BE D BRUHE PR Sl B BB pncion ot

prim&r&Refiad Sloup Svithl amCeleo&IBphﬂﬁergtoupCal if.). [0177]
Pol yet hyl ene gI ycol can be chemcally nodified to

[017@22%@%@ %: (}1 (f%cﬁg% se%( %Wb@%ynt?étlé éﬁlgérggﬁ%% have been

synthehiagt mrlnélﬁpmﬁte%hmé atibly cemanin@pyieoiry alﬁhmrgrempsy(such as lysine)
Bi ot echni cal and Bi.onedi cal Applicatio . Mlto
and/qugppneacidscontamniag thiel @P&-Ss(suqh ay, Cthi@@z;l* or wsﬁay @ﬁ%b

coml%%lglgtq}o Gl b Q\ﬂﬁ bge rtlnggﬂlef f}al %'lﬁlﬁew@r Plicysteine,

I mary an no groups are re to hefein as
tricystemi, tqmammym(elriéEp}mtacyﬁwinyelt dri;gopa;mc@ls ynpnbl;zpephﬂdes:mmlavmg two or

di f
or SESTB e o cosLr e B oe (e 0 pupe st
hydrcﬁﬁlE)ﬁicrhmlﬁg §01H§r @b g?l%lﬁ@)t Qﬁhﬁﬂﬁlcghy ?@dﬁé@d pdlfiﬁkﬂ&ﬁqﬁe amino acid

fivati zed pol yethylene gly
lysing Olﬂ‘58\]1W(laIS| cxftq:s us«:ﬂr nRplyflysme)s havalbﬁmpIPE@eéh@Vlng anYWher e from 6 to
avail abl e from.Sh

||
abouf EIFRGveatniR 8013 e e DY T B e gy 7O to bou
580 dOUOP&Sﬂ?sm@@ 3f Yaryind @holbdi@ar WHAERS arl%ﬁ)fn@r&'@rﬂ@ﬂy available from

ti-am no PEGs useful in the present invention
PenlnsnbllIk&’@erafm@écbms(Behé@lﬁaﬁﬁlﬁé di ani nes ("D' series) and
triamnes ("T" series), which contain two and three

[0177r | P&l ¥thelkhé Blygs1dp He RREmidRIl pdlidicd te sRasininvitiyle piﬂiﬂqa\fpamino
2008/ 016983 PCT/ US2007/ 074984 [0179] Pol yam nes_such
or thigh gl‘@ph%,i]l(@ﬁ@éﬁl%% Hethedyaet forthcigp exppple, in Chapter 22 of Poly(ethylene

y
Glycélzt‘trharre%ﬁ P nedi a% %121 %%élr é%a#%)ﬂ'%ﬁ?ﬁm)@ - Plenum
PresshBXeEn@o93)l %Q&t@iﬁm%lﬁdd&NvlﬁﬂHﬁé@-Wbﬁmodlﬁed to contain two or more
bi s(2- hydr oxyet h m ne  (HN-( y
Pﬂm%W§{f121}%ﬁﬁ°HB%%fﬁ§i? ylaﬁﬁf fochergines Ghp @FENH%?’)’?%J) aRalygthylene glycols

whicB (qgvﬁgs ?ﬁ)tdﬁlf?éd)t@%ﬂt%m S &%%ﬁlﬁ$gg) JIT?Y ef@&PoBRrein as

I rst Conponent Synt
"multtohibAPBGEY Astudet] ihpten, thectern ﬁﬂmlyethylgm@glpsol(sﬁl meldemnilodlﬁed and

o oSSR SRR HEEhybRORSL, Sccond, cormerent polyrers

[0178] Various forms of multi-amino PEG are commercially available from Shearwater
Polymers (Huntsville, Ala.) and from Texaco Chemical Company (Houston, Tex.) under the
name "Jeffamine". Multi-amino PEGs useful in the present invention include Texaco's

Jeffamine diamines ("D" series) and triamines ("T" series), which contain two and three

primary amino groups per molecule, respectively.
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referred to herein as "nulti-electrophilic polyners.”
For use in the present invention, the
woredosiote@BEct rophi l i c pol yners often contai n atPCEES1007/074984
or at |least three, electrophilic groups in order

t wo
[017%]8 P&S’%@}%g{’) ez}sdl ng%}%;(}}%gﬁllge &{ﬁ@gﬁﬁe‘ z?tt ametillmylenedlamlne
(H2NM@HJ)4-N|H§P fpe&eﬁle{ E’Ién@&lhﬁﬁ[@r(éa(fa%nﬁ@ %H&NL(CH‘E)s -NH

2)
onposi tions of the invention can pol yners whi ch

hex oty nsdiemonectHNoCGH R B by drgr st aaipas- (6 CHLOH),),

visCYfREp ARt BN GRECTHNBY R et s e thaRiee "

(N- (@Hﬁqqgm%)wrﬁiy al§PBLlisedlas tHéQﬁEt&ioﬁip@ﬁerﬂ sl ERENC BETyMer containing
groups, such as nulti-am no PEG poly(lysine),

mult;@,le@@ qoabidis r®wsci ni m dyl groups are slightiy |ess

reactive with materials containing thiol (- SH)

gr ogpSecond Coffpoaunt Polyimepl PEG or synthetic

pol ypepti des containing nmultiple cysteine residues.

01 '
01841 Sond ot p Sttt PO Sitrs LN e M AP LRL AN B M8 arc also
referpedity rerem aﬂhirmﬂtiateetrcmmepcdymlefsy Avaideab e presentinmemgpn, the
re. Succi as those

ol gl aph BT PG BENEID 20 JESTavDoo b RS eR e Diccgroups

in ordt®& kg ﬁg)‘ée difHed4Bal cfSysliiRd nbeFRk Rithth@tiliicophilic polymers.
su00|n|n1dy group” is intended to enconpass

uc Qups and ot her su ations of
1018 MRS horF ity e i PRty BE bR o be
polyfied iR [Sédnkdih 6ot @bk PBcihiEd§lUrb@sWapiE BT Mm@rwalent bonds
serves to increase the solubility of the polyne D.
with pyeleanbiflid greupeoinetherandleeuless Sugeinrinidy} gr@ldpssazre brginly reactive with
TR 50915 ERBET bl S RL g SRR BRfcssine

or colsg@. Subcihidgidfl gretipsanel slseelgnehs CEHFHoR @ith nﬁkﬁéﬂﬂ@éontalnmg thiol (-
backbones accordi ng to sone enbodi nents of the

SH) gpurse fech asvadiiithiel PRG of suethefis ralypeptifies qoataingmaltiple cysteine
conpasses pol yners having the repeating structure
CH2) n. 34 WD 2008/ 016983 PCT/ US2007/ 074984

0184] structure for a tetrafunctionally tivat ed
l018£10r aféﬁrsﬁlnst%grfm CPR{AIBING W9, 0T FROTP §u%?1m@é<ﬂvg BEAYPS ei§ meant to
encoﬁlg?s%g}]pgﬁl%e?lg glﬁlébﬁil a}r/é’gc%: fh 91%9&113 Yayhigagd n':cﬁ@alﬁnﬁuwo or more succinimidyl

vated PEG W ti-amno
groufREas weld aglthpsethetart khérhieally derivafizédnte cotagi twondrdydre gnaupmidyl

S a fi rori str ure represented as
sroupsRy Bk Ry fhere "ocip iSRG S AHOHENSS ST en
sulfogdc@ﬁ‘fi’rﬁﬁiyl Fﬂo{)ﬂ@@ﬂd Sbadbre M Sioh 06t tdegdheicr ﬁﬁ:@fn'uﬁﬂiypgroup The

resid

tetrafunc nally activated PEG succlinimd
presegl:mo]%ﬂlats@dlumesﬁg'rtc awidty oh dresiufosusciB@EEAFErowp serves to increase the
mul ti.- no PEG, and the reaction product obtained

“HMQW%F@H§”x%ﬂ8?her activated formof PEGis referred to

as PEG succininidyl propionate (SE-PEG. Enbodinments
i ncPudlydrephilic Bedymensdpr seas First aSespndEompanenhBackbones

reacti on product obtained by reacting it with
[01831ul Hiyd@philie pBEmert fnds dipartoiiad viksiispotylreiytene glycols, can be used

in the first and second component polymer backbones according to some embodiments of the
present invention. As used herein, the term "PEG" encompasses polymers having the

repeating structure (OCH,CHo)y.
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are three repeating CH2 groups on either side of the
PEG Further enbodi nents enconpass a conjugate which

w0 p@BOU®83 an "et her" |inkage which is | ess subPerUS1007/074984
hydrolysis. This is distinct fromthe conjugate shown

(018405, BystueitinlRia SealuiioBaly tevRR ROy &k Ao in FIG. 3, asis &
genefé'ﬁXéd R:la&ﬁincﬁfbdlﬁ:@ Bgﬂaiﬂee 'B? reaglﬁg h téti‘é@lﬁ{c'tlgﬁ‘;ﬁi}] éétl@&t%ﬂ yaiedith a

forms of polyethylene glfycol are contenpl ated by
multlembmlerEéht 4s dépicthe impthe dignte, thewssetiniondylggoupmse fivgemember ring

RO UL LI L RS RS ABEEE AL open e

enbodl mants a conjugate includes both an et her and an
[018%ni E@bpdmgsemclmﬁ@% regctink a§tetrafunetienaliiylagtivatefbP EG succinimidyl

glutagJ %/ Srét%{re% lcc?herelﬁ%]g ggE%g@SW}t{éoéﬁt?]ggm%ogﬁ]g@r ! éﬂg }'eag{] gﬁ fn%duct
obtaifietCGieftb§l Anbthes teRatdTolie of BEA1ERGrredroa® QEGBdmb&mmldyl
include the tetrafunctionally activated formof th

propiep#p 6¥Fd Fand Em@drr@qm inshidp fdepdinctionallyi astigatpd SEé’a@@ mbthe
reactl otn )})%CFJ& glgte ed e &%tlﬁ%l ?%ﬁ%ﬂlgg (?(;E?% aﬂl%@?l%%%%ﬁﬂﬁéns there

are tliesdepeatmgt GHOfrotypeon enheemtle ofithe BHGH dif urdet Smhbdiments encompass a
enconpass a conj u%ate whi ch inc)udes an "

conjygateiyeh ngHidenan ['gtha” ilﬁléag@tvv%é?h 19il¢3 S8 ef}ﬁ%@%f@bfsxﬁ This is
t 0
dlstlrféﬁg[?gfftgg gor}}og é[J: ?‘fbg%ﬁgbﬂt‘lﬁg rzl. gvgeljgéfdélrés e§'11 %@qs bﬁ)wded The ester
linkage mtshb]ecaoﬂlydaﬂyfmh ﬂrmllenphzfmchEgEal somht)mnsd thhelrfunetlonally activated
PEG s

formgg g)él é}‘e Corn%lf%éﬁ% msg*%s ﬂw%& tﬁe present ¥nvent10n as
are tﬂe%hﬁfgﬂf&g: Ydrﬁﬁﬁlb?r)feaﬂzﬁh% Y@Ea%aé&aﬁ’ﬁ@cﬁ%e& PEGS Q\{iih@ﬁ}lﬁl amino

forne reacfing i mul ti"-am no PEG
PEGd ﬂrsmmenbcabmvmtﬁ, mmu@teedclp@%}c@ﬁlhym ether gidymaimide linkage. These

ves for use iLn, enbodiments of the invention
hnkag%?rﬁr%%ﬂ d?@é‘gﬁlﬁroﬁ?cﬁwor&%bﬁﬁs as the reactive group.
However , d| fferent activati n% gr oups. can be attached
[018¢]t Anether @m@wallhecm@t@tﬂqnn_fo Phe ipEcerremblioss NEST syeginimidyl
sucm%x al”% é?%ﬁ Cﬁn& poedg%g“ V I Sﬁie ie% é;%&)%r}cagx,%gta&at&i{ of this
com;ﬁiﬁﬁ@ BRBGS rédttioh ptddaéttmamaiw teycta@tit wath ehilfiebih@BE®e | These and
as 35 WD 2008/016983 PCT/ US2007/ 074984 the conju ate
relatqdorngupgs M alse he tsedrin 6pmposens ficediding] te enkadinn

ST e e T e

whichdikiewthé etﬁermﬂkﬁgé ht}ek/ﬁ)inﬁly@llemﬂﬂed iis 1dss muettjécn nahydrolysis and is
acti vated PEG yci dyl ether odi nent s

therefoie Biopagiadle H@nta@tqst&f ke At f‘%"t%FétaP%‘éﬁt% OEBIR Bliceis provided in
a corfifhufR klnbAlintdAPrFANAGAL PELLIEBHIN,T SRR RASBUSHGH LN

-'am no ot her activate
Emb@chhry:ﬂﬂs hgdlmfeete@hﬁanﬂionaﬁy hathvatad daPEG adttheadngagate formed by
PEG i spc at e ( EEG). Enbodi nents i ncl ude conj ugate
reaCtF]@rlh’é‘ fib #"TFQ such with nulti-am no PEG Anot her

activat ed derl vative of polyethylene glycol is _
[018Tlunds dnedskd akroe activetdd PEIgethiylept glyich baraivatives for use in

embodiments of the invention can contain succinimidyl groups as the reactive group.
However, different activating groups can be attached at sites along the length of the PEG
molecule. For example, PEG can be derivatized to form functionally activated PEG propion

aldehyde (A-PEG). Embodiments encompass the tetrafunctionally activated form as well as
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(V-PEG) . Enbodi ments include the conjugate forned by
reacting such with nulti-amno PEG [0189]

womiosiofaesxti onal | y activated pol yet hyl ene gl ycPCBHUS07/074984
use in conpositions and ot her enbodinents of the

resen in on can L e 0
the B RESF R PR R oA R A R T Arnir Bl R ifipee may be
referre@t6ES (‘@H hN‘I-ﬁrlm!R %é thtefe‘ hUNch b, onal ly or

tetrafunctlona y ac |vated form Nhny of the

o188 VERiPher Smbo i SR BolmEEr Bk fufiRRALF vaa pEC

glyciff mr(E,PE'd‘}Wtﬁﬁlbddlﬁentéleﬁeom addle mfa%hcgaﬁﬂ}gd@tlvﬁe@lb&npound
arl eston, WVa. E. Derlvatlzatlon of the First and

as welbasohel C@uﬁgﬁéﬁ Exvmepbl yeasting sushapith mHi-aminedii@napother activated
denvg[ RN o@/getjct? Cf;oﬁgé é“guﬂé’t éﬁ{l&%%ctn%?e%*bl?é ikt g{rﬁ?é Q%Ec‘?)a”

derh
Emb@dinips, 1n@h&‘dbo®ﬁ1g&t&f@trﬁdad1b§dtehctﬁfgcwbl$ w1t|HQh1ylaCaindﬁo fPEG u&ﬁ)ther
in the present invention ncl ude, w thout |imtat

activeted AR FRfiVe Pﬁ?%ﬁﬁh&leﬁ%gléfeoklﬁ ﬁ@&ﬂ%@lw qelivaied BEG-melsulfone
(V-ng}é.t L 1'ﬂ¥én?§ incl 59 Fh%%)& g@é %hﬂe%tt{ % @g)éﬁéﬂ \91tﬁ%1ﬂ1!1-am1no

edl ol C acl oct arnredi oi C aci rirc acl
PEGand hexadecaned|0|c acid (thapsic acid). Many of
t hese pol yacids are connercially avai l able from

[018U PR/HM&H&EH&PI# VAR bé C%%HC A SOfoH L fint B SBBRY Bld other

hod, pol yac 'y derlvatlz dto
embaglane@s of thepoesont inpergios we includi qbylyegrytemp shizplsroainiog

succifyiaf R Hn ST MCaRE P R ek eg b i ffunctionally or
tetraﬂn%oﬁll? yahheroshs ahRed ol fHe%t&Monns [o@ﬁ@l'%thylene glycol

Pol yal cohol s such as triinethyl ol propane and
descrd?e@ta;bpﬁ@amyllowl avpﬂ@iﬁan@pmgml%'efrom Shearpatsg Pplymers, Huntsville, Ala.,

and e Raides SPOGEE Y Vot Ton i th NS fn the

presence of DCC to produce trifunctionally and

t et Eafetivatigation of theFixsy and Seennd GemponetHodpmpxsdpContain

ed in US. application Ser. No. 08/403, 358.
F“““%%ng(z’?gs‘gsuch 36 WO 2008/ 016983 PCT/ US2007/ 074984  as

hept.anedi oj ¢ aci d _( HOOC- ( oct anedi.oi c acid

[019?]@?1@925}’21@%15}1 asép@(ljyaqq]é X%é)@éiﬁgmt@eg to,eqriain two or more
50 0l b1, 1 408y U8

include;twmlﬁiueHmﬂaﬂlgﬂmmmethﬁlmlrﬁaﬂanlé‘djayahlnnabosylmfmals di(trimethylol

propzfr%?%%q%&%%%@mwggy% gé%%i({\ll%’}i@q{m%oic acid (suberic acid), and
hexa@&BEANGE DY henaplianiioe Mﬁﬁjé‘f"tﬁ&iegﬁha@ﬁg Ned Gigherciiavailable
(CH2) 6- NH2)

hexamet hyl enedi am ne” (
from Bt Oenoaly@trhydnyam ne (HN- ( CH2CH2COH) 2)
bi s(2) am noet hyl ) am ne (HN-(CH2CH2NH2) 2), and
[0191]r ' A(:@dr@fﬁlgrﬂ@ ﬁ%@ﬂéril@ﬁ&tﬁ@d polVatigkRe BNl gaRiR tzed to contain

chem cal |y derivatized to pol yacids, which can then be
two or more succinimidyl groups by reaction with an appropriate molar amount of

N-hydroxysuccinimide (NHS) in the presence of N,N'-dicyclohexylcarbodiimide (DCC).

[0192] Polyalcohols such as trimethylolpropane and di(trimethylol propane) can be
converted to carboxylic acid form using various methods, then further derivatized by reaction
with NHS in the presence of DCC to produce trifunctionally and tetrafunctionally activated

polymers, respectively, as described in U.S. application Ser. No. 08/403,358. Polyacids such
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derivatized to contain two or nore succinimdyl groups

by reacting with the appropriate nolar anmounts of
wORGvgaitegysucci ni mde in the presence of DCC, BGI/US2007/074984

described in U.S. application Ser. No. 08/403, 358.

Many .of the I ' e comercia ' I
o nep S s B NS S ST A I QB R oo,
hexa 8RR 4B ALid (HOAC{ O, ;- 0ODH) Ak aktatisQIPPMe Al ditien 8f
mlti-amno PEG i's ‘present at a concentration in the
succinamgyl grbugpsioproducs difonciisoally ativped pehimdsy wei ght  of
the total cross-linkable conponent conposition, and a
[019F{e CPHFaklRS Sudhl Rleallidhead N-CH,DHS S8, tatkariethylenediamine
concentration in the range of about 0.5 to about 20

(HNpéHEpnNHpy perseghthy lehedipmined eadavennss §HaN(GRakpiNy),

co nent co i t4on. r '
nexa SRR R BTN ESL SRR Brrhlaffte (1N G 0R,)
bis(2y@higbéth@handing (BN (CHRODLNH,),), gha s 2-amid o Optdhe
tween about 5 to about 200 mlligranms of the first

(N -(QﬁzféézNHz)ﬂ &8N be elsmperibrderivatigpd taﬁpm%ciémwmcfpm) they higy
a8 DD B A0 R hb]bOLATERCIL O Ao

molat h@owets ghN-hyakdxysedcirtimédef in st presenssef DOKabd éescobgiandns.
to the second cross-liqg bl e conponent is in Iﬂe .
appligalisgeser N 3G 580944 oABRRIE PGB Sr<efopragreially available from

DuP dihen this ratio is in the range from about 45%
“ t o about g’é’%l)ﬂ] sone cases, the ratio is about 50%

019 T it sraimens s £ oIk P RORRIRTE (€ rpUHeRTIRREC) i
presenl SREEAHraG6A $:5 the MBI 8b SR TPPREBbUITHY RENEbY RRighaBEhe total

nol ecul ar wei ght. |1.” Hydrogel - Form ng Conponents for
crosstlgkablg copoSerd campodien, jard @@m@dicﬁsgﬁmk{ﬁgq o@pponent is present at a

conc%%%iigﬁ erll fl{g\o;%r}rgepogﬁggtgﬁqy ti%n (ﬁgﬁﬁt&@r QegéeglF @g %vl%r %lt Qgthte ?otgpceross-
linkaBleQ@aipBAt Rb&PORLi6E Wor bx A58 Sr firka kREs-88kl@eEnponent composition

“hydrogel s as discussed in US. Patent Nos. 4,640, 834,
havirg PGl weeght sf » grang 61900 miliiegams)Gould, c@aRimeetweghzbout 5 to about

6,066, 32 i ch ar r ' .ed -
200 yFguR O e AT o IR SRor L BRI iR R, amd ptvem
about $to 45¥AEZ0(RIIE Piaf s EhcCRBIRY Gb&Hlinkabléabimpbhetunder t he
FLOSEAL tradenmark fromthe Baxter 37 WD 2008/ 016983

CT. 07,07 - i QN '
T T E
secolttberost laikiable cagmiohentAd inah@enigy Eloyn, abany209 do altcaib 88%. In related

cross-|jnked pol b hyd - f '
emb iR e eSO RS B Ao g e BN e T B TR, he
ratio g':?%ggfs?@%. g8k Heidhe ra(tng)olg determinEtb A HRMEML BOWLEN dren®h test. The

r synthetic,” car ydrate or protein-based

first ¢rpsh-litkableecoarpoaent ahi theedcqul orossrlgikably chmpusend mayhave the same
primary. characteristics of useful hydrogel -form ng

moleWaWeght s are bi oconpatibility, rapid absorption and
retention of fluid. Thus, although polyacrylam de nay

II. HslrogddFarming Gpamegentsifor nsanig the FpaanthMaitrix Gemposition
invention, it would be

[0196] Hydrogel-forming components for use according to the present invention can

include resorbable biocompatible molecular cross-linked gels and hydrogels as discussed in
U.S. Patent Nos. 4,640,834; 5,209,776; 5,292,362; 5,714,370, 6,063,061; and, 6,066,325,
which are hereby incorporated by reference. Materials made by the techniques described in

these patents are commercially available under the FLOSEAL trademark from the Baxter
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| ess preferred due to its poor bioconpatibility in

many i nternal applications. Oten, the hydratable
wee@ssiddsnked pol yners for use as the hydrogel PEDUSINT074984

conmponent have a particle size of about 70 to about

Healfgtte PSRG0T it BB ORGP 67 gy pemstati
agent ARdrhitvely, any H?(Ihfaiabﬁetcr@b@%rﬁg& 96‘1%1%fs%§y bé Meahk @ydrogel-forming

conponents, par cul ar | Yy when a Sealant” matrix i§
commmbptemtheomfemlg@sFormX@mLﬁ elglnatﬁs afjareses, @ekatins [Q4.97] I n

SURE BT a e b Bt pHeab e o alivdare PR ged bbbl cross
linkeB Y@ Iyog2é mh9 b, Cﬂi&%ﬂ(}@ﬁy chér§ctb£\1h§ti&ls Bf aseﬁﬂngard‘gepmnmng

about 28%to abo In some cases

compomeRs 8fe ieeprpajibd by rapid ahsptinremdraienten of ﬂle:lénﬂ hA® @lthough
poly%cg}g%%l dg&?%'oﬁ'ea s%ggs %égﬁl%]gé Iﬁhﬁl]% %‘%@ ?ﬂ‘oth% {'ﬁ%ttloh it would be

less Iﬁremaes dté @nits oo biocompatibilitydn mmmﬁtemﬁaimehudmr Dfteg, the
nponent. that is about 95%to about 25% of the total
hydr%@@ crops-{ipkedcRippsistooe artiedtvdimep!-foamingssaianenihaygy particle
50 f f }
sve SRR T, BN Pl BrBIEY S Bly 9 BEBON omin
comptightetad previdetradchamisa sebilitheo thodpasind serond @nwds-dinkable
concentratlop 0 q¥dr el formng conponent that §
compggHE. AR ¢ SORILTATHGS PUIE! HriEeesoprepess, or dilutions.
conposition. Simlarly, a conposition may contain a
[019'¢ o nbesvimeatmtdiménts,ghdvaigtit fatip é)tctvmad tlgeftshahd second cross-linkable

cross-|i I anent s tha bout 10% f
compppenaranitis Pt HRENE Forpineah inB il g gb8t M o
abou@@f% . ah kOMe RhseltiongRkitibe hmy%nﬁm%ﬁzeﬁtrétfbﬁtof lc§mbined first

about 90% to about 70% of the fotal mass of the

and scmmogmrlmkablﬁ@pmmm that ia ab@rds iordbont ?ﬁ% of thettefiahmass of the

c OmPC ﬁlgt 20% Co%g%&Pa 88 8%‘ ﬁ%@geﬁ&%}%ﬁé ?grgl%(?n:%%ﬁtzl 18 I_?,E%l?t gﬁtﬁ to about
25% bhtheSGAEmaERAdh @IMfositdnC Rty of donfilosiiBt nfRthin a

cross-1inkabl e component conposition can have a fixed

conceusiagin of eambined fissbambserontherosminkable qommosenss thahis about 5% to
r t

abouf’ % 82 ﬁ}% tI)t!af f?%ss?(i;lghicge’o r;gbglt %f %I?drsﬁ %dél@lérgpitﬁn%?mg@ga forming
compbintit that i§ ﬂﬁ@le 95%,a0abRAG0Y2EU ¢ totalhndst oBO¥compesivibny Similarly, a

ratio of the conmbined first and second cross- |inkahle
comméﬁ»@amcoet%é sonceptration of sempipgd Sy |and seqend gross-linkable
comp%?lr Ay , agggtr felﬁ/?: goe%b%‘ﬁg ?61’/ ﬁﬁe&atragglg (?ﬁhe composmon and a
concanirgion efihydragel doiming c@ﬂp@teamhbas abdw 90pF m\a‘bdet H% of the total

he first, .and second

masssé%m %n%/ S]g]lrg];lz gbf o q,“aé:op@oi}gplg,ﬁgylcglétalngaé)owo% combined first
and 6O BILIBRBICELMPERAT, Al 31 %gﬁgdgmoﬁnﬁfg ddMponent. In

pr esent 1 nvention encomnpass matr 1 x
someoammpasnents ra donthsnddHatbt andrsect(lmd@rmsszd'mka‘tblb nmpbmeent composition can

s and f.or conponent.s i n.anmunts
have §AINB Aerel 1418 QD P Gl WD s oL R gy el Sidascond
crosselmgle%ﬂﬁ)éneﬁt t&@mb@ilﬂ&n iR Hfﬂ%@éél%ﬁmn? %El%f)§nén@ can be with a

materials that neet the criteria in standard # |1SO

rangel He@ 3boutR0dhid apmuedD by Thhe/vmater efdhe oorabingy faah az@second Cross-

linkable component composition to the hydrogel-forming component can be selected based

on a gel strength/adherence test. The hydrogel-forming component can act as an absorbent to

provide a semi-dry surface for the first and second cross-linkable components to polymerize.
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for Standardi zation (NAMSA, Northwood, OChio).
According to sone enbodi nents, the term "resorbable"
WO 2d08/08698 conpositions that degrade or sol ubi PCRES2007/074984
when placed directly into a target site in a
tient's bod nd not protected wthin an inplant ..
Emb{iReRs of e Pasenb P e R BB A SISO o difs that
inclu@é cﬂo@@ﬁnﬁdﬂ?@c&ﬁ‘&nﬁﬁt@ land HS&BL A1 ofhiBBcdmbBnehelind@stnts according
Protocols for 'neasuring resorption and degradation
to th@r:eatimomn According to sone enbodi nents, the term
"nol ecul ar cross-1linked" refers to naterials t hat

[0198]NChdEtadRglty BBhe BRbEGIHAS, the t&m Tbisbovipdtile" ref&i8itd)Mhterials that
whi ch are attached by brldges conposed of either an

meetdhaeritera inestapdetsh? 1 19993cbnmuﬂgatedméihé Intgenatigedl Sy aenization
for S%ﬂggnﬁhzg{lo%@\?%%%ﬁinsh o ﬁ%jiﬁ%§ At g(ghlgg?(f gor?g d‘gﬁocﬂﬁﬁe}{ts the term

"resoYtitibl e triyfenf to%ﬁ@omﬁ&ns/\?hhﬂ de@ﬁidé @8 Mlulhﬁde iwhen@iad directly into a
detail below. [0199] According. to sone enbodi nents

target ﬁ&? in@rmafieHypdody émnd nok pratgsirdswihia gRpRBlant dryace RlaAS 2 breast
1mplébl Vgea fne b&% %%ﬁa IS uglﬂllg(ﬁdin i R 0o 85&53 Protocols for

["ogi ¢ or " non- ogi c defined iI'n
measdﬁhgrdso@ﬁbn\and déga)ddm:on\am larowmr MOaum@mmnmﬁ‘nﬂmmmmts the term

. _-hydrogel n.conprise | e. sub-
molgiiy Lo Rt HaICT & T B L B F o2 qrﬁr%ﬁ?f“ilﬁmfgf Bgefividual
chairﬁgﬁhﬁg ardhIRAS Wﬁnd%& ?&Qﬁ R e BRkr L @1 SR, 86er8iip, or a

ration and are he ranges set forth above.
compOuheényheré thetbadktmge lagom cbﬂth¢1m/1§fmb1 mbleeulos awoomc@ by primary

er ca e reno
chernGRPosr CFpisshTRGRETE PE PLESIGh 1 DES0] o-pBrpi T IRefaporbed in
gfmﬁﬁ&ﬂgﬁba§®lnEd as the dry weight is subtracted from
he wet weight, divided by the dry wei ght and

oo 8 b Sinc ot P i @b R ARG TehBosicions
that iR6158¢ Bkidglohazd {Reust RIbMrin &fhidhebidRige dradon-biSlogic. poldyner, as
filtration, and where dry weight is neasured after

defingg pomareedetail o) abserbe dater onpe paearEbY e, & hydiegel can comprise

multlﬁfef %%{ %%rﬂ(gégge?é 9:%?11 F—%Bepfok%n Sg%él?%s&tdf cr8%5911%1(e gl hl}{glg)rg%l having

dimeh$ienpehick ﬂbpéil‘d/&id thade g@éBJd)ﬂ hylﬂfatnbmaﬁﬁ terwitlie thdwdgatsabloeth
cross-1inked mer nmaterial has been imersed in a
abovebew%g}h%lbwpgqlowﬂbhwedﬁﬂe PERq BEE WaeHil &> SRfercapnai&e sgmoved

ﬁmnq%y%g?gg# Yget g?tﬁﬁ%ﬁtant typically 18 to 24 hours.

e Is typically the location to

o20g) i P g B BURB R0 b R et e,

dividel Sy}{%rcggtwe? t Snddullti R d A 001 WELE WePGRIghPR medBuid@after a
2008/ 016 CT/ US2007/ 074984 "of interest, but in

wettisg; pgent hselseen heme el amompietely 2s possibdsiromdhe cvayndu@f the material,

nistered or .dis sed to a, |l catlon near
c.2. P Blitibh B0 e eer RS mepmuf 1 el Ginalibfied | o
tempél‘ahii‘e t&@ a tHRY SiffikRet év@ﬁ&taie‘%ﬁe QbttinBla@ERSE. g, b BSOR]at TH® C.
hydr at abl e cross-lln ed polyners for use as

[020ﬂydr€<ﬂlef1brgu% [c,nwe SAMRULEN dc' as tHe percent swell at equilibrium after the
hydratable cross-linked polymer material has been immersed in a wetting agent for a time

period sufficient for water content to become constant, typically 18 to 24 hours.

[0202] "Target site" is typically the location to which the sealant matrix composition is to

be delivered, usually a tissue breach or defect. Often, the target site will be the tissue location
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| east some enbodi ments of the present invention may be
formed from bi ologic and non-biologic polyners.

wEioBande3 bi ol ogi ¢ pol yners include proteins, BUDOSAY7/074984
gelatin sol ubl e collagen, al bum n, henoglobin

cas fibrino fibrin flbron ctin,
of infgRf pihin sof s 1 seliR RGP YRS R SRR Fstec o
dlspélbﬁrt%cafloc%huﬁhﬁha Qafibobf ihteddst, €. | BRNhE SaaSdrii bwéllin situ to

suitabl e. Exenplary gelatin formul ati ons are set forth
covepiie dgvation heinteredtt abl e bi ol ogi ¢ pol yners i ncl ude

pol ysacchari des, such as gl ycosam nogl ycans (e.g.

[02031y aiTHE ﬁ?dr@taﬁ&lcdos@ﬂﬁlkedl F@pdml fbt ﬁbesdsﬂhfyalto%)ﬂy-fo‘ﬁﬁﬁfng'd)mponents in at
erivatives, xylan, | ul ose derjvatives,

least e e@bpdintsats of deg pr@%@m pwentiigaryReoraed fieg iologic and
dg
ron R 8 SR Bl p AN SRR R0, LR 8y oo

collag@g ahaatih,themo gRJbﬁrh ehsefd, fibvibogene fbrin SiBondctif, elfstin, keratin,

break down of the polyneric backbone or f ) ..
lamuaag%nédi&f%thveéﬁ% ForBb TS S0SHRIc S OPiblg Aqn- iprillag Galearg is similarly
suitaB@! @ fa¥y gdBX ﬁbéuHﬂS’s;‘éa}é Qétqghﬁ bOBLY hS: éﬁﬁ%lla’ Bflogic

Sy nt Suc crylates, polynethacrylate
polymedsymiu@d mﬂysﬁemanpeﬁ yudhragl glyoesammpglycans (e.g., hyaluronic acid and

chonfi Ry iy R Gor ey RO AT D D ST eBufio PrioeBHese
denvﬁh@ers Q%aros[eozagﬂ]llte-r&ﬁto@é’xg LAd ARG EORR dohfﬂf%oﬁ@ﬂﬁéf@%f Suitable

mol ecul es Tof use as hydrogel -form ng onponents may
non—lmelogrcqséymcm kenb¢ seleotsd oderdegradabile b Ieréhqr@f twe meghanisms, i.e. (1)

brealwgtru . uﬁs t@g %ﬂ,@?}%ﬁg 'b&i:lg)gge Sf( magl’agzitlt??glsog Ispd% é:}flams w%lch result in

aqueR BHIHHRG! ERB@blafy Asibiolbsi0 bbReheadRBhde ¥WHtkdics vah ent | y
attach to two or nore polyner nol ecul es chains.

poly@xséntpis mown%haouﬂ@hea? @ebfacoiangided, mlwmql eﬁg@m}yalylﬁ@tlldfd@lycohdes,
o A RSB RS A e,
one, al coh am nes, imdates anhydri des

[0204ila| Ib@bydrgﬁablﬁﬁ@s lipked poly@enmelecules qudlﬁ%%hydaﬁgfltfw@nng

comﬂl???ﬁta U@&/itbgrc?@sfs &Ly in a?n%%a?hne%é b9, Ll pc@l s?é?igo’ . For

izers and other agents, suc

exampﬂ’ﬂ cHese p@ltthﬁt mcﬁd:oﬁiﬁas@llniyllﬁ&r@srs linke¢ tisiag b or pbig- fﬁlﬁbtycn‘ﬁf Cross-
t hat they react with other SI de- chai ns
hnkl%@@p‘[se;ghlgl@)cq\@;qﬁtlyﬁga@}tgﬁo [oF I S1BP Iymgr@iolegples chalns Exemplary

blfunt%ﬁsejﬂe% '01%@9 in % Qg&n?fncﬁfde %ﬁl’eh%&ﬁ f,g)gxf‘eg rgﬁ[:élﬁ ide éﬁgéﬂhﬂgldes

ners radiation |at|on
maleanitley atxdes karbenades, mobyaln‘restdlvmpbsuﬂlﬁohe caﬂcm&slsl aminles;gmldates

h h I I
i S bR T Ber A SRS, LTI G, RS 8L,
linki eI} b8 a8RE S yaEHeM A Y aﬂlp(l)tﬁhn&ehlts s%t:h h 20p &AL Shich

tenperature, typically 120C, for a period | east
activ@e ulgrabaink oc m@&neﬂ gn theepodyrnarso tadt tlmyonsy rehétrkitingtheragde-chains
t ed line in per t swell at .y .
or m@gh g Yook s R o BT Der PSRN e iskinggmprises
expo§1ﬁ§'ﬂ%" Plh&s t@edpmehach Beothatddnionl ot lavire kit i@ polymer to
tine, or a 40 WD 2008/ 016983 PCT/ US2007/ 074984

permdmmsﬁmkmgrre@:ﬂlon@t Behxqg@thmnah grosmtieling extindd apsr dssiiteble.
acce | erat.e .t cross-|in act. Pr ef
Deny R AGRET P Esel P Sr BRI RG g SR BT BbREY: Haf oFeed
tempelREHE,1 th§ialBel XDAC, for a period of at least 8 hours. Increasing the extent of cross-
linking, as manifested in a decline in percent swell at equilibrium, can be achieved by

elevating the holding temperature, extending the duration of the holding time, or a
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[ 0205] Hydrogels may include a plasticizer to increase
the malleability, flexibility, and rate of

waelegsadass on of the hydrogel. The plasticizer PEHUR®0OZOT4984
al cohol, such as pol yethyl ene glycol, sorbltol, or

comlgp%;{%g{oof:bgm eéatlr{gg,}%ggl{ﬂae ﬁée\%%&‘ﬂr\é\n@lﬁ% & Cﬁberﬁl t? et h%sléa ? rﬁ(ing
react%(ﬁo Ptréfe&gcpgle{ﬂodé) For REES MK By r%la%ﬁ%@lécu‘l‘@s' HOeRfipabosbw.

e plasticizers can be present in the hydroge

T RN T -

of dePRMI® of tROAPRSLSL Qe plRBCciPirasdyl 1 a@ﬁil@o}ﬁ)@ %u@@as % lyethylene
particularly beneficial for usé with hydrogels avi ng

glycdd, somlgﬂ @alyqﬁsolc &ﬁeenﬂle Playmlé%ﬂwl}ll bam@%@ﬂmtb%etg}ymé hgtng a
moteRa iF B RERE el it P RHAGRRES o Rl pmotsJR Ysig gfabou

400 Igell"ﬁé bﬁ§tlc§i&s asn Beprenbin théBV@bEE] at FoRbaLNE U%ARbweight to about
| aced in an aqueous buffer to forma non-cross-l|inked

30% Q]cgq weighto prefgrably froav 1 Ygbr weteht tps5% diit weight ofghe aplymer 196
com 3 dhe BEYLELPRLporBlu A RRRHL G760 8 A0 i

high ex{filssufitent, oypédallfaboes 10% b waidty d€the(cenposiflofd {Wittiant plasticizer).
0.05% w w, overnight at 0 Cto 15 C in aqueous

[020&]“f gﬁ%h?laéﬂﬂ%ﬁi ou Skyqulﬁ&ﬁg dfear &rdds: hMeJ‘gélgmﬂtaré)asCfollows

Gela‘rln atdbydin&t {nd-pdaced iy aquecnopbudfey itg forman twdeross-liegked gel, typically
" ' 0 0
haviégeq%%lpéﬁ@%ﬂqgg 'alESﬂﬁ)t t1 se)/‘i(té@g’ﬂ/%tg q\é}bbg}é/giﬁ%lt %Q%ro?rg a‘t%o%? T 1o about

10% STH@ m c%ss-q{nfieﬁ It CQW &Pt LPBther glutaraldehyde
ternat|Ve ge atin par icl és can be suspende

(e.g. 8912 todhi% “dwchvmghmtlﬁ}ylc tall68 ko agnecars yfferd] sodhumh periodate

T YT TR BT -

carbddhiffide {Eﬂi@e‘?i (Y, @w(pt%qr%tvwwao%r@@ﬁr étlra&hrﬁanﬁa@ﬂme) or by
typical 'y glutaral dehyde (e.g., 0.01%to 0.1 % W W

expogire kmnatpiut 0.3tto Bmamﬁpégmma ey elegtront brantiadiation. Alternatlvely,

gelatlgjlkpgagt{l] e?_sicséh é)tregﬁ? (ﬁlg%%ﬁfe ﬁg gtbcgﬁaltsd %hyl\%geo%glo or ethyl aPcohol, ata
solid§ Eéiént lof Bkdug %Motdbou@ 09% BY e h}tﬂaboﬁﬂ]i‘% & Aot 0Nk wel ght and
are formed via Schiff_bases may be stabilized

crossslijiksd h sxposuEfQA ares; Linking agsyt, f}fpécailmmtawdteh%edaigurﬂ 01% to
0. 1%%’/(&9 '3)6915 %?jrlgat l‘o‘foﬁlecgm&érgﬁﬁer?l III[D kﬂer@w %{jﬁdeh"yﬁg’éj H >}ﬁ?|15 r%%%ally held

granul es ona

fromlaBOLﬁﬂS ta|3601lit01|1 ofifrochbauidy tor@StllS]mB rWEéh troswalinlesg Matﬂ
ee of hydratlon i.n an aqueous nedi um havj n
glutagpé%q

hydel the ¢rpes-linksaee formed Kia sfﬁbﬁeﬁ@h Bhea amlag,ed by
subsé et r (‘Fucltlgf’i1 g(ygq}e m&éhg wARRLEGH B35 nd%h%ff& glfﬁﬁmmkmg, the

ventl on, SCri N nNore e erel nafter
resulﬁshg granales myjoﬂ walleedniy drabgyeing opaynable nnﬂﬁbimaaml aadhloy; dried and

t f I i nki | .
resusgeit ibaden %' oS o bufint o iar s qus medigh Yy ng a desired buffer
and 9 Oﬁl/n%lag.ﬁo g o o8 %@ggﬁ}/t}%sz%Q&deh @20 fle Qﬁﬁfﬁ’cbﬁr&f the present

ng” nol ecul ar cross-I'inked gel atin
invergonpassdesérired in ewé (hgaléhemeimaﬂcn uhhqmmtwem thevipidtagelsmahiee

0 0
mechamcgl?y flrsxgurgte%bp%%tr to4 groa/ etr 8ro%? 1ng, a s%/gs (f)erscr{bregrlrr]l more detail

hereinafter.
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about 600% to about 950% are as follows. Gelatin is
obt ai ned and placed in an aqueous buffer (typically

wa@roog/opddsdf about 6 to about 17, or at a pH ber@EES2007/074984
about 7 and about 10) contalnlng a cross-1linking

020 et g L S o Mot Shns

havnfg%?lhﬂﬁa'rﬂu}h 5@&11@ gwalsslglthéil%ng@%ﬁ%oﬁmmb/é% deut’ P%o‘%/ or from
wei ght, usually from3%to 10% by weight. The gel is

aboutne)0% m awdt Ao me ds followni Gietatiatis Obtaiped amd pjag@i In an aqueous

w520 B S RSER AR 1 s R i o 10

contdifthgh @f@@liﬁkiﬁgtag&’ﬂt iRks1oAe] (ofeh BtaraldeRitil tprfally at a concentration
I soprop al cohol) and allowed to dry at room

of 0. Qléffntﬁaﬁa ééuwéV) togenmpaarl quaﬂﬁ hgepg gaglidsecontcahfren 1o fh70% by
welg © usua r OW dt lﬁ% l%y elg Hl t”ﬂl %ﬁi aﬁél dﬁ%)? dtalﬂg held. overnlght at 0° to

C
P OSS- ases, el

15° @agmofselmlwkes Iﬂﬁdeu delsah@ﬂhrfsbd Ehrl%ll\iﬂnegwuﬁ @eloﬁmmaear twice
a | arge nunber of yci ne residues

with am ?lﬁ?ﬂ@fé dprefoyily nteﬁhxl Hlophal et alcqiwb loF Fﬁgplfoé&’l ﬁe@sol) Apllowed
to dryé %égﬁ?é%ﬁgérgL L) eO?t?oci‘{gﬂ%etﬁ% gé&g?}fﬁl eodl r%wgf? lrsrg&r%{nﬂ borohydride to

furthérsedbuilibe th@bmes;hﬁlangam srmgleadasamhedlydm@ -foemipoiniponant can

. . of: %ﬁ¥ hne @6 ? e 12 % hydroxyprollne 12 %

incluge gelatiR hadng %e%np e d#ER BuBboR 0T gl¥filk Tggiduoy (e-€. 1 10 3 amanged

every’ H@Eféufue?gi %rﬁa (g%lldl!lééséﬁ% Iﬁ%(%l)xﬁﬁwlﬁhereéd{&s lz@&‘@%éﬂ?plgry gelatin
%)

% valine enyl a e 2% threonine 2
subunis 6lsbowh e F1G 5. h@dlla‘ov(ymbedlnenﬂs ifgludeembleoulies bavamglan amino acid

comRHoRGE + VAR 3 Tt A BuftpRmike hiqehiieis ahgale

alamﬁé)é '%j%ré?funé 8%, %W £44 6 k’/?%?dlhéuﬂ%j BN, iicBRI3 %, valine 2 %,
di ment uséful as a hydrogel -form ng ¢onponent in

phenmlakiamez%%, hoeoposi 2 Yo n;olepcmeg]% Jpdronpllysioe [l &6, methionine and

hlstlcﬁ{legg %taggi t)frﬂmgé/ Q Q%%oh SFF}?% g é@lés%%%s 31? %’o&n?%lg)@ rl])lg lgln%ercent swell

and thY BrO&@R lsolidd JTialTEh gBRARA RGNS linkEd D oBfrhdFRY 941 BidbdRRnOiseful as a
this mechanical disruption step is to create nultiple

hydregeb{prming efmpppgriogel seplant aogpasisiocRe whi ch  enhances t he
ability to fill and pack the space to which it is

[0208]ei ThHe tholdciiar &dss-MitdddytirogaBCii@peCarbldlinfehiddti ¢ a0y, didriygted in a
nol ecul ar cross-1|inked hydrog els will have difficulty

batchayspges? pipIfor e asrfchydrogel- Im&cqmn%’@m alrheyprignagy @arpose of this
mech%ﬂiggle&is Blgtgjevﬁe}ﬂgltg Qre eqm,tﬂﬁ*) %to?ﬂ?/%ll%%equaeﬂxlé' I d Dfich

yar oge O Snmaller Stze such spaces
enhaite@s tHeeability ke dllrmd packothe sgedct Itd:whmhll'yls bednigldelivertdi thgut

mechapigaGUFARe B GO &%@B&Fm ‘oatis i bevadiffquliycqpforming
to angfg }lgr&ghg eregiﬁglﬁﬂ%ﬂst @eshMgElpgt%lbeﬁ%r{réa?edp &y EABEL the

I srupti
hydrdpet doge tcssmaﬂer bleedrﬁﬂnhmntspaichyspa:hes carpheefillédnmuddamote efficiently

oper.at i uch as m.xing, so. lon s the hyd I
whileigHaag { hechar SR R PERSECe Db - ke Rgfirggeel

size inthe 0.01 mmto 5.0 mmrange set forth above.
[02090t hifoldzatac hrasebihking ofithegiokmugstchains pf the dydwgel caolbgerformed

befo%ng%@‘g} %cglg B 0000 er711; 250 gg)ige r%l(aeyr beor[’leéhrz]].{’ll(%:,lél,ﬁy disf}u%ted in
batch operations, such as mixing, so long as the hydrogel composition is broken down into
sub-units having a size in the 0.01 mm to 5.0 mm range set forth above. Other batch

mechanical disruption processes include pumping through a homogenizer or mixer or through
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a punp which conpresses, stretches, or shears the
hydrogel to a |l evel which exceeds a fractural yield

wGe 088983 t he hydrogel. In sone cases, extrusPONUST007/074984
the pol yneric conp05|t|on causes the hydrogel to be

conyerted froma s stan i all nti puo
a purs BHCE QO SHAFES G aare: fHidSaraeshE R SimeH geceeds o
fractihl ﬁblﬂ%&rei&y&ftﬁ’é}@/dr!?%e?s In §di’néﬂca§é§ E)@cﬁlsi&lrbf(lﬁe polymeric composition
sub- net wor ks or units aV|z3H'|nenS|ons in the

causqsah@bﬂirsgql td be cdnvatied, Gom[p@befhnti qon@@m mytvmﬂefleer paghwork

WthE ﬁ;i)e}nls équ @%P%g’gﬁv (Q%tge( gﬁgigalg’v%r osgva%sr )P anaiif)egﬁ%x} %f sn%yne?works or

sub-uHRE Ravihs al rﬁéhsﬂin@hﬂﬂh%@ﬁh%ﬁ k@lfortlPatlteNng  Cross- Ilnked
often usually prior to hydration to forma hydrogel.

[0216'— he e¥ drreg tn 9'&)?6 1@85‘ g%lirxlxﬂpgl | e?ygﬁl%blgﬁ% dﬁg\ﬁ&ﬁﬁ%ﬁgﬁ& may be

1n1t1ad[y§>fé{)@.feﬂCte gbb(y fpihy BBfing) @AWoNbé inethanizafly dismﬂjtecplaﬁdrl tebemig
having a desired, size, usualgy bei ng narrg

crossclisked rrftensealivrpripr serhy dratiemigdorp g hyfagels |T£l=§ gragals grgss-linked
PP BRI R BUED R BB GUSLOPS s
by fuetiqemmlnanmugeﬂl at providapertickes havidg a desitrddideeneiaipbtiag narrowly

dry partjcle sjize is pr f er abl he range from .
configgotinth Bmaihiepse. “aistt Sk & Teation gy gwgf EPEPRBRGS. PROTA: sieving,
cycldhb @iks Jﬁcgﬁmn&ht %a@g%tbeévg&oﬂﬁéd. Afpr SEIR Ry Rafatih ?Aa?erlals

size distribution wl such that greater” t"han about
descritethtieyeinwfiegihe dify nakteclcp sir¢ isqirefsrahhyemithe tahge froarapouf 0.6 hrmm to

svouf P % TR RO e B 1 o A it

size Jigﬁ'aﬂt%ﬂ w8l bOfuch ﬂ{dt %ﬂ:‘afé@ thafQB6@959% bPWeight bf th8Partickis are in the
mlling, and the |ike. Powdered polynmeric starting

rangenﬁomra:baﬂltso Glamnatosabohied. @meMelﬁ;ods é@raynam}auﬁ@ thpelymeric

s‘[artlﬁgl g3 eépfﬁlgblzds g@%ﬁﬁ%}g%’é%&ﬁ%@ﬁl& ﬁ%actsrvea 1Qref rmlglﬁr?gtai& m1ﬁ1ng, and the
like. Ho@Med, poRaaiérROMrtifR matdiialshesy 415d Belfor@ied BEpraharfihkeTh
e [8211] he dry po&d%?gd ggllgl thenebeyg%sgeﬁ%e% |rf

partielp siag disibsitipn hayrbe faﬁhqwgntmlbfécﬁnd splinedibyrconyytiony, teehminues
S dr at abl e
$wh%58§%ng %éﬁ%mmhpﬁ%%ﬂﬁ ﬁé&% m@h@%gﬁ%ed in an aqueous
uf fer, cross- I|nked and t hen dr.i ed.

The
[021 Hr o&he fiiyrhesvleredrsolig maydhembe suspgnded Branpraugp s Ribfes s described
di s gt S

clsorit Ao Y B AEIER] Bl o A ARl ) SRR R may
be suﬂﬁndedi al an:z(qmpbmﬂﬁﬂ‘fea, ceosadiked, ke thenywtiiedg&he ci'ms’-ihnlged dried

di screte sub: net hayi n he dJ nS|ons set for :
polyngrgpay the bbe é}smm%? %r%%w@ i ‘WE%CEGB%Y gﬁ%srp&néed in an

a

sauetfE S%f By eeas: .tfaﬂf*‘““?ﬁ B 36““‘5“%2%2% 'phii ydroe
havirig d@screte Iselynmolrksma@dgghadmanmonhmt [ﬁ(ath gmves  body, in

a period of |ess than one year, usually from1l to 120

[021ﬁ3y$he H%&Bﬁﬁl@b:kdés—flﬁlﬁ@@ %ol&ﬂel%%seﬂﬁysshym%m&ﬁﬁng components after
preferably from2 to days followi'ng their initial

mechapishi distupoen, Wil ¢ymeadiyds regonbablge a6 themgvﬁllbgodegwgp i & patient's
time re

bwyz’é‘cf’g?%‘f%@é %géﬁ}qi[ggrﬁ %%a%r %}1&@& Q’%Irnel {%n&\ﬁndays, prc\aqgrably from 1 to 90

days, and more preferably from 2 to 30 days following their initial application. Techniques

for measuring the length of time required for resorption are known.
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[1l1. Preparation and Use of One G oup of Enbodi nents

of the Seal ant Matri x- Conpositions: Conbination O
weorssokst ri x And Hydrat abl e Cross-Li nked Pol BEEDS2007/074984

[0213] Conpositions according to the present invention

nprise a first _cross I|n bl e ent nbi ned
1L §Peatin ush 5E pEORS kRN ETRAMIBRBRONths Srap eV atrix
Conﬁg%ﬁﬁgﬁ%%?@?ﬁég 91‘ I‘\Aﬂglbgﬂl\/flagrlgo r;{)ﬂ g@ﬁﬁ?ﬂ% CTRE4-Linked Polymer
dr.at abl Cross:lin ner that is.
o214 EStgnioncas oS ing P e Ry Buentattromsts® AR afud tinkable
compoReE: coffbitdatitih 88cohdl 6RSs- hhlt:ab\l‘é ¢dmPRReAPPRIBE bRt @PaB1B8F cross-
the conpositions of the present invention can be used
linkifigto farny arpoequp netrip having im@rstlcz@p,pwhlclats Q@ﬁéomeidrmthj ahpidratable

crossel @cgggﬁgtg{]et? (t)haagﬁl %a%)fi 1I OF ﬁem ﬁ ﬁﬁ‘?? abov éo%el o ﬂl& at least some

of th@ pigenest & Will-BR-ap F@&ﬁtbﬂ thatthd é@mposﬁi’dﬂs of the piréent 1nvent10n can be
hydr at abl e cross-1inked pol yner. For exanple, suc

used gQyrapensicty efrhsomedica @ppligatigns, mmmg eagh of gl a@ﬁhcstt@ng tligpussed
abovg (Vlt!h.r}lé]fepe{n e E(1 zﬁﬁ%‘n@ glkéo Xl(} tgé gn(flsgc&?d 90{{‘@5%%11& 3{ & pgfous matrix);

arri er sone e
and, (2’) ehieisatle Icfdsﬁﬂlhkahpdlﬁﬁelp rRm Iedﬁnple,ssmlch Sombddidets oan act asa
direct "heno tic" effe hem cal effe

mechgpicg] sakaptig s&%tra’al@blt Mﬁ?émg .bbfg‘O%mag @.ra’-f@d physi¢al B%&eg 50 blood.

Acco&@ﬁ%lsfbséo-rﬁf@?rﬂ?%ﬁﬁ%?% E?{) g?a&gnt‘éﬁ%ﬁ '351? P i é%ergér(l.\gts WtHdYt a direct

“hentostaticitsffect Byg. abischidmiva) effectaah, cléthing basdadeg elvobvangtloting
s onent can ensure that a higher concentration of
lmtlafcﬁgpfl rst and second cross-1|inkabl e conponents is
mai ntained at the treatnment site, and can ensure that
[0214 s@he; hytirgged forfnzing compprent catetrfecas anhabsdrbers t(e. gnfor blood and
Cros ahl.e onents t ross-link w
oSG B IR By 8 PReSs BRPB G Pdoe<BBEE cpiPoagirh ensure
that @lﬂ@@&'cﬁﬁ%&aﬂ&h@f thi fisdt aRdSbcSRE Bdds-HAABRNEMSoneAR is maintained at
cross-link at the sanme tine the hydrogel-formn
the tregfmsohuites andscantppurbithayg 2lstmbdry shhfeee Bipsoridad fon therfest and second
crosscng(Sﬁlﬁl Brrr}lg)lgn%{ts(,: acni(n\?n\% n%atch%tlf%g nR& (0) t&le gurrg'u%%?n(‘gﬂt%'ssues In

arrirer can re

somef dthBodirGérts e ﬁrsﬁﬁn@&c@ﬂdﬁ&ﬁﬁ)n&ﬂs ofeciogulink §tQRd Sdme time the
Generally, the sealant matrix corrp05| tions are "dr

ry,
hydregei-fymyne eunronentis ghsorbing plaod, hisabserhtionayd gress-linking can
t
occub b RN mafer  peckfiyd 1y MeteQHthe QIR BREPERABAON ofd
strengthent BY grimitedioonemoss- | i nked pol ymer prior to
appl [ cati on, although it may be necessary to do so at

[021%0n | eral n)plfhv\?[rﬁ%gﬁnpﬁ%{ﬁxcgo .ogiﬁl)ntﬁzh]e * “eﬁﬁiﬁg RLSHRE gnnimal

prevent the fi &t and”secon

moisﬁmemﬂaﬂh:;ayfbe;;msen@s;g— lin theihydragel-forming coagpineutatih ssmatases, it
et si

. the tar tri osi.tions

18 POWPH%P tqRed 1ﬂlyaprﬁ 3‘?’3 ﬂlaﬁeefaoni éBP o 8596 apRucation,

althoG S Sk B%tﬂeeéb%al?fto HB‘ Sobid ﬁ‘gh&‘iﬁP@Bﬁ Bhydd &Qlep}§ Q% ARder other
conponént used prepare t hé seal lant matrix

condgonp whidhi vitiprereent tharfiystcied eerdind gompomenss emiserss-dinking prior to

appli]::aa%f:o%oatc fHe tar%grt site. Often, sealant matrix compositions will be in a powdered or

fused-cake form.

[0216] The concentrations of the first component and the second component used to

prepare the sealant matrix compositions may vary depending upon a number of factors,
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WD 2008/ 016983 PCT/ US2007/ 074984 including the types

and nol ecul ar weights of the particular cross-I|inkable
weewponest s used and the desired end use appl PCHUSZINT/074984

In some enbodi nents, the weight ratio of the first and

second conponent s to the hydrogel -form component
incluging s typeosRdiolecuamy Giglhjs o @CM%CUW\RFOSQ%HK% gpraponggts used
and th%é& &%Weﬁ\ﬁ ALy Eﬁﬁc&tﬁ)lnakfr? Ysmé gm?)/ (Ri ts SRSt ratio of the first and

ment s, rtirc sizes for t |rst and second
secornbdommments mwthleanygmgér fmmiaigmmtnp@ﬁeﬁtaamg@e titon®00 AP @ov’sy, 15-45%
I n same nts rtlcle i.zes far the
wiv e by eI r %@ W edcr 36 AORHE A2 JAN ¥ a G 0T GpaiBigps, partcle
h Ha”s Hh/ﬁ{ ANSn rhif}21#dm hBot 30% @5@9@0%% I

Slzest%ﬁlgt %?F%? and 8 econ‘%n%%t S rIrlnaly be pcr) ovided as in oo
embaﬂiixylentp;qxartmmmwsefooﬁle hoydchabld apserlinked tphlysner gamranige from about
2ﬂ)JiESH4@@d second conponents may be m xed together,

AUV EF™ 8y be mixed with the hydrogel -form ng

conponent, also in dré particul ate or powder form
[021NK xhxﬂoenecﬁmquemetmmbm rot gndxwombcca@mqms imyee g vided as in dry

partl(fr%?f;}F ﬂbpo%eé%glé% ulfnt%u% e fg\?\gaglr s@g'oeng con gge\{% %(E be mixed

togeth@MRRBAulthemBR¥e hh&!’dl \bl@h th@Qiy@ﬂ%@l foRmitgy dodtpnent, also in dry
containers, e.g., cartons, envelops, jars, and the

partigulate or peivdstifome Mturs ofithgeprapgpents ngyhe asreraplishsd by iaay
mech%ﬁfggf tcfn%thlre r%teans Hﬁhsag %l tg bmernln)}%bn%() 'ml%%stu'ltﬂg cﬂ?)f)o%er

packagl ng,
sealafi@atélik\copPosieion ﬁ'[ﬁ?@hbﬂ'ﬁiﬂia&kﬁg‘edtuh @aricusephiatRersae.g., tchmns
ready for use. The first and second _cross-I|inkabl

envelggs, y%réf@d\m fike. e%@lf“xt%fe @rdSding MKy bR IBH%?SSIP%‘FQ{‘QFUOHS or
r

the s&a‘?ﬁﬁj ('r)r{nagg;?é% X sgc}]otn ‘?s),}erg’l?ﬁc% gg&d?%ga%?gteth éel ’Pgamma radiation.

The drglppwﬂext ¢mbodimyntb of tha piteinéion aiertbert ﬂeydyafor ke Hesfirseghd second

site ry formto seal a ue def I‘OVLde
crossg bl o rtsrs R gdD Gra s SRR PP i B AR .. blood
t
it E0S BB A Y i OTED 4 B oy v
appllbdldgeitlyat the, deam@ti sielid diynfopinde eea(l e tigsye dmfetCh pao‘géc;dz@amldﬁment

Qr sur. al til the x barri e
nyrglipepati i RoRgt, B dbs PR RER ol o iogiBn ey simply
be pduk@LETRo fhd s t}@rﬂﬁsx{eaieﬁect tdrget 8ile, QRB helANg fpla‘ééll(é €, With a gauze pad

battlefiel d) where ready-to-use products that can be
or surgiesd gkwphumd itheoteslant meime peiesdorms. Zldys wpartyadirlyaisell and

odi.nents, the
comepanunbed SR eRE g uhaarcrasiny ny AR ERRG Sle raty-ouse
produdiMRRi éahmdls@mwahs;uﬁmsrﬁssu@aef&a@,&emc degirdbing a
'sealant matrix pad". In these enbodi nents, a

0185 b AT (PSSR O S5 A v

compﬁinﬁmﬁﬁziy beimrtistlizddempaisppbi mrS:ﬁalhﬁthfoﬂ'ﬂlhglaX‘sealant matrix pad”. In
nposi tions bond easily with tissues, organic

theserﬁmt&dumrgs AFHAP Y SUEEAS accoalag@} PRNEe; 1 w&g@ed,e%dla?%ﬁ pealant
matr&ac%n%% §1ﬁgff ?sn%ﬁgeo%bsth'e @uﬁﬂbgttpﬁo?ugg) Hec iy sdApRdhadix

used to the sealant matrix
comeeitions bdmcbcﬂasﬂji)methttmmehﬁorgant niateatalsaandedyathiotie Irr;atca’rw these

anmount of seal ant matr1 x conpos on_ i eC]UI re
embediggits caphb %%#Vée&ag%ISé%ﬁaaaﬁfnoe&f‘mSﬂx51 ¢J gyppory may be iRed to

apply the sealant matrix composition. Due to the fact that a relatwely small amount of
sealant matrix composition is required to create an effective sealant matrix barrier, a

relatively thin layer of sealant matrix composition may be fixed to the support. For instance,
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relatively thin | ayer of sealant matrix conposition

may be fixed to the support. For instance, 45 WO
WQQO®8H:EN83 PCT/ US2007/ 074984 in the exanpl esPGEUS2007/074984

forth bel ow, onIy about 0.5 - 1.0 g of sealant matrix

onp03|t|on fix t he urfa reated a.3cm x 3cm
in the,geniglessel O i% nhetout doi-cl-pEsps 4%?“%%@?8“&&1 fixed on
t t
e e i e
apprdch&edsbyzélosrf skiiliel thitbssegidafagts] thesy earttoidon gt &, desirablevmesituations

wherﬁ ' ove% Ea@%lg%: gtﬁ??l%%:tl]eea& éwﬁsaﬁ%grgg%%}mﬁfﬁaractenstms
as cohPred88 h PlvaBRArk ld¥sirddad igshe Qf}'w&er anbb@lﬁle%%aﬁérﬁealant matrix
matri x conpositions may be applied dlrectﬂy to the
pad emitedineentsief the tsealint nmtrix ccunpcrs@ronp mwdzeaippb diyectly és Hieriggsue
osSiti

defecy ARG o TR BB e r PO RE R P i side ofthe pad

agairROIHR FRERL R FRAVSIGhO&Ssd-liMeBh conipoh&ts A GoRARKedf or
the sealant matri x pad enbodi nents of the invention

02150187 e By B BE SRR e R GO mp s RPN F00 ARG Be any

biocot iblehstefigl /StHoRgk t&llagay sﬁiﬁ)obts afd. def@tbee i tphe heid)ether
protein or polysaccharide support material which are

mateppls EFrAyRPoTH Baihy utse. feeerample ihes e or palyerccharideypport
t
L o e L

apprd)altne’&l}f the mluhdﬂ eats akianis thatdalant etz earrierCot nag dagrade at different
sponges and their preparation are nown t he
rates &9?@1%@&?3 laptinaatriy hgrmieh el fﬁf’e%sa F%?ngﬁa‘&L@eﬁ gﬁf‘dﬂamﬁl@n gie well known
gl

SBT3 Do ) Ml LA S SrS g n

Likewt exponges psemmhedafsom dibkinwhayste L(SEdlr Cevbbhydlaﬂe based materials such as
ppl i cation r chitos an may a . n. : .

cellafRI1PT G WU b SN BRSPS & gieRebipgompatible

and lﬂ@de&%ﬁ@le Y thBge psiflers HABSR W@bd. STh$§e of @kﬂllhﬁ tifugicatlarts will

recogni ze that” forms other than sponges nmay
recogmezeahacfoﬂm othelptpm sponiges miebsewd fon sugpertd & tbe@r: alant matrlx pad

th t h
emb PRI PE 5P AL P G RBP A b a1 B0 Ry g Jegr teriel
may Bl MR addifi6n, THORPPbrt MRy thiekahyaRyfuugRbel susih aPeones, Wethispheres,

as cones, henmi'spheres, rods, wedges, and the like, in
rods, ovadges, end fhedikiede eadgrdel pravide awad thafoyid m¢r@§é1syly approximate the

shape¢ gﬁthgﬁlgs%ggeggl a%tse;}?ra{ﬂre?é( setﬁaglt %AI}Ir? BRep d?xgllfng t1hf M2 cone- -shaped
couag@tﬂ?x)ﬁg@&eﬁsup@eh gt 1SpRDFerasing aSupdor wotmy be

use in treating a gunshot wound. [0220] Typically,
[OZZ(le‘ICIi‘%]fZr 98@9 6@11 Mpé(l)rtsa&fl &F asaa St é:\'t/{feiﬁlgf@érﬁhee Enlgggclag'@'oﬁé{t. The

supp&dy Way hyye domeadelgcw olflpomdltp,rto alléve bldodapu Iodﬁar tiquide epseepimo the
the _support and have increased contact with the
supperh ﬁ%ém 1BFreased Gemact yyith the comprsitiongy Sek sonstrughipnsimaygave a

swel]b@cﬁg{ F]f ?lt't?)Xlto%f)ﬁtq 2004l tlerefSre ARDelBEN ?(?I%?% ﬁ&gn

tor surgical applications. For exanple

applisgemge Feugaapie dhmupgessupponed campdséions egh bewsed in neurosurgery
dura ere

s g S S B3 B Sy BUSHLATSh s,

the supports should be flexible enough to conform to a typical tissue defect, and should have

good handling properties in the surgical context.
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t he supports should be flexible enough to conformto a
typical tissue defect, and should have good handli ng

wEe@petddses in the surgical context. 46 WO 2008¢DUSD8B074984
PCT/ US2007/ 074984 [0221] The seal ant matri x

conposi tions maybe i nmpbilized.on e support b )
(0220, Tt sl T R o BB GaTRb e G0 0 fugit By a variety of
mear%.e'h?g\’)mggrm)é) R ebSibedblib® BiletRad iF9RBic]chZ® immobilize

owder ed seéﬁant matri x conpositions containing 4-arm
powdeE@ dehlant matmict compositiotoemimEng ¢;armeRTis first mod sedond kemiponents,

gel at.i ydyr agel - f orm ng. conponent. . I n these ..
and paclihen eSieT B BRhiaB g SBRPaRY. HaPeiS SavBeH i
powdes] RhRGEHPRI@noSiBbh QS PIaSBPHEE a cBNELNARBEGEE, b heated to
60-70 C for about 1-2 mnutes. The dry powder matrix

60-70feC farchbohi LRmhiputes. The drylpesder mastixtgeliad slightly pfethis heat, fixing it

surface.of the coll age onge t t :
o R TERB b echSnpBEr BRI B SRRt YubBtion may be
fixedStd RIROSpp i ukiflg Bindeh e ot ther @k cipichgiknexaiip ieniltrmaceutical
known in the pharmaceutical arts. |In general, the

arts. tlp gaAreuthedesdiaique upsddotieths senlanh mafrit qPAsHIATJLithg BiRPort will

t e r iql | igr
ek S SR o PR B0 Ll AR, 5RO v
sealaf@b@ixt colfokitiyn C THP aRtHod @iged thifix tife tsbedsht wisexdx tampositidrhento the
seal ant nmatri x_conposition onto the ort shoul d

n sup
suppeig shaudd pelcapapcipblisdscrasethe RBiEnP] the ;ﬁf%faniﬁ) REOPS TP to

c - ] .
oS0 ATRBOE o BRSO OB, MBS el v
componeiitagebsdrb bivlegical dmidsonent t o absor b bi ol ogi ca

fluids. [0222] In other enbodinents, the seal ant
[OZZ%VIP: SthECTRRith AL tHEYealBt IR EDnigdsRiod nsiaRt fofthed fnkd Mheet or

out a support.” Such form ng of the seal ant matrix
film ithpasi support.niychfermingiod thedsealast mafrixlrempesitiod siay be achieved

I XTI T

the s&ATRAM BN bR crhodiMEist i on of Addi tional Conponents in
the Seal ant Matrix Conposition [0223] In additiona

di [s.of t resent. i nvent, . of her

1v. SR A g ona X oRBGRE R i e SEhn AT MEAT R o

and the_hydrogel1forning§Fonponent may be added to
[0223} e Inseddlitignal embedisnceis pp BisiRrpSSASINBENOReCMRADNRS GHer fhipn the first

ney al i3] t ] ;

o SEDF T HHEEE GbLE0 BOTBAOEDL Gy L RS e s
the s€QAM@NRAL Sormpoditiohsfoditha invehdidn! frogalerat chpserdditionatopnapddents

further nechani_cal streg%th or_ ot herw.se inprove.tgg
may pe pdmbied Vo E Be iy and sepad EndRydrosel-EmHBE PRSI SN dReorm.
AddiiByabES &8 mB@LAd RiHnRf m?&%ﬁc%%t{(eﬂ@ or oftf¥rwisB $hPRRE the

Pecause It s 0 aque and less tacky than nonfibiflar
perfarlahégefithe $dabumi latrix eohpcagiens ofithy imveneon foepatiisulaggpplications.
RN R R TN —
may%é)rgét!i {asal;e % op%r?féﬁ@d fusBinBiliARsi0f cOHapbditasds! HRfwe?BH as disclosed

irbrillTar ¢ agen, may be preferred for use in .

in U sdRatsntvido.compiele§7; fibmBaricotlegedeetr hitureoaignandibriilar and fibrillar
collagen, may be preferred for use in adhesive compositions intended for long-term
persistence in vivo. Various deacetylated and/or desulfated glycosaminoglycan derivatives
can be incorporated into the composition in a similar manner as that described above for

collagen.
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persi stence in vivo. Various deacetyl ated and/or
desul fat ed gl ycosam nogl ycan derivatives can be
w0 p@eopesat ed i nto the conposition in a simnm | aPCTHS2VET/074984
as that descri bed above for coll agen. 47 mo
83 PCI/ USZOO?/ 074984 0224
0228c o Nl b o e R g wloedhant Rt priopsgaurally
occuﬁ{ng\’;ﬁ‘ﬂ}l's%‘c%aﬂéésu Bl a¥ 1}%6%156 AL ) déﬁ%%(i]'i@ﬁﬂ)&@t%d 11§té| ¢ sealant
as ycosantnoglycans can be |ncorporated into th
matrscebarrmtwhemher first fyat eicend eohmagronehis of thegnveatidn S@@bmier

pessRRE B0l P Eub R 62 et BB BB SRl o
groupt WRicE @Al adadt Wit €d ﬁﬂ@ionaB%@WoMb @?ntlﬂbtid pdlRaeis, t\Neffr Rresence
t he functlonalﬁgrou s on the synthetic polyners, their
g

duringresesshelang afithe fgstend seqond epmgoRshts a{ dhe farast SIém‘dﬂEr@&léhwl
forrngt%oqp&na c%ss 1ﬁlt(ekdt %'%the‘a ﬁgl&msét tng u}%f Iocc Iﬁlﬂlgglo'ﬁnef QL TRL

Lol A Bes! syn r-na y occurrlng

parti@0Ary WRén ﬂﬁtnratu)ﬁallyl (Ebcuﬁﬁfgtpo@}tthar(prdt&iﬁ Br pblgsaaaliatida) hlyo contains
occurring polyner (protein or polysaccharide) also

nucleoghiligigaaups sueh %Scfpmlariy@n@mbgrﬁgp% J&Pl%FéTOBhtllﬁﬁ?}«‘P&r?PﬁBe second
ro SR SR0L . B3 P e componens. o
well asmhﬂmugemmhsc muphﬁs'&te(ﬁnsmm@eﬂh]kablasompahdnt as ciuse these other
nucleopglllc ps on, the first cross-Ilinkable
COmROFRHYS HuPRcome P §lé§ FeARAEMBTRAATIE o rmonent s to becone
part of the sealant matrix barrier. [0225] In general,
[0225l ybogeaeiahqiyopsemmoglyeartsyaps typldalty chmmcalw dqlivatized by

der | vat Z cetylation, desul fation, i.n
deacqly lip s Sk or PO e oS e e S PR Bl Bl Rpfled € or
reactioBAgikH &@ct%p‘lﬂtc%@@ﬁsrd?lﬁﬁé Léccm& ERERANIRBIE SingsRend

cross-Ilinkabl e conponent. d ycosani noglycans that can

Glycpsandroglycanp 2}@@] cachadetivagzadaceordingrto githdyor hodfoftthgaforementioned

af, | u
mert Ry Ean e SRR winEehaap otk Shrbiat S hopeoitn sutwe 3

(dernSathd afi@tdP, cHod@fontet aifasll fohite) (caf b asRitikédtosdhithbedn®, Keratan
chitin (can be derivatized to chltosan) ker at an

sulfatgykeratosulfate aad bsparinatidcrivatizativapi el YgosaDER9&IHEans Ay idercepriation
and/c%es lﬁ?a% on 8fr?1cgan %g%\t;&ﬁm%[oq{fﬁet Ltﬂtlhgglytc eg{rngg Y(ian derivatives with

synth@tiy ﬁ?@tﬁﬁhlﬁ@ gbbyﬂﬁli’s Welesorided wefirthbt detaibiiohehérdy as51gned allowed
hydr ophi | mers i s described in further detail in

U.S. Eatenioney %115054) Lcoplenwé avhial) ase hegbwmcomorated By reforgpce.
t he contents of mhlch are hereby incorporated by

[0226]ef Bmaiieely, eleOBRH]licSEroupsaon the seload crosphnkabde gompm&nnmay react
t he second cross- | i nkabl conp nt may react wi.t

with BT §7 BRI DB R Y AP LR BB 55 ducs of certain

naturdf1P &, Bk e sfn%sﬂcﬂ;bzéteﬂlg &8I dstoflag éﬁaefn‘drlﬁldeﬁvatlves are

occurrin roteln Lysi rich protelns such
espeaiaily mg@rveamdl ¢lectrapbilicovgaoupsen synthetiepplpmiesl |As useébt:neue the term

o SRS PR S e SR BT R o
limit€eO BN B3en 6akdRUToR ftlsﬁ@br b}/d?ﬁcecf fe@diﬁt@tﬁ)(ntﬁﬂ Wb Kdben analogues,
including, but not limted col l agen extracted

collagmodnrtvuasg@enmdlfpd@dums ragd dmtﬂtwan roYagenpsuchgegelatin. Covalent
bindi%g %lf ggiyaeg%fl to synthetic hydrophilic polymers is described in detail in commonly

assigned U.S. Pat. No. 5,162,430, issued Nov. 10, 1992, to Rhee et al.
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col | agen derivatives, nodified collagens, and
denat ured col | agens such as gelatin. Coval ent binding
wo@Roosoid9syen to synt hetic hydrophilic pol yner SPCBHUS2007/074984

described in detaiI in comonly assigned U S. Pat.
5,162, 43 ued Nov. 10, Rhee et. al . .48
0225 BB eo e PRITaIO e MBEHC U B Tarsaisnapt e

inveriRdh! RFLRathpIR! r%cﬁ er?’l%iff 6e eﬂﬁ%té@ieanﬁ%%ﬁﬁledﬂ fﬂoﬁlehuman or other
conposi ti ons of I nvention; for exanple, collagen

mampeyiai sovese, saaht ascboam@ qpoidiieadritmoandHwman rdacenteher may be

recof R i pvduteg. BB PREvaar ROMEIT oo SRR £

antigBRie¢HESn 1ﬂ_ E@uﬁ’cﬁrﬁﬂ@ﬁﬁﬂo‘vﬁi@ sRin 1P WellfkinB6in i tRk@ Y iSabatyNo.
non- anti ic collagen in solution from bovi ne skin

5,428,822aqshed 7,1 1998 He Palefskyigt ., dsplosepvaethods gbsxtgptng and
pur1f$(r1‘z$g %g %ge&[}‘mér)l( Z ah(]‘}-]t%?% doletlcﬁgtga $Sﬁenﬁté\lo§g1 g%g% 8‘@81%@6?'5 rﬁethods of

prodﬁ&ﬁ%&c@ﬂnﬁﬁﬁﬂﬁ lumdd ollagiatiaihie Mk ob irofsbeBd Qnﬁiﬂuﬂsg |1mﬂﬁcﬁng
ods of produci ng reconbi nant human col | age

transgepac peWs HHe termy %@1@6?1%: can FoHazen matraiali svged b%raﬁs@%m‘ tg all forms
of coﬁgé\% n&?@gﬁﬁg}ee\?fsﬁcb eeﬁ g)roc%geh ?9 8&] ﬁﬁgegfn'oa{ﬁedas

i ncl udi ng those whjch have bee cessed % t herw se
(0228} o Cpllagen of gpy a]PecaHué@énblaanéﬂvlltF@&e tyRep b L&ﬁ > By
com]ﬂﬁz%;% k& nda ’betu¥ the ch posltlo'ns ok Mhe iR¥enBiBY, although type I is

conbi nation t ereo e used in the compositions
oftengfrefetred.i Ellhen‘talt&iopepaﬁd: hmaty:lpepWec_olntalmng odilyl@an pragfoerused.

Ei t her at i de or telopeptide-cqntaini col | agen
howeel Tgken Ge REeR TRNA GERORCUE AEEY. Fgets T B ce Hefio funic
ateloﬁéﬁi'fd"é %olla?géﬁlﬁs é‘ﬁerpﬂ%feﬁ%d ClchiRg @R its k&lub&Ehmunogenicity compared to

at'el opeptide collagen is often preferred, because of
telopepisder eatrmidg cotlagengeni city conpared to

t el opepti de-containing col | agen. [0229] Col | agen that
[ozzds]as CBR4gcAGRA hRs At HRES bikvivueS Trosdkmedy Mahbadsch UCheads

heat, 1rradiation, or chem cal crosslinking agents
irradigtian,ins cherigal erosshiskiogmpens eandresused it the cpmpesitipusrl theymyention,
L evi Kk
and viousIy'e §r Sl%;i‘g‘g ZQ:'%IIE gFlg %1@%%3 48 zgvga gr% 8‘2’% n%%d %Mgepude

fibrilG@ mgéhaé &c)tmamidllamlvalafbn@ﬁmxﬁxﬂdlaganC@cpbmbﬁt(Pzﬂn A(liaa C@hf) at
Alto, Calif.) at coII%Sen concentrations of 35

collaa%mserﬁgaﬁlﬁns phifem badesEy kderjhriraiemags Z)éigeﬁ o Collagen

and %’rﬁggé)ﬁljﬁﬁlggg gﬁl 2’96?? d(e}ftﬁaci‘g **&é%ré(sshﬁééﬁtazﬂgﬁgegﬁﬁg @Brillar

collagﬂmmbmlnfdrd:lyll)amllh'ﬂ]blfﬂ)rﬁ Comgéﬁl(lcﬁgtﬁatl&ﬁmmmbﬁhgmoatemation of

| | agen_concentrati n f er the ) )
ﬁbezryéwasr#@w ®° %lbaaﬁn n%eﬁ?}%s g)é UpQIn the gresgt invention

are g ﬁ@alﬁfﬁ zegydg @&b der%%gener ally in dry

yop 230] Because of its tacky

onsi st enc flerIIar co s t ed
02301 Bechgoet i BRY torisatyAoetbadn celigaen P bbRalEEEH
comﬂo@ftloﬁ@ Bf &2 iAo Bt ¥RSnted R HHIDas B[Héﬂﬁésst' IT8E term
ol  agen” enconpasses any nodified or unnodified

nonﬁblhlla;geﬂagmt' en¢aahpasseatany modified or unmodified collagen material that is in

substantially nonfibrillar form at pH 7, as indicated by optical clarity of an aqueous

suspension of the collagen.

[0231] Collagen that is already in nonfibrillar form may be used in the compositions of the

invention. As used herein, the term "nonfibrillar collagen" is intended to encompass collagen
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substantially nonfibrillar format pH 7, as indicated

by optical clarity of an aqueous suspension of the
weoiBagess [ 0231] Col |l agen that is already in PCT/US2007/074984

nonfibrillar formmy be used in the conpositions of

typesGf BRI i BT, SEE b Selbeeet AR Dagr Hgmicaly
modied %&%ﬁ%ﬁef (Y 191'%&9%’1@? st of )ﬁ%ﬁﬁd hhatal ?He Collagen types that

nonfirbrillar in native form as well as collagens tha
are nbigfVteilbe éor roieenfibeidlat)yin natir foime dncéumhypetsdf\’ Miganda¥B. i n
nonfibrillar format or around neutral pH Coll agen

[0233]Y PESethltally ndeidaQnilhgdnk tHadbre(i@ honfit 10k b At rRGdrallpH include
native forminclude té pes IV, VI, and VII. [0232]
e

succml@mdc,callagemmdumqt@dat@ vlagendotihaf which chmbnpiepilse ap¢oading to
I

the me orlz:lqs %e%c a#J{?; Eﬁt P\]%o%tl,ﬁ 8%? 59/ ‘i&shﬁ&’ Aﬂ% elglé b QJ]é %(9 Rﬂaﬁg gt al.,
whlcﬁwgdylﬁcdrporatédﬂ)yffefehﬁﬂs irgs&dtirei§d Due t&htSthant tabliness,

4,164, 559, 1ssued Aug. 14, 1979, to Myata et a
methylsfedrrollagandp Emycallycissdiprbigadhesiye sampasitions asuliscfased in U.S. Patent
No §g#1 gty. Due to its inherent tackiness, nethylated
' agén is typically used in bioadhesive

osi tions, isclosed in U S  Pate No. . .

l0233;i EEQHWS fqr@z%gq tﬂ@éﬁ lapg ey epmRRSEIGN, o Hie regsgpiyention may
start Batlﬁ 6 BHTROR Ehb éi’ltielteﬁ %oﬁﬁl?rf’l?aﬁ‘ﬁo 'tlﬁ@’;ﬁf@l‘itﬁcﬁ%ﬂw or more fiber

start out in f far form ge render ed
dlsassmniﬂy lageﬂt$ afheofibar Idmasaédlbﬂy agmnblfs tmlealb’rprmn‘emfantmount sufficient

ents. The e i sassenbl. t ]
to rendep ot gech DB ol haRECHR A DU Ao Cgied PEVF e e
dlsasgéh?ol(}‘a HAIRR u§@9§tﬁ@gfe'séﬂt iveRBSH {HRIddk] wih@k liftitation,3frious
descfii bed above er di sassenbly agents for use in

blocmmtlbte@@mols, avigwtacols, inordanigesaltsyiand oarbolydmatesm withrhiocompatible

steon e RO el RForeRy o Seu oo RSO Rnsinds ol nd

prop%llsﬁ@g%(ﬁ etdife RES, nehtbaichinpriisit aIcoBsls, sRtiehesth@b], methanol, and
i oconpati bl e al cohol s i ncl ude glycerol and propylene

isoprgpanobimayl 1ot do desitabisefor useon s @r@bwaqemdeooém@ﬁ of g present
nve Poﬁgcéue tpg%eiq q%r}tl ﬁgtéiggge%[o S gf;%gcts {)1’? g%ngg rlll %(ntlilg‘:telv1ng

themOfExbﬁh@leIQ lEa@ito acidd\fdlhdedrginiiiee Bxamiphsiof ifejaid $ﬂﬂs liyclude
del eterious effects on the bodﬁpof t he patient
sodlm@@lépvd%@n RatesHUESpil e SAIgTOughicAg oY drefss, isHeh fferious sugars

i ARy R P e e

prefegrad o ht)hdf Bhesof fbee Hisasemblyi apasts bagans thely weh halienytotoxic effects
sucrose, may be used in the practice of the present
m‘”Whventlon they are not as preferred as other types
of fi ber dlsassenbly agents because they can have
[0234]yt Borousiedn Gfsue atlsesionninvddddion[to 2&4th0 maysdtsoibﬁ desisableto

adhesion, in addition sea
incorgai BBI B P IBHRGY U B GbRResn duiE 82 AR compositon
to pr&hgﬂé B11Par {dhRELA oﬂleiﬁdﬁtmnotﬂehﬁr@cﬁ@h&%f lﬁ%trédo?ﬂmds such as
onmposition to pronote cellular adhesion. In
cmquknahymmhukhenwmmnuducmBﬂmz@heﬁgnhndﬁawhﬁﬂdshsuch as

[0235] The sealant matrix compositions of the present invention may also comprise one or
more additional biologically active agents or compounds. In one embodiment, biologically
active agents such as taxol derivatives may be added to the sealant matrix composition to

prevent adhesion at the tissue defect site. In other embodiments, biologically active agents
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car boxynet hyl cel | ul ose may pronote tissue adhesion
and/ or swellability. [0235] The sealant matrix

W@ 9p0si983 ons of the present invention may al SPCT/US2007/074984
conprise one or nore additional biologically active

such G PRot R BREH e LageRts TEAY QFeels e Sooy MRS e o -
traurﬂaolnﬁtﬂ@ed%nﬂ@tuﬂﬁing (&g S RITPOSY Bdll‘éf‘wbﬁh nEﬁvﬁE@"ﬁat}ﬂ)%BﬁS lb8Anisms

at the tissue defect Site. In other enbodi nents
may have| eotgireshthk yissustdedast sitge ot wosol. D ofign §mbodosats, blologlcally active

PCT/,US2
seenfhi & DRy OB Qe Ve DN LI R ) Ty GPRRL s
order@o Bacilitaf® tiskichtaBng Retlfgeheraiond 16 ifirdrt MBSdinRnts, bloléﬂ cfofting
or bull et wounds) where pathogeni c organi snms = may have
agentgntueh eglthremabin; mayde gédedde feithes improvaseatiarg and tisugapgeneration by
ts, Lo I
actlvagt%n %n]f%gc ocragéaﬁa gg&%%l %S' @é%cé :gg ]por%ﬁ]&#%zs %igl%ge %?1{ are not limited

to, protein, tabetlydidtss l:lﬁcl&lctaadls Jandafigtgsnit and angahmﬂaadlegltalgsawve
heal i ng and regeneration. In further enbodinents,
m01%‘l11@>’bﬂlcg RO ERZYIIES, HNBIAISS, a8tiRFPPRRStiE REDHD PACtETRN PR BERa -
: {
schel KAEBIE oy Y Gl (TR B el BTG REPAERE, i agents,
hemaostatip apans, dodah anestheticd) ati- mﬂmnmzttoﬂyl aglents,chormonesp amnaﬂgrtgpmc
car bohydrates, nucleic acbgg and inorg

agentgy Y eﬁlngp@g%s&]lqttﬁrsagstyp hm)ﬂ@gm ﬁrﬁj@ﬁtl%%reproductlve organs

and o%%éﬁ(ﬁ@ébﬁd@@ Shdd éétillﬁ%ns@[?ﬁ%&ﬁeﬁbﬁ&k' THRYGH Biologically active
cteriostatic agents, I - adhesion formationh agents

agent(' putdrtias agentbhs whed ihmam anesmpassecorganioof twkgaagemokcules which

nt.iviral ents static. agents, cal. o
exer Gt HUGTECS Takbp- PRITBhA 6Tye 258t bo G g imitation,
enzy B, rédpio? Qﬁtﬁg&nst@gl@@o‘ﬁlstsaﬂbﬂrﬂﬁféb eFowiheEtets! A6 ol béne

psychoactive drugs, drugs affectlng reproductlve
marrw,geamtnblotlan @nb+a|dgcﬁnmtfoeruatn@egent§u@ﬁmasr0hmﬂ pgats ether
m. " bi,ol ogi cal

phansfest G ab dasiokdfn, Thilornlk B EREnh Yo S e o encomps

combMiidA 6r MixthRObORA) 6 Bk BtV EEenR] shiefia¥Ehtoei ol ogi cal
effects in vivo. Exanpl es of active agents include,

t Y C St s or
[ozség" 80! %[bl!)eic%% g%llﬁg&hents%ﬁ t@%anj 5 @?ée‘ﬁ[ @g@ﬁg@g 18>
concémranom typidallpibelawe 50% dtweigd b€ searnfpositiahs, asuAlydisy 5% by

antim crobi al 0%%2 ot her pharmnaceuti cal ents
weightnandefisnsinved % tphweight i W e PE Qiguft active agPrg%may be combined

ina sgr[ktl Ao shRAnSRARTRAS 8r mb it H§ 9 b@u%‘éd“zt%gﬁ%h%uc iMent

active agents as erine
activbt@apdriens vdmﬁqamde Ddimpmzlehts rhappinteaddt yt ﬂbe dplumy: pite. afxemplary

hemqrﬁg):tlg}z}lgt\e/rgé K}ph}@ éﬁégle%gzxgzg qt‘@n%é %g%rg?\l)’st%[g)c%)g@{ts like
thron¥¥ih Eﬁg beaaﬁgecpl%tc%ﬁcé?l?ﬂaﬁ%slrar{gl n% ﬂﬁﬁé&m le, Bh %ou‘?@b % Mout

suc ctive agents may be conbi ned |n ‘a single
10 Oﬁﬂdﬂmtsthtamhm aedhbhydregel,ar frome ebad Ao &I 2biooh $0GPelynitsethrombin per
ed.to deliver different active conponents where
ml hyg ?%flconponents may interact at the delivery site.
Exenpl ary henostatic agents include thronbin,
[0237]i bTherogestinkedificst and sengnd‘ Iadymplscomﬂ@ﬁﬁwna@amalagbmp@pared to

contaﬁrbl?e?réo)}ltg %gglgg Eg%ﬁ%/ %g af 10giﬂ)rget og%gfc}g%fs%ﬂ%tre,a ct>r| f?unosrmre,a 1?1%@69 to aid

visualization of the compositions after administration via X-ray, or F-MRI, respectively.

51



10,000 Units thronmbin per m hydrogel, or from about
100 to about 1000 Units thronbin per ml hydrogel.
WO 0@8/p)698he crosslinked first and second pol yneeCT/US2007/074984
conpositions can also be prepared to contain various
or bharium_.sul

10238 G RSPl RS £ Y 06 Rl Bl i Bition imetuce
t

grovﬁﬁ RASYS, ’shr@lg gsp‘gir%s?c\f/nérﬂlsg%gv% V%@fgé%gl} Olsggﬁsﬁérblﬂ)ist @bwth factors

(FGEmmalsE@@wml@Mh fp@e@&(}’DﬁrFé} epidermal erowid fagierst(EGEs)

conq%ﬁt&e:‘fel t??éltleh %crtl(\:/g e %?!%ttl es RéngP eé)gefufcgfnn é PIS; md;lglof%:glcv\}l% active

anal$ CtragiBentd @nd deriVithveobf ash gﬁfvﬁt‘MfEbté@C Wn&bers( dHGEs Jransforming
atel et derived growm h factors (PDGFs), _epi dermal

gro“gh nter (TEE) svpergeneramily, véyeihaiemwbfunrdanat regatatery pegfeins, are
partlgl?lgrtlg glee%er{fegl—rﬁgl)nb?rrg g)}“ ﬁn%% &g)n %%gg rrfgﬁlell glélgl: g#eo&'tf ﬁ&r{ﬁormlng

grov@h Gabkdis tfaﬁ bﬂﬁﬁple I\Hmb-@ﬂ ,ST GF- ,8 DeT GFa@ Sf (bbm APrphyigendtis proteins
factor gene

(for gxamnle, Wa@o‘?MPﬁ @tl\é]?"r?s BNQ?“ & BNEr 1. RMPof BMP-9);
o B R0 3 o
growklEacfdr, (EGE;-plitel2t-ddrGred @0\8&1 fad‘:[on(ePDW)phlsg]ﬂnhke growth factor

81 oy o g o
exan%fl@ V@]BF flzq ﬁrﬁctfvﬁ&r(f&@%F% AEH% 9@ |13§§1tvugl§ OX¢dyih agd)or

dermal growth factor

at erived

l02381 éﬁ i ofiore i gty ﬁﬂmwé P %%t?lf@k LR Skt o
manfnaliafl t(lblll)fi Br B be%r@;y\ir&l ShnkHepicaInt, isddh Ry rasdrMifart MNA techniques

exanpl e 1); and Activins (for exanple, Activin A
or byngarjops nhmlcﬂmrpmssﬁsm) addipes g]la@&a\ﬁtaﬁmﬁafét Qrderiyatives ef these

t ed f - . fI

faCtOrrrSa gan e used CngYlﬁg& %1@? tcl:lg e)gﬁﬁlltl : éleads? g Ox{lg &F %hﬁ%?oqg%‘l?iﬁ achi® 'ES} of the
natw&&ﬁdile@ﬂe bFoﬂ amiply, Bedo gs[ahlﬂbb Edﬁ)ﬁteﬂllﬁé‘exptb&mbly o¥ @d‘rie@ Wiered by

cheni cal processes. In addltlon anal ogs, fragnents,
site-gnecidiernylagangais oppthelgengtic engnesFiag éshnigiesised, provi ded

that they exhibit at |east sone of the blologlca
[024@Ft Biolbyically ddiiwe apaits ey i iotpoeatediito theasglbhst, mérialcogposition

can be ggepared by expression of genes altered by

by admpeurgp &t P45 ?Enl?ﬁﬁ‘%@@n%“éli@ ageniHMAY Pe GURRE Nt RAvYleHkicplag! matrix
com?@s?tmﬂsqﬁ' gﬁrey /i %t 4 t%d%ﬁﬂl fPdroYh R EMbYEnRAL TS aﬁﬁﬁ}ﬁm@% may be

ncor por at seal ant matrix conpdsition
fixecholntd atsalié suppnrtcmeh andodidgereastdesatited wboaglentis snvlynttmatrix

m xed i ered seal ant matr onpositions in.a
comapies: 1 SF FROwTF B FHETAOER B GO HEAE et matix
comﬁ&ﬁﬁaﬂs UL 1e8BbelSbotd, ¥ gnfa'IHgoth@sesa%laﬁtg vﬁﬁhQH@fﬁncﬁW 1 gfoups on the

| agen as descri béd” above f he seal ant matri x

first oosrposd coropanent syngekie polynivoli Rreextssss foheovalpetly bmdu;g telogically

I ncor ted in o t he seal ant t a
SctvgaEEHT it FBVED oD B RERL AAEL PROEIGE Blycd are
deschb&@finl @RBhorly 84Rme@ .S e, N, r531t62013051@,§ﬁ>ﬁd\1&20|1f()019©m to Rhee et al.

synthetic polymers. Processes for covalentuy b|nd|n
Suchy¢aphpngitioas pyeferably include linkages that can be easily biodegraded, for example as
aresult of enzymatic degradation, resulting in the release of the active agent into the target

tissue, where it will exert its desired therapeutic effect.
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active agents such as growth factors using
functionally activated pol yethyl ene glycols are
waele®snidsesl i n commonly assigned U. S. Pat. No. PCT/US2007/074984
5,162,430, issued Nov. 10, 1992 to Rhee et al. Such
composi tjons erably in | i nkages that can. be
102455 Rimpie G e ooyt il gioaly ST Bty Cpaning
16PBAR R bitps SR8 1RIGbs@Rked Sotithbd dehpoRitioh Snvddl B35Rir thé h&i
ne a? g%&lgé into ﬁhe ?é?g%% tléguél where it {ﬂ% e
agen‘ewﬂ]n thei first cubmpomemt sclcendpmupdanente hfiklbydrog2 fanming component prior to
adm1f211g}(1)‘§1{1q{1c0116898 ggfrt{,] Qzﬂ%gag)% F%}%?lﬁc-g 12\6024% trﬁ@tzlllzfrgglm%ogﬁgrrl] (t)odthe tissue
defec? QHJI 8bhd Yith BiSlo8R RN H Gth8 bRYRScAIN etV d e chf REFIdabtkith the
pol ymer conpositron involves mxing the active agent

second QOhmIOhnentfandsble ceassiokehinfo e pormis stspdinkedt matapcpt the first and

secorgly ?F%tffor Q?Ej‘plgﬁlc%%r%-l (?1%12}%1% ﬁr;{ln&gne%lﬁ%bsgre ;sr}ttgén 101;],%ica?ﬁu1dn This

proc&RFPRAI feb@lNint Rdvhlegt Bih@iay 6f thdtewd agrithoahditrasslinkkd fomponent
bi ol ogical fluid, the biologically active agent wl|

polymperapatrigiporianed th%@@@ﬁamem*dvﬁ@mwfa%wkfen%% graduring achighly

effect 1vé &st{]alnedprgfegé'é cto‘r‘i{p%§1§1o inked matrix of the first and
onen ‘he hydrogel -form ng conponent

sor bs the blologlcal fluid. This_ procedure w g
[02421esmh@ typa abGempwHof Betivs aggnigised Wall denend cAmenetherdagtpgs, on the
[
partlé"lﬁﬁ'%‘?’[% taﬁ]éf (%Ar : x r%r%?%?te\%%lh% i 85@%{05 gﬂgﬁ%o du }?i;]rrgnta&ﬁ(mehcs of
the abtivghigynt sefekedt | ve sustai ned rel ease conposition.
[0242] The type and anmount of active agent used wil|l

V. Iﬂ@gﬁgon d.l?fmer&ﬁagﬂgofsﬁﬁh@wmmhwees particular site

tion to treated and the biol ogica

02051 B A TR RNEhE aPb ABBA MO8 b

bondBb ﬁ@ﬁ@@%&%&sy 29 8t ecTidBhisie 2tk ofBerskoond PR SinkhH18 So@bonent
the present ‘invention are generally adhesive and bond

reacttvath nustaepbilistgramg Iof/ coliagen frethe [tisgiterad i targst gjkco pare gprous matrix

t he. second.craoss kable co s
comiehRioBE TF 1 egpat pi 5PC iR ATE RS b dpaiipg o wsess o
barriér3h &€k for Heﬁqosﬁ@ﬁethﬁ QEQaE BBt Lomp ST DIf tHeqirSsehf 1ntll§l&ion are

i nvention can have unusual Iy high tackiness. Thus,

usefid geibiondhesives (pskondsved or Bigist tigsuennder gh Y%‘?loﬁléﬁ]tfé)P3’§1|°§s "As used
herelhhtﬁe %%l agl%agﬁae"sir\)ex "B%‘[ggcchb tfégﬁfe“)fan& h&rglcgl gteswe" may be used

fon are usef ul sives t

1nterd§fﬁh§éably Dnesmpars Bfocpimpsm‘tﬂé Ognp@dltl(ms repabiloaeffebsng &m:borary or
herein, the terns "bi oadhesive" "bi ol ogi ca

permgpgid §§t%mnenhlp@we%qh§ SpEiaces g Rative ﬁ;é@leg,é_)r Befwygen a native tissue
I l;
s A€ RAPRAER k0, GO S001 O IBALE .
nent t chment _bet ween th f
0248 Feenesd ol B brebe i adpncd o ?ﬁﬁﬂéuffgiﬁv%ééwnd
surfagé! Qh@seﬁféﬂf &%fdxvc%n{ﬁéﬁﬁﬁ gﬁﬁ' ek RG5e ah d&y ?&W(ﬁ@%@ sidet ﬁ)rm) is applied

synt hetic 1 npl ant I'n a general nethod
to a frkf sicfabs ngudwﬁrsamﬁach methtn afntaxtdd with th@upctcmdesutf@ceapreferably

im%ﬁaﬁtﬁf&?@’ esffJ %ﬁ&?élﬁ]&&ﬁtgﬁﬁel&)b 3}5{8 é{ltflé n,%? OZ%%:o?glbe( ttlrs{ and second

surfaces is preferably a native tissue surface. When a mechanically stable hydrogel forming

component is used in the composition, such as the crosslinked gelatin used in the examples,
the resulting porous matrix exhibits increased mechanical strength as opposed to a

composition containing the first and second cross-linkable components alone. Thus, the
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to a first surface. The first surface is then
contacted with the second surface, preferably
wo posedi@sEl y, to effect adhesi on between the tmOI/US2007/074984
surfaces. At |east one of the first and second
surfaces is prefera a native tlssue surfa
strenghB H A adhpsign é@%ﬁ%ﬁwmpé@&e pEReRsAgalse H’r‘fﬁ’é’ﬁ%ﬁ@s rhﬁayer of
Shrik BehRn GRRATES W be 184491k G OSiralty Gfld
pmngéﬁaF#neuse in tae exaé%les egﬁﬁeeggsu tlng goréﬁs
physwidgidak mexhviniéal stréssest eased nechani cal strength as
opposed to a conposition containing the first and
0245€CORL S Qe Bictd MERBE Bel G5RA1RE Masiual 0 BLusidS bther dfpfopriite means,
[ ﬂo 2008/ 016983 P(,% uszogégéomgm s}?r engt% Iﬂﬁ o
whiledih esisslinkieg meetrontlh proceeding mglréﬁmé?egsshsklagssﬁyplcally

comp AE GRS Siq 5 i rmelyipe B SaRal BBl o BRTRR Hoever, e

time HHYABEd f&mzsﬁipwt@&bgs@lhkm?cw 80 A depbh@mS 66 a nliB4Ddf fAkters,
two surfaces may be h t oget her manual 'y, or using

1ncluémgéhe @ypper ayrheleeulpresgights ofiiiel fstand seqomd sressiingable components

and, {no Cf: gtﬁ)clrﬁla{fyc Rl O%Fe{g@e\?m&}n%?rﬁfaggﬁé &;6%9 A n%ﬁé b{%léart He thrc'get site

(.e., ﬁ@mhmdﬂ;geﬁtfmoﬁewsan in fagcer érssstiakip@sinidspn. However, the
tinme reqU|red for conplete crosslinking to occur is
ep
0248 DSPAEE O N lor RS 1 b M B,
used Q@RS t]del taﬂna rhative disguet emtompaasa:sl bialmgtal piasues tak arelnative toethe

effective concentration th nt.s at the
body(of theespegifie @atlfmt BEhE P s ST Rahe g Faky fosph
encor?m?%ts@sr bibl %ﬁ:% hé%ﬁéﬂﬁattﬂa% $en 419&%4@ orAbmb &SR b8 hirt bPfhe body

St andsecond surfaces 1s preferably a native
ofa paltlssufer supliztateon tAsanotlns:ephrh@ﬁthc hodyt ighe eame atent (sech as bone

nconp i ca |ssues hat re native

sutogrgfTy Hon (5 Y BTTEHEC SpEet bl HedRBE G o] o bognens
of thé‘ﬁl‘i‘f@ntﬁﬁf(ﬁh e uts&Ftota%hEPe a8 de\OF skih TEHE one SHESNPBERASs body to

bi ol ogi cal tissues that "have been el evated or renoved
anotlfer pant ofidhe pady, asfin theeagsoafye bush vistipat i ent f or

i npl antation to another part of the body of the sane
[024jat TEBObthéSefc@mmab BBQ nafivd OGu&birface S&khdh-hdtBR tissue surface, or a

autografts, etc.). For exanple, thg conposi tions of
surfagepia SmESHE ieplagt. AF used derery dift teoh emnae isats " epcompasses

h S 0

blOlO% Ietlst%ugs tg%tg}%ﬁ% ?gen rléft'n%v%cf ?ﬁﬁﬁ@g ‘t&cgtg)’ &afsa ({0}11‘81{ ﬁ%&%ﬂg &hoo?a}é be of

the s&tié pevies bt 6T a Bl@ﬁéﬂ%} spdoies tidnahe sadipian gatiaay) foe 1rﬁplﬁﬂthﬁ<\)'xeinto the
ti ssue Surface a non- native tissue Surface

body pfr%@e@tfpagegty(ﬁigh &issue ainﬁ]grgmtranpglagg)e &R @;(%rpp]le tpﬁ grosslinked

polyr%l T COm é)% fﬁﬁﬂ?&% he g%%%éﬁegﬁ@@ gﬁﬂ%ﬁ%ﬁ] t Bk glxgﬂé%‘?ﬁ heart valve into

the hetatef a aieheaid sealwounslthdbeanf valvdie prereat Rp]etgees or of a
di fferent species than the recipient patient) for

[024:%]”%@'{15@&%9&11 it %ntnh@yntﬁafé‘yl flan?' &RGHBLKRS arﬂ%lb&ﬁﬁpatlble

tissue and organ transplants). For exanple, the
mated alasthdakfod implehtghier intwtip bsdy Dfmpatwht ndtenporepaseed by the above
Lnvention can be used to fix a xenograft heart yal
definjtii o, G5 aBd P paedit Ry L TP BIRAMS RS Ferdpmole,
artifidial M6od PesBEIEMRA vhIRBK @Bficial organs, bone prostheses, implantable lenticules,

vascular grafts, stents, and stent/graft combinations, etc.

VI. Use of the Sealant Matrix Compositions to Prevent Adhesions
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[0248] As used herein, the term"synthetic inplant”
enconpasses any bioconpatible mnaterial intended for

WO ppBant9si i on i nto the body of a patient not PCT/US2007/074984
enconpassed by the above definitions for native

IS eandn -natjve tissuye. S thet
102490, A8 Fsro gl oy ions PLibe diisatiod BBk 3pi Tspyeg i order to
prevé&fﬁkﬁé%rmﬂ[&' Jﬂaﬁh&hor@ TSddVing ROMREryRITQsune®Bternal tissues or organs.
i mpl antabl e I enticules, vascular grafts, stents, and
In a generat mgthefltforembing tissuento, prevent theformation o adiesions £pliawing

sS40 B CAARE QB USRI AR M s e

polythBeorgRahiel, tBeNP eih 1dyenst tBé rdabior Ilﬁié@ﬁk*éh@ﬁpplﬁd tOtheRbues
tissues in order to prevent the formation of

compitsings Pwrainilisig) awl erpdingerjde yheourgieglsity beforg subatianig] crosslinking
s ph SRR Pl TSGR eorp b FoBRIF B S ARl or 60810

electlfo(philﬂvgrdilg)s onUh@sscynd sighdtic rpSIyn@d’ﬂd Apptienidny Itliehehcttﬂbn mixture to
olymers are mxed wth the hydratabl e crosslinke

the tweyﬁ@ magibe hysrrReen. spHEng. bmshmgasywqg (a H%SCFQS‘% ghayig) for
powdfiell dhfhostioROBy ftkehiint A% hRUFS: S EQTIASIRA marix
comﬁmeftmhemrmhs tiasuie] @l b}czrny&slher rhvegienhasamccurred b et ween

t he nucl eophilic groups on the first synthetic polyner
[025(2n dF&lT@Vlngpg;?ﬁJaﬁgﬁ bf #he r@cﬁ&?ﬁm@tﬁret B %éﬁﬁ%&@ﬂ sh¥ rgrg'&hhﬁng is

ication of the reaction mxture to

allowteid$s nentgiut én sayprie thgloswe of gieomygiegd inankidi. n@ncemrwﬂmlmgg has

react s UP R G Yt anE o Sl ST e peig el ot

stlcktt@ﬁle%%ﬁﬂe@ﬁﬁsﬁ@t Al this SRR, B sAiea] ki@cdnl ReSdliEsed AkinRY
any ot her conveni ent neans. f0250] Fol | ow ng

converpisinabmednsfsusfires,reéc. . eact i on ni xture to the surgical
site, crosslinking is allowed to continue in situ

[0259" i B %én@raﬂi | cOBIpOSItiBhs thCachieve cempletdtbslifking ithén a relatlvely short
Cross |nk|n%§has reached equilibrium tissues whic

periogoé tirediigh 8- 1 imiuies fllastingumiruernd thofisteynihedi @ekvmﬁnand the
Jek to [ \
secoq‘%fsﬁ@?h%ilﬁ éolgugnrer | Iggy( BéS) ﬁ{ege%eh g&i&%é? (t)}? g&g\%}élﬁﬂg 8f ﬁfrglcgl adhesions,
S0 th@tQHé/ Qurpicalnsde ﬂi@ﬂi&clé@d&ﬂﬁ@&ly sdom. after L&RPlEfion of the seipidal
onposi tions that achieve coggjete crossllnklng Wit hin

proceélufea Fprthgangrest irnrefeped thag 2 by drafagle qrossgnkedspolgner il &s
I I

relatltlgg h?@e{i}g% %}E{t eg{hcﬁeg{% I t?% cén%ﬁe&{;tzaﬂ& X gra%(e cfrggrmnked
gelatilased in theexanplesnd imencasé th:eun@hanibaladalbﬂﬁy ofithe costing. hat

the surgical site may be closed relatively soon after
[0258° W@h@ma%gg exdalp1 &SR the Pio OREQH R EMAbBRL ARSI alflrst

I's preferred that a hydratable crosslinked pol yner
crossvlliltklabb comploatritwethya stcgid ereshiamiabl costpoeergtahd bdydmedl-fonming

he conpositi such as.the cross el atin.

comppbgel” o opR s L SO A ot s pl IHEE s b ide those of
ordlnihaeﬂdllh i the @t vhﬁ?a S&ﬁﬁlbﬁghscﬁ&a%d-ﬁ@&rfpﬁbh ONh&Mg to make the

eXanpl es describe the production and characterization
prefepfed anfopdmentscqfdh@cdmmﬂasﬁgl @Immﬁmsmd\ﬂiﬁwhe%ansl@é@n@ intended to

hmlt%lrleossc%pé of! Wﬁ:ﬁltﬁe mnve 8rr§er9§,arc? as thelr B ven A | E%f0 rterl 2% been made to

ensure accuracy with respect to numbers used (e.g., amounts, temperature, molecular weight,

etc.) but some experimental errors and deviation should be accounted for. Unless indicated
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conmponent to form sealant matrix conpositions, and are

put forth so as to provide those of ordinary skill in
wo b@sardosav t h a conpl ete di scl osure and descr i pCT/082001/074984

hom1to nake the preferred enbodinents of the

conj ion nd d vi.ce nd are

otheres RS B P Eiehh Ghisy FeightveRipe pgreglr weight,
tempERARE & iAUeLiREd Ceﬁtl’%ﬁ?cfét erf‘pregfafeQE Lol RYLatRRGPhIRAE tO
ensure accuracy w fespect to nunbers used (e.g.,
VIL unts, tenperature, nolecular weight, etc.) but
Igf(gperl nmental errors and deviation should be
accounted for. Unless indicated 55 WD 2008/ 016983 )
Exarpple/luddiogAny Sedad Carmpengng & ompositions fer weerin Seplant Matrix:

r ge nol ecul ar
Prep t&ﬁ“&?}g ntekregtl\l/}r e e gm‘im’ls egr eeé %&Eﬁagr ade, and

ressure is at aqr near at m)spherlc Vil. Exanple
(0253 a b Eollpwing ¢k selefions o6 Haiaus Shamsm P E%wsgelﬁrmﬁ%d by (10)

gramkl/éﬁ éfﬂﬁﬁ@bﬁ@g}/&%@gfl tﬁr gﬁg@{agé @%ﬂ%&@?ﬁ??&a} ﬁ%%gton Tex.) was

dissobteddk 93wl aftwansrs Tt (l‘ﬂ)aigi‘ams&f déeffaning G DRPEE) QMBD@btamed from Texaco
rep red: Ten 0 Jeffa ne E 2001
Chen&ls%h TR} Waﬁﬁgﬁ*@l Bk slowiter céhf; trapge, PEE 3400 MW,
i
obtalf@E ol %E%%&@W“F B By RS d&%"gi%‘%%%%#@%f i
EachGatipathyer dvamint BEGIsvRtonsprépartd afoveataamixed dithragoeuekolutions

b df h
of trifigk YRS AR LS TS (TP dd M cH e b G Shprwater

Polyr‘grélrsgﬁs se’tzﬂﬁ'gl Afrdpiér td’é[&@ di -am no PEG sol utions

ared ove was m xed with aqueous sol utions of

trifunctional ly act] Eﬂ' gd SC- PEG (TSC-PEG 5000 MW
aI SO obt ai ned from

earvvater Pol ymsrs) as set forth
T BEE T L epaA L Crosstinked
PoI ymer Conposn £ ons Di -am no PEG TSC— PEG + Aqueous
Solarend pEBO | O ng + 50sd-peatemngbéods dOLwgt+ 50 | PBS
501 10 mg + 100 1 PBS 250 I 50 ng + 500 | PBS [0254]
Theulsol uti ons of di-anmpny PES andwakSc- PEG were m xed
BSilg Syringe-to-syringe mgnkxingl #a&ch of the
patari al s was extrudedid mgm-tive syreage and allowed to
sei yhor 1 hour at 37 € ogachscof ut esmaterials forned
a gel. In general, the gels becane softer with
increasing water content; the gels containing the
[0254]ea%he sulwtiots of li-aginedBG snd VEGIPRGWesrmowed RESY syenge-to-syringe

fir t. X :
mixing. 152%% of the materials was extruded from the syringe and allowed to set for 1 hour at

37° C. Each of the materials formed a gel. In general, the gels became softer with increasing
water content; the gels containing the least amount of aqueous solvent (water or PBS) were

firmest.

Example 2: First And Second Component Compositions for use in Sealant Matrix:

Preparation of Crosslinked Poly(lysine) Compositions

[0255] Ten (10) milligrams of poly-L-lysine hydrobromide (8,000 MW, obtained from
Peninsula Laboratories, Belmont, Calif.) in 0.1 ml phosphate buffer (0.2M, pH=6.6) was
mixed with 10 mg of tetrafunctionally activated SE-PEG (10,000 MW, obtained from
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Exanple 2: First And Second Conponent Conpositions for
use in Sealant Matrix: Preparation of Crosslinked
w@iog0Lep83 ne) Conpositions [0255] Ten (10) m | PCUS2UBT/074984
of poly-L-1ysine hydrobronide (8 000 MV obtained from
Peni nsul a Laborat.gries nmont in 0.1 n
SheapgrrseeABemB A YREVille AlRy lrbﬁ&enlé}B%cf SRt e hipft gel
Imo&f E nctionally activated SE-PEG (10,000 MN
almoft R a’g‘é?r om 56 WO 2008/ 016983 PCT/ US2007/ 074984

Example 3ednpo<MId SEHoRg GAmbaen) Fomgiosttios fusotseitiishlaat BFiprix:
Effec@&?'ﬁﬁ én éel Formitifiek BRELAhiGE PREIENra SHIPRE Fé19ndlafiths

use 1 n Sealant Matrix: Effect of pH on Gel Formation

PEG Tet E |
10258 GEhRPPARR i BhE a0 B SUR? By RO Rrape at i
6, 7, T3 aRk 418 df)d'r@d ﬁl-:pelﬁE@sﬁés [Hd1loGing/mixamlo Bth¥edt - 4P PEEHand tetra

in petri shes.” Foll owing m xing of the tetra-am no
SE- PE@Gﬂmhsheewsp tilgr repegfedi yidhaigal #eon tiae was £onsid¢red to be the point at

t he I t i
onic SR Ph i A PR, Pt B SRRLER BT s O
amin6 PEERletr@ SEPPEG forgall@ione at fobfitte@beitahige kashb@usn Table, below.
am no PEGtetra SE-PEG fornmul ati ons at room

tenperature is shown in Tapde: 2, bel ow TABLE 2 Effect

of pH on Gel Formation of Tetra-am no PEG Tetra SE- PEG
Effdcr 8Fl gt ool AeinaaraiTbhorePbts akehs PEBFFREG SIREG Formulations

(mg/mM) Conc. (mg/m ) pH CGelation Time 20 20 6 >90.0
TetraianifQ BB 7 20. OTefira SE26E®0 8 1.4 nin 50 50 6 24.0 ,
Concpi f19/80H 50 7 3. 5°9n (M@mHo 8 10.0 Bec 100 100 latiypn Time

m-n 100 - 1007474 -0—see 100100 9 10 0O 00— 200—-6
||| LI} LT U SC T TOUOU LU0 O é—\.l A% OC\J LUU g ?/mln

%0 min 200 200°% 9.0 sec 200 20058 5.0 sec [ G257 mit
e tinme requir for gel formati on8 decreased with pin

g@crea3|ng pH am% |ncreaS|ng 6 24.0 min
50 50 7 3.5 min
50 50 8 10.0 sec
100 100 6 9.0 min
100 100 7 47.0 sec
100 100 8 10.0 sec
200 200 6 2.0 min
200 200 7 9.0 sec
200 200 8 5.0 sec

[0257] The time required for gel formation decreased with increasing pH and increasing

tetra-amino PEG and tetra SE-PEG concentrations.

Example 4: Evaluation of Hydrogel-Forming Component Materials and Methods of

Cross-Linking and Measuring Percent Swell

[0258] Gelatin particles were allowed to swell in an aqueous buffer (e.g., 0.2 M sodium
phosphate, pH 9.2) containing a cross-linking agent (e.g., 0.005 to 0.5% by weight
glutaraldehyde). The reaction mixture was held refrigerated overnight and then rinsed three
times with deionized water, twice with ethyl alcohol, and allowed to dry at ambient
temperature. The dried, cross-linked gelatin was resuspended in an aqueous buffer at a low
solids concentration (2-3%) at ambient temperature for a fixed period of time. Buffer was in

substantial excess of the concentration needed for equilibrium swelling, and two phases (a
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tetra-am no PEG and tetra SE-PEG concentrations.

Exanpl e 4: Eval uation of Hydrogel - Form ng Conponent
woRi0801@83 and Met hods of Cross-Linking and MeEEUS10NT074984

Percent Swell [0258] Celatin particles mere allowed to

[] i buf f
nyirae nhh P S B0 BT BTG St biuteo Rk Shiepect was hen
filteré®b P app1 Pin@ Y2cufilh On 5%@|Ym%hﬂllﬂil cutdb g tﬁﬁéﬁ'n@ﬁb%@XMﬂ_ﬁBGre

reaction m xture was held refrigerated overni ght and
BedfoideMass. hsafiett iemowal dfientranenins buffier nicembingd wesight ohihsaetained

et e R B B B UG, bl ARPlEEbran were ten
driedr 2 apysroginsesly 10020 f&%@éﬂd&w@ﬁd‘u@i afd the coBWined Ghdigls of the dried
concentratlon 2-3% at anbient tenperature for a

hydrggek easidue rhd dried filtenreemBiané wes veggrded. ng@itrmﬂsur@ments of samples

of wegﬁi %f %ggfbra'gﬁgwmgg%&gégetl Ir%sgduge%%a\gnﬁ% glgfror% é re IVH{HOU'[ hydrogel
were B%/ﬂéﬁgﬁﬂgd £ht4984 usdiydidegede thbagevastd o wathjdbyelwad dry

present. The suspension containi ng wet hydrogel was
hydregebn"Pergant avalll was theyprajeulgied aciolieven a 0.8 m nonmi nal
cut-off filter menbrane (MIIlipore, Bedford, Mass.).
percefffsivell =ri@Oix\[avet ofeighidfihadregal s diywfeight of tyl®gelpiddy iwe@ht of hydrogel]
wei ght of the retained wet hydrogel and wet filter
0250 S5 el ISP B EEAEP e g0Ps v
samplOI Eelatil dl“HeW@luéQif?bﬁ@ﬁ’t swRI1GBE sadfpléshesudpéridd imyefades 18 to 24

reS|due and dried filter menbrane was recorded.
hr prigs ({emgisupng (et Brisht wasdelinges cequilgiriugeswell-| t er
menbrane w t hout hydrogel residue and dried filter

[02607e nDharssulting baigt-linyet gedetin miverigls aisﬁmyafécfui)hhimﬂn awell values in
were used to deduce the net MEI&QI of met hydr ogel . and

the rapgg from,é@%’/gécr 130050 r Thdegssmetf cquitRsupy e k%ﬂpereﬂeét%dh%@ethod
éﬁ%ﬁ t swell = 100 X [(wet weight of

mm{%&é ogeP §gmeight of hydrogel )/dry wei ght of

o e b o AT T i 5B

HydHtalie @bl inke8 PoNHEOPr&fIcE €dim éﬁ)‘é@d bf é@fatlﬁmsﬁimked Using

resuspended in buffer for 18 to hr prior
EDCneasuri ng wet wei ght was defined as eqU|I|br|um
swell." [0260] The resulting cross i nked gelatin

t r' I i spl ayed ui I' ri
026413 el Sl B St Bt R e/l ey e e o
dlssow/e\ﬁh ldistieip@nded a0ntd m% ﬁ@ﬁ&% d.'/w}i@ﬁbr@ tegerabQfat 8%) at 70°
cross-linking. Exa : dro%Kaé or m ng Cbnponents

L Bt Oaiendthy i sommmy e R IGE (2 NeeclLeyir et 2% o
5 P Cel
3.5 A)gé)g éz % Lto'tt?%) gs ng A {181%3‘%111’(&@%?0 rg% {Jﬁus 11[}1ng was left

at Todze héiﬁpdiiatuﬁefbﬁblﬁé hd'_t@ OUEe bpdrbge] Wik laldied us1N§SSF réezﬁﬂ@ 12 freeze dry
allowed to dissolve in distilled water at 1 to

10%
systegip (fabsonegs Wo-) #rsksowrdlingl wptipe atvaine Blenday ngdel No. 3TBCY
(VWR, Willard, Ohio). The dried polymeric composition was then loaded into syringes and
equilibrated with buffer. The equilibrium swell was determined to be at least 1000%. The

results are shown in Table 3.

TABLE 3

Gelatin (mg) EDC Swell (%)
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1- Et hyl - 3- (3di net hyl am nopr opyl ) carbodii m de (EDC)
(Sigma, St. Louis, Md.) at 0.2%to 3.5% (or 0.2%to
wO2881688% t hen added. The resultant hydrogel POF/DBM0TOT4984
stirring was left at roomtenperature for one hour.
The hydrogel was dried using a Freezone 12 freeze dry
y using a

—syst-em—{tabeonco—No)—and—greundfinel
50{4\@%519 Bl endgy 5 H%(tngm 31BCO1 10QWWR, Wl ard, OCnhio).

The dried pol yneric conposition was then | oaded into
508y8%nges andl3.2ogi(Di2bVat ed with Wdbfer. The

Ll Lbrium I term ne be at | east 1000%
loﬁﬂJ]j‘V@esul ts(f\‘gfg §}2@\%9 n Tabl edliétZ8TABLE 3 CGelatin
100g$)vy DC Swed k5 39(3.598 WO 2008/ 0116983

/ U52007/ 074984 500 (8% 13.5 ng (0.25% 1080 500
(8% 13 5 ny (0.25% 1126 100 (7.4% 0 945 mg (0. 35%

1620 100 (7.49% 9.45 ng (3.5% 1777 Exanpl e 6:

e RO RTRAN A B 550 : SBEAORG rramenc

Hydﬁtﬂdaﬂw@hﬁﬂ&dd’dymﬁ&é Btoduca@dmpestd 6L HEatinamidc Aci d,
Li.nked Usi ng. EDC [0262}2 Celatin (Atlantic
POIY@QGA‘EWW‘C Asitb (Gosshked &sing EDGyhurn, Mass.) was

allowed to dissolve in dlstllled water at 1 to 10%

[026?]OI Ggﬁtlﬁ}%ﬂav%tfcr@élﬁtup rC?efrﬁraiip&dﬁs@org 6%b§r@ WSS QaCallGwed to

(rmor e preferabl Pol y utam c
dlssohm id d{sBll&hva(eBaghto, 1056 sochtSL(wéw) (vior} prqfﬂdbly at 6 to 8%) at 70° C. O to

s R S BB OB RBH P |56 4EP e v
and 18%?;13 -(FheméasMhdidiprog A aestiliindi @¢ mbp(rsl%a)rzﬁ omgtowa% (or 0.2

room  tenperature for one hour e hydr ogel

to 0.4faswerle|theneailded Thetasuliant bydresd femgdrm stiorngwes L@étoat room

temp?rﬁléﬁe ?quopgﬁlglér b'l§/hea 8?03)(%%ngas\/ %llgo%e%té rs]welrl] Q}% ?gsos%?n%ig@% fixed
periof Mf titdef{@drexaBpRi20g). Masisydrogel has @t ifllietyd yrapptyehd vavasm on a
determned to be at |east 1500%  The results are

filter speamirana(Midlinase, Bedforg Mass. Joaihgenriliprn spietay ysrigiermiged to be at
13.5 25% 1510 375
16&“?%@}3} 1%@{65@55?{?@@“}?’?%@/@ 1208 "Dy (40?5 250 (4%

13. STIRQB( 25% 2535 250 (4% 250 (4% 13.5 ng (.25%

2591
Gelatin (mg) PLGA (mg) EDC Swell (%)
375 (6%) 125 (2%) 13.5 mg (.25%) 1510
375 (6%) 125 (2%) 13.5 mg (.25%) 1596
250 (4%) 250 (4%) 13.5 mg (.25%) 2535
250 (4%) 250  (4%) 13.5mg (.25%) 2591
250 (4%) 250 (4%) 13.5mg (.25%) 2548
250 (4%) 250 (4%) 13.5 mg (.25%) 2526
200 (3.2%) 300 (4.8%) 13.5mg (.25%) 2747
200 (3.2%) 300 (4.8%) 13.5mg (.25%) 2677
200 (3.2%) 300 (4.8%) 13.5 mg (.25%) 2669
150 (2.4%) 350 (5.6%) 13.5 mg (.25%) 3258
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250 (4% 250 (4% 13.5 ng (.25% 2548 250 (4% 250

(49 13.5 ng (.25% 2526 200 (3.2% 300 (4.8% 13.5
WOrPO§0RBsY 2747 200 (3.2% 300 (4. 8% 13.5 ngPCT/RSHT/074984

2677 200 (3.29% 300 (4.8% 13.5 my (.25% 2669 150

15§2 pi gggs%@?%&é%b?/ 0749’833155 'ﬁﬁség-%g) 4?/;9 \301530 (38

15%3(%51%59 (- 2504 3?5 z’)l50 (2. 1%"/9%%5g2§9% 6% 13.5 3ms
3275 ~75 (5.5% 25 (1.99 (0.35% 2437
75505.6%) 7% 5025(3(1?‘9%)0 945 @9450m35(%352/®16 25 (2439%

59 O 0. 359 7 59 25 9
509%%%/%/%3 5% I (39 50 (/%, @%‘35'5% @§(5'§/ N s %61%/@
25 00 2925 125 6309 TS (Gofhng A0 (3, %5398

dro For m ng Con'ponents for Use in the

758é&5%|)t l\/ht r 49&’duct| on 9'@)31113 Gr¥ghent ed Hydk¥dbabl e

S L|nked i ¢ Hydr [ Bovi ne HisUum
50(§82§P @g?)agltatefg%flﬁlg &gﬁﬁteous sodﬁ%&é
25hydpoyi de ('&oeqsgm Chem ocpls . (3. 5%) solutiom708. 1 M

to 1.5 M or 0.4to 1.2M for a period of one to 18
hours (or one to four hours) at a tenperature of 2 C

to 30C (preferably 22 Cto 30 Q The corium sl urry

Exarffif 72 PREU LB R b A TR MG Bt a6 R T oduction
of a Eﬁ@mwﬂ{@mmmlcm LnMd)P(ﬂyldetih Eydeogelal i zed
liquid phase was then separated fromthe insoluble
um by filtratio ieve. The cor

R h
1026 5ot KoEuTn (R Ro o CYen o an 4Rt ou S iggfovide
(Spe@tHﬁl? Cﬁémic%p@[) opw) sahGeR .1 M @?S'M WO 24X 2% period of one to

After ﬁreetotwe | ve wash es t he cori um was
18 haus(endeth fonr hmum)q@yrt@gmxat@ra/@ft%rc torit)°CHerefereblym2° C to 30° C).

wat er .slurr heated to.50 to 9 . .

The PRSI ERY §/ob e ne B Hs R ap BE Eh RIS i iy ialgri cid

phos?lﬂf HcWAd dhuifhEc hilg (YRBhnTHeAiEDTKYTA § and tHe@eptrhi®ded liquid
he corium water sl urr}gl was adj ust ‘ed and control | ed

phas¢ w@:mhpmsg)a(ajecbﬁpmﬁhe Byso ble‘,contlm yHilgratigy deoughtiesieve. The corium

s EBF RS AR B3 Y RS 204 B

(Spe@fY Chbgicar €0 9CAYS. t Bfiertthe t&ﬂfdﬁé wekbkegthd\éatiint Gas suspended in
cycle. Thernmal gelatinization was conducted for one
non-pyFoganC Walgr and the carugeyaier Hrzrxmaybe thepdheatedrtp y0° (e 50

prefegzléb%?(gd é go g(y° %'té {heﬁhél 15'3?1 egcgi_@cséﬁd?n SQ&EB%’ tﬁlgag%latlmzatlon cycle,

ere ryrng | T a
the pH of the corium, water slurry was adjusted and controlled from pH 3 to pH 11, or pH 7

to pH 9. Also, the insoluble corium in the slurry may be disrupted by agitation and/or
homogenization. The disruption can occur before or after the thermal gelatinization cycle.
Thermal gelatinization was conducted for one to six hours. After gelatinization, the slurry
was clarified by filtration. The gelatin slurry was dewatered by drying in air at 15° C to 40°
C, preferably 20° C to 35° C. The dry gelatin, where dry implies a moisture content less than
20% by weight, was then disrupted by grinding.

[0264] Dry gelatin was added to a cold (5° C to 15° C) aqueous solution of containing
glutaraldehyde (Amresco Inc., OH.) at 0.0025% to 0.075% by weight and at a pH between 7
and 10. The concentration of gelatin in this solution was between 1% and 10% by weight.

The glutaraldehyde cross-links the gelatin granules over a period of one to 18 hours after
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C, preferably 20 Cto 35 C. The dry gelatin, where dry
inplies a noisture content |ess than 20% by wei ght,
woR®sH®se3 di srupted by grinding. [0264] Dry gePER/US200m674984
added to a cold (5 Cto 15 C) aqueous solution of
contai ning gl utaral dehyde (Am scQ Inc., OH ) at :
whicl thygetagpgaseparsiss év%e@ﬁve%a 2 %y fﬂir@tb%} %ﬂ)@ﬂlmfntaéwa The
abldlioh RohBintnSOLOE 390 1/RE667% b
gelat%lgjaﬁgégﬁsﬁ&?/gﬁh&{ d%/o by &Ls Wi eog I ut ag?a deh y/pe i
weightrsodsrit basf@hydrhte (Spd:cﬂammncgmmaﬂl Es, 6Ae)rw1&1 rgelatin sbnentration

to.18 h 08/,016 /USZO 7/ 0,749
sgain b D ETg o 1 el B RO dEe PHOREE Rl s petveen
7 to PYARLL &feQB %&rho%fs ﬁfé%‘réﬁ%ﬂhﬁ%d gélatlﬂ_ has s@ﬁfa@éd fRoRakd Adftle8$s phase

were then added to an aqueouS sol ution contai ni ng
by filpralG8 839l irerfat®m6 ﬂ%ekgylatlmqyﬁhersbweamﬁpbmedhy dep-garogenic water
Spe trum

with cg{l?eélﬁrnh%gﬁ:lﬂg B%twls?an i)é“t %gglqt’/h 1%5 /Q’S‘r%g {foré;m}gve residual
cross;ﬁitl&g%arﬁﬂ@dﬁﬁ@g AR NGV EED Y\EPBrafioR AdmliBe a@ﬁedﬂ@bm%y filtration

After one to six hours, the cross-1linked

or se@meatatlhnmﬁmakqdma@@@lf the erass-Hakedgrlasinsstiome onpgfilter mesh or

l.tration or sedi ntat | P
e e D e
gelatBOREERED plat&linkedrigiglimbarnt 159€and010%Dey, di\&lsghtkeﬂ (gelatm (i.e.

renmove residual cross-linking and reducing agents

crossfliiked gelatipyvidiehmpisture portens peloMe2 (g b stssehshyasrepipved from the
I

sl 5 1y 50, 0 A S i
a typRlabpeticadize detgaltahifformas2gimrero 2000 mat. rinse with

non- pyr ogenic water. The wet, cross-linked gelatin

r@ﬁ j 5 Cto 40 C
Exa 8t Hlﬂ&ﬁtﬁn%ﬁrﬁ‘ st@lcm?mg?gggeﬁ nkedogel atin

t tent. bel 20% b

oo SRR O 20k b el L e
crossahrﬁﬁﬁf@:%hﬁ)%hent,gz[ §Fh oS- lihkabR dOnRfdHESs,anA \Mgﬁfog‘é'l -tdtming

a typical "particle size distribution from 20 Mmto
comyone Thefirgbcarsstlinkable Rajyint (PG A )igasDy @E%mnmlﬁﬁ powder, the

S S0 . 0L TR P, TR v

componesSwas IsahlignieaseRagpbwda. second cross-|inkabl e
components, and a hydrogel form ng conponent. The

[ O i nkahl e I (PEGA) was a
Exarﬂﬁgs)t u‘g%ﬁ"ﬁfyn‘%‘&%gﬁ YAEE@ ark second cross-| i nkabl e
ymer i PEG B) was a PEGt h| ol powder, and th
[026 dleT@EIId ¥ #ALRE Hy scalarhpRfbTRs RigRarg by %bmi%@e@fsb%ff)%% linjable
t
comit 85T sodo 3 TRF P RLARRCAS Lfith IRdlo i Rerdithe Effponont. The
resulbiyg camnpositiong a pofviderstl sedlas sadtiin kahpesitionpwmpepkantd omo a Iyophilized

oo e Har D20 Sy SRS S0, Ty powder

t
et EERARL LB TR B G040 IR b e BRg, i gomin
sealahemla‘erk fiad. @ﬂwﬁ&tl@evypme abadarit niatd@x ndmposison Mg belfiyed to the support

. waer nmatri
using bl\rl\lgmg agents, or other excipients known in the pharmaceutical arts. In general, the

technique used to fix the sealant matrix composition to the support may depend on the first
and second components and the hydrogel-forming component of the sealant matrix

composition. Sealant matrix pad embodiments of the present invention provide a convenient
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melted slightly at this heat, fixing it to the surface

of the collagen sponge, thus formng a sealant matrix
w@2ws/0/98Er nati vel y, the seal ant matri x conposPCT/US200HY74984

be fixed to the support using binding agents or

ot her ex0| ents_known in the phar arts. In
formefdxy aﬁ'@t MAEEhPATBRRSIINgE Sy HerpR e é@%}vgrﬁd thgispygical site
may depend on the first
'waa%ﬁ%RQZ%gkgpg%ﬁ%%ne %Pg%gﬁthe hydrogel form ng
compaonent of the s aI trjx osi tion. Seal ant
Exampgle 105 Sﬁéﬁ'“é#ﬁﬁ&‘le e't‘)ff ﬁ’é‘cﬁl‘ré%ré’ uRctNIEnt i on
provi de a conveni ent 61 WO 2008/016983 -
[026 ACTFISSODV-IDiTla 981 thieapplitatioy ofia seahans etz compasition to treat a
conposi ti be han d and
splerfioprE al i ace e o EaGmeal S5 MRS FRbidhs s g ves
hepaffﬁ%&ﬁto ARheelOX Baaliadt APayated HOFTG.er, a3pledi fitery puncture
Artery Puncture [0267] FIGS. 7A-E illustrate the
was wpg;baltyandmdom apigswith and 8gracadisd Wo sdlerinothe pangtpisagxcgssive
c_arter nct ur r
vlecc T BaE kg BPT B afsRE S g Mg R ERRES, TE a3 o2

appréXIRERK} TOU AL B { 8 Keddas pbwaer maﬁsﬁx @emp6§1&dn 720 ﬁhﬁapp'[léd tcathe
splenic artery ,?uncture was sux%%fally i nduced i.n
puncsirg;sifd ¥ip 2 aWing Neen gently Gomprsissedvar mépced aspum drasie, for two

mmu%éﬁﬁ%s V@ﬁve*al ‘g%f E%)Gsﬂ?e?\ggﬁ %@fe}’ ﬁg‘%ﬁ g)rgo n%ﬂ r7th rt13{at was

obseﬁEd of adkqagtélyardp thevitedingrThe xitecwapiosgdtedat ﬂlﬁﬁlu‘ms&post apphcat1on
applied to the pungture site via aqsyrln ge 730, and

with g WBWWFC@S@Q&S&I“W%H FiGa " Rs #04 freessinog dep porpggpition was
ot ATV R ORE 40988 O et o
well gt thp titdue ant hedlpoml infdgeitys i Aeshoss inMig. Gat, dlek @ag@um Tk was

rencl Y Py R pirehcansn: Bneipd BLe Vb R Bl Ee

bleecé\@%c»7lgﬂ@§§1&%eﬁ\é@y When t he coagul um was grasped with
ceps, It appeared to adhere quite well to the

Exal%liaéslﬁﬁa‘geafwi’%%"" o g RS Tt o5

post -application, by peeling off with forceps 770, and
[0268]es e, 8AFedlysiage mpapwa@at@b@é pyeadant Ea@érnbp@nnqsmon to treat a
v R R 16 BBl PBAR s SRR ES LA, 02 B

to appRXRASELY 0biselite. 88 slﬁ)wdlﬁrIHG GA[ greipt 8(10)[1018@@6; ofi thgntiddle lobe
enbodi nents of the present inventian.

of thpEper80aivwasdeseeigd aip fredis WinegissaRk &8s @Pllﬁ\éﬂngAEe ERign; ficessive
e ) 0 UGB 8908 L i OB RR I 0 o

of a $£4nt ﬂﬁ@irlx@%ﬂ}@sﬂhbﬁ spesas upplied te x}ms; and hehl imqdacegvifithe tip of a
was observed fromthe site. As depicted in FIG g ,
syringg, §2%;‘@r,¥atpg1u§ps6 Amsh?vzn & FIG48C, 39%%‘1’ nggeh £31 Be used to compress or
a , | hsi
hold g}?egﬂg)g\?dve\:} %1%@1&1% glget 1?9@3% . 'Pgé éegigl}lf 152 g\lé(ﬂ% Zf&&ﬁeﬁ a &Q%lﬁﬁl 8;5 SS tHat was
obsesRdwmadaquiittls st(&ﬁ;he dlegimge The sigwes Tagatbdatsmthutes post- apphcatlon

conmpress
with an r1Tr.[13'1ga’uor1 (?evwe 840, as illustrated in FIG. 8D. When the coagulum was grasped

with forceps, it appeared to adhere quite well to the tissue and had good integrity. The
coagulum 835 was removed at 28 minutes post-application, by peeling off with forceps 845,

and resumed bleeding 850 was observed.

Example 12: Sealant Powder to Treat Splenic Lesion
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hol d t he powder against the |esion. The seal ant powder

formed a coagulum 835 that was observed to adequately
W@ e@p/01d983 bl eedi ng. The site was irrigated at BCTHUS00BE74984

post-application wth an irrigation device 840, as

[llustrated.in FIG 8 When t.he coagul u . grasped
10264k 1 SplsptedEon res SspEA UG LB RETE Al b LT PP Repunch
and thd SSHE cFR Iy RF6nIRAAYIINEER0It Yihe PiEwas RakhizEY E35ppiEmately

renoved at 28 m nutes post-application, by peeling off

2.5X \hageting.oF clépging 4l tissagmpunch senvessivsl eadingjvabebsaryed from the spleen.
observe Ex I 2. Seal ant. Powder.. to Treat Spl eni
ApprORBIHY TS Bi081 b Ry (R0 R Bl o the
punc%lPé @M Ethe RAEOBE MBBmS YyriHgea NoVeonitess R Wt W@e®icthoM tie aterial in
mm

bi opsy tlssuegsunch, and the tissue core was
placey digsealantipotvdstfosmed 8 coagpdum that was obsspeaditp jagepatedy stop the

roxi mately .2 95X baseli F ' '
R BN LA SRS o8B v
graspe Me@Iorceps) B ppeared & sahéquie Well tolthe Wdsu@asdlddagiod integrity.

matri x conposition powder was applied to the uncture
The qeagwlgmt wias remgeedbat 23 mipuies pesirapREEAoND X RAFHAE &8 il (Raymed

Jse h the material in place. The seal ant
bleedg%/\g%strg%sg&ﬁg'd a coagul umthat was observed to

adequately stop the bleeding. The site was irrigated
Example 3?riMEl‘t"é‘§“;§‘E§f"—¢§‘pB?ﬁ"cati on. Wen the coagul um was

grasped with forceps, it appeared to adhere quite well
[0270]0 Séudartt inssrirebaricr Wadprgpadd bytagting §.60 taN65 godgusealant matrix

compgpion ZFeu e AOFaBEr RYhoRs: Opgkryay: TS T Mbwed o
cure MB6HANEARLratatd ﬁ)?%pﬁ%}?fma{t&%g@]m@@@i.aﬂ&thﬁﬂi bXa Barirt @53 cm block

was prepared by reacting 60 to 0.65 g of a seal ant
of gehrrerrel tapedowitipoginpaaplateaghiketo angathigripming praced foe pplliag aart fl x 1

lastic nold..Th L xture was .all owed Gur
om). PRrfRede MAT PG P Y BT B30 i ket BgPRooo teser
was 88 % HplPa Boral stfedd tebt EIMhB kQEdhzuRt gdehayeifil iabRee, b B&termine
cyanoacrylate glue to create gripping spaces for

the tqpsil¢ $traggtp deak farcs () andrfiefledtinn at apseiray doadermm v eisperpsured to
exefh g AfoPEESFDRL 0L il AL AR EOPROP 5

origifif eFfaftdiel ladgtig of thepapwadntinl The aatsllé etrerigeh cfthe sdulane gel was
the tensile styength. Peak force (N) and deflectiaon at
approfgserteli 15 Mdery nm) Sineifas tesbWatpEEPTINGd 0B dteshePRpRSItE including a

nti4 i f- :
st YR g e G ISR S ARSI Rl by o
hydr@el-fovasngd cainponthe ah@tigidbeersed engjicstehgth veasspploaimhatglels. 1
was approximately 15.3 NcnR2. A simlar test was
Nlenper f ormed on a gel conposition including a first
cross-|inkabl e conponent and a second cross-1|inkabl e
Exampleidndree] Sirangthdl'eabsence of a hydrogel -form ng
conponent, and the observed tensile strength was

[027 AP PILH B Eh Mimerks, MVB@E powder includes first and second cross-linkable
components and a hydrogel-forming component, and is self-polymerizing as it dissolves in a
physiological liquid such as blood or another body fluid. The material can tightly adhere to a
tissue or another application site by covalent bonding. The mechanical strength of tissue
adherence can be examined using a mechanical jig to pull a sealant matrix from a tissue such
as skin. In this example, multiple tensile tests were run following formation of sealant matrix

barriers as follows. A series of three component powders containing a first cross-linkable

63



Exanpl e 14: Peel Strength Test [0271] In sone

enbodi nents, a m xed powder includes first and second
wee@ssiddsnkabl e conponents and a hydrogel - f orPE@TYS2007/074984

conmponent, and is self-polynerizing as it dissolves in

h | ogi.cal |igui d t
compppeRiapentireytapel CBxfe b FsabreSte ey dygtand o
secoﬂ@Bﬁeﬁnkagﬁlc'oﬁ%Bhé}ﬁ (ﬁénﬁa%rﬁﬁn@@ﬁ&b?&hyl@f?@Ql'y@ﬂl) ethBftetra-thiol), and

mechani cal of ti'ssue herence
a Crosxlaﬂqedgdlaﬂsl(msaalﬁ@mn peepkredj oy maxipgiihe caosgéallkabiﬁ components

and (pr ek At s St EoRrilions ok PeR ARG apne

crossslﬁﬁﬂa@l@tcoﬁﬁbﬁéﬂé) }2@61{1: 020z @ULOR 0.958 of heIRret G&ngiﬁndnhp@ﬁder was
onponent powders containin g a first cross-linkable 63

addecwo 3h0080.0 HIE PorROT risTDiy %984 creplagitnyaald disposed on top of a

chlckgagfgéasgl%} ht Icf@!ﬁyf)e% g}%{ éreetah | en Ble}[a?l?rle)for z%%%mmately 60 minutes.

A se AR SSatik Bkr@ﬂéf foriedRAD ety @melteaads yl{eh;kiri; ol‘hemahued sealant matrix
(ethylene glycol) ether tetra-thiol), and a

bam@rrvo%ﬁglquﬁra acdlafethat was clmpsd marﬁilat%@rneT %D%%ﬁeétsr gximum peak
forcem In{qu‘gg& st%a{l g@ e%‘h r e e er ter}’]l?t?lc 0 n%gerlit FAmaJZIIIl%rﬁ%se -

adhelﬁﬂ@%en@ﬂf’/@laﬁhﬁeﬁ@&/ctcoilniobﬁmeaﬂp SSHd:Iaﬂe keith an inorepsEnarbicentration
About 0. 40 tg to about 0. 45 of the three_conponent
of thg,Blanix{yge (fi féﬂﬁ@ée?%ldé’é%ﬁtlll’%a@eﬁmaf’mﬁ& cRgenls g fgshopn in
Tablg43X! XO 3 cm plastic nmold di sposed on top of a
chi cken skin sanple, and allowed to cure at room

temperature fo annr nvi talv 60 m A coal ant
L S T ul AP PT O llul. L,ll él\.l T Ilul. \,O T oSCTdalr arit
matrix barrier formed and!#?§A™N y adhered to the skin.

The formed sealant matrix barrier was glued to a

Cquicaefe tlhat Skis cl dnpeipeed a (CHuring Towe, TCOROUNg est er . Force
PEGMhixiurem peak for¢e (Nymias peaswmied ag skiencmas N

k!l ed |f r aiidkee seal an.7matrj x basori er.] An 1ncrease i200

fenering shigegt h[was 1ghserved tgeal nogt Tipearljy 2.10

retgte gy an‘l mCTgase i Co%en[rcltl onp of the 7 79

naAt e A E - n
cCoOMXture& (Tt 1SsSt—anad Seconga Ct 0S5+ Hrkabte
comongant ) DQC||+c arn ac hn n Tahl o /II\ Tnlnll 2\3Avg‘
A RE SASARAS LAy D l\.\,qu T 9 AT C© ug. PTTO V.I | LI} AT C© =7\ 1 ki‘l%td D
4A Congof Skin $peed, Curing Time, PUlling Fgr ca: - DEV.
PEG mixture mmimim mn side,lcm N 10%ichi cken 12 .7 80

20%. 00 | 10Makkncken 1227 80 {1 2. 1® 10% chi tken |12.7 3.24

3061 1./70 chidkdnAvg. Q2271 Std. Desh. 2Q0% chicken 12. 2.13

20,1 3.124 cpad¥pchiickena2k2. 7 b0 1 g9 13 1 341
20% chicken 12.7 70 1 2.10
2.72 Avg.
0.71 Std. Dev.
30% chicken 12.7 70 1 3.86
30% chicken 12.7 70 1 7.86
30% chicken 12.7 80 1 1.53
30% chicken 12.7 80 1 2.65
30% chicken 12.7 80 1 2.59
30% chicken 12.7 80 1 3.83
30% chicken 12.7 105 1 3.32
30% chicken 12.7 107 1 3.00
3.58 Avg.
1.89 Std. Dev.

Example 15: Preparation of Fibrillar Collagen for Sponge Backing of Fused Pad
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20% chicken 12.7 60 1 3.41 20%chicken 12.7 70 1 2.10

2.72 Avg. 0.71 Std. Dev. 30%chicken 12.7 70 1 3.86
waoMsokisken 12.7 70 1 7.86 30% chi cken 12. 7 BOr/tS05®74984

30% chicken 12.7 80 1 2 65 30%chicken 12.7 80 1 2.59

30% chi ck 12.7 80 1 83 30%hk 12. 7
(0272, 3écﬁr'sfgﬁ}eergwr eRidagen zamplfdv;as Pr@a{?@ algcﬂsl %g“Og 0% ?‘gﬂ&%w&s
d1sso%}ﬂ'ué4§®( BrRLS aﬁé tenfge Fﬂ@rg?efg?‘rga dzf\%ﬁoQﬁﬂdtél %?g gg%@ Bovine

ponge Ing o WO 20 8
corqulGiiésLBRl@ﬂ) Td é28H s¢l0RFAR] THe dartust whs diriddl far 8@ olitwee riThe

| e was ared. as follows. 4 of s .
NAGH sluiaranias dreamed and %zaoawnavasamﬁ@?da‘ﬁﬁ? EP §H T gorium was
dissof\RA Vﬂﬁi mtﬁdjb’to%%g%e St i 8d rRPEITe 3 ©U 4. USHNR % ¥as wdBAtinued for
to the NaOH solution.” The coriumwas stirred 80
18 haursut259. mrrd‘féthNAngD iusalatmonw@dS deeantrated tord {7 ﬁ’é with 1M NaOH

h h H2OQ. .Th
RIS S S e
prem?ttﬁed StPH 714N8h i8S ssCIMKel Q\Hﬁﬂ?@f rof 258, flotik8dehld8OGH]) sélhition at

hi ck coIIagenln sol ution was titrated to pH
8°C fpr 25 hours.nFibwillna@iagen wasebzombm wring 4 Virep Livehifien: by recipe
over a period of 10 hours, and flltered 240 M of was
precipitated at pH 7.4, and cross-linked wwth 33 gl of
25% gl ut ar al dehyde (GA) sol ution at 8C for 23 hours
(0273 bAiserend fehuillangeltpera samBle pis Prepatediss |f%0va \Aiibriilay collagen was

[

cross}lc-‘llyrg(??:u%lgé%co??g% \%g%o%g SOl 10&%%186‘ (i e lﬁoﬁ%%'}ﬂluted by adding 60
cc of FHL,IOY. i THeayH @b ha@ﬂno \9/&Sby ztddﬁgSa:blounkédc uE2MgN24Hg ThE temperature

oy A e PR S Tl
stirre@ 40} fylilcﬁﬁ’? Yhd %b&lt% ﬁ%}%\f@a ﬁ@sew&%rﬂ%ﬁ{lﬁédu rf@bnl@:fr collagen
the so juste 0

uti’on vvasa 8C, and 33 [| of 25
was I\poaﬁlihmdiathnngVlrﬁaprhi)lizewhy astdipe edld or 23 hours, and
about 54 g of precipitated fibers were obtained.

Exalﬁt}ﬂrl'd' i Bﬁﬁ*ehﬂg%me Hgvaﬁogemehhiﬂgz@&nyahaﬂ a Virtis

ophi I'i zer reci pe cycl e.

cycle

[0274] In some embodiments, it may be desirable to remove phosphate salt from a
hydrogel-forming component such as FloSeal™ so that the pH of the hydrogel-forming
component can be easily influenced by the surrounding liquid. In-situ cross-linking of
hydrogel-forming components can help a sealant matrix compound adhere to tissue following
application. In some cases, the adhesion may be more effective at certain pH values. For
example, some gelatin-based materials may undergo adhesion more readily at pH values
lower than 6 or 7. FloSeal™ was washed with H,O in a ratio of 1:50, and the slurry was pH
adjusted or acidified with 0.01M HCI or 0.01M NaOH to a pH between 2 and 7. Wet gelatin
cake was filtered and dried in a forced air oven at 32°C for 12 to 20 hours and lightly ground
with mortar and pestle. Dried gelatin powder was added to a solution of mixed PEG for in
situ cross-linking. A slurry was mixed for 30 seconds and immediately applied to the surface
of weighing paper fully saturated with 25 mM of phosphate buffer at pH 7.4. Polymerization

times were recorded, and the results are shown in Table 5.

Table 5

Sample | pH of FloSeal™ | pH of buffer for PEG (A/B) | Time (minutes) gelation

1 7.6 6 3
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Exanpl e 16: De-Buffering the Hydrogel - Form ng
Conponent [0274] In sone enbodinents, it may be
waele®snadIBx t o renove phosphate salt froma PCT/US2007/074984

hydr ogel - f or mi ng conponent such as Fl oSeal TM so t hat
the r\l—! of the h\lrl'nruzl f

orm - no Nt hao
9T —oT Ty uull’.}ull\.l T L:u.ll | A3

939|ﬁ63|nflupnrpd y the surrounding liduid. ln-sity

-~

cro$6 inking of |fydrogel-formng compéfents can help

a sedélsant matrix £6nmpound adhere to ti$80e foll ow ng

N |Wbo

applugation. In spge cases, the adhesi pA0may be nore

effective at certain pH values. For exanple, sone

Exarfifleat/! pre iolBif PHG Cakeay undergo adhesion nore
readily at pH values Ilower than 6 or 7. FloSealTM was

shed wi i
o D e PP L L e
were &lﬁ)rc’mgh&y hetegasshdkiapand.pladet igell G(Dmhrouﬁdik@ttcykﬁﬂask which was
filtered and dried in a forced air oven at 32C f

fully eharged wehNo. A muixerhpawdey Mg meltedin RAGOT S0 Gibeeth hith gontle
mamﬂfs?t fie g&?gggﬂ o[28 airfd%ﬂ%@)é@ & Cmsﬁ%gﬁ%lﬁl%ﬁ biitd 88 the flask
(0] m X

situ cross I ng rry was
usingd spathl4. oin a’nﬁ@tt&eembothmnd aimiretipatrddr pf BpOHuedintmide laed PEG-thiol

s G e B P30t L PSS o D5

lyop}i'l\ﬁ%e%. TES ek tth@f‘t‘ﬂe BANEEHhES & la%BQfM}/ hdlp Eﬂ%b&nﬁhe matrix
Table 5 Sa e pH of FloSealTM pH of buffer for PEG

and it hendteng ofitheiPES)cag@l ation 1 7.6 6 3 65 WO
2008/ 016983 PCT/ US2007/074984 2 7.6 6 5 3 6.0 6 30 4

[027&51116(1 & ﬁatﬁerﬁlpggtloMaI@J)ﬁ:olldenFﬁW a8 'diseslved inPES cc of pH
I'n one enbodi ment, &éPEG succi ni n de

2 Hcpmed am@i 3@°(Bgalp€@th Horoll toﬂdsmj@&, andydleted ﬁ@ﬂ)@}éﬁ |}gﬁl to achieve a
0.3%UIS ok S0 3 bR sfugf;‘f' iRl agarﬁ(g 0'78 CHARN! w LR WC0GE 0Tbe of the

0.3%CIR0 ethe W1t rhixgurt Wad pdiied H&aataly, Mlbolyhlliibdgﬁﬂ’d)hgﬁa 22 hour
manual stirring for 30 m nutes, and allowed to coo

ol . A
cyclegopraflupe b ﬂ?ﬁ@a@ pe Foye anotheisabpdimenis ke of gl was dissolved in 100
co REREY B PR DT AR SO0 o Bp B ROMEE Blpur s

disso@tdih 2 c6 oF thei getutiafsolutibh,amd ydphilized Go Bidvidera REEG @blten
(e.g. 2%, and Ilyophilized. It is thought that the

[027’ﬂabfn! AI"G%@(P&J‘H')CQ’E&QIHOEE@ L REd Wer ?BYeﬁ)g E)étlg%;ggf?ﬁﬁ%%%]% solutions

I'X and 1 nprove handling o
of PHBEG; BREEASH] andecotleggmos ipH 2., Ahirdg sofdicsoldragenforinddem abraded
liver \(/:\%Ssu els ?ns 2(1) Lgp%glnizgd ]ﬁ(o)gugecmgciel le_on drops of 0.2M phosphate buffer (pH 9.0)
were added to the liver surface, which was bleeding slowly. A piece of cake was placed on
the site without any compression. At 5 and 10 minutes, the adhesion of each of the PEG
cakes to the site were tested. It was observed that the activity of PEG-SG was not reduced
during the preparation process, and that the PEG cakes adhered to the abraded liver tissue by
covalent bonding. The composition and in vivo performance of the tested samples are

summarized in Table 6.
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2 HO, warnmed in a 35C water bath for 1 to 2 hours,

and diluted with pH 2 HCl to achieve a 0.3% C S
w@e@doots3 0. 2g PEG succi ni m de and 0. 2g PEG t hP@I/USBNT074984

dissolved in 2 cc of the O. 3%CIS The resulting

mvfnra Was ponrar] Nt o +ravy lvanhi l i+ 2ad

arrvuu IIILU A=Y ullu IyUHIIIIILCU
through a 22 hour cycle rﬁﬁlbm(immp a PEG cake. In vet

Sampip oCOeae. afrh&@nereait| Cang. of [gerns PhClRs| MassH spdlasem| Aogro
cc | PEGQ2GHIC) PEGASH vgelasin balt (Y6,81/VB5C, A RYfGaftesvo | performance
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Exarﬁgelre&g ?ﬂ%dﬂeﬁeatﬂ?gg%j&kg %Flag 2M phosphate buffer (pH
were added to the liver surface

[027g)) e)éQﬂ mg pssraixeg Copeadi®edes BlpSeae\%(%erT ma Soham?lﬁéhameter 70
o 4030 PGS GO SPURESS R Bl o pASe T e
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o i R 0 L R Ly SR MBS
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Sample [Breprsed TwerGonmonentiEG o ErleSsalln (& Hy0 pn 7 PEG %
1 to 9|%0particle diameter 70 {80008 n), aAd & to |¥2¥e
2 of H2EOmage conbined into a m (é@l()mste, anld cc 48%

I yophilized under a 22 hour cycle to forma cake. As
[0279118 pTest egbulthofrbXemBarytfbemdatkens A06briiag té kane enboedirwnG kéyealed
ushed and_ br oken povvder form 920, and placed in a

the f@mlh@ @%ellsé“’@s'ho@’nclé]&‘fb @® cc syringe). The tip 940
of the syringe barrel was renoved with a bl ade, the

powdered m xture 920 wasTabppd8ed to an injury site

Sam}ﬁéo , F1896h15e8 antW et bY (rhiio MBS @P%er| WegightofSi t UParticle Diameter
rrpl ary resplts are discussed irn NxagpEes 1@tobdairhn

| anotder emnbodi gt cake Were prepcrzieggrrom a 294@[1&16

PN WY ]

2 L«UIIM.}JJ7ICIIL S+t gga:& desecribed—in Ic 308 um

Example 19: Preparation of Sealant Matrix Composition Fused Pads

[0280] PEG pads were prepared with melted CoSeal™ premixtures. Three component
powders were prepared by mixing FloSeal™ powder of different pH values and premixed
CoSeal™ (e.g. both PEG components in powder form) according to various weight ratios.
Lyophilized collagen sponges were used as a back-up support pad to mount the melted three
component mixture. In one embodiment, as depicted in FIG. 10, 0.5 to 1g of sealant matrix
composition 1000 was placed on top of a 3X3cm? section of sponge 1010. The sponge and

sealant matrix were baked in an oven at 60 to 70°C for 1 to 2 minutes, and allowed to cool in
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Tabl e 7 Sanpl e Prem xed Two- Conponent PEG FloSeal TM

H20 PEG 1 360 ng 500 ng 2.3 cc 42%
WA 2008006948 %
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500 ny
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Table 10
Sample Formulations of three components In vivo
performance

FloSeal™ | FloSeal™ | CoSeal™ | Wt. of three components | Bleeding flow

pH wt. (g) wt. (g) applied to lesion (g)
1 9 0.5 0.2 04100.5 minimal or no seal
2 8 0.5 0.2 041t00.5 minimal or no seal
3 9 0.5 0.2 0.4t00.5 minimal or no seal
4 n/a 0 0.5 0.4t00.5 minimal or no seal
5 n/a 0.01 lysine | 0.5 0.4100.5 minimal or no seal

Example 20: Effect of y-Radiation on In Vivo Performance

[0282]

Powdered sealant matrix compositions and sponge-mounted sealant matrix

compositions were prepared and some were y-radiated to determine the effects of y-rays on in

vivo performance. No effects were observed, as shown i Table 11.
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Example 21: Effect of pH on In Vivo Performance

[0283]

In vivo studies were performed to evaluate the effect of pH values of a

hydrogel-forming component, and the effect of manual application methods, on in situ cross-

linking. A Floseal™ of pH 6.75 in a first sealant composition and a FloSeal™ of pH 9.5 in a

second sealant composition were compared. In some cases, the sealant matrix composition

was manually held against the lesion, and in other cases the sealant matrix composition was

applied to or placed on the lesion without holding. The composition having Floseal™ of pH

6.75 appeared to provide about 10 to 30 seconds slower reaction time than the composition

having Floseal™ of pH 9.5. Exemplary study results are shown in Table 12. It is thought

that the pH of a hydrogel-forming component may play a role in the early stages of a

cross-linking reaction. The pH of a hydrogel-forming component may effect the speed of gel

formation in a wet environment (e.g. where bleeding is already occurring). In some cases, if

cross-linking does not occur quickly enough, the sealant composition may be pushed away

from the lesion site.

Table 12

Powder |

Formulations of three components

| In vivo performance
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cofposition were conpared U some casek, the gd%Y Apiding

P math x conpdb?tion (k& manydl?y held apifehst tHever square
| esi on. and in other| cases tlhe seal ant mmatrix | (W/holding)

P conposition Was appld.2d to |dr5pl aced opsdahe | esblenic vein
wi tthout hol|{di ng. The conposifti on havi ng| FlI oseal| T bélding)

P PH|9%6.75 appesred tq @rovide gghout 10 tPpsedD Sedapmrsic vein
sI gwer reagtion timg than the conpositipn havilRg, holding)

seal TMof—pH 9.5 Exenptary study resufts are shown

Exa ﬁlg%b e]n% SﬂﬁGiﬁOMtH%&a{/@%]ranﬂE (‘F’Jmﬁo tnhe

-formng conponent
ear | sta s of a, cross-linking reaction Hof a
lOZSﬂydeégféreS pﬁwﬁgreé&%@Me%?@mgé?wweﬂs@e@a of gel
5’sucfc9{|>/g?eh'ta%o)cCgo@(&g&h?ﬁi{é)ggiaﬂﬁ Rihef)Sp&hyd ML ES T8 §FEILE Brito]

rern cases, if cross-linking
tetrald pmemneptoctbglpolyoxgéhylens) glyghl] etthhlé el BRGIIANTY Alsorbable

e SRR, St S AERRTR PSP T §18 a1y
weigReldanNManNE® m&Rfied 5 mL syringes. The resulting mixtures were substantially dry,
free-flowing powders. For each composition, two grams were applied with gentle
compression to a surgically created lesion (approximately 1 cm x 1 cm x 0.3 cm deep) on the
liver of a pig. For each of the compositions, compression was removed after one minute.

The COH102 and COH206 in each composition reacted with each other in the wet
environment of the lesion, creating a cross-linked hydrogel that incorporated the
SURGIFOAM™ powder and physically sealed the lesion site. No bleeding was observed
from any of the sites treated with the compositions. After irrigating the treated lesions with
saline solution 5 minutes after application, no rebleeding was observed. Examination of the

treated sites two hours later also showed no bleeding.

Example 23: In vivo Performance of Sealant Matrix Composition with Clotting Agent

[0285] A sealant matrix composition powder was prepared, containing FloSeal™ and
CoSeal™ (pre-mixed) in a 4:1 weight ratio. In some embodiments, this ratio provides a
degree of cross-linking effective to achieve desired levels of chemical polymerization and

adherence of the composition to tissue. Thrombin powder was added to the sealant matrix
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was thix¢@ r\Nl@lfC@SteTg poer ﬁfmﬂl@i‘?{n&@mﬂlbh% bound to any
conpr essi on vvas renoved after one m nute. The COH102

particahat tlimﬂsz,o*alsuthm@htthatﬂmp@@mut@md theambadfowntlatien eonteing grombin

th
motetlet 85 1k 2a AR % R P50 2t FRRorn fray remain in
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site. No bl eeding was observed fromany of the sites
preparedy B@upkingithe m@ubm@ﬁ@@r qomgenwlﬁwe (seplpgfanitnyg comgosition plus

d |
tronif PP EpioTR BaisbPanc ok IR BELEUR amt MUAER bl ana

sohdﬂ'f/. Theovdntembednst vassdt woathmu 6($’O tataboutad530 fetudoaonaninute.
bl eedi ng. Exanple 23: In vivo Performance of Seal ant

[028'%tat frf gh z%?%qggt,t drPohifht Vbasqeggﬁlilﬁ&i 0% Rbate clotting time to reach 3-5
times higher than base line. Formulations were examined on the bleeding space of liver
square (1 cm x 1 cm x 0.2 cm) that was surgically produced on a porcine liver. The lesion
was irrigated immediately after the 5 minute reading to remove excess powder. Treated
lesions areas were scored at 1, 5, 10, and 30 minutes. Materials were polymerized upon the
contact with blood then tightly adhered to the lesion. The sealant matrix barrier mechanically
sealed the bleeding areas to act as a mechanical sealant by bonding to the tissues. In an in
vitro test, thrombin was heated at about 60°C for 5 minutes and found to be fully active. In a

prepared Gelfoam pad, it was found that thrombin activity was lost.

[0288] Results of an acute in-vivo evaluation are provided in Table 13. Bleeding from the
lesions were scored from “0” as no bleeding to “4” as severe bleeding. Based on the
observed bleeding scores here, all samples tested showed no bleeding. No significant

advantage was observed from the addition of thrombin to the sealant matrix composition.
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is the effective surface area. The original effective length of gel is 1.0 cm. Applying a
normal stress to the rectangular shape of gel until it breaks by Chatillon TCD200 tester was
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Strengfh [0289] The effect of PEG concentratilon on (ge
3BLdoeNIY N 405, Se@W| TN Lapf € T4 apG FTIG b, dccmiqdi Ng13.46
316B0TE [E /aﬂ,g@nt of JChEs present, / NVENT TN, Tensdd € 1517
31680-3 | 'éfw' PEG f g o the 5 60 5.12 17.06
316-80-4 30%,PEG 1x0.3 12.7 60 4.68 15.60
316-80-5 30%,PEG 1x0.3 12.7 55 4.49 14.97
316-80-6 30%,PEG 1x0.3 12.7 60 4.52 15.07
Ave. 4.57 15.68
Stdev. 0.35 0.97

Example 25: Effect of PEG Concentration on Swelling Ratio

[0290]

14, according to one embodiment of the present invention. Swelling studies were carried out

The effect of PEG concentration on swelling ratio is shown in FIGS. 12, 13, and

for the characterization of sealant matrix composition gels. When in contact with an aqueous
environment, the hydrophilic polymer swells to form a hydrogel. Once a gel is formed, water
molecules diffuse freely through a rather loose network formed by swollen FloSeal™
particles. Upon further addition of water, COH102-COH206 contacts are broken and
individual polymer molecules are dissolved in water. Sealant matrix composition gels were
prepared by mixing CoSeal™ and FloSeal™ at four different concentrations (5%, 10%, 20%,
and 30% w/w) of polymer and by reactions with the same amount of porcine plasma (1.7
ml/g powders). The gel was cured for 30 minutes and then allowed to swell in saline at room
temperature. Periodically, buffer was drained and the weight of the remaining gel was
determined. The change in the weight of gel was monitored. The swelling ratio, Q, was

calculated from the following equation:
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[029&00/64%%@1@ %‘prggoilég wvg%uodl% %i %efcrel;bed in’'some detl q by Way of
illustration and example, for purposes of clarity of understanding, it will be obvious that
certain changes and modifications may be practiced within the scope of the appended claims.
All patents, publications, articles, books, and other references materials discussed herein are

incorporated by reference for all purposes.

[0293] Example 26: Assessment of Hemostatic Properties In Animal Models of

Certain Formulations
[0294] Formulation No. 334-77

[0295] One gram of PEG-A powder (Pentaerythritol tetrakis[merkaptoethylpoly-
oxyethylene]ether, MW 10,000), 1g of PEG-B powder ( Pentaerythritol tetrakis[1-1’-0x0-5-
succinimidylpentanoate-2-poly-oxoethyleneglycole]ether, MW 10,000), and 8 g of FloSeal™
were placed in a mixing bottle (50 ml size) and loaded into the Inversina Tumbler Mixer for
mixing. Mixture of three components were blended for 10 minutes until fully mixed. Six

syringes (5 ml size) were filled with about 1.5 g of the mixture.
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(029 o nEarmulafiondNe 33497-40% 20% and 30% w w) of pol ymer
and by reactions with the sane anount of porcine
[0299]] agrsambple of Fomﬂnh@hpmMeBS@ 77 WaEerd:d oas pizoe eficdligerBgponge and
m nutes and then all owed 0

in saljine at ro
bakeq.oppR3IESS WEE Prerarechlly Baltt] WfO%f}Fkl@% CQRASCR fl&?ﬁéﬁ/ gliaralgphyde
|
soluti’(‘ﬁ a(gllg gpﬁz aﬁcﬂﬁy «f;%hdt?&lgg cgﬁ%geﬁéluﬁgﬁ Ihfg‘%ﬂ()e Uﬁg%_VTms Genesis Freeze
DryesweAd bolhagen abd G x Qcmf\&awas md:ful]y tyetdfwitm 1 he shiopleakiFogmulation

No. {3 5 Hed 4 i KT GRET S\ 1€ [0S WGP il begdi t

melt. V\@h&ﬁtaterllma%ﬁ bil\eed Bicb6] dAGLRF dE%MhtI@sulﬂn?&ﬁﬁﬁbﬁ‘ﬂad was
ol ymer concentration. Wthout being by any

plachantarpomlamsctrteéomm dasirsantappaeaded. decline in swell
ratio may be interpreted as a |l oss of gel material, as
[0306jhengelods! oWy eroded. The end of the experinent is
scored as the tinme when the gel disintegrates into
ever al gces or becones so sli and weak t hat
W3Oﬁ gmgumFg%E %ﬁ% to decant the free bg¥fer fromthe
Water continues tQ penetrate toward the core and

[030% naningaly NZWarabbis, Sneale Weghtappioxepiely Sdf gl tyenansstheiesd and
recm@ n&%@%b?haﬁﬁl li&Sat o &oﬁ:?%}f O?Q?Wk‘g%()%m‘ﬁﬁéggnétﬁg t;ﬁl’t!ial liver

erra apart t appear
1eﬁmﬂeﬂcent CoSealTM in a sealant matrix conposition
powder can have a profound inpact on the stability of

[0308) SER%?QE% 5ﬁhﬁﬂgpnp03|t|on gel . The dissolution
ra e

seal ant matri X COfT'pOSI tion gel vari es

030 LG, Pt SRS BSSE R e L oo

clamﬁ&lself’al‘t-rd\ﬂ tRANRACBRES 1ider 18bE QﬁQ&%ecﬁ&i OéARS Wad Yordrlleg B
al so cause nore swell. The rel ative persistence of
applisatish aféhe test itowi. t Appliragiomandsseding tide wes Fendsirdizedirotitp exceed 300

secon(ﬂ. t1“he [Plemostatw clamp was removed five minutes later when primary hemostasis

was expected to be achieved.
[0305] Liver Abrasion Model:

[0306] A median laparotomy was performed and the left lobe of the liver exposed. A
superficial circular lesion with a diameter of 2cm and a depth of 2mm was abraded on the
surface of the liver lobe. This was accomplished using a drilling machine with a grinding

disc attachment (bore grinder PROXXON FBS 230/E; grit size P40, rotational speed
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[0291] The above exanples provide anple illustration

that conpositions according to the present invention
we@28lheves f ecti ve seal ants. The conpositions CBEIT/US2007/074984

polynerize in situ with physiol ogi cal quuid or

and can se or adhere to tj.ssue ver
5-00({/@532]‘%%%%@% aersl SGPHET th?%fhflg B odang s feerdied was
treatedSSiEE %x?@&'fth@fo?ﬁﬁﬁtféﬁé.a' | by way of illustration and
exanple, for purposes of clarity of understanding, it
bvi ous that . ce

ill .be t.
0307, ArcaRRe SR gl thiztiof St SRS, BRTert linggdohg wispgtomed
to its %ﬁ%ﬁﬁﬂﬁé’slﬁérﬁhnﬁe abd®hlin 36 AR SIf hOMBIthGAdsia0RiSve® tHd bd6Sen will
books, and ot her references materials di scussed herein

be clesed and ﬁ@dﬁlpomtamerasemedr(éfy@theﬁl&%pbr Thy llnuﬁnlﬁ pbgkan incision will be
suturq SRR a%ﬁ%?mt%?@?@rﬂsgﬂ% R R b AP bl

Fornul ati on No. 334-77 [0295] Cne gran1of PEG A powder
[030§] PeAftar?4/homms thst animelsakare passidicehinodesl oy an overdose of

Pento?oé%?{agfgl?@{ﬁﬁ; a?%{b e%d% %91?&1). Aﬁexgéutﬁ;%aﬁoﬁ gﬁ\qﬁropsy was

perfostied: i Theatdiphieania Wmhﬂy ﬁfrspaitc;d- fox detpnysenced bicwl ajdédribdsod clots
MV 10, 000 and 8 of FloSealTM were placed in. a
resulfing fromg 1plleeding. (Iimvrwpmsbl?esl atacHar blgadiglgts; "ﬁ% syafbed using pre-
v, x f G
weigh A AL B TN ety deimp T O MR ch BV EE amimal
were Bacedited By)an osg/rdbsegﬁ'i)eﬁﬁbbaﬂbltal Netyivme(apprbk| 32§)trhg/\n 1. hnlmal) and
about 1.5 g of. the 74 WO 2008/ 016983
on yw@?ﬁw@e?mm@éﬁ eV?El 3] Formul ation No. 334-77-1
[0297] A 1.5 g sanple of Formulation No. 334-77 was
[030HouReswdtson api ece of Gelfoam (3 x 4 cn2, Conpressed
Gel foam Upj ohn nanufactured, NDC 0009-0353-01).
[03167e! TRapRcE DR BREY Wik biiindd6 2526P1he he@ssthakedpéricfoVReMulitions
oven at 60-65C for 1 min until the sanple began to
#334r7g), #3347 el andt#334-Al-4wdsvotvserhagsh howestesisgnadels wergriged: (1) the liver
[ di ake on Cel foam
resectiqh! angg )¥he li \épsuﬁ‘ac%%édeﬁtl h%{lﬂg/rl-{ gagllljl zre§ %gl()jl?s

ace ouc esi ccant and

l0311§ea' fit ngwﬁiahaﬂ%ﬁ? 3hRowden il i Hegiingr gy found

helprf to‘-i)%és AAERHRRALE oRBdhe RBHRAsurBPO RO aNBERORREP ATt Sfhs difficult
by I'ightly crosslinking collagen fibers b

y
to aclglem mmrd&shgﬂdmth 8 dfyusuirginal (18kx plony, samg thypdweas iled droy¢ pdherence
| agen sol utio 09 Virdis Cene
o th o 85 16 B 4l s 0 R B T B ey ove was
easiel. aYl?er RemiMatibn forhead tHAMREALANe AAENMLahe Bo cd¥act 3\3&1“[33 moisture
then heated in a vacuum oven at 60-65C for 1 min until

of blodde Afierpbplitatigait leal torhsimostaginin memeedsas, eversinthe harsh models
wed t and.sol i dif h r.esul.ti.n

used B ARG 8B P Dot 0 P BT <08 B P epion
and tB&8M&E an oozing bleeding underneath the layer formed, it was difficult to adequately
stop the bleeding simply by the application of more formulation #334-77. It may be difficult
to restrict application of the formulation only to the place where it is needed to stop the
bleeding as the powdered formulation can fall into the abdominal cavity and adhere to the

abdominal cavity if sufficient care is not taken. Therefore, proper application of formulation

#334-77 is helpful.
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[ 0300] Met hods: [0301] Surgical Procedures: [0302]
Animals (NZWrabbits, femal e, weight approxinmately 3
w)osnere3 anest heti zed and received i ntravenoR&T/US2007/074984

heparini zation at a dose of 4.000 |U kg 30 m nut es
[031 ! g:c(qtngrﬁga tajlgs atlpg%géﬁ 7%%?{:2& d;q%gl )é O? L %/Vgé/er of constant
th1ckﬁ§§s o‘%ﬁeﬁﬂ F&”ﬂeat Hisk&s ﬁndI \91@1? sﬁﬁcfeﬁ‘teprleésﬁteer 1n%¥d%?$@ gvtaithemostasis.

rt of the left lateral 1iver |obe was

Formru@etwn#é# 10z wnity thasatoeroagengad Poyckna@ pengiatd adhepdnt tdédie liver

lobe é&%ﬁmhﬁ%@gggﬁﬁ la{,tg(? %sl %E%tg%sgat ét %I%iﬁlésmethgva pﬁi%onto the wound and
the LiPENRPEAE. Sud! ABBINRSIHRITAERIRg chiY 8ddinBH FHcdcdtt6 Eheiier
primary henostasis was expect ed to be achi eved.

comp[omsmts]l ac_lluveng hpmegiasn Khﬁi@pdegﬁ“@@b@baﬂklﬁe damplso confer flexibility to

rot 0 formed d.t |.o
tne e 8us ontiRE R TR B OB ol BEE ecdiguripe
applidatRie tevo &fimdkwae de@ed @fith thie fordimativasombihabeshrie fvdel and
surface of the liver |obe. This was accorrpl i shed usin

one ip thfrrepactiny medehi Aarteherposiasis Wasdibignedginde thamedel Aty the animal

e R SR oo Bl BB PO me T 577 acotoeen

ﬂeec5 w@.@ @ﬁlﬂl”htrthe sffeh@f dppHcdtioanties2mhl Thessialal teatedin the &rsyctlon model

eedi ng or —oozi hg_thus generated at ed
bled evrém(ght erisathgnmihaileesraas ferseed- A dfreaes g@tWﬁan

expeﬁﬁ%ﬁt& ks g i Jpﬁl%'fﬁ‘g R fidede Wal ;&e%§ed ihfge & fstatf%]gﬂ‘cg lthd @Qﬁ‘nd and in

was returne t's original position
the sedodd preassire edthi & wet dabizdwvabsvasised.i Thafildiegealte shdven in Table 15.
abdonmen will be closed and the Orentum resected
(Synt hofil (r) 2/0). The nuscle and skin incision wll

Ani- DExosH U EABSERgT at ey using Synthofi1{T) 2/ 0 as
mal trupt ed sutures |n a tvvo | evel manner. [0308]

[
A 1t er—24 {

?afz: gis alﬁcb%w pW|th t[cé m% ﬂﬁcl |a phchatl the

gut opsy a ﬁ d go \ple ry state arour;)d

i t I i swa

Ir gzﬁfﬂ ﬁ 1 8?] Ct %5&8 r{ap%ﬁlv % Su e around
but not to

Hl ood cl %g? 5198 'ﬁ"szf egg @d@uaug ggﬁ NaCI

gwabs, & o

SRRl e

Pent abar ] /am mal ) and

grily pr i [n¥urfacempdeln (43 ﬂ)r7i7|'1)be eval uat ed. [0309]

Resul t s: %etbtsmeq'arrh\eertﬁbeséﬁmllcgtwlthméclamm Fermydationgt334-77-

tithe heno

wes @r$§fs 2min wih gwetige gavza $ws(0.9 % NaCl) on the wound
surface. The Gelfoam backing was removed. The formulation was

adhering to the wound. Bleeding was stopped.

2 2a Liver resection model: (#334-77)

Left lateral liver lobe. Formulation #334 - 77 was applied to the bleeding
surface and pressed with the dry latex glove. The powder adhered more
strongly to the glove as to the wound surface. The formulation layer was
removed with the glove.

2b Liver resection model: (#334-77)

Same left lateral liver lobe as in 2a. #334-77 was applied with the wet
glove and pressed 10 s to the wound surface. No adherence of powder to
the glove. A layer was formed over the wound surface. Oozing bleeding
beneath the powder was observed.
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#334-77, #334-77-1 and #334-77-4). Two very harsh

henostasi s nodels were used: (1) the liver resection
w@eas)Pps: he |iver surface nodel in highly hepeeT/ns2et074984

rabbits. [0311] After appl y| ng for mul ation #334 - 77

rr\\nrlnr t‘\ 'F I"\
|~.‘ \'\/\V A v | L TG LII CCUI I VVUJ T U‘unu IICI IJ[ L]I
t?cpr ess "t' qe ?ﬁﬁﬁ nd. Sur fac

gbtain h Er\ anny| 'C qnvﬂi{\K?a Bm% h(?r gat #334-77 was
| foil.
e S AR i

powder h %ﬂﬁ%ﬁ&@ e
v?gcg. W;aor :iatgn_. le |rng<]: réqt bgr?? PRE 8mgFelIefl hé powder layer
renbr ane SH&F"O.VE;& qé ‘U”Legrﬂ a'lentt’e“t anly gt

f m faYa a Bﬁ;‘exgrce Ie; Waun aQ‘-e | n:\d f o1} ernu'\st :\el S [

ey caséﬁ"ere'\?éﬁeﬁ% 'l"ﬁ’@eln WR334:44) s sed inthis

o0 D 30 SO

camml o] §4m BeWRI Was dpye i gipe @romote
frer tH® '?@r&% Saoh %ﬁ'amm%r{w ge% OéwugE
| cedt nq REFEE AR i e p5gee! oPdpeaUng B SR

adeqy

T+

e&&l i cat |§}H'f*!ﬂe mede: FHRMIA A+ GauingepliFgenipadngy pe

di f fi cul [tF34¢d 7rRayder wes sprseel O8E; thiR I@ferpﬁ%n ?%‘t"ﬂ% caltaosh pad.
anly to h’féeﬁ)‘f"ﬁr@é“lﬂﬁ@f@ inithe goliageraad wih ap &ie‘i“ﬁ@ needle from the
bl eedi nq Side Wifret ﬁé%@#%@” Jiem e Rmelaton Rlessedhinty thadoles.
abdomi ndl Thealarmylatien laxemuasthinget than ag iy e faranuiation vayiants. The
f suffi|dleere Wé&laép|le§’ diptwitharesiameing the lyee lobgr Hhrefleece was
ippl i cat|iREasseA Withrthe p'ove & 2 migahlo JP*PeF’WWé?lSpﬁ%Prve‘? 6T hgpad was
008/ 01698BOpRSr Qs FePewnae futhe flivey apsylp ape iass ggherence to the
or mul at|iwating surfacerwas ebranedeasi |y be applied in a

= N Q)

| ayer of constant thickness over a |arge area of
tissue and with sufficient pressure in order to obtain
henostasis. Fornul ati on #344-77-4, with the native
col | agen pad backi ng, remai ned adherent to the |iver

| obe after application and acted as a henostat and
glue, gluing the pad onto the wound and the |iver
capsul e. Such a bi odegradabl e backi ng can add nore
efficacy to the powder conponent in achieving

henost asis. The bi odegradabl e backi ng can al so confer
flexibility to the formulation, allow ng the
formul ati on to be bent over edges of a resection
during application. Two animals were treated with
this formul ation, one in the surface nodel and one in
the resection nodel. Acute henobstasis was obtained in
both nodels. Only the animal treated in the surface
nodel survived with no postsurgical bleedings for 24
h. The collagen fleece was still at the site of
application after 24 h. The animal treated in the
resection nodel bled overnight to death and the

fl eece was detached. A difference between the two
experinments was that in the first the fl eece was
pressed in the dry state onto the wound and in the
second pressure with a wet gauze swab was used. The
findings are shown in Table 15. Ani- Experi- TABLE 15
mal nent
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1 la Liver

| obe.

resection nodel: (#334-77-1) Left liver
Application without clanping. During application

w0 b@s/ 0B oam pad was brittle and stiff and cordTUSZIN7/074984

be bent

' acort i n

in dry state around the edges of the

h

e i Wy v g |

%
iver c

S to th
enmoved
#334-77
334-77

WﬁP ﬂ%'“ggg

R a
pIr and pressed for 2
%P ggs e Rgf%i e

to t
| ove.

he
A

e wound surface. The for
with the glove. 2b Liver
) Sane left latera
was applied with the wet
wound surface. No adher

liver

dher ed [fTiPA "g 8"’%‘? v ! ble for
élgf &)am eea ﬁqﬂ f %“ éfrrge( atrcmdd]ng ﬁ!-;'e g?e collagen
ne poi tpaGnT fuha atpﬂ 0 ound and
| eedi n \Xﬁl ag@gﬁ Ieeﬂg wetted
eft medi4h 9 S1e W’E‘rﬂ SLHY' han i

for mul atliV6#% 'ﬁ'nﬁji' 1i/\Ftﬂf'ﬁ“‘? 'éalace

auze swahd(®s. e@%@@ﬁﬁﬂ” surf ace. The

el f oam [backi ng was reaned. The fornulation was

dhering to the wound. Bl eeding was stopped. 2 2a

iver rgsection nodel: (#334-77) Left lateral I|iver

obe. Farmul ation #334 - 77 was applied to the

| eeding surface and pressed with the dry | atex

| ove. The powder adhered nore strongly to the glove

mul ati on | ayer was
resection nodel :

| obe as in 2a.

gl ove and pressed 10
ence of powder to the

T QO AT S O NNO D HF NS DO T MO NO T O mmm—/\

pozi ng b
\D 2008/
odel (#
Wth clg
| oody s
oil. T
ozing b
ried tg
or mul at
'he powd
i ght ne

| ayer was forned over the wound surface.

| eedi ng beneath the powder was observed. 77
016983 PCT/ US2007/ 074984 2c Liver resection
334-77) Left nedian liver |obe, application
npi ng. Forrmul ati on #334-77 was applied on the
urface and pressed on the surface with a netal
he clanp was rel eased after 5 mn. Slight

| eeding at the edge of the resection. It was
stop this bl eeding by applying nore

ion. Bleeding could not be stopped conpletely.
er layer was renoved. The |ayer forned a
nbrane but with only little
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adherence to the wound surface. 2d Liver resection
nodel : (#WR334-77) Sane |iver |obe as in 2c, but a new
w@eaosia®szione in order to pronote bleeding. PCT/US2007/074984
Application after clanmping the liver |obe. Fornulation
was ressed 2 mn wth the scal pel on the wound.
WH ] not be stopped 3 3a Surface nodel:
#WR334- 77+ equi ne col | agen pad. #344-77 powder was
spread on a thin layer of an equine collagen pad.
Hol es were punctured in the collagen pad with an
i nj ectibn neddbmpbsition tdreprisigie with the fornul ati on

| ayer. S formul ation pressed into the holes. The

f or nul a%ﬁ%ﬁcqoéiigﬁ‘%c R than as in t he

for nul a4 {RBnd &osRRki&blelddepohbiReRR VRS- lIARP Wi SIfidét cross-linkable
W t hout clanping the |liver |obe. The fleece was

compemesiswdenvica¢tiontpmalingeoniligion® anilin. No bl eedi ng was
observed, The mnyed. Good adherence to the

d.
liver caalﬂ)%dﬁ?%el'gﬁ%nl\ﬁg§%mrg%hegr;ence to the wound surface

was obswrteih thd BrsV\Eh L0810 SBENR6TH o0 #it R 7eke 84k t3 fdrm a
Sur face nodel : Formnul ati on- Col | agen- Pad (#334-77-4)

porolggn@triggé@ﬁ@gégtersﬁcgaandmbergwh ggﬁjffp@@mg SOy Htcapable of
. f j - - Th d
being RRRET By alhcfoee LR P s B BEmE L 80, THT cBce

with the Cel foam backing. This was favorable for the
ease of2.appl Tieaddngositibhef thimi] ehérem e dira otosskinkatile

fromthe collagen pad. The whol e formnulation-col] agen
commantw@@pala?ﬁewﬁ@lq whfosenilisgrenes aad 1 ssgqn%&a%dfr%?&ﬁgompom
[ &;ﬁ]g v, The col | agen pad was wetted
comﬂ#s?ﬁﬁ%ﬁ%l%’}?ﬁ%ta aLCogqt e rabbit closed. The ani nmal

survived 24 h than it was sacrificed. In the post
mor t em xamni Hlat ¢omposttionfolf elae Iwabersin the &icst crasprdinkieble

com;%%%?t%lgn O%%#%Eﬂn&%ﬂ}cé%aﬁaﬂfﬁ%ﬁv(\? e Oa%/fl%lrg\%%gleophilic groups,
and RO SRS LIRAIBIINN écthptiient cofapRisbd 4 MlultEElRSBophiiIdGei Ak ylene oxide

conmponent ; 3 a second cross-|inkable conponent that
having welsctrophidéc grovps, whereir meand grage sachi gi¢edes) taan or equal to two, and

wherein m+n is greater than or equal to five.

4. The composition of claim 3, wherein n is two, and wherein m is greater

than or equal to three.

5. The composition of claim 4, wherein the multi-nucleophilic

polyalkylene oxide is tetrafunctionally activated.

6. The composition of claim 3, wherein m is two, and wherein n is greater

than or equal to three.

7. The composition of claim 6, wherein the multi-electrophilic

polyalkylene oxide is tetrafunctionally activated.

8. The composition of claim 3, wherein both the multi-nucleophilic
polyalkylene oxide and the multi-electrophilic polyalkylene oxide are tetrafunctionally

activated.
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A OW N =

4 conponent under reaction enabling conditions; and 5
a hydrogel -form ng conponent; 6 wherein the first and
W@ e@snth9ss oss- | i nkabl e conponent cross-1ink torE¢DUS20a7/T774984
porous matrix having interstices, and wherein the
hydr ogel -form ng conponent is capable of 8 being

hydrated to forma hydrogel.tg fjll. af | east sone.of
the i _nt9er st i CESLOMPOSIoRQ _Clé‘%'go‘gb‘?rlﬂé‘ﬁﬁ%mug}'ﬁ?‘fﬁr?ﬁ? ll_lc
polyalABER! Xiddrthid SinfiseSivd dritée |nﬁcl%oﬂﬁﬁ@§x‘%ﬁg§ scl IR fr &8 She

I'tiple nucleophi'lic groups and the secon
grouceasistihg ok g -$idmbh Ak, an@ -COMPHiNEs nul ti pl e
el ectrophilic groups. 1 3. The conposition of claim1,
wherein the first cross-Linkahle 2 -k ses
A o t el T imeREPRE P RS P e AR ARG  hud PRt
polydltigéRaRidd fubth& @uRFises tvordtindro riRep aeiner@sspsl i nkabl e
conmponent conprises a nmulti-electrophilic polyal kyl ene
oxide 4 having n electrophilic groups, wher ei.n m_and
n are ddeh grtesoapositan obelawydavierginthpmulirpudeqpigic n
[.S e an: £ 4. The
pdya{:ﬂy ﬁn%%sq)(?éeo%hgér éé)ﬁ{gﬁ%g{im%% glrl%l{e (rghltﬁi %ﬁgurt)%o and wherein
inis greater 2 than or equal to three. 1 5. The
conposi 2. on Tife chgiositién ofiklaime B whéreinrthié mivltioedleaybilid i c
2 pol yal kyl en xjde s tetrafunctional Ly activated. 1
polyagkylatireoxidsis @gfyfzﬁ’d ngfgiy(’cp Pt ‘%’,“V\?xﬂ‘é? F??o%'n is two, and
wherein n is greater 2 than or equal to three. 1 7.

The conposi t1Redfpositidh B BlaintMiewhdteih e polyethylene glycol further
mul ti-electrophilic 2 polyal kylene oxide is )
comprisey fourranorematlegplalic groapestlectedgromitee growp esisistias o primary

. cl aim 3, mﬂ@iein both the nulti-nucleophilic 2
aming graup 300 a4l GOMRe and the mul ti-el ectrophilic
pol yal kyl ene oxide are tetrafunctionally 3 activated.
80 WO 2008/ Ofte e pdsitioh/S2 01ith @ /wA&4in the BltFbRctrophilic
conposition of claim3, wherein the nulti-nucleophilic
polyakyleneyexids fusher commases tia ROt SHsHPREYC BTRYPYpelfigirdiom the

c Ik el m 3 =
erouf SRR bl GO QB &L PP CHISGH? X 8O H-Cr
N(COTH) hendcSrpoSiH NN of claim 3, wherein the

mul ti-nucl eophilic 2 polyal kyl ene oxi de further

conprises two or nore pri.nmary_anj no. gr oups. 11...The

conposi t¥-on be CrOftigh @]’%?n‘%ﬁémﬁh? P{‘)l?tﬁ ﬁ]%’f’%%‘ﬁﬂ]il? ic
polya&@%{xey@ligé’ higher QhifiRed Hd GhoARhiBESy1iguRr MOr e

gr oups.

16.  The composition of claim 3, wherein the multi-electrophilic

polyalkylene oxide further comprises two or more maleimidyl groups.

17.  The composition of claim 3, wherein the multi-electrophilic

polyalkylene oxide is a polyethylene glycol or a derivative thereof.

18.  The composition of claim 3 further comprising a polysaccharide or a

protein.

19.  The composition of claim 3 further comprising a polysaccharide,

wherein the polysaccharide is a glycosaminoglycan.
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1 12. The conposition of claim3, wherein the
mul ti-nucleophilic 2 polyal kyl ene oxide is
w@eioge1degd ene gl ycol or a derivative thereof 1PABUSZNB074984
conposition of claim 12, wherein the polyethylene
glycol further 2 conprises two or nore nucleophilic

I d f th t f
3 am noPbr ouB RPN G g: Sheren A Se BT
selecﬂifd f?drﬁ 'tH'Q ﬁouﬁ‘t@fsf&tlﬁ% bhﬁ’}é&‘l‘ﬂtljohic -a8ldeehitif fNohi®itéh sulfate A,

|'ene oxide further conprises two or nore
chonéltoetm ki BB chogdnoitpssufateds, thsthtirsoHptehleer@ogit tatgy heparin, and
deriva%g %t [ nfg of -CO2N(000H2) 2, -CO2H, -CHO - CHOCH2,
SRCH=CH2, 4 -N(COCH) 2, and -S-S-(C5H4N). 1
15. The conposition of claim 3, wherein the
rml ti - ellect rojphddmpsitidnPOklaah Bythehg coxipgieinkWgrb@in, wherein the
nprijses two or nore succinimdyl groups. 1 16. The
prowgbﬁﬁ@@?&eﬁ&ﬁ ageriyatiyierhiegeofnher ei n t he
mul ti-electrophilic 2 polyal kyl ene oxide further
conpri t y ‘. :
comos IS%S on V"P?é)cgﬂng?ysl mﬁoﬁ%\%‘ﬁ%&ﬂé ?nlwh%’éﬂlutﬂé mutti %cheag}ﬁhc
polyatkylene cedldﬁ:d)rrthp hiullﬁi-clecizopim]hq/mlkg/lk}ﬂﬂme oxdeler bethahe multi-

nuctBRhilE Pl R vl S b Engr e pic opiodene oxide, further

amqﬁgggfgﬁ@ﬁﬁg tppr a 2 protein. 1 19. The conposition
aim 3~further conprising a polysaccharide, 2

wherein the pol ysaccharide is a gl ycosam noglycan. 81
WO 200873016988 qomno@szowfpbmgsw er¢inthe nipiénucleophilic
osi tLon of mhereln t he gl ycosam nogl ycan

I"Oly‘r’lﬁl9 ‘ c@ﬁl%c]tsgblvefl ﬁbn]r: 0up consi sting of hyal uronic

aci d, cyljrhé&-Qtkgndroitin sulfate A 3 chondroitin

sul fate B, chondr0|t|n sulfate C, keratin sulfate,

ker at osFdfvgiesein feayaritinclecirophilie nedaikydene\axide iparveaby the
formtak: The conposition of claim3 further conprising a

protein, wherein the 2 protein is collagen or a

derlvaqxﬂﬁnﬁhQ%Epf 1 22. The conposition of claim 3,

wherein the nU|tI-nUC|GOEhI|IC ol yal kyl ene oxi de

or the WeAreineisericlesrphilic sppyad R IseTaIclsePRIdic g5rurhot h
t he ””'&ﬁer@ln%‘%ﬁcfﬁ’%‘éa 1929 hyal kyl ene oxi de and the

multi-electrophilic po y1ene oxide, further 4
conpr i selfgginantd 1| ng group 1 23. The conp05|t|on of
claim 3, wherein ﬁ nmu gl ucl eoph

pol yal k‘ylilf‘éﬂg egh V3R 11 ng oq:pé ,s?llﬁq:tgd from the group
consisting of -O-(CHy),~, -S-, -(CHz)n -NH-(CH3)p-, -0,C-NH-(CHy)y -, -0,C-(CHp)n, -

0,C-CR'H, and -O-R%:-CO-NH;
wherein n'=1 to 10;
wherein R! =-H, -CH3, or -C,Hs;
wherein R? =-CHy- or -CO-NH-CH,CH,-; and

wherein Q' and Q” may be the same or different or may be absent.

24.  The composition of claim 23, wherein Y is given by the formula:

-CO,N(COCHp),.

25. The composition of claim 23, wherein Y is given by the formula:

“N(COCH),.
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3 polynmer-Q -Xm4 and wherein the nulti-electrophilic

pol yal kyl ene oxide is given by the 5 fornula: 6
wWEoioge9s - Y' 7 wherein X is an el ectrophili cPQr/osm07/074984

and Y is a nucleophilic group; 8 wherein mand n are

each 2 to 4; 9 wherein mn < 5; 10 wherein each of Ql

and 2 are Ilnklng groups selected fromthe group. .11

consi st3hg of qun(p@p@))ﬁ_of claing 3, wh%rngqle mujti-nucleophilic polykylene

_ i (R 2
R i e
polyalkgered oxidlare-thie muﬁb@lecﬁmpmmlhﬁyalkﬁeM@née furtir coripidse(s) a
or -CO NH CH2CH2-; and 16 wherein QL and 2 nay be the
bmd%%%%b@ﬁﬁﬂﬂ¥ferent or may be absent. 1 24. The
conposition of claim23, wherein Y is given by the

forml a7 2 Tm&gﬁlﬁg%@claﬁnag wﬂ—é}%nqmgaéérh@iﬂ)l@ﬁroup is

claim 23, whereinY is given by the fornmula:
selecteltil(fﬁmﬂi)e&roﬁﬂcdfﬁsﬂﬂ@ 8f RGBS gly@mdwszamlaameamu(oemdmxy

he conposi.tion_of wherein the
aCld)nEﬂquanW%P‘é ARd ply Vl}iqeéene 2 oxide or the

nultl-electrophlllc pol yal kyl ene oxi de or both the

mul ti - mycl eopld dono3itAloY Blakt 1 RBereil tHE h3dd gé1Brming component
mul ti-el ectrophilic polyalkyl ene oxide f urtﬁ

1S capabhepJf tea(eydzateditofiond edragdebied bgchmpatﬂg_le @ydro'gh]ethat comprises

e S L 5o A i

hydrd ¢ EdrHrised kiisiits U@ving sﬁz‘é‘@rraﬁélﬁg tﬁ@ﬁf—‘aboﬂ@bwﬁ @nrﬁ)i@i RISt 5 ndm when
acid), poly(amno acrd), and (anhydride). 1 28.

fullyhuératﬁ@mpd dips ampqluhbr@n@pwﬁllranmn@r tann abgis 400% to about 5000%.
hydr ogel -form ng conponent 2 is capable of being

hat ocior s rabLBATE A 28, PROPRTL B ol AP el oo

degraliatiow 8medf 163s thaf@ins tyedri SSue target site, and wherein
the 4 hydrogel conprises subunits having sizes ranging

f b b ) :
vl at 680 and T HeaCoReSBigaion FBY PLATERO B GG o hydrogel is a
least @F’l@ﬂﬂ?’ gg&}ﬁeﬁ%lﬁpﬁﬁ%ﬂ@% rdnl-m%%m g@ﬁ%%ﬁ%@ﬁ% ddepn of

wherein t ogel In vivo
31. The composition of claim 30, wherein the active agent is a clotting
agent.
32.  The composition of claim 31, wherein the clotting agent is thrombin.

33. A method for delivering an active agent to a patient, the method
comprising administering to a target site on the patient an amount of the composition of claim

30.

34. A method for delivering a sealing agent to a patient, the method
comprising administering to a bleeding target site an amount of the composition of claim 1

sufficient to inhibit bleeding.

35. A method for delivering thrombin to a patient, the method comprising
administering to a bleeding target site an amount of the composition of claim 32 sufficient to

inhibit bleeding.
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2 degradation tine of |less than one year. 1 30. The
conposition of any of clains 28 and 29, wherein the
whyasogeB3is at 2 least partially hydrated w PET/E82007/074984
aqueous nedi um conpri sing an active agent. 1 31. The
conposition of claim30, wherein the active agent is a
clottin 2 ent. .1 32. The conposition f cl ai
wher ei P& he §%8twp%a°%@%mnﬁl%gtﬂt5§hﬁt%eop hifiogsp S YIEnE oxide, 2
multlnﬁéaﬂw)ghﬁfé &)og%llkg)fﬁfe' R EnPEhY &s%ég&%ln QopBiidnk, 8Merein the
mprising admnis ering to a target site
multlemuctdmphmatgobmky&memrdscrfurthﬁr cphl@ﬂ@@rqb bt anerpriofary lging group

and 25 16355 qrg ol puPrAzd o agiRs rrting SudhiP op Qo RERE

nuclé% Rl 'pBQlaH@[&%toxﬁletaﬁd AARRYAbpIAfic P&?alﬁ?ﬁ'ﬁ@ §kf€ib are d%f)able of
aiml” 3 sufficient to |nh|b|t bl eeding. 1

Substamdibfdrrlmﬁdlétﬂ@CHOS%hnklggt hronmbin to a patient, the
nmet hod conprising 2 admnistering to a bleeding

(o 0E 51 0 S P TPAL SRR v
multiPSdd PRI HoDaA88he okidSandte BRiTPESifbinging COMPonet,ghedein the

mul ti-nucleophilic polyal kyl ene oxide, a 2
multioigopbilis pohehpianeoxis fEbeyompEsesiraer marg thiol groups and the

multi é'i?{tl%%ﬁdlé:lp% ﬂﬂgen% c%%ﬁ{}e}:/rl c\gﬂlgvﬁgéﬂv&;orb? t?r%%rﬁ éelrectrophlhc groups

'r'c poly oxl| de

selecdrfonh geSeraiip &c&ﬁ&tln@ﬁﬁsmcmnﬁlﬁyl gﬂupsmanglrmalplmldylegrdum;t and
| east one thiol_ group,. and wherein

wherpg 26 PRSI DRSS toms S TEWE- hgleppibe ROBPESIMF O ide and
multlpgiaéfﬁ):pEM{ gﬂgy ‘H{?}l%g At ks abﬁI ASHB LRI $mmediate cross-linking.

are capab of 6 substantially
|nned|ate cross-linking. 1 37 A conposition
conpri si%hg aAwutnpos1nm¢<umpmlmg Tmpbi- ymlmplhdrca)qty@l@béen%pmde a

multlhi}g#@ab}lﬁ:cpgfxélﬂg WQ@’ all%ﬁ' ﬂr(r)%c Iﬁg %%mponen%l wherein the

multifddophitie! R R Ide o&ﬂe)ﬁhﬁéf'c@ﬁ@n@é@ t6l® drwidrb ﬁﬁcleophlhc groups
conprises two or nore thiol groups and the

selected|ftam éte@romm@mststmg pbpymarypimsne gonpsiand thial lgétups and the multi-

B R

wherbRluall8i rd¥dtioflRdbisng conditonytiRmenle-ialephilic polyalkylene oxide and
reacti on-enabling conditions the nulti-nucleophilic

multipelpsfeapkificapdyadinilens oxirde arg canablejof splstantighhinmegdiate cross-linking.
pol yal kyl ene oxi de are capabl e of substantially

i medi afg cr R%gﬁ-n%)bgﬁ{np r%r#ifg?a fifdt p&g?@aehé H/col mprlasmg two

corrprl Sing a nmultl -nuc C pory OXI

or mé&renibl groeﬂ)s;‘ Gtsemnﬁlplol}et}@dﬂn}t@ﬂ)kml emﬂprtsmgdt&fo @nmora succinimidyl
hy droq form ng conponent, wherein the 3

groups Arymal st d GEPHRS; 50N fpSE) NG saaReTeqp phgrein the sum of the
thiol GRS b fhe S iRMilRof nfHHGIERR BEdub§ i<t Q4RSHive, and wherein under

reaction-enabling conditions the first polyethylene glycol and second polyethylene glycol are

capable of substantially immediate cross-linking.

40.  The composition of claim 39, wherein the first polyethylene glycol
further comprises four thiol groups and the second polyethylene glycol further comprises four

succinimidyl groups.
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4 selected fromthe group consisting of primary am no
groups and thiol groups, and the multi- 5

webk@snteoghi | i ¢ pol yal kyl ene oxi de further conpPCHES200W074984
or nore succini mdyl groups, and 6 wherein under
reaction-enabling conditions the nulti-nucleophilic

pol yal kyl eng_oxi de and I el.ectrophilic
pol yal K§-enel %&%@oar@nefﬁguwébérﬂ%sgw Fiting pjpgotein or a

polydaBdR@Hat € cross-linking. 1 39. A conposition
conprising a first polyethylene glycol conprising two
2 or nore thiol groups, a second polyethyl ene glyco
corrpr i s42ng t Tee ctsxmpmm@n@ﬁ eleim BRiferyher gogpusipg agplysaccharide,

up nd _a.hydro eI form ng conponent,
Wher\%ﬁéﬁ eP?tly%/aﬁ%l%g@ ? g%ﬁ%samin q(lriY groups and the

succinimdyl or maleimdyl groups is at |east five,

and whes®in nrwkﬁﬁn@siuemtblaﬁnambhére@ th® gt bdadtisodly@n is

first polyethylene g ycol and second pol yet hyl ene
selectpdfeasm tf&rgoumccwaﬁw ef yyaluomis agids phfin Whpﬁﬁiféﬂtnat“éfate A,

|

Chon%)gﬁlzsldrlrfa%é r}%mrlértol%% Jﬂa h?/?gegﬁdgﬁgf"ycm I&Eatg urt rﬁgpann’ and
derivativiprtheges. f our t hi ol groups and the second

pol yet hyl ene gl ycol further conprises four 3

succi nimdyl_gro /1.016983
T uszHoy) GRIRSBRDORtRE of FHA A8 WSS CHIgRriTRe &Paftfingherein th

protefﬂ'llstcbﬁﬁgeﬁmrd'eﬁ{/ﬁ&e@hé%&t ein or a 2 polysaccharide. 1
. The conposition of claim39 further conprising a

polysaccharlde 2 wherein the polysaccharide is a
gl ycosati. nogd\ymmlrrpd for #aling h éisgisrirscs ithd wethod cempiismg at least
t he G santno can is . 2 selected fromthe
partty B e s B RS BPeb e SChiti

chondr of fitshcrdkH- ﬁﬂ{a@la%onﬁ)oﬁaﬂndr oitin sulfate B,
chondroitin sulfate C, keratin sulfate, keratosulfate,

hepar i r seapf crns%bwkabktqovm@n@rﬁéhaé gfoss-{ingswitiiee first cross-linkable
comp\/%ﬁnﬁ%%d&] r%gct%f e%Lrﬁ c%%dftfdfé Qﬁﬁ conprising a protein,
erern cdl'Tagen or a derivative

thereofahﬁhé@ﬂf&mﬂﬁgb@ﬁpﬁmngseal|ng a tissue tract
t he nmet hod conprising at |east 2 E rely fill

ti ssue Vheeip thg first andessapriseressolinkablesempongnts eroas %mlf tq form 2

Ly
poro&rrﬁétﬁﬁélﬁt?llﬁg Erllatt@rs{é?éoggﬁﬂfﬂlé Egdli‘wgelsfgﬁ’?ﬁg fc:f){ng?ﬁedt 5%@%1@ of being
hydrz(téd)tbsfohn nkatitogel to fdbatpesesumainitthe intestides,ache Bpdrbgélrgmprising

conditions; and 6 a h drogel -form n
subu i $4¢8 rnging o gbawdt rréb ¥4 SREby e Er%w&rﬂi%d
havirfg! 8%l 1{bnd ﬁvglgrraﬁ%tﬁ ﬁ?npéﬂ'ogy%m% hBoul Y009, and degrading in the

I'nterstices, drogel -form ng conponent i§
tissuctpa lafter fmﬁmlabomtg to about 120 days.

46.  The method of claim 45, wherein the first cross-linkable component
comprises multiple nucleophilic groups and the second polymer comprises multiple

electrophilic groups.

47. A method for inhibiting bleeding at a target site in a patient's body, the
method comprising delivering a composition to the target site in an amount sufficient to
inhibit bleeding, the composition comprising:

a first cross-linkable component;
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9 hydrated to forma hydrogel to fill at |east sone of
the interstices, the hydrogel conprising 10 subunits

whans0gp983 zes rangi ng from about 0.05 nmmto abpor/US200Mm074984
when fully hydrated, 11 having an equilibrium swell

rangi ng from about 400% to about 1300% _and degrading .
in the asgopfgrselinkaile companent thahsragsoytks 1vithothg fitiicross-linkable

com&%%g?ﬁ%?er ré'acf}& f(r;ag@ﬁng%lnf?t%n%f %Ifd ai m 45, wherein the

cross-lin €~ conponeh 2 conprises multiple
nucl eophihyd@gel-foupmganechpohentsecond pol yner conpri ses
multiple 3 electrophilic groupi. %{47. A net hod f or
i nhi bi t PREreH Bedirsigng secondl srqsednksble comppopepisiGrosiling to form a

poro?g Dhtrisd B ininfFedt 99, ah@ %ﬂ}%&dh@l-%l#&ad § n@nt is fc?pable of being

npositiorto the'target "site in a nt sufficient
hydrated 3o fortn bhydroged 6dfii gt lebsisome wp deiitiemtices therliysiapg! canp@rising

first .cross-1inkahle co nt ; 5 2008/ 01698
subupg s CEgaviat =L ER R @-ﬁS i s o K4BI eeffw%bﬁwteda
havih & eGliB6Surh SRS riMatdl &8 abbitS009) 18980kt BWAY), 8nd @eg;ading in the
conponent under reactlion enabling conditions; and a
tissul yrdctoafesk fibor ationy 1 twalpah &2 day8. wherein the first and
second cross-1inkabl e conmponents cross-link to forma

9 poroug,matrix _having interstices, . and. the ..
hydrogeﬁgfor ﬁnggﬁﬁgﬁbHP%ﬁswégﬁgﬁpg%5¥Cﬁgﬁﬁakd%ﬁcmmponmn
com?%%% atBeplt auélesphikc fodpoaRi thé Secohdl brosd-lihkedsd ccﬁﬁqﬁb‘ﬂheﬁf comprises

the interstices, the hydrogel conprising 11 subunits
multid§ plegirenhilésgionpyi ng from about 0.05 nmto about 5 mm
when fully hydrated, 12 having an equilibrium swell

rangi ng §rom 10 30Q9 iQ;

| The” 445 b B e B P P B pin

patich29belby she rieth8d cahprisigg dedtvenhg e kainpodfion intverimtichevith the
first cross-1linkable cqonponent, . 2 conprises nmultiple

bioagfijq WBHARICite tfr8Tgsssikin HNCCRBIPSBEBM AOTBP'OYRE'| i nkabl e
Conponeﬂtﬁrﬁggﬁ(}‘é-'fl%g%eg’or\fﬂg&ﬁe’npl e el ectrophilic groups.

1 49. A neth elivering a bioactive substance to
a t ar get ssiond crass-dinkdblp edmportehsthboaryss-lidks with the dirst cross-linkable
conpri sjng deliveri.ng a conposition in conbination

comppreRt P‘Pfgrg ey ’lggc%‘}%%‘{;ghw to the target site,
the comp@SilbOnfERMAR dofipdlent4 @ first cross-linkable
conponent? 5-a second cross-1inkabl e conmponent that
cr oss- | vhksiniihe firstrapd Seqont consediskiablakebpament ceenspolidaform a

under . reacti.on enablin onditions:. and 7 a . . .
POTOH HAG s BHSRR B B s D reRe AP LR g CEIPTPY s panghl of being
hydra@a 98 ehrfif PERirbgdl kbl @t RAAROMEBE theGhRfsbicts, tHe Hydrdgel &8rprising
subunits having sizes ranging from about 0.05 mm to about 5 mm when fully hydrated,
having an equilibrium swell ranging from about 400% to about 1300%, and degrading in the

tissue tract after from about 1 to about 120 days.

50.  The method of claim 49, wherein the first cross-linkable component
comprises multiple nucleophilic groups and the second cross-linkable component comprises

multiple electrophilic groups.

51. A method as in claim 49, wherein the bioactive substance is a

hemostatic agent.

52. A method as in claim 49, wherein the bioactive substance is thrombin.
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9 porous matrix having interstices, and the

hydr ogel - f orm ng conponent is capable of being 10
whyasat@ed to forma hydrogel to fill at |east BONESWNT/074984

the interstices, the hydrogel conprising 11 subunits

havi ng si zes ranging fromabout 0.05 nmto about 5 nm

when ful]y hydrate . havi ng a quilibriumswell . .

ongi ne T onk ot PoATEERR e 10 Somb et gh Beeehae n
tissué, RaidRBethdBcdrySresue: dppRahg Bleclc8mpbsifph POk tardettstte 2RO BEmposition

120 days. 1 g%ﬁﬁg%éﬁﬁgt%od of "cl ai m 49, m%erein the -
comfrispigt cr oss-1i nkabl e conponent 2 conprises nultiple

nucleophflhc rfégékgnd them§econd cross-|inkabl e

conponéanlrs 8@%?1 %mﬁﬁp?iple el ectrophilic groups.

1 51. A seebiDéetosslinithbld cdimipostént thhiRf@ENinkH &ithitkafitst #®ss-linkable

substance is a 2 henostatic agent. 1 52. A nethod as
componer| vaides wactioprapkling qonditiepsa8€i ve substance is

t hr onbi - PCT/ US2007/ 074984 1 53.

A nethd%h¥%$g%§$%§gg?é%§§%§§elIable conposition to a

t ar get whdreinithe Arst hikbieeondarosh-Hdabtoapapents cirogs-link to form a

applying the conposition to the target site, .the )
porogsgRpHX hey B intgrsiggpandstha hyduegel-formg ceppencnt isgapaplg of being
R B R e B o S omprisine
subuniokesyingescss irargiendiabgutdoditintri orebputahohny waen fully hydrated,

_hydrogel -form conpanent; 8 rein the first and . .
bavinglagcRi LSS ¢ Hiea s %&M&ﬁ@@ﬁ G it 5o arBRiaipe in the
tissugtrQ ra?cE’ffr?ﬁﬁta'bbﬁt idVdbB&: 120( LS thE&mpRMnREe hydrated at less than

ydrogel -form ng conponent s capable of being 10

its equylhriatresivel bufonrapp hicdtipd to thel tariget fifelvheat it swalt tospraguiibrium swell
the interstices, the hydrogel conprising 11 subunits
valug5ving sizes ranging fromabout 0.05 mmto about 5 nm

when fully hydrated, 12 having an equilibrium swell

rangi ngs4. r onTgasthod Y14 53baHEreih3QO Hrst afvds-tiagaaetsigponent

in the 13 tissue tract after fromabout 1 to about _
comprizes waliple nurdeapbilisasounsand the seeondydpsstlatkable compeneri gamprises

14 its eqguilibriumswell upon application to the
multlpi:%reéeéct%mgﬁﬁlg Eére it swells to an equi libriumswell

15 value. 1 54. The nethod of claimb53, wherein the

first c3vnss-Therethbé of claipo % Wherddn Clenprges€s ist tisspé eelected

nucl eophi | i c. grqups and.the second cross-1linkable . .
from dhsgyeuie pensisting of Bwscle.$kin, epithalial Esue cPBRAFHING BT YIPBRTHES tissue,
nerve-tisiie o?ﬁﬁlaﬂﬁi'i: t?iﬁ? oftfer gén"él% tisé‘ﬁ%,e&a%bﬁlalt el daffifelissatt €

Is 1ntissue selecte rom the group consisting of
gastroigssiing] osgans andpssubgllewh and sthaepulmonargdtssnegkilney, endocrine

fupportiqg tissue, . ) . ) :
glands, male and t€male reproductive organs, adipose tissue, liver, pancreas, lymph, cartilage,

bone, oral tissue, and mucosal tissue, and spleen and other abdominal organs.

56.  The method of claim 55, wherein the target site is a void region within

the selected tissue.

57.  The method of claim 56, wherein the void region is selected from the

group consisting of tissue divots, tissue tracts, intravertebral spaces, and body cavities.

58.  The method of claim 53, wherein the hydrogel has a degree of
hydration in the range from 50% to 95% of the hydration at equilibrium swell.
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3 nerve tissue, ophthal m c and other sense organ
ti ssue, vascular and cardiac tissue, 4

WwW@2®B00i98% est i nal organs and tissue, pleura anBCDURBN7/074984
pul monary tissue, kidney, endocrine 5 glands, male and
femal e reproductive organs, adipose tissue, liver,

pancr ea | yoph, cartil.age ban oral tissue, and ...
nucosal °ti sstié ™ tﬁ‘aé g tﬂ:l%%h 3 %rr?’g]eé?lﬂ gl‘}e e, RAPPISeS §|?iafsmlzer'
1 56. The nmethod of claimb55, wherein the target site
is a vog rephORethbd BE Hlain? 59, Reheséth @ RekticieB 148 eledted from the
The method of claim56, wherein the void region is
group ednsistiag of pelirethilene glygelosgbitddnaidsglyssgolof ti ssue
di vots, tissue tracts, intravertebral spaces, and body
cavitieg. 1 f ' [
hydrogéﬁ”haéﬁgnaég§%gF§$ﬁgigﬁ§ r%??%ﬁﬁﬁﬁﬁgﬁggﬁgﬁ%g%uﬁom
0.1%f byowei gt B0 YObPtveight dfthéyanpdsition @tthehydrbgdd composanel | .
87 WD 2008/ 016983 PCT/ US2007/ 074984 1 59. The nethod

of claimb53,, wherejn.the hydrogel c rises.a
pl asti §zer .A“?Leﬂ?%i. as?ﬂén)ﬁ%%/en%tgg@fnséggaimw reinfhe hyfzogel
gl ' ed fromthe 2 group
COHH%%%%?Q??%gﬂgﬁﬁgg%ggﬁﬁyﬁ%%e gl ycol, sorbitol, and

glycerol. 1 61. The nethod of claimb59, wherein the
pl asti cd3zer Ammgthaskasnn clim B2 owherginghe probym veesetpgtedtfrpm the

sroug ekt S48 oS ARRr e oA RGOt HBf R orin,cascn

fibroAdetif lelasthEk&hfin, ANy, Ah@ detivatides AlonfRSati@dns thereof.
cross-linked protein hydrogel. 1 63. A nethod as in

claim62, wherein the protein is selected fromthe 2
group cWhsi shimihaskasdepay pie ofchrms 46-omhgigEhthe hydrogel
j ; [ .ybrogen, fibrin, casein, 3
<mnuﬁ# %%%@8 Pﬁg%g#gg%gﬁeﬁ %ratin, | am ni n, and
derivatives and conbi nati ons thereof. 1 64. A method
as i n aty onk nodthel aiinelaith-68,lwhevbiartes polyteeciyrdicogsdlect& from
conprises a cross-Ilinked polysacchari de. 65. A .
the SR ROB SIS 0 SRR RBHE T SRR Cre by Salluhst dehaates,
hemiS@l8Gsk @il 4R, x41dnh S FERUA RS hiit dH@s B and combinations thereof.
gl ycosam nogl ycans, starch derivatives, cellul ose
derivatives, 3 hemcellul ose derivatives, xylan,
agar os€96. al gh metleod asnn aahpneoszotpiom ¢S <dnvhergt Gadydrogel
t her eof . .%%%6' A.Wﬁthod as_in any one of clains
compyises3 Crofitinked iopehiolgeig polvaiers . i i'ses a cross- I i nked
non- bi ol ogic polynmer. 1 67. A nethod as in claim 66,
wher ei rg%t he & mnQsisod dsik i @8, Whét@ghe crods-Btedm@h-biologic
sel ected fromthe group consisting of polyacrylates,

polyrpe splester dtony fhergsaup @ngistingel Balyact daiss, pebmsfhasyylates,

by AL 50 BOLE B LOBAIEE ot

and combinations thereof.

68. A method as in any one of claims 45-61, wherein the hydrogel
comprises at least two components selected from the group consisting of cross-linked

proteins, cross-linked polysaccharides, and cross-linked non-biologic polymers.

69. A method as in any one of claims 45-61, wherein the hydrogel
comprises a hydrogel polymer and a hydrogel cross-linking agent, wherein the hydrogel
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1 68. A nethod as in any one of clains 45-61, wherein
the hydrogel 2 conprises at |east two conponents

W@ 200801683 from t he group consi sting of cross-|PakRES2008074984
proteins, cross-linked pol ysaccharides, and

cross-|inked non-hi.ol ogi c. polynmers. 69. A nethod as .
polyggr Wyérfageg?meq-g g Agnghave fegp e Hggﬁf@Pg’S‘QPS which yield
crosSCIRHIBAS SESydRodtY F598RE nPRlYREr and a hydrogel

cross-linking agént, wherein the hydrogel 88 WO

2008/ 016983 PCT/ US2007/ 074984 3 pol yner and hydr ogel
cr oss- | Thki néy regjeed ashiavey beeef ¢laimstddcd lyndereie tediydiagsb

comEER VA g RABAL B! BAS-af Bl i
of thé By ddgel Whaérdonditidas Wiibhgaed cx%s@ﬁﬂﬁh%&ﬁﬁ &opallpeBhamolecules.
cross-linked hydrogel polyner that has been produced
by irradiation 3 of the hydrogel under conditions
whi ch yill d 4mertBed 3siriapy og ofsfairsgero L 3ihgrast the hydrogel

comfRegf Hlofulor roks-n@d TR 31 hil RO G byFlcBLITR of
mon@messratddrdnd pohynasargatedthydto gebmob@eers pnaawoaditibys which yield

reaction of 3 npnounsaturated and pol yunsat ur at ed
crossa@l@?%%ﬁqwmhﬁ@n@m@iwwﬁdi tions which yield 4

cross-linking of hydrogel polymer nolecules. 1 72. A

met hod of f OA%&Eo@ofthfrﬁiﬁg‘A't]ﬁ%gﬁirﬂaﬁionﬁys{j&hﬁﬁb ®olymer matrix

polymer matrix 2 conprising the steps of. 3 providing
compaistrigrtbe steposfs- | i nkabl e conponent containing in

nucl eophi li.c groups 4.and. a second cross-|inkable,.,.

conponae VG- E frg=sri BBl BRRATY cHRBTRR T i BpBhifc eroups
and o $€o1Rl @bKCHHKABRI dohfpolé BSaimBRCH eldbttdphilitesrDlsd, QBRI 1he

groups to formcoval ent bonds therewith, ~ 6 wherein in
clectepibiilis gaoupsaeash wifhdbe rycleophiicaroung iaformocaviatsnt bengs therewith,

wherei n_men_i reater than.or. 7 equal to five; 8
wherghd T BT R 4t 1S ErPET BRSS9V 1 st 4 SRGISHEm, DR frefip then or
equabedbrgd cross-linkable 9 conponent; 10 adding a

hydr ogel -f orm ng conponent to the first cross-1|inkable

c onponefPmbining Hefish@osselatiablecospenst apd Blesceidrapsriinkable
conq%%mﬂllomﬁng the first cross-1linkable conmponent and the

secohd cross-linkable 13 conponent to becone

Cr oss- | dddikgth lielresed-fanohdhesmpanchotorthafifshc@es-linkable component

di mensional matrix. 1 73. The nethod of claim 72,
and the,$acAad crogTiipkadlePrRoReYeting a first tissue 2

surfac [ ! gnd b St -linkabl

cr ose. 1 AR LR TERT S Mk AR Moot Sheonlerqesrkebte
compoaaqrdn becomeacrdsst vk ell yal pxgaiotten tarfong actbraecinentsiorhl ddirix.

The method of claim 73, wherein the second surface is

a native tissue . . : :
’}33. e method of claim 72, further comprising contacting a first tissue

surface and a second surface with the first cross-linkable component, the second

cross-linkable component, and the hydrogel-forming component.

74. The method of claim 73, wherein the second surface is a native tissue

surface.

75. The method of claim 73, wherein the second surface is a non-native

tissue surface.
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2 surface. 1 75. The nethod of claim 73, wherein the

second surface is a non-native 2 tissue surface. 89
wHD0R00R8016983 PCT/ US2007/ 074984 1 76. The neETosk001/074984

claim 75, wherein the non-native tissue surface is a

2 synthetic inplant 1 77. The nethod of claim76,

wherein nth t is sel | ected fr

or oup. cBho: <THeTgopd B HERD T ol BprERaiv Hipug suttace is o
syntRti@@dpMesSsel . a heart valve, an artificial 3 organ, a

bond prosthe3|s an inplantable lenticule, a vascul ar

graft, a stent, and a stent/graft 4 conbination. 1

78. Th e7 ’het KBk wethed af elaine 76, Werein the syatifetie mplant is selected from
e ef RS BRI e EREBRDRT e el R BB, S8R va B B
orgad RHon@ Prosthesis, zﬁﬂiﬂﬂzﬁrﬁﬁblé Ima:Lﬂé dscillinr @hftld §éiteand a stent/graft

surface. 1 79. The nethod of cIa|n172 wherein the
comtipgtpn. cr oss- | i nkabl e conponent, 2 the second

cross-linkable conponent, and the hydrogel -form ng

conpon ar ]peoﬁ\% sn[gjlng) t)

conbi ne nligﬁﬂﬂ&%8@BP¢%§ﬁﬁ 3??%%95 g&PFgg?ﬁ??ssu onen
the seiohfl anms-lihk&0e c&hponmt, landi thefhydicgehfor@ingdverpenentt die each applied

m xed powder fornulatio 2 further conprises a
lnpoﬁ%feélfg%ﬁt@egﬁt)t/’é%éﬁ A¢%e. 1 81. The method of claim
72, wherein the first tissue surface is on or ina 2

hard tigsue Pie ReBf br El'afn§ Ue. wherdR theTﬂ'h%t etk ®fe component,
claim 72, wherein the first tissue surface conpri ses,

the sgcogd prqsemmlsalﬂq: ccprspcmjnta@ed]thethcyd@gghfogmm cosmnoelentaam@l each applied

f h
a5 2 BT e DG o Edriard 6o & i alPrechSEssl e
72, wherein the m xed powder fornulation 2 further

conpri s@p COofhcagemod df 84im Thevieesih ek @fxed pawider/@rmulation
wherein the m xed powder formulation 2 further

furtherppririsesa Broi PogPelipacghaiidei ve agent. 1 85. A ni xed
powder conposition conprising: 2 a first

Cr oss- | 41kabht. SORBEBEOL TSR R syrface is on orina

nucl eophi’'l i ¢ ‘groups, rst cross-
hmddﬂmponembﬂhﬁmpomdered form 4 a second cross-linkable
conmponent conpri sing nultiple el ectrophilic groups 5

;Eg Secé)f d C’h(l)esr%etlhog o? claim %) rIﬁuerr]ggtthe tn rsfJ t?svglqg suer ace %E)mpnses

surrounds or is adjacent to a surgical site, and wherein the method further comprises the step

of closing the surgical site.

83.  The method of claim 72, wherein the mixed powder formulation

further comprises collagen.

84.  The method of claim 72, wherein the mixed powder formulation

further comprises a biologically active agent.

85. A mixed powder composition comprising:

a first cross-linkable component comprising multiple nucleophilic groups, the
first cross-linkable component in powdered form;

a second cross-linkable component comprising multiple electrophilic groups,

the second cross-linkable component in powdered form; and
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90 WD 2008/ 016983 PCT/ US2007/ 074984 6 a
hydr ogel -f orm ng conponent in powdered fornm 7 wherein
waeaenigenct i on- enabl ing conditions the first BEMUS2007/074984

second cross-linkable 8 conponents are capabl e of
subst ant dlate cross-lin 1 86. The m xed
owter GBS IPBRNE EORPSH BEPOUEREORT he 111 ot
Cross- ghibnkaakbereaQmRoRabinAdiiations tﬁerﬁrsﬁﬁfa%gond cross-linkable
cross-1linkabl e conponent provides a conbined

compomests atd qakalilk of suhspponhdiy invoedas ictdsedinkiagd t he f| rst
cross-linkabl e conponent is present at a 4
concentg at i i n.the range of o) t
per centgﬁ \(:gl? glﬁl Xegip OfNﬁ Igco olsﬁg)g%térc fég]g_gg Wﬁgrgil(ﬁ tg%%m cross:

hnkaBIérﬂéﬁﬂ)@ﬁénth@mlthé §H@ond|-c18§s lidi®lddoxgbnpavpierides a combmed
conposition of claim@85, wherein the first cross-

crossthinkiahls| cenm@ﬁm@‘emoaa%dmti ¢he fiyet @@@dﬁ&cab}e@mwpﬁnaw@sent ata
conc&%ﬁ@ 8H ?rp{he%ﬁ) e og?l?o& OC§){Bb 3@?{:26%&5&% gy %1?%% fhe combéned Cross-

onen I on, econ I nka

lnmabhﬁpﬁ@ﬁﬂhnmSm@bﬁaemt at 4 a concentration in the
range of about 0.5 to about 20 percent by wei ght of

the co |ned 5 cross-1i,nkabl e conpan onposjtjon. 1
88, Thed i xeHISIOTAPORE RSSO UHIOR CGITA i BBSTOHEF Bfsh cross-

linkaB1eWBf Beﬂt%ﬁﬂ&i fthe gec&'ﬁ?cr()bsr ﬁﬁka%[eoc%%qﬂoh&lﬁ%%\ﬁdes a combined

conpo to the second cross-1linkabl'e conponent is in
crosstlhtﬂcabbmgmpanéntccmnabmmn 458 tHeseadiuliarosdkathle8ompPhent is present at

m xed. po r co ition of c m 85, , wher.
2 conpRtTgioB i 3 rekar Gaphtt 5 (sSabofi BB B HpoRsme hecpopthated
crossSIRKABR cohPofedticBkPRiiBogOMPONENt is about 50% 1 90.

The m xed powder conposition of claim85, wherein a

wei ght ratio 2 between the first and second
cr oss- | $&kablke minep prwderscoamesttion of plaire §&| wheyew angeight ratio of

the fi asg &oov%n-\‘lf\ll_%f(alblg (l'cl)rﬁ%nenp eor{hgsé’cgﬁg grrosg £ fﬁ}a%?eo(%‘b &%)%g%t i9 ﬁaﬁ?lg lIlénge

from@bout\dses & dboat y&kght ratio 2 betmeen the first and
second cross-|inkable components and the

hydr ogel - forn1ng conponent 3 is within a range fronh
about 28 t ol kyBixed BOWSIGH sRppsiion Ofﬁlél%&iewh%mewel tratio of

the ﬁ?é? 'Egﬁ% ik e Qémg(%]rt%h{a'@ggﬂe soMBRd o@s flﬂl@abgé {:o?ﬁopsog&?ﬁ§ abdgut 50%

['e conpon ed to t secon
conmponent provi des a conbi ned 3 cross-1linkabl e _
co np onefit  cdhposixed poydarwnifosition of tlagn 85 swhérminaieight ratio

ent LS present . .at 4 concentration in the.
betw S 158 Bt g s ot Skapl romtyhges dih ety drasbft i component
is with¥Ea SRBPIRAM IO 387 t& abdut 2] /v oMponent conposi tion.
91 WD 2008/ 016983 PCT/ US2007/ 074984

91.  The mixed powder composition of claim 85, wherein a weight ratio
between the first and second cross-linkable components and the hydrogel-forming component

is within a range from about 20% to about 30% w/w.

92.  The mixed powder composition of claim 91, wherein the first cross-
linkable component added to the second cross-linkable component provides a combined
cross-linkable component composition, and the first cross-linkable component is present at a
concentration in the range of about 0.5 to about 20 percent by weight of the combined cross-

linkable component composition.
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1 93. The m xed powder conposition of claim91,
wherein the first cross- 2 |inkable conponent added to
wao bwssemend cross-|inkabl e conponent provi des BCT/US2007/074984
conbi ned 3 cross-1inkable conmponent conposition, and
the second cross-|inkable conponent is present at 4 a
concentgation in.the range of about. 0.5 to_about, 2
per cent by iRt PorRE” ot en o cloig s ARG irst cross-
linkab R geapRAENtGAIRD®I the Sddond cdds-Liditdlddongsbnetevides a combined
conposition of claim91, wherein a weight ratio of 2
crosst Jiekaplerocompopery sompax Hon.énd dapsaent cross-likablscopipgnent is present at
I - C I S 3 f.r {:
s o8 EARECARANENS f Bl RESRNGS i S
crossolinkabki cdhripbnemfeempbsition.wei ght ratio of 2 the first
cross-1linkabl e conponent to the second cross-1inkable
conpone is_about 50%, 1 96. A kit conprising. 2 a i
cont ai n@f- ; ahief BUEd FOWIEr ORRISIICB OHEBEN il oW heIFSipoyeight ratio of
the it CRIsBL1hREL1E CRRFSIES to thE SecORIPRSE-ihedb] nﬁ%@ﬂ 8 i re rah
°ha f?%stlcross@%ﬁﬁﬁﬁgrk caﬁbonent éonpr?é% g nd%t?p%gr &°
fromnbaolteldphid dbout £9%r oups, the first cross-1inkable
conmponent in powdered form 7 a second cross-linkable

conpone, c risi [tiple el ectrophilic, 8 group .

Che’ sechind. clBeetio R AR BRSOREAT <P Sbuiks e § Grg rro of
the fiddidrd3s-HAnRAIE B8Bporleat 151 tRE seORP AN inkddlPIMIRINES: it AbdTL 50%.

10 wherei n under reaction-enabling conditions the

first and second cross- 11 |inkable conponents are
capabl %f shkEtcamprisingy i medi ate cross-1inking. 1
97. Th%a&ﬁﬁﬂ&&'&kﬁi”196' wherein the container
conprises a Sytringe barrel 2 and a syringe plunger. 1
98. Thea kiedPowdkbdomiBitionlidpoesd withip theséongiidr] the @Bmposition
instructions for 2 applying the m xed powder
CompE§Hgosi tion to a bleeding target site in a patient. 1

99. The kit RS -
further conﬁfﬁggéﬁgﬂhﬁgwgggﬁgghggéﬁﬁpg%ﬁg%8ﬁﬁﬁgg&ﬁ%?phﬂm
of groyss, thedBst onbusrlizikablekemaotdnt & puyaderedfonmpy i ses

thrombin. 92 WD 2008/ 016983 PCT/ US2007/.074984 . 1 101.
Akit conpri %ﬁeﬁ_@nf %Oas-k&éﬁagggéﬁlp@%ﬁgefnpaﬁag g glegirophili
ltohe _s),(glg@éb%'dtdr&@-lfn'kéﬁ@ c¥nbbnedt fHSvrfeedorth NghaS PONTE,

a hydrogel-forming component in powdered form;

wherein under reaction-enabling conditions the first and second cross-

linkable components are capable of substantially immediate cross-linking.

97.  The kit of claim 96, wherein the container comprises a syringe barrel

and a syringe plunger.

98.  The kit of claim 96, further comprising written instructions for

applying the mixed powder composition to a bleeding target site in a patient.

99.  The kit of claim 96, wherein the mixed powder further comprises an

active agent.

100.  The kit of claim 99, wherein the active agent comprises thrombin.
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4 powder conposition conprising: 5 a first
cross-1linkabl e conponent conprising nultiple

woe@seopPis | ic 6 groups, the first cross-I1inkabtBUS2007/074984

conmponent in powdered form 7 a second cross-linkable
conmponent conprising nultiple electrophilic 8 groups,
the sec cr -l inkabl e conponent in powdered form

and 9 aqﬂgdréﬁg‘?%wqﬁl% conmponent in powdered form

10 wher gicBllatedeporgagtd on- enabl ing conditions the

first and second cross- 11 |inkable conponents are _
capabl ea@tixedipevdascpappsitioniiieel wite a cuidacs-dfithikspegge, the mixed

powégﬁﬁnéoggggg&%bbgﬂgconprising: 2 a col |l agen sponge

resing na ol  agen fibers; and 3 a m xed
powder conposifirit@foskilnkeblptémpenetiédnasitsind muiiplSpan@philic
the m xed _4 powder conposition conprising: 5 a first

cr §04ps,ithk st erosohpleblstonrongnti 8 PAY dergd £o151 e

nucl eophilic BT ' = |} - o
Component | n® Sl R HREIE b bohORRnd AARL fivle lqppphiti
of gtoups, thxedopbuvdes-linitbi @eagonentdn pswdéred Kahl; @and

conponent conprising. nmultiple electrophilic 9 groups,

the second pgggér%?lnfve%m@ COBIRPBFE At POWIBEhEETed f or m

and conpri si Rg.RRPKder iléactw-/%@afbliflg SodHitt Gl t@@?ﬁ?ﬁﬁd nd cross-
11 a hydrogel -form ng conponent 1h powdlere orm

cohplkabdd cognziments arel @p8iilemo suttstaatiatl iean g ergss-lidking.
wher ei n under reaction-enabling conditions the first

and sec cross-|inkable .14 conponents are capabl e

of subs?@ﬂt!éﬁpymoﬁwgaf t8"E ess-1inking to forma

por ous FeMdgén dPorlpd\CoRgrikink BhSéd CfifigerpfShrd; had

hydr ogel -form ng conponent i s capable of Dbeing '
hydr at edmized pavrder cempositjely kgl withha furifdce pff theespenges dreemixed

powc(l)gr c%gl%oéiﬂgr? Ec?rhrl)ﬁselﬁg 93

a first cross-linkable component comprising multiple nucleophilic
groups, the first cross-linkable component in powdered form and comprising about
10% of the mixed powder;

a second cross-linkable component comprising multiple electrophilic
groups, the second cross-linkable component in powdered form and comprising about
10% of the mixed powder; and

a hydrogel-forming component in powdered form, comprising about
80% of the mixed powder;

wherein under reaction-enabling conditions the first and second cross-linkable

components are capable of substantially immediate cross-linking to form a porous matrix
having interstices, and the hydrogel-forming component is capable of being hydrated to form

a hydrogel to fill at least some of the interstices.
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