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WD 2004/ 024195 PCT/ US2003/ 028100 HEMOSTATI C DRESSI NG
1. Field O The Invention The present invention

wo edoaoesss 0 a henostatic dressing that conpri SPET/@S2003/028100

plurality of layers that contain resorbable materials
and/ or coagul ation proteins. 5 The henostatic
dressing is usef ulHEMIOSTHETIG BREABRYGof wounded

ti ssue. H Background OF The Invention The control of
hF"Drr?%gFOf?LgﬁQ&ﬂﬂ%1is acritical stepin first aid
and fie rauma care. Unfortunately, the occurrence

of exCERs pieserhiB@dtitigreddted @t Ahemdbthtid RFEEMBARE CORPASER
accessible site is not unconmmon. J.M Rocko et al., J.

Tplaakdy oDlapasthatopmin raspibableimajerids andforsaranlatianamoteins.

i Adi t hat 10% of deat t
LDk P Bl OB SR R b
Quide, 4th ed. (Cary, NC. SAS Institute Inc; 1990). Up

to one third of the deaths from exsangui nation during
tRe Vi Backgraund Ofcldgllavensive been prevented by the 15

258, QR LBt R R0 R B8
| figiinhd Wb, [UHFortdRRDy,. thhl btaHBRceChY ické@Bive IAeHM g or fatal
nortality statistics do not provide exact nunbers for

phresh@stsige dron émtapeessiblsraitexis mefrinspnireamr § MigRockoag erladd

ecdot al. i ndi.cat i mkar, _occurrences. M
R o TR MARIEO IR T 2an P GRS By o
SegEes tedt b erd dSe ddhadHtiolled eXERBSIR M dirhabE. YA TATEMsePE
effected by the prehospital use of a sinple and

ebrider4th ed-ieeroiCob ARdnasitvth dere 12%ht Uplo onelthigdipfithe deaths

seal ants have been ed.as an.operating, room adj ynct
*BoR NPl R o hedRe Vidthart By PRGLR P oA FR Rl e
e F 2ffeckde ik morftaBe cdfitMmetioda! SASHSTAT LB uide, 4th
30:97-101 (1990); MG Cchsner et al., J. Trauma

30t §8ary gNE: SAS Iystioge)nc; 1990). Matt hew et al ., Ann.

Th ...50:40-44 (1 » H. Jak t..al., J.
Vase ARt oy TR b R Blatos B Pt Saisel it
ffobpdhegaril asdhd fb@NdXiRmityak ) chét drfdCareB@dtalyi@Bbrts

of World War 11, but was abandoned because of the
t indicgigisynilayecofrrenegsat M. iRockpemil., Kelrdring R2:6B5 Ok82). These

Program in I shi,ngton, .DC O fice of the
PG Be il 3 s orRG HeRRecoi Al 18545, oregGagg he
3ﬁs}¢l$¢s@gblalsa SNREinfpldadderiRal @itethol dY BeR88RagMcdRlry). Used
clinically, not only for henorrhage control but in
var i oulsiquudr fifirivascalantsuzave deen usadls aBpperiting rodiradjdnct to
hemorrhage control. J.L. Garzaet al.,J. Trauma 30:512-513 (1990); H.B. Kram
etal.,J. Trauma 30:97-101 (1990); M.G. Ochsneret al., J. Trauma 30:884-887
(1990); T.L. Matthew et al., Ann. Thorac. Surg. 50:40-44 (1990); H. Jakob et al.,
J. Vasc. Surg., 1:171-180 (1984). The widespread use of fibrinogen and thrombin
was common in the last year of World War II, but was abandoned because of the
transmission of hepatitis. D.B. Kendrick, Blood Program in WW II (Washington,
DC: Office of the Surgeon General, Department of Army; 1989), 363-368.
Single donor fibrin sealants have been widely used clinically, not only for

hemorrhage control but in various surgical situations. W.D. Spotnitz, Thromb.

Haemost. 74:482-485 (1995); R. Lerner et al., J. Surg. Res. 48:165-181 (1990).
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Haenost. 74:482-485 (1995); R Lerner et al., J. Surg.
Res. 48:165-181 (1990). WD 2004/ 024195

ot hers have devel oped plasma protein purification

met hods that seemto elimnate the hepatitis risk
Reiss et al., Trans. Med. R&v. 10:85-92 (1996). A dry
fibrinogen-thronbin dressing (TACHOCOVBTM Haf sl und
Nycomed 5 Pharmm, Linz, Austria) is also available
for operating roomuse in many European countries.
Sthé Bhfrigin Réd Crdsh hntl oth&k BivealeSel8pekBfiashia protePPpirification
Present formulations of this dressing use bovine

t etheds that saein to eliminaté thsrhicpaigismskhRewbemnid Tewsi Mgd. Rev.

{gﬂg%ﬁﬁig%ﬁgprenixing and is easy to use, its utility

y a requirenent for storage at 4C and the

necesshtit figk i L | ol N

10 app! 1Ll OGRSl (TACHOE OB Hl N Rk
dPlessianignhasusbed s desavail el forwpenatingonmaisa i many Ryeean
of thromhin sandw ched between |ayers of fibrinogen
(S QeI oMegah L 11998} Biseet faiions
h i . . S i R
ot ehepg o Nl e AT g R
cequieestriogmerhixirig swnsiedsg o We asitriggis diariteddyamequirement for
del am nat ed, whereby the edges of the layers of the
dHess 3 4rfo A ibe necsatinr for raeweaiBng dtiteralinggelytion prior to

Sﬁ%@@hﬂﬁﬁh?ﬂ:%@&n[eSU|t in reduced interaction of the

si ng conponents | ayers, with decreased
ef f ect Avenesatiofsaidveichidessingtas bedar dssemibdd)@hich contains a
henorrhage. 20 111. Summary OF The I nvention The

prR¥est hFRBRIN; sindsreiedabetweemelapas a0l dibmmese reee. e.g.,

(e PaE oty oLty s APQUR Lo

f diesdinpe@gembe wdedriemsthodefdr e sty woundyg@tissus, such conventional
noncoextensive with the first and/or second

f fBAWVirGgEsssIngy ean besomp dglapminpied, athereby thesedepyofitie layess of

f [ r h d .
8% s Bl ReR 1o R0 ShEe SudMRARST Lt i
credpade thtedathordlr &S iengisessing WodriporieR®  tdyeayyhiith | aytgdaséd
coextensive wth the entire first and second

f ¢fksctinengenol thy dressing HuRreVenbag hemeehegs nvent i on

provi des a henostatic dressing which conprises: (i) a
first fibrinogen layer; (ii) a thronbin |ayer adjacent
t L. t heSdrhmaty Of The Invention

The present invention provides a hemostatic dressing (e.g., a bandage) that
includes a layer of thrombin sandwiched between a first and a second layer of
fibrinogen, wherein the thrombin layer is noncoextensive with the first and/or
second fibrinogen layer. Such a hemostatic dressing is useful for treating wounds
and offers the unexpected advantage of inhibiting delamination of the layers, as
compared with dressings in which the thrombin layer is coextensive with the
entire first and second fibrinogen layers.

Thus, the present invention provides a hemostatic dressing which
comprises: (i) a first fibrinogen layer; (ii) a thrombin layer adjacent to the first

fibrinogen layer; and (iii) a second fibrinogen layer adjacent to the thrombin

-2 The Anmerican Red Cross POTUS2003/028100
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30 fibrinogen layer; and (iii) a second fibrinogen
| ayer adjacent to the thronmbin WO 2004/ 024195

wEesesaed3/ 028100 -3 | ayer, wherein the thropdi/ns2003/028100

| ayer is non-coextensive with the first and/ or second
fibrinogen |layers of the henostatic dressing. A

rel ated dressing of the invéntion conprises: (i) a
resorbable material Jlayer; (ii) a first fibrinogen

| ayer adjacent to the resorbable material layer; (iii)
a 5 thronmbin | ayer adjacent to the first fibrinogen

| gy whafth the %oﬁnbﬁﬂ\?\ﬁ?@s onRiokKieaa e Witk ele RS MR ecbAd
the thronmbin | ayer, erein the thronbin layer is

nEbdnegendaysisd the h¢mestaicfdressingand/ or second fi bri nogen
| ayers ,of . the henmostatic dressing. |n.another .

enbod; AeRE HETE RS e LS irer dhg radbrble mategal
flafet (ii)klrirsi BriReR hykAYFicenibithe RssrBRNE ARl m?{e@ (ilifth
| ayer adjacent to the first fibrinogen |layer; (iil) a
t thrembiniayeagdjncentijoetbefitst fibrindgen laysnrbd by pa seaomt filinogen

I ayer; .and (iv). .,a . second fibrinogen |ayer adjacent t.o
¢ RS IOBISERt 6 Al RN The AP, TORJLR [ager is
NRSHBOAXEPRSWME thi i3t dd¥orfsbéchb FARbEEN RP&SBE the hemostatic
fibrinogen | ayers of the henostatic dréessing. 15 The

i dressimg.on al so i ncl udes nethods for treating wounded
ti [ ti ent i gh conprise applying any of
the nolemaasradytiirens; BedFagehle e BBGomERer ni ol
VRBARSSEN 14yREUR) a iésofihblk Iﬂ@&,ﬁad&}{ertabﬁcaﬁ WO &feat s Chibrinogen

dressing can be hydrated with Tiquids that are
elayere i) thrombfrelayern adghsdntttp gwmesorbable mayermhhnybre and (iv) a

hydr a w th liquids that, are epdogenous to the

Wihe Bt dnyel ity P e BB AR bR () dhorir
alaQeMBRAADe L Bhsi P RRRMthO Girdt a!aefas?s;,e@ﬁquqibr%g&? 1BrsOf the
providing a first |ayer of fibrinogen, applying a

| byaostasic dréssimgbi n to the first layer of fibrinogen

R R R e AR R
NPRAE WHEAToYiHridk b 1%1&5 ahy 8fShe ndveHenRAGH #e@ﬁn?és d@gzbgi/o@d

noncoext ensi ve Wt e second fibrinogen | ayer.
Shereinapl wourntdad tissmeenin suchi methodie sheahereodigd dressing can be

preparin . he tatic dressing b vidin
" e e Y s Prossnaa s WEutda dissugall fhgy can be
aB*cﬁEt@@d/iﬁ]h ufdsQh#t abd érﬁfog&ﬁ)\ﬁ?b @k WduRBdd@Qe8: appl ying
a lTayer of thronmbin to said first layer of fibrinogen
on a sAthe indludddevithih themogenor ay methodsfor pepapredictestafic
t Qr%ssing by providing a first layer of fibrinogen, applying a layer of thrombin to
the first layer of fibrinogen, and applying a second layer of fibrinogen to the layer
of thrombin, wherein the layer of thrombin is noncoextensive with the first
fibrinogen layer and/or noncoextensive with the second fibrinogen layer.
Similarly, the invention includes a method for preparing a hemostatic
dressing by providing a resorbable or nonresorbable backing layer having
attached thereto a first layer of fibrinogen; applying a layer of thrombin to said
first layer of fibrinogen on a side of the fibrinogen layer that is opposite of the

side to which the resorbable or nonresorbable backing layer is attached; and

applying a second layer of fibrinogen to the layer of thrombin, wherein the layer
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wo pdononagen to the |ayer of thronbin,

side to which the resorbable or nonresorbabl e backing
| ayer is attached; and 30 applying a second | ayer of

WD 2004/ 024195 PCT/ US2003/ 028100 -4 of thronbin is
noncoextensive with the first fibrinogen |ayer and/or
noncoextensive with the secénd fibrinogen layer. In
vari ous enbodi nents, the thronmbin [ayer is coextensive
with 5%to 95% (e.g., 20 to 50% of the first and
second fibrinogen |ayers, independently. 5 The

t BF OfRRdrHbinaYL ondfexidstRNTBUTRY iRt ainB(megeﬁ‘ Va@Er‘ &n¥/or
of shapes and patterns. For exanple, and

| npncogkicosiye whk theweoors fibrirmgen layan be conf| gur ed as an

arra f spots conpri si hronbin, or as a s | e
apor o SRt st e hIRBR {er Fe g xeRRe RIS

| 9y6r @O%S folf Gy | [
coﬁpr(leggla ng thrgZJjnbo:fn i%gt %gicsﬁcmad;%@ﬂo Xni’cf e%wsenog?%ltdf?:ﬂy

dibe girogbindayer adrsbe aptfigoreslih yncofit \eamtypfeshmes and patterns.
itable fil , Qi ndin nts.and/ or sol ubili zing
> S P, s bow e, G FToRbRs cen b R g
C@Hayﬁbﬁ SpPEdrRptR 1rlngythfr(5’rﬁf) ebr Qsoma{n Rl Eﬁn’ngﬂﬁﬁ‘ k¥ fibin.
/or a ba kln%

contains a rel ease agent and
rmstl@maalvelyl thei thrambibelayerdensbo odnfigiaitd botahpluhdity of lines
foregoi.n eneral description and the 15 foll ow ng
dé‘?rﬁg ngﬁ’g 'Pllnptl on are exenplary and expl anatory

only agdciffafer of ﬂk%%@tah@dﬁﬁ& scé%nfa}é[)‘b §6na‘i’l)§/m) i dr@for

of the invention as cl ai med | ess PI ned I‘WI se,
almor¢ sctable didlersalmdding iagertts zindéortseiubﬂlzusgexgemer i addlthnay@ch
[ rst ood. by one of

th NMe nmeani.ng.as i S conmbn u
o 118 TemopiGe diessings Camfewpflﬂvélx fﬂvﬁﬁtqoawrﬁelaa?ﬁase Iajer
p%mtc%mamtaerefea@pa%kh%wo?a%aclaﬂgnﬁ%lal cations 20

nmenti oned herein are incorporated herein by reference.
As use& iherbei undemtood tioatbth thaﬁoecgdnh@geneml dedcdption &rel the
with a fibrinogen IS one in

coext.en | a
e dc e Per plion s FREnBRSURE! ERYSRAE Sy andiase
t mexﬁfemﬁaoomé f@x’it?er%!?ﬁbheﬁfonto@% 1BU§1t§>E%E o m undar i es

of one or both fibrinogen |ayers such that
t hr onbUnldsagefined otleneist ealbievieivdl tahd scnhlytlfabuauhs Bz%dt}mrem
Fout 25 95% of the surface area of the firs

$Y5 (o SURe MEYURE & ISR Rdersteod s ?fgslﬂlhwcrb% art to
CRAIhaRR iMenibit ?bl@ﬁ}isy PPN é? Tﬁh% ﬂeﬁtuﬁma%n(afpoph@%mns

surface | ayer of the secon gen | ayer
hewpsoradi heredir &rs Snqogporated bpeimdgntefeyencEor exanpl e,

As used herein, a thrombin layer that is said to be “noncoextensive” with a
fibrinogen layer is one in which the spatial boundaries of the thrombin layer in
two dimensions are smaller than the spatial boundaries of one or both fibrinogen
layers such that the thrombin layer is coextensive with only about 5% to about
95% of the surface area of the first fibrinogen layer of the hemostatic dressing
and/or coextensive with only about 5% to about 95% of the surface layer of the
second fibrinogen layer of the hemostatic dressing, independently. For example,
the thrombin layer can be coextensive with about 10, 20, 30, 40, 50, 60, 70, 75,
80, or 90 % of the surface area of each of the first and second fibrinogen layers,

independently. A thrombin layer that is “coextensive” with a fibrinogen layer

wher ei n PETBUSYE028100
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the thronbin | ayer can be coextensive w th about 10,
20, 30, 40, 50, 60, 70, 75, 80, or 90 % of the

weaoliazadsmr ea of each of the first and second PCT/US2003/028100

fibrinogen |ayers, 30 independently. A thronbin |ayer
that is "coextensive" with a fibrinogen | ayer WO
2004/ 024195 PCT/ US2003/ 0281H0 -5 provides ful
coverage of the fibrinogen | ayer and i s coextensive
with 100% of the surface area of the fibrinogen

| ayer. A thronbin |ayer can be noncoextensive wth

t E@vfdeﬁ flll dovirabOOTRAfi byEden &iYer 3@Ys ddRx RS WIS 1 00%, ¥f thb
the second fibrinogen |I|ayer, or vice versa, e.g., by

esipfagy iareg of ithy fibeegen|layeer & Haembig layer cer amonaenealensige

¢ Bih e T nRen PO R et Dt et af S R g figBhinogen
NRYEC o vieA V& s Oby EmBRYyBMibrinofé! Bl?érs Iaving BkraesabAl

refers to any damage to any tissue of a patient that
r agface grepnortshapésoss of bl ood fromthe circul atory

system,,The tissuge can he an_ 10 internal ,tissue, syc
22 o oPyRY e SR el ugpm gy Mol Fhci B B et oF
Shelicacatd didsitRatnddne | 0Ss of bl ood can be internal
such as froma ruptured organ, or external, such as

from a"Waeed"asivsed hgxeinogfeds ©aanylsiamage tp guftissu¢ gbapatient

sych as. an rga or,.in hard tissue,. su as bone

TG g el thols%h s B Ga R Shg™ AheEs gat ve an
S TR A tisduBCIdudH a18h rigah! BBB1bEd Vbl fof an bRieffal {i&0e Qlich as the
surgical intervention. The 15 damage can be

| $Kie- tThedasseofil hiyodrcandig- intefralt $uchaaselmomp rupResd obgabl er
mat er i as .used herﬁbg refers, to a.nat%rLaI that is
|

o
b UREA BN TOTD AL § WRHSED By 1 A ST R U5k 2 an

be@Yn, iR ih £ @TRABENES adWtine NTRE @am%@ﬁﬁdyﬁﬁde Béen@hiidEl BRLAE
insuch a manner as not to interfere significantly

wigeht onsounael ihadading graematicinj ury, sefeesioneg surgicaltinterventamd The

W, t hout causing any.significant 20 netabolic

o PAEE s B Bl Gy iining G hondiTEdug RBPE: n refers to the
r et ent ifQRoMhblehRfEH AN AL B&lHeltctt k¥ers ¥ a nfatdrRdl ehdt A bloRat
determine activity and/or function. "Binding agent" as

udexn kpenginpoyséf adgortby the manpwdiatibady infodompenerits which are

cquoun s t.hat inrov s the adherepceto one.kaﬁgr Qﬁ]

t FRISWRRDSE SHTRalfdd STT? FEmneS 8 RGOSR BRipF Ayt

| A¥ESEhanflL Aha/bh 8swEd HeeRBBBoR  ankRAIHRRAFBARAR! #yQf gnficant

given layer to other conponents of that |ayer.
metabolic disturbance.

"Stability" as used herein refers to the retention of those characteristics of
a material that determine activity and/or function.

"Binding agent" as used herein refers to a compound or mixture of
compounds that improves the adherence of one layer of the hemostatic dressing to
one or more different layers and/or the adherence of the components of a given
layer to other components of that layer.

"Solubilizing agent" as used herein refers to a compound or mixture of

compounds that improves the dissolution of a protein or proteins in aqueous

solvent.
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"Sol ubilizing agent"” as used herein refers to a
conpound or m xture of conpounds that inproves the

waokegobubs on of a protein or proteins in agueoRST/US2003/028100

sol vent. WD 2004/ 024195 PCT/ US2003/028100 -6 "Filler"
as used herein refers to a conpound or m xture of
compounds that provide butk and/or porosity to one or
nore | ayers of the henpbstatic dressings. "Release
agent” as used herein refers to a conpound or m xture
of conpounds that facilitates renoval of an henostatic
dr essi Tgllér aduisdd hreMBrofer AGtaltbinpeuntidrghix tuROFEb MPo @A fHal
as used herein refers to a conpound or m xture of
coepdahulk andéar porasi éeeneyeismonsdayens efrthe bemogsiaiwrdressings.
sui tablge,condi tiens. used rein, "about! means

pl us oferlr?iﬁﬁﬁggrﬁpr%)asﬁths{e)‘/" {egfﬁrspté)régﬂ{npgynd phguxiure of
| hsoanasl ad Yeilithtks TREn\RIMDSH ahi GeMbfasd e@fngt BBm a
i nvention offers various advantages as conpared with
coandpctiongmolil essi ngs. By using a thronbin |ayer that
IS no oextensi¥e wi th one orfboﬁh fibrinogen La%Frsf
the dr eS8TNYs 81" t Ab"TNVERY IR Tl ® 21 QEWOPPK&8F yruEyre ©
besayRndeihanpoai@d gad whéithydraed esdershieshié EdaIdneg t he
dressings nore durable and easier to handl e than
convenf$ vedlherping S ahaugjsmeans phid ¢ miress aprokimatedy tdn persé¢mgh

e.npr nable to | arge-scal e manufacturing and
S&SU&@%Séggﬁ‘%tter control of the anount of thronbin

di spenpeAhdriodidiR @eQsf Sfthe hikioh e ®Fi0A8 ddvantages as
advant ages of the invention will be apparent fromthe

f esimpaviich ¢ 1idlecuiveeigordb sieaskipes. orBy asiggfa thromhm biver et is

DETAI LED DESCRI PTI L THE | ENTI ON, 20. An ml ar.

RSB et o o P e OB ATS oS eghied of B M Rlcn

haanst AkdIG (bR ABlamBnded at fiRir éd%@sj’%iﬂda f@eﬁ@@HH @e didsSiage
| a

in a patient, which conprises: irst Tibrinogen

| mpesraurgbil¢ yndzeaipr ioriondie hapeson veatiaudniressings. He additign, such

PSR AR O BB fubive i abnc et AOYER b
| @801 b5thE ARSI AMDMbE dispdhséd thé BRksiagd/ or second
25 fibrinogen | ayers. Another enbodi ment of the

pr esen®thenfeairésemdiadvatitages peibie inyeatitrewtbbeapparent from the

following detailed description, and from the claims.

DETAILED DESCRIPTION OF THE INVENTION

An exemplary embodiment of the present invention is directed to a
hemostatic dressing, e.g., for treating wounded tissue in a patient, which
comprises: (i) a first fibrinogen layer; (ii) a thrombin layer adjacent to the first
fibrinogen layer; and (iii) a second fibrinogen layer adjacent to the thrombin
layer, wherein the thrombin layer is noncoextensive with the first and/or second
fibrinogen layers.

Another embodiment of the present invention is directed to a hemostatic
dressing which comprises: (i) a resorbable material layer; (ii) a first fibrinogen
layer adjacent to the resorbable material layer; (iii) a thrombin layer adjacent to

the first fibrinogen layer; and (iv) a second fibrinogen layer adjacent to the



10

15

20

25

30

dressi ng which conprises: (i) a resorbable materi al
layer; (ii) a first fibrinogen |ayer adjacent to the

w0 e@anbabi e material layer; (iii) a thronbin | BgEUS2003/028100

adjacent to the first fibrinogen |ayer; and (iv) a
second fibrinogen | ayer adjacent to the WD 2004/ 024195
PCT/ US2003/ 028100 -7 throAbin | ayer, wherein the
thronbin layer is noncoextensive with the first and/or
second fibrinogen |ayers. Yet another enbodi nent of
the present invention is directed to a henostatic

q . . : . e > .
e PR S S AR M ety
asacesdfibamdgenmesst i al | ayer adjacent to the first

the r oSt Bapfd” Fabtiiimeit PEyEF Bressi iETon 1 dugriad 10 2
f hOho RRRERessRYE $6r Otﬁc%lkﬁg #BhndeR tisi ik 'ag)%@?h Whid@¥BHprises; H)e

wherein the ﬁ%ﬁr 'ayer 1is noncoextensive wth t
f a fadt GBirikogen deeondi)fa asbrbablenmbtasialr hyerEadjécehaye theofirst
the henostatic dressings can. al so optionally contajn
oRBrEAReR T8y 2SR %ym qdjasp o dicpsorbably, patsaial layer;
ER2Y Scofdl fibRRodMa R Alijaterfl tE BRI (A giﬁrfa}%lr SPherein the

optionally contain one or “nore suita bi'ndi ng
atpeorhsin 1syec v reacsxeamsse . withabh fiks yed/onfecoinefibriénpsh dyers.

dr essi can also optionally contajn one or nore
sui t abFETIBIB W%FWQ?%@%%F%%"_‘%&&W Qopnelly gontqig opg ek
I %%suﬁﬁbl‘é@ﬁleﬁ?mta@sh&pgg essings can al so optionally

contain one or nore suitable foam ng agents, such as
a m xtHaah lafer of theihemasthtlc dreskirggsaan aiso bpti@mabpnaritein ohaoh

of the henpstatic dr ess'bngs can al so optionally
f WeFe R tallg bjdingaggnts, YR AL 8UGrA¢er whi ch contains a

rel easg, FAHUr of MR hES i@ﬁr¥s§i§és%§§ &1s86 gsnaiggﬁorgﬁg one or

sucrose. Each of the henpbstatic essi

f motchsmitalcle splubdizing dgantk) sagh asmatcesseal on t he si de of

t he dressing opposite the wound-facjing side when the
dr essi ﬁ@cﬁw lg%r HP @*éim?ﬁéﬂ%%ﬁﬁ% CR s PR{fonaly cepain one or
af bl it i | Lic ak LY 3 e I 8
cinbte Shat)c o edt QUL A W BAEoH: A", a6 AT, S
2bicathanige) . The backing material can be a resorbable
material or. a non-resorbable material, such as a

sili Coﬁ@chﬁttgq]hqj?os&tgﬁrﬁgmgs can also optionally further comprise a

release layer which contains a release agent. An exemplary release agent is
sucrose.

Each of the hemostatic dressings can also further comprise a backing
material on the side of the dressing opposite the wound-facing side when the
dressing is in use. The backing material can be affixed with a physiologically-
acceptable adhesive or can be self-adhering (e.g. by having a surface static
charge). The backing material can be a resorbable material or a non-resorbable
material, such as a silicone patch or plastic.

The fibrinogen employed in the hemostatic dressing can be a fibrinogen
complex or any fibrinogen, or a derivative or metabolite thereof (such as
fibrinopeptide A and fibrinopeptide B) can be employed as desired. The

fibrinogen can also contain Factor XIII.
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waolesoswatipye or nmetabolite thereof (such as

The fibrinogen enployed in the henostatic dressing can
be a fibrinogen conplex or any fibrinogen, or a

fibrinopeptide A and fibrinopeptide B) can be enpl oyed
as desired. The 30 fibrinogen can al so contain Factor
MR WD 2004/ 024195 PCT/ US2683/ 028100 -8 The
fibrinogen conplex can be a m xture of human pl asma
proteins which has been purified and virally

i nacti vated. An exenpl ary aqueous sol ution of

fibri n?ﬁ@ﬂbﬁx%’@%h %éfm?@%ﬁi Ui n%QQ:ré@lq\uWn%shﬁb%tems Wthh
pr ot ein, whi ¢ | east 80% is fibrinogen. O he

c bmssbden meﬂflsd aind tviral 1y iidoacti naserk N Amosxehgtarg aqueaus Isuhheon of

b BiBoeneyPEaoTaial 188310 meyig s rokin, Bhrrisp pilcast 0%
( Q;emﬁ'fn%%&y (?ﬁ?@l%ong{gu@tgs b‘hhé ﬁf)mﬁ n@?ﬁlnpﬁﬁ c%ﬁﬁ gi; Rk Q18fhin

(generally than 3% I nogen
C (reptm@iy misouy 8+2Smagd/ ) ) piaM&ogeamgmeaﬂly‘Jes:s thanabout 5 pg/mL);
Sui tahl e fibrinogen co Iexes can al so contain

f FRtereEt aneraifeioop Haits/mby and gotygorbate 80 42qnsially less

R AR égﬁwﬁtﬁz"ﬁw%gm@‘#ﬁé& AP 438 87 115
4Su1t%5ﬂ)e ﬁhignic[g&ﬁ corhplexéd amtamrwn&acfm@néotbﬂ nogen | ayers
can be _the same size, such that the second

fi bri ndhefibragesn apefied éﬂ‘ ?@ﬂ’nﬁ 3 layge Rt Hisrgesing tyRicpip has a
f l;(g&tentfrét%' Q9GB/en? @Y B0 m heE! ta't Yeakos, ﬂohﬁs,gg)g%, 40, 50

rinogen | ayer can oncoext’ensi ve 'wi t
. Thbfirs agd secoay ébrmmgentlim&rsmdjwhé sdme siegerg., such

S
| ayer can be noncoextensive 15 with the first

f 13t tha SefRd FRYBPEENHGE EenerlyAs Gasi tensine WilGdsfirseliRinogem
b

Byl ARerh@NVAy, Ghe hg? {r‘B ﬁ 9f1a§é?%al§%g(ﬁ6gc<je%g5%189% the

ayer or the secon ogen layer can
1 %%mflbhh@geﬂl lz&r;ooﬁr thé eecfonai $ibrihogami laggeian |baylencoeIf¢Bswe
thronpbin enployed in the henpstatic dreSS|ng can

| Yéprhe frstbringegh e Jﬁ‘“h&'?ﬁafﬁsb‘il %Pdtﬂ@awewctm%
h
B the DGE Dt tH? Eécfoh(?ﬁbelgk%e K@'l bYthe g%o'nﬁ ﬁ%hé{%@h %S/ﬁr J‘iﬁg? up

dressings o pically cont

ato H)Q%)bémewzefof a’@cﬂrtst ﬂbrtmgélrﬁﬁyd:rnt ernational Units
(1Y /cn, e. | east 5, 10, 15, 20, 25, 30, 35,
40, 45Thsélr0rebm emlow in {fgchempstatic degssing cap be mbxaphikied

PSS U PELA GOk BR0E" R AR )
TheacpHtaf The drdsusmlgblolﬁ thes ug/emeasxawpycaillly ddi’l&m’( gdirgmbif at a

6.5-7.1. 25 The thronbin |ayer is appli to the first
fpgtppqyﬁ@hoqtawg,mg{%q{nqt%@l pits ({U)/cm”, eg at leastS 10, 15, 20,

25, 30, 35, 40, 45, 50, 60, 70, 80, 100, 125, 150 [U/cm?. Optional constituents
include albumin (generally about 5 mg/mL) and glycine (generaily about 0.3 M +
0.05M). The pH of the thrombin is generally in the range of 6.5-7.1.

The thrombin layer is applied to the first fibrinogen layer such that it is
noncoextensive with the first fibrinogen layer and/or will be noncoextensive with
the second fibrinogen layer upon application of the second fibrinogen layer. For
example, the thrombin layer can occupy about 5% to about 95% of the surface
area of the first fibrinogen layer and/or about 5% to about 95% of the surface area

of the second fibrinogen layer. The thrombin can be applied to the fibrinogen

PCT/US2003/028100
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noncoextensive with the first fibrinogen |ayer and/or
w Il be noncoextensive with the second fibrinogen

wo agoa241pon appl i cati on of the second fi bri nogeer/Us3063/028100

For exanple, the thronbin |ayer can occupy about 5%
to about 95% of the surface area of the first
fibrinogen |ayer and/or abe®t 5% to about 95% of the
surface area 30 of the second fibrinogen | ayer. The
thronbin can be applied to the fibrinogen WO

2004/ 024195 PCT/ US2003/ 028100 -9 layer in a single
SRYEr iRa l@spQO@ bt §ssa &ie$ BPIpotsh the %bﬁh@éénﬂ% Eudhatxﬁrthe
such that total surface area of the th

S (ol suxfmmmezesf the dubmbib spotsaisowytic OBRAI0T %otth aboLB l96 %acofehe

e 2 P BSHSP U i BRRHT

fwa;%@%%rbfkﬁeys%&on&nb?% efla580t Or spots of thronbin
can have any geonetric Shapé, e.g., filled or

unfi | | Bechcd spot esporsefthanmgbiesan havieanyg kasyettid shaps, e.g., filled
anor phoys. shapes, or conbi nati ons thereof Such .spots

carpniidle ﬁBF‘F%éIC‘-‘E%‘ enpReles, lifesAmorpRaus shapss, pr qombipations
ofh@?ero?dSﬁ’(!h sﬂg?s\r/h‘a%?:ﬁgt gﬁﬁe?irte the¥iRl HBfi‘llldgEM lé%fer ﬁlpé?lt(ﬁ‘d&@&] or

formany of shapes and t'erns, such as
arandomapaftem. gAidyrabtyserspes ceh fomm ae)nbf a Gzansqnymﬁ si{apeg and

concentric¢c 10 circles aqr s r sc) an. over | ppl n
sBHICEY: gfc chs‘tfo"l“sar(%’ @g“ o¥&f eép?S ﬁ@c%m%ﬂ’é’%‘) gfi%‘%”‘:
e g brn&ld‘afégbﬂ afi‘n”o@}(lhﬁpmg serdYofOlpBR' (G2 %deﬂ%ﬁ;ﬁﬁ% eg%liesn),

provided that the total “surface area of the th
i spoboerhars¥ing GroatmnaxisO&angothicheordigufaioe, moededihatttlhﬁetotal

f|r t fibri | ayer . an r bou %.t 0 about 95% o
¢ Frstacg akea o ther ot Spalou Rihs 7 SbBeiaEparea aihe
96REEBLnogen! lﬁaé%n%@l%ut Gy, ﬁf%dut §9%t ot the sRfRE ardasst tl:l'(,5

over a s unber of |arge spots. For exanple, a
xsezemafibayogﬁn lsyeot $n gegerad';rzalafge msntmr of enalbkm)taqurefandco

x 10 arr of S{) éf occu Eg the otzd surface

aP‘é"&aW \‘)‘éfn 28 aé%foi%) ah%her 2 ixz. W%P gRpts

aierém @%fgﬂabeweﬁ §0 xa[@'a\n@f ceﬁ%gmessaﬁ}eq%l
ar a of the Tirst

/oto % of t e surfac
f slbface a@engwyeerr e sgovy cantbe of arbtizeqpravided thatshé tofal sdn‘éace
surfa?e area of the second 20 (?I‘I nogen_| ayer.
a

e35ARF dhe HEambiniih A0QH S torbolt, 2% of thy susfage afeq of e first

d ;
féglzrt%ga la eI' gﬁjémgﬁt %ﬁ%og’cg)ut %5%2)?“%6 slugrfﬁlet e?'&i SHine @cgnd

9f1bxiﬁbgesmlayer nBoreexiampht] depeneing upbmulthe, ove:ralllsengif the dressmge

enbodi ment, for exanple, 4 circula v n
dihgsBete Fanbe. JORHIILRNPN At feagiabpl V-Gl éﬁel 23,8567,

Cend I MBLEh Qf méredh&F Eﬁh‘ﬂi&n wb?]t}{ ap, %B%thOfIn hB&mbodiment, for

conf’i guratl ons are wt e Scop
example, 4 circular spots having a diameter of 2-3 mm each can occupy a square

centimeter of a dressing. A variety of other configurations are within the scope of
the invention and can readily be utilized by those skilled in the art.

The dressing can be prepared as any of a variety of sizes and shapes.
Typically, the dressings are of a size and shape that can readily be handled by
those skilled in the art, typically less than 12” in length along any side, e.g.,
17x17, 17x27,4”x4”, etc. The moisture level of the dressing typically is less than

8% (e.g., lessthan 7, 6, 5, 4, 3, 2, or 1%).
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wa@ngo4ob4185 vari ety of sizes and shapes.

25 the invention and can readily be utilized by those
skilled in the art. The dressing can be prepared as

dressings are of a size and shape that can readily be
handl ed by those skilled in the art, typically |ess
than 12" in length al ong a+ny-side, e.g., 1"x1",

1"x2", 4"x4", etc. The noisture |level of the dressing
typically is less than 30 8% (e.g., less than 7, 6,

5 4, 3, 2, or 1% . WO 2004/024195 PCT/ US2003/ 028100
-10 An)&n?t)f & viRdty %r ves@ffbame Sl@éft&?fg |kﬁ0\0m@fh'o§é sl&snéalm thart
those skilled in"the art can be enployed in
pczmslmmnplmw@nn therpredeot inggtiopl &or eXxrenpleshe mamibeble material

rial can be rotei ous substaaﬁ such as .
P PRt st ah i aion. GERR FAleeaangor ain,
Car hohyaatfe SHRBHARCERN a3Y a@ecs aligh r@]lﬁl%se 3)F6tt:6é'iycans
cel lul osé, proteoglycans 5 (e.g. poly-Nacet

g (ag: PSRN ﬂet)tyl gtlmsammc) g@cdlupad@p@ymgrsl lacttd acutqm])dners or
colic aci | acti

d
e sy i Fid FEpbbRE it bl e SrortgBlegtaRerial can
C@é Doy dh wirfe SHRSAREC Bllus rlaﬂl \%Sé)(a r?lé‘seof%ﬁmﬁ’elb%c‘ mQferials are

resorbabl’e materials are der the tradenanes
Vtcﬂ}ﬂQthTdVItl&miadaEé(ﬁMTM@YiEWainHy)EX@NTWar| ous | ayers of

t he he c dressing can be affixed to 10 one
anot heb® {hen@EAYs RpshAl BR aerae%m%ﬁwrtgocaﬂ 6 8€fixed to

Skihd hﬁﬂhér;bn){j?ﬁyr Hebns kﬁéf\pﬁ G Y nildole t(g 'n%é?s in th

| ayer (s) the thronbin layer(s are app d
a$ypicalethe éibriobgenuayek(sy analZermhett) toadhis lsel(s)tis @re) hmeﬂ asa
and. sugsequ ntly Iyophilized or freeze-dried, e,

aferigs oL AwFks r&@?fb?ﬂt@fw%ﬁ%w'qnalmrs angh spbsp@IeNHY b@mlye@)pr
tRERNMHAS . %/d:{f%? §ﬂgﬂ%atla—rh@f ch@Y ﬁg?ruééﬁirhéygg g?s@f”b af&l“ RYenBnY

of a vari et ni ques, Spr

pdressing. rithe(leyegs canvibetdpphediby zinyofhaaaﬂeﬂy ol Iteflﬁhiqﬂéé ,mcludmg
sprinkling, using a mask, electrostatic deposition,

LETIYNE pmek,tm@é§7 £i wgt@ aawlagﬁhgwl BIRFLER: SATRIBigsTTig ‘Ug@sll?g
ele hﬁ&ﬁ@ﬁ it 5N, d;f %Qm‘c@ g@(jirfdﬁ/@gstg r(Sr%l;é) n% usm

produci ng |gh Ity a ain

oflispdneing mesefiotd u]mtvcmntancsrpormhempxbme:u@g £highrigasigr zeray
prepared using a nold, a release agent, such as

sucr os®, certaingaodaentpok the Presy invegtigpica thadressingstare

lt ﬁr)éﬁ re@ﬁsﬂigg n%l Sf‘%e%sé %e"ﬁp Qk&?gg sdcﬂ)sg U§ Qp [I%otl‘a' tﬁ@ﬂ]tof‘d

enostatic rESSI ng er conpri ses re
| befere, thedfirsthlagandfathesdeging fsedpplisd Iagaoi cmbodlments the

Al ternatively, a physiologically-acceptable adhesi ve
%ﬂ%tlﬁﬂﬁqspéa fyrghef gamprises a release layer, which contains said release

agent.

Alternatively, a physiologically-acceptable adhesive can be applied to the
resorbable material and/or the backing material (when present) and the fibrinogen
layer(s) and/or the thrombin layer(s) subsequently affixed thereto.

In one embodiment of the dressing, the physiologically-acceptable
adhesive has a shear strength and/or structure such that the resorbable material
and/or backing material can be separated from the fibrinogen layer after
application of the dressing to wounded tissue. In another embodiment, the

physiologically-acceptable adhesive has a shear strength such that the resorbable

Typi cabCPUS1008028100
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resor babl e material and/or the backing material (when
present) and the fibrinogen 25 layer(s) and/or the

w0 booaobiios | ayer (s) subsequently affixed theretBCT/UR2008/628100

enbodi nent of the dressing, the

physi ol ogi cal | y-accept abl e adhesive has a shear
strength and/or structure guch that the resorbable

mat erial and/or backing material can be separated
fromthe fibrinogen | ayer after application of the
dressing to wounded tissue. In another enbodinent, the

SRR ASERRL I RaRT PR o ARG Bl BTHERN over

P{Eter laﬁﬂﬂﬁﬁbﬂ 2BMHRQressihg torabeandedltisamed/ or backi ng
materi al cannot be separated fromthe fjbrinogen | ayer

af t er 2pAbic AbrpPEHf a@(héhrafr@g‘s CAY tt@oOW@@ﬁ@efam hygpan or
SMEntnﬂB 1§n %ia@fn‘a%?%ﬁﬂ o"iip'n% sptuli]xrf%gtpdrpmgﬁlpd%’ﬁn f\gﬂ{a 189

|ca I on

nnhbkax&sllddnﬂm aanﬂfoﬂlvsapéraﬁxhﬁs bopast'es bhﬂ:%&mﬁiﬁbhd tB6ud dultufeg
art; from supernatants or pastes of reconbi nant tissue
cYirysas ¢reast hagiesa, or;ﬂéealslte thycopiajn %nger@rthatﬁépqeﬁqséam@@n or

PAERNaR oHERR SRl SRR SRS e R oo 18

sm:amlalmdm DN Ba&dhin s, oDNAmttB@flmdq Ues,; bleod, fnfiitkiyireh, urine
fluids é% bl ood, m |k ynmph, urine or the |ike)
o@r i’“ﬁdﬂ%‘%@ .ttanaaﬁnrﬁaa@mhatba&:m%nra gengetiat expggsses human

Ssang%en | n? tfh!r Aif VAih %gg/bg&} 2H¥B%Pcéd1£&§m flg to

accor di ng anda

tnan&gfﬁm&g&ﬁehmhmqe&; In general, the purity of the
fibrinogen and/or the thronbin for use in the

henost Btgeaelh diespuiyy of the fibenegenandigp giedhiiombinfasypg inghe
f h |
(DR PRl AL 08 oo iy Rigb 1 EXAbe Bldhngl?

f 4Kl iimaBe Releviiit @rt tohlead ko effitacy and shbilisy bf @ied pebtdin. The
mul ti ple chromatographic purification steps, such as
aﬁlbmmgpp ap@op Hhet @gqra@nyalaﬁe subifigtad 49 Mukprle chromatographic

C TR to o Yok hE L g;;rﬁﬂiigrﬁawg dagnpl THohufiGtffity

agnentat | ) act i va

f¢lh6ﬂn@t@@ﬁiibh9,ndd olerriohé gubgt@mes nwHichi Ay c@aRef Rgdndntation,
storage and/or use. Illustrative exanples of such
stfiyeden esdiph degradatioanothider hrinpean wpdisnrthe trgmbin during

I r ' .

RFLIEAL 950 7 A A0k 4G oPLAATLA08ED:
| dsﬁ'ml bkt e¥move@nby ppurifRatior anélade Nadletn @u@hnmtd | QcHs as
and m xtures of Eroteln and non-protein

plasminogen, inter-alpha trypsin inhibitor and pre-alpha trypsin inhibitor; non-
protein contaminants, such as lipids; and mixtures of protein and non-protein
contaminants, such as lipoproteins.

During use of the hemostatic dressing, the fibrinogen and the thrombin
can be activated at the time the dressing is applied to the wounded tissue by the
endogenous fluids (e.g., blood) of the patient escaping from the hemorrhaging
wound. Alternatively, in situations where fluid Joss from the wounded tissue is
insufficient to provide adequate hydration of the protein layers, the fibrinogen and

or the thrombin can be activated by a application of a physiologically-acceptable

liquid (e.g., water, buffer, saline), optionally containing any necessary co-factors
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contam nants, such as |lipoproteins. During use of the
henostatic dressing, the fibrinogen and the thronbin

w@oeamie activated at the tine the dressing PGI/US2003/028100

applied to the wounded tissue by the endogenous

fluids (e.g., blood) of the patient escaping fromthe

henorrhagi ng wound. Alterfid@tively, in situations

where fluid |l oss fromthe wounded tissue is

insufficient to provide adequate hydration of the

protein layers, the fibrinogen and or the thronbin

c

pﬁrg}lé A rﬁg{ngéé | P%ggog%re tagﬁ?h%g;dlnl%g utﬁé h?noséatfc c\l,\rlg%smg to the

bwbhmded talel. ne) optionally containing any necessary

co- fac}ors WO 2004/ 024195 PCT/ USZOOS‘)OZSlOO -12

and/ or Ingidldlifion<one,or mare supplsmes AN alsp s CRAIRGH inPne gsgore
gpr@.toﬂﬂe%eq{o%ﬁ& aestif teh% drwpymﬁ%%fo%ﬁl‘f?actdr@ polyclonal

addition, one or more Suppl enknts can al so

c ot mbﬁmﬂbﬁaharmmedms ambother domymuadofllltdtimtive moshgits of such

dr essi ng drugs such as growth factors,

pawkqnafﬁéﬁ mclsdeaﬁat %ﬂ%@r%ﬁ%ﬂ toaﬁmﬂweaffsegucaﬁa tetagygline and
gqugﬂgcclg alrﬁdx%fllqlagdc?’ﬁe@&ﬁ oi?eS aﬁﬁcoﬁ%ﬂgné %QB! fsrgéﬂ(/acted
ude ut are not limte 0. antibiotics, such as
tpltotean:yﬂ I hepaaing pmspmyf:hmxamm gonuscagtandinsn, leaRotrienes,
nmet r oni dazol e; anti coa g nt s, such as activated

pfngttléqolmb@ ]i[l[e PPﬁse Ewgieﬁ '(lqﬂ(gp@)’ steroids, such as

LEUESR TP YL AERy, pRIELUATTL by g
1ﬁmdfsxtarml’(1hm$rd'tmmatrdml barﬁmsmﬁﬂarpirmgst auhcdsi qalcium channel
prostagl andj ns, |eukotrienes and/or Kinins é‘ag i nhi bit

i PlorkaTREPQsiatops 3l B ecangingiors hgmoatiractAnts.dogal apesthiics
e I
C RRRAE bupi DA Nl apH B AR NI ARG dHERQRON SIS BBt
b(fpFUncaksleandéordiaaoteie) ranhlvi‘rais atuchedsaguarigt:yumnr dzidgpaidine,
such as 5-fl uorouracil , taxol and/or taxotere;

ahmwrdalaq idagghine, arsbagaam@ctyl&uaémﬁ aGYCIRyitu diidrex yurgdine and
e

2 ol Rvirgf LOHRE Ao A pEAREMEL L eyl St B or- or-

chmfmemtos 13- weive nperosis ¢acor, ayd akerlakinss valbnystimalatg

P- or y- Interferon, a- or ES tunor necrosis factor,
af?&tqrme@fthr@ewr:% -anfiingals. ich A fiblupany ketagenigple and nystatin;

entt fagﬂﬁ' e o d}?cﬂt ésf g@@ﬂhﬁh %ﬁﬁ-lﬁﬁarﬁhgtlo g% nts such a%

ket@aconi zo antiparasitic a

aa- lpani-@ypsti aed aalnﬁntrchyfnbawmt oarry:smgmt suchsambu;asaczme
a-l-anti -trypsin and a-l-antichynotry

aARAEGIIcE aelgsepél% ANGROTEPRESy é&b@rhlélstrata\%ﬂue%lgme@s include, but
apk xﬁ)‘? Riifed 'to! Pangﬂg gﬁ(ﬁ] Stirer Thftflonkl Aulﬁﬁfefn%msv glycoprotems

supplenents I nc
fibronectin; peptides and proteins; carbohydrates (both simple and/or complex);

proteoglycans; antiangiogenins; antigens; lipids or liposomes; and
oligonucleotides (sense and/or antisense DNA and/or RNA).

The following examples are illustrative only and are not intended to limit
the scope of the invention as defined by the appended claims. It will be apparent
to those skilled in the art that various modifications and variations can be made in
the methods of the present invention without departing from the spirit and scope

of the invention. Thus, it is intended that the present invention cover the
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are not limted to: vitamns and other nutritiona
suppl enents; gl ycoproteins; fibronectin; peptides and

w@emierass car bohydrates (both sinple and/ or ceapUs2003/028100

prot eogl ycans; anti angi ogeni ns; antigens; |ipids or
| i posones; and 25 oligonucl eotides (sense and/ or
anti sense DNA and/or RNA).-1Fhe foll ow ng exanples are
illustrative only and are not intended to limt the
scope of the invention as defined by the appended
claims. It will be apparent to those skilled in the
%Bdlhtaﬁion%%u%aMI 4 tﬁ@tlhmoar&owaéd alfet/ QBhe CRthiRehe
made in the nethods of the present invention w thout
deppe bf thg appamm:dl blairgpand theiapghisdape 30 of the
i nventi Thus, it is intended that the present
|nventl@Ha@BVéPdPW@"VEP%ﬁ'&FB ZT?@“@@?FU@%ﬁﬁ%Fﬁ?@&%ﬁpd
fications and variations of this invention
prOV|de§ they cone within the scope of the appended
claims and their equivalents. Al patents and
publications referred tgyRengigy are expressly
i ncorporated by reference. MPLES EXAMPLE 1 The
exanpl e set forth bel ow denonstrates that del am nation
of the dressings can be decreased by preparing a
dressing in which the t@kgﬂﬁigziayer is not
coextensive with the first and second fi bri nogen
| ayers. In this exa 10 thronmbin was di spensed
ont o Tlee ekample $e|t ﬁp%mlwsmemwe@mmm@ of the
nf i gur at convent i onal e
PR o b 75 rsfubatew R eriestne BHER Bldfomppbfoeris
(fRicoeoRdilOWidtth® Firdt Sind @E@mbEtbrindghL 186, dh thik lé'thple
coverage). In the dressings of the invention, the
tﬂvrqynlbnnwmsilmnﬁdggntedMn s gitaoggre l4yer sin elther of two
fibrinogen yer..as e circ

h
cisaeelRERhe TroRRerTerp 2pe-ukt i Frob B 5ol s o

CRRiAdEeR ﬂwpg}his%oﬁﬁ’élﬁﬁtﬁ&ﬁls r&Fehed © Hlarélﬁ as efullle lc8verage). In
cover age) 0 prepare the dressings, fibrinogen was

f the dngsaingsl of theaneamtiventhe mgmbmmameqnﬁggﬁdm;v tﬁp obfthe first

t ot t T Buf f mM . NaQl

bl s e mnelfieieie B b s EPT s ol s
SHE R2en 183 B(tAB/cBhfigRhtIHTE FoferPedrd H’éﬂa/ll’%s ANERNC80eragdl
7.2) containing albumn at 80 ng/g of TP 20 and

pol ys®e kpmmreathel@esswgg gibrinueen Prasdiethwatsdrin enconaeetional

having. 35 ROV SISY (&l protein (TP) in Buffer D (100 mM NaCl, 1.1mM

CaClyeH,0, 10 mM TrisHCI, 10 mM Sodium Citrate, 2% Sucrose, 2.8 mg/ml
albumin, 0.52 mg/ml TWEEN-80, pH 7.2) containing albumin at 80 mg/g of TP
and polysorbate at 15 mg/g of TP. Thrombin concentrate, having a potency of
4745 1U/ml, was formulated in each of four different buffers to obtain a thrombin
solution containing 2000 IU/ml. The four buffers are described in Table 1. The
dressings were manufactured manually, and 18 dressings were produced for each
of the four thrombin formulations and coverage types to produce a total of 144
dressings. The dressings were freeze-dried, packaged with desiccant, then tested
in in vitro assays for appearance, moisture content, gamma dimerization, and

percent clottable protein, and in an ex vivo pig arteriotomy assay.
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4745 11U mM, was fornulated in each of four different
buffers to obtain a thronbin solution containing 2000

WO Momb241Te four buffers are descri bed i n Tabl BCTUSZDNE028100

dressi ngs were manufactured manual |y, and 18 dressings
were produced for each of the four thronbin
formul ati ons and coverage tlgpes to produce a total of
144 25 dressings. The dressings were freeze-dri ed,
packaged with desiccant, then tested in in vitro
assays for appearance, noisture content, gama

di neri zation, and percent clottable protein, and in
an ex vivo pig arteriotomy assay. W 2004/ 024195
PAPpeatiA{ze3/ 028100 - 14- Appearance Al'l dressings were

tested for delam nation in gr’l pear ance assay
Dressi‘\Hgér%P% W6Fs testsde fort eB‘é‘"}ﬁ‘H@%l‘Hga‘] @P?fﬁ‘éance assay.

f
DN aEre BHGlreRo b hESOHPH Aol I SARDBftsl R
dwe&sauraghddayea& asta&esoxtgwﬁl fue sdgesg Dedtirhihirttan of the dressing
handl e and renders the dressi né;a susceptible to

f laxgrremekasi 15 Aresdngs dHHcf dekRandie ap IF&%% dhe; dsesgings,
p u%é {ble tI%Efra ﬂvmoh i L?ﬁt@crllclhsqﬁ‘?ﬁeﬂ g&§ aferhlé’MBr‘é&& hﬁs
t was app led with circ cover age

( g’rcmma ’121b1e41, dfessiagedn8yhittathe ahromphrelaygrass applneﬁi with tinde
del ami nation test 10 (i pear ance. t t han did

e,
dPREEIZRGETONRS witthn a@fh@ hackbgheT Ragy Eate (il gplam"@alon test
OSE A 21305 U0t i o AR i
cm/th ifalf) eoveeard (roupal |3, Shenddpp diindressines tmada eathl throhHio
of the dressings nade W|th t hrombi n applied

ciRriicd vegv%&lla@éerﬁa% tead tphail Hispwrraprcs tegtergarly ﬂ@b%a‘l‘fl the
1 0

FAFR PR BB PATR RSSO R M Bl VA
cteet.t ed/ Protein wunclotted 1 150 mM NaCl full 7/18
0.96 95/7 86 12/12 10nmMIris 40 mM CaCl2

Table 1
Group | Thrombin Coverage | Appearance | Moisture % % EVPA
Formulation Pass Content | Dimerization | Clottable
clotted/ Protein
unclotted

1 150 mM NaCl full 7/18 0.96 95/7 86 12/12
10 mM Tris
40 mM CaCl,
100 mM Lysine

2 2000 IU thrombin circle 18/18 1.03 90/8 78 11/12
pH 7.5

3 150 mM NaCl full 4/6 1.16 83/8 99 not
10 mM Tris tested
100 mM Lysine

4 2000 IU thrombin circle 18/18 1.00 89/3 93 12/12
pH7.5

5 150 mM NaCl full 0/6 0.90 90/10 83 not
10 mM Tris tested
40 mM CaCl,
200 mM Lysine

6 2000 IU thrombin circle 17/18 1.07 94/7 80 10/12
pH7.5

7 150 mM NaCl full 3/6 0.89 92/3 80 not
10 mM Tris tested
200 mM Lysine

8 2000 IU thrombin circle 18/18 0.80 90/7 71 12712
pH7.5
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100 mM Lysine 2 20001U thronmbin circle 18/18 1.03 90/8
78 11/12 H 7.5 3 150 mM Nad full 4/6 1.16 83/8 99

WO od04/01095rM Tris tested 100 nmM Lysine 4 2000 pdI/US2003/028100

thronbin circle 18/18 1.00 89/3 93 12/12 H 7.5 5 150
mM NaCl full 0/6 0.90 90/10 83 not 10 mM Tris tested
40 mM Cad 2 200 nmM Lysi ne 4520001 U thronbin circle
17/18 1.07 94/7 80 10/12 H 7.5 7 150 nM NaCl full 3/6
0.89 92/3 80 not 10 MM Tris tested 200 nM Lysine 8
2000 11U thrombin circle 18/18 0.80 90/7 71 12/12 pH
7.5 WD 2004/ 024195 PCT/ US2003/ 028100 -15 The i nproved
resi stance to del am nati on was observed irrespective
of th buf fer ich the.thronbin was rmul at ed
Thus. The bR\ E SR At BRieeR M bR b RreTms iptae
f Qﬁﬂf@%llﬁ‘w‘h%&hgih%rﬁ@ﬁl vlsIT6Phu1&b @ THER! fREMBval @Y €ACI, from
though 5 CaCl2 is required by thrombin for activation.

Teerten ok thel huffer ddinmeateorshhd noheffectwdat fogdtiang iegert though
brina f or nul.at.i

e Frttnmisfioibey foy A6t RO arnen dswil indifhud ik v

I Ehfﬁeilehtd@a@f%nn%r%éht (kY R6linSHed t%%ulahéY?l @mfmm Efo%aé
fect i sture content” was neasured for one of

t theordblesastm:gmnf rSomiledg.the ii@repse upsolidseontenistlysiae) did not
nt ent of the dressi ngs averaged 0.98% and was very
‘h‘@lassf%ﬂ icqnf Fiiefihout the groups, ranging from0.80 to

1- 16%hel HotstirRicdhiéh€was measured for one of the dressings from each
group. The moisture content of the dressings averaged 0.98% and was very
consistent throughout the groups, ranging from 0.80 to 1.16%. This moisture
content level is typical for such dressings.

One dressing from each group was used to measure gamma-gamma
dimerization in a conventional assay. As described by Okude et al., Biol. Pharm.
Bull. 16: 448-452, a gamma-gamma dimer assay measures the ability of thrombin
to cross-link the gamma chains of fibrinogen, thus forming a clot. Generally, in
order to perform this assay, each dressing is ground into a uniform, fine powder in
a low moisture chamber and divided into two equal portions. 500 pL. 0.9% saline
is added to one portion and 500 pL of Okude Dissolving Solution (ODS) (10 M
Urea, 1% SDS, 0.1% [3-Mercaptoethanol, 0.01% Bromophenol Blue) is added to
the other. Both are vortexed briefly and incubated at 40°C for 5 minutes. This
allows clot formation in the saline sample, while the denaturing agents in ODS
prevent clot formation. Both samples are suspended in 5 volumes of ODS
incubated for 1 h at 40°C, dissolved in Laemmli sample buffer with (-
Mercaptoethanol, and electrophoresed on SDS-PAGE gels. The gels are stained
with Coomassie Blue to visualize proteins. As shown in Table 1, all dressings
showed a high percentage of dimerization after clotting and a low percentage of
dimerization in the non-clotted dressings, indicating that no interaction between

the thrombin and fibrinogen took place during the manufacture of the dressing.
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content level is typical for such dressings. One
dressing fromeach group was used to neasure

w@ame2gesma  di nerization in a conventional aBSEYS2048028100

descri bed by Ckude et al., Biol. Pharm 15 Bull. 16:
448- 452, a gamma- gamma di ner assay neasures the
ability of thronmbin to crodé-1ink the ganma chai ns of
fibrinogen, thus formng a clot. Generally, in order
to performthis assay, each dressing is ground into a
uniform fine powder in a |ow noisture chanmber and

(o PV two equal portions. 500 L 0.9% saline is
agggﬁggg%g%glportlon and 500 L of Okude Di ssol ving

Sol ut Twn d(e<=EIBys ﬂrdrﬁ eMh2folyr dsg waRotSRE to theddre the percentage

P- Me toeth 0.01% h | Bl dd
L4 AR PR S AR e o M R et
ﬁté@roénﬁv% mﬁ)ﬁﬂ@?ﬂbﬁ/ ceRF iR e Cil%%h%@(:h@lgtfllz)%l

e denaturing agents in
pceemeﬂcbf tbb dirombinnfatundatiorBatidh netaamh‘ésamlyaffsuscﬂmﬁdﬂmhtmn
5 vol unmes of ODS i ncubated fg 1 h at 40C, .di ssol ved
i AS WiBiHhe dimesiapiion assayrdescriiedabpve; Beppicsliy IBAICHS it there

2&8? R B s By e 1A (FpEmoge
sthoownbinnciledrdoe. 1, all dressings showed a high

percentage of dinerization after clotting and a | ow
percentage of dinmerization in the non-clotted

dﬁ?éﬁﬂ%c?ﬁ&g#g%&ﬂdrﬂﬁD?&%g @’Qrfbﬂﬁeﬁ{cé%éton between the

I brinogen to pl ace during the
manuf @etlve ef tfe hehnestdtiedsksings fr@0 cyifi R 60de @21411)9 @ere tested
PCT/ US2003/ 028100 -16- C ottabl e Protein
AP REL PYBHRHF AHENOIGMY #5521 36&?@?@%@9@& thegrersings Fan

t Hﬁnﬁa% & th?)resﬂjre m%ﬁqﬁﬂ?edqmﬁrﬁ'& shBwh thﬁléé%ﬁeef Hdings

'S as ay, essi ng was wet and otte
pmﬁﬁaaunﬁs wsthdtineat edefage,c euthr ithatigét | thrombihelayer is not
elimnation of CaCl2 from5 certaln of the thronbin |
f %ﬂeeffﬁnaltVP Sl th fgbrinoeeayers rrearle (P miplapiadgqugte pressure in

@1 n. As with the dinerization assay descri bed

a ove these results indicate that there was

sufflAm&mﬁmﬂaew&o@b&m&n&&ﬁn&tﬁ&aﬁﬁjm@hMegaﬂnhmﬂmmRﬂmman
pronote thronbin activation. 10 Ex Vivo

P@PEai“h@O%&lntPQFQ"EﬁW apgl thaw Agriaesandiethiited oveighaid “Ge or
Ofndm@;ahl?'&gﬁﬁpféh'u&hg%&?'bﬁ‘éﬂ%t§‘f°%“ it fteQicoh R QNRS

from approximately first 11 cm of the aorta. Usually, the first 5-5.5 cm are free
from collateral vessels. The next 5-5.5 cm should not have more than 1-2
collaterals. These can be easily sealed or patched with cyanoacrylate glue.

Cut the aorta into two 5.5 cm pieces. Invert aorta exposing the interior
using a hemostat or blunt forceps. Wash both the interior and exterior of the
vessel with 1-5 mL of PBS at 37°C. Stretch an O-ring over a 20cc syringe with
an approximately 0.6 cm (0.25 in) hole drilled into one side. Using fingers or
hemostats pull the vessel onto the syringe. Fit another O-ring of the same size
onto the bottom.

Using curved hemostats, carefully secure both O-rings over the top of the

vessel. The distance between both O-rings should be 3.5 cm. The artery should be
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in an ex vivo porcine arteriotony assay to determ ne
whet her the dressings can nmaintain adequate pressure

WO nooa/osiipuil ated injury. As shown in Table 1, drer®s199%028100

manufactured with circle coverage, such that the
thrombin layer is not 15 coextensive wth the
fibrinogen | ayers, were ablig-to mai ntai n adequate
pressure in this assay. A standard ex vivo porcine
arteriotony assay can be perforned as follows. btain
frozen porcine aorta and thaw. Aortas can be thawed

ﬁ%&lt?@%ﬁ&eﬁlﬁe&{e C){ infick! gyatiby th\éﬁs@tﬁﬂ&gvés&ltsﬂ& t‘o@ﬁtgén

XCess connectlve t1ssue 20
apgie ox thalyehge lidshis theliddin affthd dietanrbeaveddstalO-yingst he
first 5-5.5 cmare free fromcollateral vessels. The

next Eukthesyrigs mi BB$at37h 5484 place thessrew thsough the outside
SRS b S g SOk SO, BeuPP o,

Ph&GESH. Wﬁl@h&hé ar@dy biathe X pirsdervgith hemll of BBS au37 °dsiUsinga 16-

hermst at or blunt forceps. Wash both the interior and
eXQl@Flﬂéﬁdlémel‘{ﬁéeﬁ' hojesinths seiterfapproximtely 16 oppiomy eitprO-

St r i j .t
“HBOLER AR IR RICIRE 1B B0 U] RO Bl afiercvery
simlasesUS| ng f| ngers or henostats pull the vessel onto

t he S\éapp %1 Fit another Oring of the sane size onto
the bBPewMc Waled Pag sPv@ming hsdrarye angrigradigiely lapedhe

b

8} PSHQ- {){'%glfe lﬂXlgerB é%}ﬁ) éﬁ B}Ia%fl 6?%6%?%11%2&@8?1’1%@@ %neot to
afdu@h yitdr@utiflg b a1\ 2@ 4 b2 95 n BIUTd vl PAX3a @RABIAE to us’b?
snug fitting and held securely in place. Position th

secur bginges da | 0Q Ripeimad “teh@e qlf6$sa_ﬂgi with rP@SsernGeFPﬁ é%

| S
g? éj"t?h eIEI re%% lP gfé‘e vvlﬁ{%lrﬂﬁlﬂ’-7 3 Blgﬁgrvpﬁlz}gselg edgg csrogv/f/L
t hﬁﬂl@&fﬁtdl)lﬁﬁlawmé Isgﬁngeoihlél@ en 31 dige deddsing Moast v to touch

plunger, so that the plunger is held in a stationary
5eiesiQ-riag. Presadightlng cuedry on the syringe with 1-2m

'n  nEgeEay e R0l Aoty 97.CRME Be ORGR B 1Bofter

I td@depOihe rsyltlﬁ‘? & Alnge cbﬁnb@neanﬁﬁatl(ﬁragﬂ Qe eedl Be plastic
shoul e re ced after every 12 uses. Open the

seavesdplesige @ozﬁom Yigight sacurcdly evwitap AYIS AraRddigtriugion of
P P BT SR 55 s ot 1o
Remove the syringe from the incubator. Carefully remove the shield
covering the dressing. Attach the syringe to the tubing connected to a peristaltic
pump. The tubing should be arranged so that it runs through the pump and is
connected to a Y-junction on the opposite side. The Y-junction creates two
outlets, allowing the PBS to be pumped into the syringe at one site as back
pressure is being generated in the other. This back pressure is directly measured
using an in-line pressure transducer-analyzer, and recorded using DMSI-200/1
software.

Pump the PBS at 37°C into the syringe, and immediately start monitoring

the pressure generated. Initiate a 30-second slow ramp (setting 4 at 1x speed for
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touch either O-ring). Al dressings should be
i ndi vidual |y packaged prior to use. Using a P-1000

weEe@abrEp; wet the dressing with PBS at 372C. POT/US03/028100

ng/ cn2 dressings use 800/.iL, and for 8 ng/cnR

dressi ngs use 500,uL. Imediately place the syringe
shield on top of the dressilRg, so as not to touch 15
either Oring. Press lightly to secure. Place the
syringe into the incubator at 37 C using the hol ding
box in order to keep the syringe and all its

c tY’

o R S i o BT o e TR ek e PR
dﬂ@b&atbwappm)@ﬁlatew @IntL/rrMI owit to incubate for 5

m nutes at 37C._ 20 Renove the syringe fromthe

|dnc ubAfter the ptedq sacondss thsfdow Fi%‘e %F%Ia@tedc‘B\PQPT%émﬁtﬁ]é( 3
LEARIN0x ﬁ&{e@%&ﬁ gegtwpgs'j.Tﬂtgj? sﬁ 1d B@dﬁrgeﬁ.l\rgﬁ’ Jé&‘?r%?%dp

to a perrs Ing s arrange

smnt Hgﬁs oBtaineth) Orich 200 gim Heds anhmeamjart the tihon fi@c2 mthutes.
é@nctl on on the_opposite side, The_ Y-junction

cr eat Ptii® PUFIR Plages20 |rr|navalg1gs chwinsds Monger Hignpregsure

b%étngra'ie!ae 1 I'E SU%%IQ{S tﬁ Hl%g [Ihlé[‘rpplﬁ%pfﬁﬁ l61] %ﬁtlp i&dbgr @reésﬁr €18

bac
d lobameHmis asay eddoneSasngftearasineedssaig tlnroeglsaut ehe two mmute
t ransducer - analai/zer and recorded usjing DMSI -
sttervl (endepgrmal epndpisas.dhe psessereispidd P%@a@mq#&étwesﬁ ¢0o

LIRS AL H%gtl%hm%&'srfog{é ?ge%ta arkyi &?&éﬁf bn QF{‘EE@&&HQ

Initiate a 30-seco setti ng

f @ate \M2 %M@ﬁ4ﬁ%arﬁﬂﬁx&5ﬁt@§§&&@%&60ﬂoméﬁ q@uegkape Judge
E229, setting 7.5 at |x speed fo in E132), such
t Wﬁﬁsmaqzerqumm bas¢d @whﬁé?lgwgg aﬁw é;l? FRACERy o 3

mL/ m r

escal SO EisRRiclTheqtth BRARNEns il AN Bk

seft 200n@s) He T tsvosthimuted »heh dieoktalyho leaRagy €4 glrdseingfis AOH
5 mMm Hg is obtained. Once 200 nm Hg is achi eved, start

t prastderpeipassng B itmantees. a farlysonsiaenressuiect 200 mmiierigr
| fv ogﬁrﬂlt&eglth IXRW Itﬂ mtahﬁ:agﬂgrgs(g gr %lo%g%ﬁ[r%;&gan el% that has

pressure starts rop,
atieéwkaimemessure is obtained. Th| s may be done as
often as necessary throughout the two-m nute interval

(undef diessinglis coppigeicH &iing if Heapat wintain agesats puessure due
t d

B B A O AR AT by o g,

Ol@kHgg due to manufacturing flaws. Dressings that may be considered as failing

in this assay can nonetheless be used to treat less severe wounds.

EXAMPLE 2

The data set forth below in Table 2 demonstrate that delamination can be
attributed to full coverage of the thrombin layer (or buffer) on the first fibrinogen
layer. Dressings that were produced with thrombin applied such that the
thrombin layer was not coextensive with the first fibrinogen layer generally
passed the delamination appearance test (groups 9-11 and 13-16 in Table 2).

Similarly, dressings that were produced with no middle layer, i.e., having only



10

15

20

25

30

wo adokoniioy pass / fail

note the maximumtime and burst pressure at the nonent
of | eakage. Judge dressing perfornmance based on the

considered passing if it maintains a fairly consistent

pressure of 200 mmHg for two mnutes with absolutely

no | eakage. A dressing is -dbso 15 consi dered passing

if it maintains a fairly consistent pressure of 200 mMm

Hg for two mnutes with only mninmal |eakage (e.g.,

sl ow seeping or a |eak that has resealed itself). A
%géﬁlaé&@%«:ﬂ%‘éﬁ? didok bé&)rﬂefdel atrmﬁﬁgdi‘ Qﬁmd R f¥rfloBen

adequat e“presSsure due” to severe | eakage. This

| lngdrs détserd eaghalyeo eahseblerby poor adhesion, as well as

20 Ieakage due to rranufacturl n fla si.ngs that
bl HohsxaeplediREngsgen) vag formyplat §Ség§%{§wéa ove, and

%@@@ ForBRIHARR dolrftl8 T%tﬁ?é PRV RbindYeH Ders (approx

ata set ort ow I n Table 2
depuank) watecagpliad udmkgaxmmgtanmalﬂanpx;i&ﬁe zatdt thee in¢seohgs overe

full coverage of the thropbin | ayer buf f égn t. he
fmﬁgltfmftpmh%*g‘éw a%éesFBQ‘é’r hergyne erfagdd lerlayer,gl the dressing

lg%dﬂﬁsgbm &r*ﬂ,bhns W g@ﬁieh%ﬁh %g@?ﬂapﬂg %Jﬂg ah - BARA Br

ér was not coe rinogen
| By pipe@i@pe 'k leych ﬁﬁmmﬂloh head dedtbaod nﬁhppﬂmaa@pe’awadifferent
test (groups 9-11 and 13-16 jn Tahle (ﬁ?
dv@s@Phgg the, grddie dayep Msae cerlissh tth d2 'P&&O@Sl?&fyéﬁo be a
| 0 da@%
- 1583'} altaa\c urgfllen (%%en aﬁllg(?(gé Qgﬁéaﬁﬁfé BIQ’g{n%becg&aymg

dﬁinarWarsah@éase@lttdnch@sé ther valoge applicay sl aeerge af the first
htly to each other. In this exanple, fibrinogen was
f b kersasheBierTuih alh 8LAups rvchich (s BRI PN Sprayed

F Qb ﬁﬂ(eer% i 9&@9&) g%gg il Efghp%ugﬁ Tgﬁ cBbQEéé“Bﬂﬂ{é first

| ayers (approx usi ng

Pfi DG RN By Ew i dbedihierl orﬁyldhemmommssmagﬁdme ra@rer was applied.
manuf act ur ed nmanual Ié as descri bed herein. The mddl e

| &,vmileolf/olvgwes qfrtﬁg giggle lpjer were uspd ndsimpnsirate dslamierjion)is
. L i i ; .
SRR R A s Bl g o

apRlfibeiabgdNayek) ix dickdiRgondre teg@l i@sh @fouph Grouiwes used
Iayer were applied, with 120 | considered to be a 10

" 8t agvaerebandyvss @iﬁﬁésse@\ﬁ@n‘ﬂ@lh@ff’rﬁoﬂtﬂné SRENNAr 2ARRBa iz alpn,
PG O R g P2 ARG o
f bfeSding demonstratcd a moisture level of 1.3%, good dimerization on clotting

(82%), low dimerization of the non-clotted sample (1%), and a low, but

acceptable, percentage of clottable protein (68%). All of the dressings were

assessed for delamination, and the number of passing dressings is shown in Table

2.

The data set forth in Table 2 show that, when the middle layer is applied
with full coverage of the fibrinogen layer (groups 1-8 and 12), all of the dressings
became delaminated at their edges. When partial coverage was achieved, the
dressings generally passed appearance. The observation that increasing volumes
of the thrombin middle layer, applied by pipette, increased the delamination of the

dressing indicates that delaminaton is more a function of the coverage and

criteria. A dressing i SPCT/US2003/028100
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Other Embodiments

While the invention has been described with reference to the foregoing

detailed description thereof and preferred embodiments, the foregoing description

is intended to illustrate and not limit the invention, which is defined by the scope

of the appended claims. Other aspects, advantages, and modifications are within

the scope of the following claims.
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4 100 nM Lysine 1000 full 0/6 2000 IU thronmbin pH
7.5 5 150 mM NaCl spray 120 full 0/6 6 10 nM Tris

wa2&0d/0841b5 0/6 7 200 mM Lysine 500 full 0/6 BCR0OSDNEH028100

1000 full 0/6 thrombin pH 7.5 9 150 nmM NaCl pipette
120 partial 6/6 10 10 nM Tris 250 partial 6/6 11 40
mv CaCl2 500 partial 3/6 -22-100 nM Lysine 1000 full
0/6 2000 IU thrombin pH 7.5 13 fibrinogen pipette
120 partial 6/6 14 250 partial 6/6 15 500 parti al
6/6 16 1000 partial 6/6 O her Enbodi nents Wiile the

'Wﬁ-ﬁﬁtlb@ﬂ H,?%Iggen described with reference to the

f oregol ng etail ed description thereof and
prefelred armpamstagatessihgehichreegmirisgs: description is
intended to illustrate and not Iimt the invention,
whi ch(} s defirshdlrpgeendayeEcope  of the appended cl ai ms.
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the thrombin layer is noncoextensive with the first fibrinogen layer and/or the

second fibrinogen layer.

2. A hemostatic dressing which comprises:

(1) a resorbable material layer;

(ii) a first fibrinogen layer adjacent to said resorbable material layer;

(iii)  athrombin layer adjacént to said first fibrinogen layer; and

(iv)  asecond fibrinogen layer adjacent to said thrombin layer, wherein
the thrombin layer is noncoextensive with the first fibrinogen layer and/or the

second fibrinogen layer.

3. A hemostatic dreséing which comprises:

(1) a first fibrinogen layer;

(11) a resorbable material layer adjacent to said first fibrinogen layer;

(iii)  athrombin layer adjacent to said resorbable material layer; and

(iv)  asecond fibrinogen layer adjacent to said thrombin layer, wherein
the thrombin layer is noncoextensive with the first fibrinogen layer and/or the

second fibrinogen layer.

4, The hemostatic dressing according to any one of claims 1-3,
wherein the thrombin layer is coextensive with 5% to 95% of the first fibrinogen

layer.

5. The hemostatic dressing of claim 4, wherein the thrombin layer is

coextensive with 20 to 50% of the first fibrinogen layer.
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1. A henostatic dressing which conprises: (i) a first
fibrinogen layer; (ii) a thronmbin |ayer adjacent to

fibrinogen |ayer adjacent to said thronbin | ayer,
wherein the thronbin |ayer is noncoextensive with the
first fibrinogen | ayer andhlor the second fibrinogen

| ayer. 2. A henostatic dressing which conprises: 10
(i) a resorbable material layer; (ii) a first
fibrinogen |ayer adjacent to said resorbable materi al
layer; (iii) a thronbin |ayer adjacent to said first
fibrinogen layer; and (iv) a second fibrinogen |ayer
adj acent tDhesabodthti® WdsBing 2acedrdindh & @hy ont he ¢1liRBNDI3N
| ayer is noncoextensive wth the first fibrinogen

| whereinathd/ thrombia layes is cosKENFivdMilo§@ntq 89%r of the gceond
hfgnstaﬁhpedressing whi ch conprises: (i) a first

IR R6GeR ayer; (ii) a resorbable material |ayer
adjacent to said first fibrinogen layer; 20 (iii) a
thronbin | ayer adjacent to said resorbable material

| ayer?. andThehepossatisaksessimeiof slaimdgwhencybe thambielayeris
sai d. thronbin.l.a e n nbin [ayer is
n%ﬁ%5@§¥%ﬁg%& tﬁ¥§%3@ﬂggpﬁ¥§PaPﬁ%%?%%ﬁen | ayer and/ or
the second fibrinogen layer. 25 4. The henostatic
dressi ng according to any one of clains 1-3, wherein
t he t&ronblhe hegestalic digseing eassprdngnia ANK one f o et 1-3,

the first f£ibri.nogen .| r 5T h tatic o
P e amRse i Sl WEABRET falromeriing
cexhsinsi ve with 20 to 50% of the first fibrinogen

| ayer. WD 2004/ 024195 PCT/ US2003/ 028100 -22 6. The
henostati ¢ dressing according to any one of clains

1-3, 9 whe rﬁ%en Ptﬁrglgsttatri]cr %&ng%lpl 'g l a%xgrrdiniéitqc glﬁy)étrosg é)ifvcﬁai\{‘\r’l;st h -3,
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wherein the thrombin layer is configured as a single spot comprising thrombin.

10.  The hemostatic dressing according to any one of claims 1-3,
wherein the thrombin layer is configured as a plurality of lines comprising

thrombin.

11. The hemostatic dressing according to any one of claims 1-3, further

comprising a backing material.

12.  The hemostatic dressing of claim 2, wherein said resorbable
material is selected from the group consisting of glycolic acid polymers, lactic

acid polymers and glycolic acid/lactic acid co-polymers.

13. The hemostatic dressing according to any one of claims 1-3,

wherein one or more of said layers comprises a solubilizing agent.

and 5 (iii) a seponUs2003/028100
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7. The henostatic dressing of claim®6, wherein the
thronmbin layer is coextensive with 20 to 50% of the

wao poog241pHr i nogen | ayer. 8. The henpstatic dr eBST/Ng2003/028100

according to any one of clainms 1-3, 10 wherein the
thronbin layer is configured as an array of spots
conprising thronbin. 9. Thg- henbstatic dressing
according to any one of clainms 1-3, wherein the
thronbin layer is configured as a single spot
conprising thrombin. 15 10. The henostatic dressing

accor gj ng n ne. of . ¢l ai - ref n.et )
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according to any one of clainms 1-3, further

conprising a backing material. 12. The henostatic
dressjhng of, cl ai : erein said resor e rial
is s ei%ct eﬁhef PS%%]P%%C \grgeosﬁlﬂ gc%%gl:dé% Eog 9,%)? %3 F yog o‘{rlgi?:nesa(i: ?’d
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acid/lactic acid co-polyners. 13. The henobstatic
dressing according to any one of clainms 1-3, wherein

one of . nore of, said | avers c rise Lubi Lizi0
agent i 6‘V\iD 355%?%@%%3%31‘? ‘ﬂﬁ%gg é?%Z%R%B%&pﬁgéei ﬁ.ﬁﬂﬁ‘ﬁ'é o
hen®shahded tE6@SShdiBosta R Areising dcCordinyg toagy Oe ¢l cdifts 1-3.
1-3, wherein one or nore of said |layers conprises a

filler. 15. The henostatic dressing according to any

one 027.C| %E?E mehed & MARLEIS A0 e?gc.o@'nﬁggahgg%%iﬂg said

| ayers’'co ses a bi nding agen

t h@AbS AR WOIHPETItH b HELIE thaMid SlbeERsRItb BRSvAMAEY tifigel O
sai d wounded tissue a henostatic dressing according to
any one of clainms 1-3. 10 17. The nethod of claim 16,
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with liq i's exogenous sue.

1ﬁem8_§f'zﬁicf@§§39% with & lighi@tHd is éddoleiRus EPIMR W dinBEH tissue.
hydrati ng sai henostatic dressing with a |liquid that
i s endogenous to the wounded tissue. 15

19. A method for preparing a hemostatic dressing, the method
comprising:

providing a first layer of fibrinogen;

applying a layer of thrombin to said first layer of fibrinogen; and

applying a second layer of fibrinogen to the layer of thrombin, wherein the
layer of thrombin is noncoextensive with the first fibrinogen layer and/or the

second fibrinogen layer.

20. The method of claim 19, wherein the thrombin layer is coextensive

with 5% to 95% of the first fibrinogen layer.

21. The method of claim 19, wherein the thrombin layer is coextensive

with 5% to 95% of the second fibrinogen layer.



19. A nethod for preparing a henostatic dressing, the
met hod conprising: providing a first |ayer of

wo pdononagen; applying a layer of thronbin to seCTU$1005028100
| ayer of fibrinogen; and 20 applying a second | ayer of
fibrinogen to the layer of thronbin, wherein the
| ayer of thronmbin is nonco@stensive with the first
fibrinogen | ayer and/or the second fibrinogen |ayer.
20. The nethod of claim19, wherein the thronbin | ayer
IS coextensive 25 with 5%to 95% of the first

fibrinpeogen,l t 19, '
the t E?orrblAn e§§°§r %?rs p;l' ﬁn};‘%n;};?]\g/rg%gtaﬁ% adrggf%lr%b t@@‘% g‘#‘&‘
t bempesiond fi brinogen I ayer. WD 2004/ 024195

PCT/ US2003/ 028100 -24 22. A method for preparing a
hermst’lé’f"ldéngjﬁé%%’iﬂ??@le pPhaowgigbrble bagking tayeighaving gitashed

1-[593?(2 zﬁﬁb epgfﬂgﬂ[ggﬁ)r babl e backi ng | ayer havi ng

ereto a first layer of fibrinogen; 5

appl yapidyiag b fyer ofofirotibiromsishid first sk of fibrimbigen oy #5idObf the
fibrinogen on a side of the fibrinogen Ia%/er that is
ofpoaeaca layert Hat 45 pprpgtennf dhe tside ﬁfeé‘dv%b ¢ rgorbable or

hed; d I
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wher ehpsplylhg a séodyie tayerf oftfiUrmn‘gemoltlse 1298100 ehtdabEI, whcieirtthe
the first fibrinogen |ayer and/or the 10 second
f 1ayen ploermbinyyeponcpgxtenive WihHbel fistt fbrigpasmiayengndfesthe
t r is coextensive wth 5%to 95% of :
tg%owﬁgﬁpé%%grgﬁggen | ayer. 15 24. The nethod of claim
22, wherein the thronbin |ayer is coextensive wth 5%
to 95% of the second fibrinogen |ayer.

23. The method of claim 22, wherein the thrombin layer is coextensive

with 5% to 95% of the first fibrinogen layer.

24, The method of claim 22, wherein the thrombin layer is coextensive

with 5% to 95% of the second fibrinogen layer.



