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HEMOSTATI C TEXTI LE BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention is
walRoeosmds t 0 textil es, such as bandages, sut urBST/USI007/000645
fabrics, and nore particularly to henostatic textiles
that include agents that can control bleeding rapidly
and can be stored for |ong periods of tine. 2.
Description of the Related Art Despite consi derable
progress in understandi ng pat hophysi ol ogi cal processes
involved in surface (topical) henostasis, there
remai ns a consi dedHBVIOSIAEEC Fo¥8IEBr material s t hat
can be applied to sites of henorrhage to staunch
bl eeding. Traumatic injury is the |eading cause of
death for i nBACKGRQUNRIOF THE yN¥ENTHOMge (Bozer aan,

1 W l§hgé % Hem:)rrhage (2001)). Approximately half of
) hs annually in the United States per
Tha Ipréséﬁtﬁntféﬂibmisldirebi&ﬂlﬂcb ;é.xtlws £¢hQe @aﬁ@@gés suwres for (féﬁncs

exsanguy | ons, Pen
and mog P aN F CABP TP Ly BRI b BOTAH A8y Tt il binng
rapldly%aaeaﬂuabﬁfrecpforh&@pérhﬂﬁlomﬁn&atl ents survive after
massi ve red bl ood cell transfusion (Vaslef, S.,

Knudsen, N., Neligan, P., and Sebastian, M J.

2. DAMIRidMbf the MelatQ at: Care Vol . 53 291- 296 (2002)).
Thus, appr oxi matel'y 100, 000 patients are in critical

Rsspite considasablp pEreressrin updersanding pethophrsiolpginal prhgesses
mvolve%l' ih léﬁlﬂa&n(r‘%bﬁi 9%@411'0&1955 't{:ér% Hmbids G gPQJ:lefa@ 3 ot ne&d for

rece review o ary casualties uri i ngane,
matena@ thaBrsbegmdieddnsites dfrheafoginage & stauntiivzleebing. Traumatic injury

s G0 001 PBLach POl LIS POERELE GOSHS iRl sy,
Hemordfaga @QQiO)rpAppmxbhaebll ledithfithe 106,000 dedths hachally ih ke United
ngl e, nost ortant u need in litar Iy
States (st O SRR AR ¢ OP NOQRESH oF B e Eiots, (Plng, R.,
Chang,émpGl(ljl@aire omd&fl?]mgam;rm Mﬂu&irgt‘bolcﬁleEOJ4 (199&)3 faﬁlﬁ abbhtabe same
edi ng and t len gauze tg control t resi dua
number ﬂ@}%ﬁﬁ%‘?a&% BRISIERERGP Afer PRSEVered bead sail EnsBrisu(Vaslef,
S., Kndd§§r$ N.hReUghh, FaUAR SebadtidhBMO U, TRRbEA-BYT B CAr. T-PV#LL33 291-
nortality.. The prior art is replete wth pat ents

296 czqg%&lw ﬁzprva%mﬁsly 09,009 R?f‘elﬁaﬁEFa‘@és‘“waFe edyofhsmerrhage
controlLt’n $he U805 yDB- ﬁue%%a@&@steﬁuﬁ'l)n&éﬁéﬁ [ 9§fﬁ§at%a§ﬁa?try' dafe; in a

transparent dreSS|ng for a wound froma

recent foyivophmilitarshensynisies (Bylingame,dh RPABG @meeem yrAdghapisian
Advandddr echnological Applications for Combat Casualty Care 2002 Conference in

www.usaccc.org (2002)), the control of non-compressible bleeding was identified as the

single most important unmet need in military emergency medicine. The standard of care
is frequently the application of a tourniquet to control “compressible” bleeding and then
gauze to control the residual “noncompressible” bleeding. However, continued blood loss
through gauze is a major contributor to morbidity and mortality.

The prior art is replete with patents directed to various forms of bandages. For
example, U.S. Patent No. 3,419,006 to King discloses a sterile transparent dressing for a
wound and made from a hydrophilic polymeric gel of an insoluble polymer, and U.S.
Patent No. 4,323,061 to Usukura discloses a rigid bandage made from glass fibers and
non-glass fibers. In addition, various methods have been attempted to quickly arrest

bleeding in an injured person. Several of these methods include articles such as bandages
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Patent No. 4,323,061 to Usukura discloses arigid
bandage made from gl ass fibers and non-gl ass fibers.
WO pooad@slioné on, vari ous net hods have been attenpPemUsH0O7/000645
qui ckly arrest bleeding in an injured person. Several
of these nethods include articles such as
bandagessuppl enented with substances that chemcally
accel erate the body's natural clotting processes.
Exanpl es of such articles include the follow ng: U S
Pat ent . No. 328, 259 to, Anderson di sc|l oses a bandage
supplemgnteghwithy SEFP%%?F?] thaf phemicalln asssiesrte shabodsre patusal chottias
process&f omm;q@sr bi%)éﬁ%h%ﬂ:s &ludt iRsSilo Wy oxy et hyl

ose, g ﬁé)éet hyl ene, pol yvinyl pyrrolidone, and
Ulrfe HaitekléNou 328R30dntAsrson digiospoa bandzgetvatvenmd dressing that

oS RS oSSRl T B e

polyoxﬁdwgre goyvindpgrelideansangehe tike.he form of a sponge and

BRI 6. 5952998 ok AOEE SR B B v

contammgmmsntﬂsctpjm substhnte.as a vvound dreSS| ng and made from a

EER R 006545 Evst Bitee iR Shrdage MM UPIR oG sponse

and comaaﬁmgpbuugers&teae&olfagénnilkesumar&ed treati ng wounds, and

omosed_of a tein rratrlxthat cont ai ns
f’ %EP é*i% %%t%%ofﬁtﬁﬁmﬂe}nsn epal diseloggs a qorppesigomugeful as a
wound @&Eﬁﬁ@hﬁ‘d Eha@ta fm a QbibiRSieH of BoRbRasTiMEnHandadahidatin,

i ncl udes gh nol ecul ar wei ght po yet hyl ene oxi de as a

Rebrdtatent INo- 42003370 L immgraygn ehpl. discloges aresormtivesheet dor
closing %d udh$sd RIESdL aﬂﬂ géﬁbﬂ&dmeglff&ﬁ%t@ﬂl 1%9§9(r llﬁgmonéams

pol ymer and inéludes mcrofibrilfar collagen
fibrinogeatand thigmbis., 902, 608 to Read et al. discloses surgical

T R e R R S

includep highaheledear werghg polyethylenetozids. asLd. }&mmme:rﬁgehb

B8 e NS 3 AP S hell %) M AR MR fromam e

absorbeih® bbl\yaridr wad indlsdeshaicestibrillar céllaged, 336 and

VD et e niidtoet o it Bt aidfooch oy papcages,

gauzes, ks@ﬂﬂasg and & likd) ehdtdeftath fikddogiddbloay eellstativtprbabiatelet-

between two fibrinogen | ayers.
derived growth factors. g Y

U.S. Patent No. 6,638,296 to Levinson discloses a bandage that includes a pad
containing glucosamine or a glucosamine derivative.

U.S. Patent No. 6,762,336 and International Patent Application Publication No.
WO/99/59647 to MacPhee et al. discloses a multilayer bandage that includes a thrombin
layer sandwiched between two fibrinogen layers.

U.S. Patent No. 6,897,348 to Malik discloses an adhesive bandage that contains an
antimicrobial agent and a hemostatic agent (e.g., chitosan, niacinamide, or ascorbic acid),
or a single wound-healing agent that contains both antimicrobial and hemostatic activities
(e.g., chitosan niacinamide ascorbate salt).

U.S. Patent No. 6,891,077 to Rothwell et al. discloses fibrinogen bandages that
include a procoagulant such as propy! gallate, gallic acid, or a derivative thereof. Optional

ingredients such as thrombin or an antimicrobial agent may also be included.
2
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U S. Patent No. 6,897,348 to Malik discloses an

adhesi ve bandage that contains an antim crobi al agent
wap@7astesost ati ¢ agent (e.g., chitosan, niaci PEUS®7/000645

or ascorbic acid), or a single wound-healing agent

that contains both antim crobial and henostatic

activities (e.g., chitosan ni aci nam de ascorbate

salt). U S Patent No. 6,891,077 to Rothwell et al.

di scl oses fibrinogen bandages that include a

PORT a9 ABICaigh Pl Do @ 2832 o At Gencration

Medical UogptRhtlorPdis@Bsddt hdbh SRR BindRgeiht SB¥aifs ngfred fibrinogen
i ncl'uded. I nt er nati onal Patent plication Publication

and thrmblwl@wdzg gdiprovs mewCHith patiscons Vistagudousadhesiva sush as a

mcousdlg gaeatﬁﬁld@ %ggah Pér%t?ol ﬁ that cont ai ns powder ed

|nogena rred to a fibrous matrix
\DelShltacmswwﬂe pmgn@aq ie uuéeratdh@sg\paﬂ@phymabgwal/pmms

mvolve% %%gagi]s tgs%Ue 9&:1\( c?eh.’nﬁogn e%oIP{ <§rliI er\rt] 4&/8‘ cY Sites, f?l%re rémains a

ons era progress |1
critical mnhopbgdsfoo hmgatemtl thataxaas:eepphed/td sxtesl of mjh@lm&beaex&te these

ti ssue_renmnde e tion at d S

processef T pIGH1avaptp i Peifved fa b =R aniverdp Bitagrde: o
that can be applied to sites of injury to accelerate
t hese processe he e [ t is believed to
bo an nener ¢ SUMMARE I T RENEROR £ | RVENTI ON 11
RBneafRet, thed fresdiit @SRMtioh IVERHtQa h&ngétﬁﬁ’&ieﬁﬂlea comprising: a
henostatic textile, conprising: a materi al rising

materia) coRRBSEE OMIpatimaafelassdihess andhonsrr @?rerﬁﬁﬁ @ndary Rbers
selecte§ %ﬁné@rg\fo&;s EslsiiiRg| T GHIR Gibbfs0Brh e ﬁsagﬁaw&saegéﬁewe@f

k fibers; ceramc fibers; raw or regenerate
bamb0¢> iftbélrss cotgast filears:frayen ’ébmal}m fihayesrremiq Nben; futehBbers; sisal fibers;

flax ﬁbre?smggy e'a}f? Rrs; bb&h%ﬁér%’%ﬁrpsﬁﬁﬁé E#eﬁ’gﬂbérs, Wlogioﬁ Cléci[tl[b%raﬁd/or

ean e r&; corn ers
glycohﬂc pekymerwd@t;del’gjmdde capd/ymersg Isyx;:gtq faleergy gloyyrenide fibers;

feldspar oll tezlés:,jngé elt%( & géllrsgz%o?%? s g‘?ﬁ X eelrrlg,I &8 gei Ifil et%g,'r, gj[x)d <I;omb1nat1ons
thereotz ﬂml heheostationédilaicapnbie bﬁacsl,vamg hethestﬁﬂxcbejrs&:ms anitte body when

i nblngégons thereof; the henostatic textile capable
appliecyo AWPRELt i ng herpstatic systems in the body when

daphoker dspeer, Mpidsent mv@nndhBrdifsRAab A heiBofaes fitile,
Invention.is directed tq.A henpstati xtile
compneepf F’Eﬁt‘ﬁbal CompHpDgaLo W&H“s‘? oyt é%/ Yugighhelass fibers and

about 3@% B »@Qﬁttﬂw\@ﬁ irégtne @b BarhbAFfiBerdNfle ABRWLadS WxitiYe capable of

raw or regenerated banbog fibers; the
actlvatw@rmmooﬁqtle sy s [ theshngy| vehesy applies \tﬁa@ WenAenost at i ¢

IhGeLMothdt P&t AR predBRNindBRldngd direct8d PN Bmostatic textile,

comprising: a material comprising glass fibers and one or more secondary fibers selected
from the group consisting of silk fibers; Ipolyester fibers; nylon fibers; ceramic fibers; raw
or regenerated bamboo fibers; cotton fibers; rayon fibers; linen fibers; ramie fibers; jute
fibers; sisal fibers; flax fibers; soybean fibers; corn fibers; hemp fibers; lyocel fibers; wool;
lactide and/or glycolide polymers; lactide/glycolide copolymers; silicate fibers; polyamide
fibers; feldspar fibers; zeolite fibers, zeolite-containing fibers; acetate fibers; and
combinations thereof, and thrombin or a fraction comprising thrombin; the hemostatic

textile capable of activating hemostatic systems in the body when applied to a wound.
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In yet another aspect, the present invention is

directed to a henostatic textile, conprising: a
woraioes®be conpri si ng gl ass fibers and one or nMRCEUS2007/000645

secondary fibers selected fromthe group consisting of

silk fibers; polyester fibers; nylon fibers; ceramc

fibers; raw or regenerated banboo fibers; cotton

fibers; rayon fibers; linen fibers; rame fibers; jute

fibers; sisal fibers; flax fibers; soybean fibers;

corn flbers flbers yocel flbers wool ; | actide

4R éerﬁmqu@éPqC&gﬁiyB¥E§ﬁ*§rlgvent@@tls é@%ﬁ«}/m hergostatic textile,

compn§9:?0£ YdHeérial ¢ bhﬁﬁéeu cfohhﬁﬁaﬁlono&{ B 654 Ty RELsht %lass fibers and

dspar fibers; zeolite bers, zeo te con
about 35 by swelﬁh,témtoe regenevated bmbmﬁhﬂrsuanlddmn ahetatébi fo abmln 5%

by wei llivmo%lﬁﬁ o@a[ﬁr ?ﬁ(‘iﬂ Q&éﬁgﬂ%?@a% 10 %S%H%n%e {ol?ﬁ \?I?lght of the

enpostatic tex e capa I'ng henos
textile;ghis bemmpsthtic telvélchaggbleiod actippingdetrostatic\spstanks imtheddody when
applie ng“§ pspect, the present invention is directed to a
erostatic textile, conprising: a material conprising

dn Qetrimatiadri aspecm,ftha bmsbntﬁﬁ%rbion\li@ diybéted ts BethbhivtiSteatitd,

bout % W regener at ed banboo flbers;
compri§fhE's miRiial boi ottt el ST SOy G gh CCOPIaR hgp pelected
from thy grauﬁ Eagsidting of 811R fibsish golyasterbetsPRAEA fiBBrst &Ratnfd Bbers; raw
of trr}gbtextl le;_ the henostatic textile capabl e

or regeB TSR b b FOLPRED Erss {A5oBrHYers: linge TIggidy rapugAibers; jute

fibers; 81RRI fibdts;! MaxAfiNRsiRAybddh HSdrs;2000h BBErs2ARARE tﬁbei;sh f‘ydé&ﬁ‘ﬁﬁ‘é}g wool;
|nvent|on is directed to a hemostatic textil

lactide apelor igbycglide polyes; lagtideghysalide ﬁgp@lwwss,ﬂlmﬁeé‘lm peh@mide
fibers; B1d4RE BibSRCHUIRL fib&’s %ﬁtés&rﬁ&hﬁ%tﬁﬁé?ya%%&ﬁw and

consisting of silk fibers; polyes ers; nylon
combirgtigas therendt and enefdreers: hemastatic agenfs seleeted drolpa fHscgyoup

conmstma%@m% geér@mnRi ﬂ?@#cﬁ%elfsaygﬁnféx{a%bsrbnolggﬂ e Ba&ggt%m textile

S ute ers:; sisa
capabls of asvating hams$tamo systdmbar the bodyhien lapplied foyowetnd.
i bers

: ol: | tlde nd/ or.. gl.ycol i d olyners.. .

M dE fnohR snede B pfiGef kil AekEd o b itic texite

compripiigy a materidl iCbﬂpﬁSlnE@ll adsytgnatidrbeft aﬂmu?&%iﬁyawé{gbﬁgl%s fibers and
i te-.containin ers; acetate fibers; and
sbout i EhTe TR RRBHE B R S s bl pgmostati
agents a?ef&? ﬁ?ﬁi{ e%tL %il[f é(ﬁfﬁs‘h:iig ogmuplamert§ IISEa b?ﬂ)deellBlﬁbnn and
) atel ets ood ce r|n an i bri nogen;

fibrinoRgnaieapin he B ?tsleesaasé‘otﬁ lge@ colks SommpTRe R a{w 0'fro
about F/SA%MRdithe Hiken ReiheViEhoalR LbRPritOfrBmMYeNEe. 1118 246kt 5 wive,

anot her aspect, the present invention is directed to a

based qpothsdptat weighbot ﬁhleéextéwbﬁ hemagtatie toxsifasapables etivatingy

hemosfatie 3 éxﬁ@ﬁﬂ@fé%ﬁy%ﬁ%tapgﬁe/aﬁya weught gl ass fibers and
about 35% by Welt% raw or regenerated banboo fibers;
e

dRgebarotber a5p9 e pesent inventigaris dirselpd & @ bempetatic trxtile,
compri%lfr%'r:‘ IQ rr}&é?g}?]dé %Bh‘lrﬁﬁsﬁ’ifg g'ﬂssm@}seérﬂ che d?"rn&]e%ggon%ﬁu fibers selected

from the group consisting of silk fibers; polyester fibers; nylon fibers; ceramic fibers; raw
or regenerated bamboo fibers; cotton fibers; rayon fibers; linen fibers; ramie fibers; jute
fibers; sisal fibers; flax fibers; soybean fibers; corn fibers; hemp fibers; lyocel fibers; wool;
lactide and/or glycolide polymers; lactide/glycolide copolymers; silicate fibers; polyamide
fibers; feldspar fibers; zeolite fibers, zeolite-containing fibers; acetate fibers; and
combinations thereof; and thrombin or a fraction containing thrombin; and one or more

hemostatic agents selected from the group consisting of RL platelets, RL blood cells;
4
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fibrinogen, wherein the RL platelets and the RL bl ood
cells conprise fromabout 0.1 to about 20 wt % and t he
wo dwiogioacrd t he fibrinogen conprise from about POT/11S1007/000645
about 5 wt % based on the total weight of the textile;
the henpstatic textile capable of activating
henostatic systens in the body when applied to a
wound. I n yet another aspect, the present invention is
directed to a henostatic textile, conprising: a
materjal conprising. glass fibers and one or nore
fibrin, @éé&s@agw ‘fth brmogaticierbly pable ol aciyaiing hempsiabicisygerns in
thebod?l“} nabBﬁé&to Pabusgter fibers; nylon fibers; ceramc
bers; raw or regenerated banboo fi bers; cotton
I yetiasothen ganect ms:enrgsenr inyention kedirsctaddmiachemastatis:testilee
comprx%%é’.ﬁarr?lfngﬁhﬁ@&rﬁ% goﬁlbﬁfé ibh BE Fﬁ?ut%@%)ﬁ?@egh@ Efaés fibglls and

ers; ers yoce I bers
about BQMwwe'@hym b:dvgpnﬂrytné fogmbbacfthenbezﬁgﬂny@bjm 6d to about 5% by
weight §Pt?19 b tfo%%to Rl n‘i’l%n)f)%néfm} MqutEfWe%%ht of the
spar ers Zeo ers Ze0 €-'cont al'ming
textile; Ahdensor mroeet ladmosftzittmer@ntsasaltctedrfmm alheé grosp ichesiginfg ofRid -

prie HSTR B 54 0S8 B W TS R R o

cells coifpask Sidnn gb@ift ORLtopibatreﬁ@m% 4¥d tht Gbeincal |ﬂ$e ﬁblﬁkﬁdg&n comprise

and fi bri e he tati.c te Ie of
from atippf P 4P L RIe: Beert oByat i reiehtal e BBk e Sesasiats
textile daPable\W¥dBEvatin tﬁéﬁ{os&ﬁ@tsbﬁémﬁw&fetbodtyhﬁhdhf@@fiﬁa to a wound.
|nvent| on is directed to a henpstatic textile,

o kpranetheg aseechilpresnt dbyepHPR i dirertechion matod of greparing a
hemost@t@@f&tlﬁ:s “Ryrivieh et stéﬂsfb:ts ( lf)'cBﬁfa%tlﬁ@ d nRasH] c@x’%ﬁh@ﬁhg glass

Faw or regenerat ed banboo bers; from about
fibers aod pntc @r gisse seovnday fikergiplecsyd ﬁrﬁmdhe gfpmcoaswr@g: of ik fibers;

polyest&oﬁpé'rFsdﬁgn EBEQN R ARG5S qgwtcl}ere%éﬂeﬁlte ﬁﬁerg%tton

and one or nore HKHenost at agents sel ect ed
fibers; n‘aofomﬁbhes, tinenfibersriainde ﬁhgrsofutﬂﬁbgﬂsaslealéibsrs Hax fibetse soybean

fibers; &? {,'hg&hgil%eﬁﬁg%egfi 9@8 ‘2&?{(}8 'a.ﬁ«i'l/tgg EPRBhde %ola{ners

lactlde/Qlylzohde adqleméﬁ silieate lﬁdbetsl;] golfyabndenﬁb&rsl fehispdn fidrersyagelite
bo t

fvers, G GEPiE BRI PRe e AR STk pSimbin or
a fracti6@ pampfisiaf teoiibunhndgptiwnily tadientossat R tagant Senactehle&dnﬁdlye group

consis B e B T 338 e s

form a ¥vehBIHAGE;ANIG2Y @ying e wWeed RS kdBrodbee tediemostatic &ébame

contacting a_materi al rising.glass fibhers and
o1 YREAnOtheE cohediyen frs\slpgr%aﬁ ‘é‘(‘,’?’g‘&’“f‘nsé‘ﬁr??tﬁg QR G

prepanﬁg A¥esidstiic ¥xtié, | doripriRBigSthe BRDY 881(EY cdritf@ing a rﬁéiﬂeﬁﬂl

bers; ceramic fibers, raw or r egener at ed banboo
compnfsms@lasss fibststasd omieigis rore segAnday Besrs selpsted from the ggoup
consxst{n'gm%lﬁafhﬁ;ss polydbigr fibOS! Sylos ibels; bRk fibdhkabw b8k Sierated

bean
bamboo ers; cotton fibers; rayon fibers; linen fibers; ramie fibers; jute fibers; sisal fibers;

flax fibers; soybean fibers; corn fibers; hemp fibers; lyocel fibers; wool; lactide and/or
glycolide polymers; lactide/glycolide copolymers; silicate fibers; polyamide fibers;
feldspar fibers; zeolite fibers, zeolite-containing fibers; acetate fibers; and combinations
thereof with platelet rich plasma containing platelets; (2) crosslinking the platelets; and (3)
optionally contacting the textile with thrombin or a fraction comprising thrombin to

produce the hemostatic textile.
5
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fibers; corn fibers; henp fibers; |yocel fibers; wool;
| actide and/or glycolide polyners; |actide/glycolide
wa@opalogyee s; silicate fibers; polyam de fi bersPCT/US2007/000645
feldspar fibers; zeolite fibers, zeolite-containing
fibers; acetate fibers; and conbinations thereof wth
thrombin or a fraction conprising thronbin and
optionally a henostatic agent selected fromthe group
consisting of RL platelets, RL blood cells; fibrin,
f'bringpe , and conﬁinations thereof; to forma wet .
35 ad offer gspyety Wil hgeameapparentaipep feading the dollewinggletailed
descripti6BstRtihGedtfst i | €. I n yet another enbodi nent, the
present invention is directed to a nethod of preparing
a henostatic textile, conprising the steps of: (1)

contacti ng Ig@kq@' RN © | gﬁréﬁ ers and one

or nore secgan ary ?lggg?s ng?ggﬂ@f@om g group

dbednvantiog voill bej Bettef inderssoodwhyr taken ih comnsctianvitinthe

'y <:ceram.c fibers; raw or regenerated banboo
fouow‘%@%&%ﬁs 1%2\{1-?% fibers; rayon fibers; linen fibers;

Fagore 1fshows sepresentativeiombis gemdratiobewrses fididx ofie drabediment
of the §Q%p?aqeflbers; corn fibers; henp fibers; |yoce

REH8 BV, 1 actide and/or glycolide pol yners;
IFagire @eshgivg eivhdsdor n@@bitgshsiatioh lusthgt @nbddd@Ests of the present
ol yam de fibers; feldspar fibers; zeolite fibers,
%ol ite-containing fibers; acetate fibers; and
Fagit BathoGR ShidheoR Rtoptdphi Al WiLs f fhehiaR|ad8sing to the present
. containing platelets; (2) crosslinking the platelets;
Inventigiig (3) optionally contacting the textile with

5B dhoWs Podniieish? Bf BIOBR Ll Y dbdl e hid bauARr oduce
the henostatic textile.These and other aspects wl|

Hagwrs shopartbainterpeiien ezad blpodirells (RBER with deateriale gccording
R .of the invention. BRI EF DESCRI PTI ON OF THE

toawl%%%%%ggg¥ﬁ§%invention will be better understood when
tfagen 6 showsjlaialet acivatipr bn ghass fiddthevié nspdfinde presént invention;
whi ch: Figure 1 shows representative thronbin
generation curves using one enbodi nent of the present
iHigaet7 shiowsHotalbieod leasimgt theasmtérials dfithe pbésent invention.
generation usi ng enbodi nents of the present invention;
Fi gure 3 shows thronboel ast ographi ¢ anal ysi s of
mat erials according to the present invention; Figure 4
shows a conparison of blood cells on dual fiber and
gauze;

inventi

and
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Figure 5 shows the interaction of red blood cells
(RBCs) with materials according to the present

WO pwe0819961; Fi gure 6 shows platel et activati onPONUSL8FB00645
filaments used in the present invention; and Figure 7
shows total blood I oss using the materials of the
present invention. DETAI LED DESCRI PTI ON OF THE
I NVENTI ON The inventors of the present invention have
unexpectedly found that a henostatic textile can be
prepared froma cgggosite of glass fibers and one or

nore sec EDHRESCRIRHON RES THE INVENTION nade
IR ARSITRRS pieSefinddnBEh Hath &@@E&e@lﬁ%{lh@ﬂ{a{ a hewostatic
I cy. To er

.. henpstatic properties and fluid abSorbe urt
textile gahbmpieretsd frrengsompositpebglass fikess and orreohmorsieatndary fibers.

The e 6l S Rl U ARG L A3 o
propertigsaauidi fhiid ebsqrbenwl eisfurthebenhancd therlienagertic ppoperties of the

hemostfca alg?eiacrtlsé }anl% g frg)];a%{?efc\s’?gmoﬁg& taﬁgitig)gg@lglgo% Ez}ecacsrgfslgc | ztlsl t%poan!lbin,
lyophilieedido@beedlsc b&phﬁﬁeg !pﬂitdfletsj,l:'lﬂiltriﬂ, rﬁlﬁirﬂgélﬁrdr&bnigikﬂitioﬁﬁlﬁf télese,
rapi dl y,arrest .bl Ing...the i.nventor ve di scovered,

may bd {08, oSt o e it i Bactiry i 8o Dedd 5yl hemostasi
cascadé afereult & d naxleridli tBatddan BANAK dret BIESIiRE OTHE BrvdnRRY Rive

. hemglgsaéaig c textile $ at rapidly arrests bl eeding, and
discovred el Sormbisptomet s M &etondgey Rbsrbrandadiions] blpod
factorsProdre s rovePhéBBétaGARRAL thet PRk ddsed Meadti) ! ifds LBl in

... hospital or trauma treatnment center. The henostatic
situatiqng wrhere lagge herpomhages eKist A when 8 Rajens ereres benporadiaiely

admitt @A NARPRR MBS ESMeneptlict s that activate
henostasis. The present i1nvention is capabl e of

rEhsi heimostatici toxtile od thenpresrod inventien nroyfiddsémpettant asivantages over

curen UG SN R5 R AR SSRGS EERpe i

activatirigghe hody’s apmiraitemasteticagsenk suabldi theoblpod yoagilatpn cascade,

|.vophili,zed bl ood protei the h static textile o
by prot SR eR sOBCRAROR bbeert IR e sy pdpef o
additionglylysifig ly ophittexbiddtl sodip@teliny, tHetegnqagdticadstilefof theprescHi S

. aspect. i rrticularly advantageous because previous .

imvenigR Gtches ol 18 gl R oAty A B B 0 PEIQeB oL time.

This aspeét iy phitidblarfSadvadiagedi® bedR¥ revit\ss HoROE BRDbysBimd RBuired
esent jnvention is a henostatic textile matrix,

hydrat Feuag #ﬁ’é agUYRll%% i al conprising a conbination of

OA 998 datddRdbo va CheQsHBb M mBRY oF 166 FRAGRINvIrR!iS 2 hERGHAL
.. these conponents is_discussed in nore detail bel ow
textile matrix, comprising a material comprising a combination of glass fibers and one or

more secondary fibers. Each of these components is discussed in more detail below.

The glass fiber component is preferably a fiberglass prepared by extrusion or
electrospinning processes, and has fiber diameters from 5 nanometers to 15 microns.
Types of glass contemplated for use in the present invention include but are not limited to
alumino-borosilicate glasses with low sodium oxide content, borosilicate glass, lead glass,
aluminosili;:ate, alkali-barium silicate, vitreous silica, chalcogenide glass, phosphate glass,
and bioactive glass sold under the trade name “BIOGLASS”. The dimensions of the glass
fiber component may be described by conventional nomenclature, including the following
designations: B (3.5 micron diameter); C (4.5 micron diameter); D (5 micron diameter);

DE (6 micron diameter); E (7 micron diameter); G (9 micron diameter); H (10 micron
7
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The gl ass fiber conponent is preferably a fiberglass

prepared by extrusion or el ectrospinning processes,
wa@ra7/os96 i ber di anmeters from5 nanoneters to BEI/US2007/000645

m crons. Types of glass contenplated for use in the

present invention include but are not limted to

al um no-borosilicate glasses with | ow sodi um oxi de

content, borosilicate glass, |ead glass,

alum nosilicate, alkali-bariumsilicate, vitreous

Ssili alcogenlde gl ass, _phosphate Iass and

ch
diametgg): sy (13 e BTN A, AT TR L U sy
compordh€ c&ll FRBS HRRS96d 1d I @‘h@éx%dé 'o?ﬁfe SRS M yr%y f electncal

descri bed by conventional "nonencl ature, |nc

grade (Y1)} %lwmgalc%ﬁegh &) .ondrigipstrangth (S8), and dheafismenys m@ be in any
arrange(mdeni 163 %izaa?ll%t er@gﬁﬁ@'\%ft%lé Sritk A, q"h%rfﬁ;e l%@s %erg glay also

m_cron C > . cron I anet er)
be usedgdinghitoe in 2 plied $@temsin® A o 20ret wIo)g ﬁberrsKF(blesglasmatenal is

availab?ei %?rft{'lgxrg}allgl f?or?qg}fb{lg By ?1 ras% hé%gln te:n%nc e g i5 digaxzﬁble

nent can tange from

commdrctiell)ghsa@sadhs K5, Eagta&eﬁherglasé antl eled ﬁke; aisn@r thd dedigimtions

de bchegwal grade ("C'), or high strength ("S"), and the
seribfd ABONEAt s rmy be in any arrangenent, for exanpl e

@remmdmoﬂsers skapirethe aextile st the eﬂveniibﬁ uﬁdlb@é' gé@ﬁéil}f ArlyedtBer

ed. s state using 2 to
fiber th3f b pabins e the Blsds 8{3%{ Foregcy, Shtinggh gnd
additiofifl/A¥RIcEtadit l¥tilito o thareails. Ay léﬂblbﬁka i$ Hdte @8tafMRIW, use of
Corning, .and is avail able commercially as G ades G75,

seccndeygﬁlbfa%Wfth sEpgieas absoghency pisol idsein inegrpgrating additional
hemostd86 FRRRS kPike SeREr et Péé%‘f%sefé?&@@ﬁ@dry ﬁfueg%éluué e&n lafk not

the textile of the |nvent|on i ncl ude %enera
hmlteddpmlrk fihesy polyester dbars aylonfilicrr detaimin Ibprs; gola(sas:chmmh fibers

mcludl{'gI 1P Abdrs RRSPELERE¥r re%%&&@&it %? %gﬂi BP&@ 8) bamboo,

fostati ¢ activity tothe te
cotton, rayam, Haemiramies jutey smﬂeﬂm ssmen,dzmy Heinips apd \hy adel; ammal fibers

such ase\)a.(lc % Iagﬁa? glh(g gls’a o gll;sg f’atc{xﬁ%/ﬁgf {){18 or(?ﬁoly e%fn%}‘%%te
fibers; pélym@daﬁbe&acfehﬁpmyﬁﬁark;%shﬂalfﬂdetﬂ;i eeolhel-tcoafainmgﬁbers, acetate
limted to,.silk fibers: .polyester, fibers:

fivers; plagiL fiets Wi iRve. bednyeeioal B SnbiieRa P rabrech grmRitian
coagulativdl }M‘di:elit% ql Iﬁml mfI aliBR Vasdauive fstoraWOter E&gfﬁﬂ@fyaﬁlﬁdis that are

) ) chem ca rocess 00, .cotton, r
Smtablﬁg ?Cﬁgﬁe in %Péesepbfnéfgng%%reef%sa@%§ (PESH 00%3&?54 y weﬂ*{led with
polymé%@% proffoRd waf iaBBrbAndyae . PoRViRA Al@MNols)ladg poflend s daer

gl ycol i de pol yners; Iactlde/ ycol i de copgl ymers;
contausmpleealta{em%@séhatﬁsrly%tmha@omce F)éstem%(ea%ph&aeafr jop gy ized -

argmm%f‘%}dxﬁ@agﬂapﬁfes mAEHs ubh GOMHoa: RuRd ih 'ei%ﬁﬁﬁau&? Chilfbired

ers; plant fibers that have been geneticall

secondéwgﬁibﬁ%mhdde@l@%ﬁ?@é%swhmw anregsagfatedieen qémtl@qllors
proces%iﬁ%m ﬁﬁagy@&%%e@ ahA AR, 1 BEVe RERIGRRN e absorbancy

ers tha
and that are capable of activating the intrinsic coagulation cascade. The secondary fibers

may be prepared using conventional methods, including ring, open end (OE), rotor, or air
jet spinning, and may have counts ranging from 1/1 to 100/1 Ne.

As will be appreciated by one of skill in the art, the secondary fibers may be used
singly, or in combinations of two, three, four, or more in a blended or plied state. In
addition, any type of combination of secondary fibers may be used. For e'xample, in one

embodiment, two or more secondary fibers may be individually produced and then
8
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suitable for use in the present invention are fibers

t hat have been covalently nodified with polyners to
w@r@moswInat er absor bancy (e.g., polyvinyl al ce¢mDUS3007/000645

and pol yners that contain nol ecul ar noieties that

activate henostatic systens (e.g., linear or cyclized

- arginine-glycine-aspartate- noieties such as those

found in eptifibatide). Preferred secondary fibers

i ncl ude pI ant fibers such as raw or regenerated (e.g.,

henj. c rocessed) banboo fibhers, cotton flbers
blended,gEp ‘ﬁg ?—(fklgr SEp arfgi\?@’%fta pato 8 ERpenemBp by thhd
secondaryHibedd MaG B IRedds DErjNBdté B&nbﬂﬁng Bidck 9 oF the selected types of
coagulatlon cascade. The secondary bers may

fibers, i spample alsrariing Slocksal pebiestery m@aplysaﬁehwengln yetgnother
embodi%’&ﬂ 88 9edciiry il Ohray¥e ed @sta ﬁéﬂ'}i?ﬁ@l{ggu%@%\ﬁbfﬁgﬁglé of

have counts ranging fromi/1 t
differentghreads.at ed by one of skill in the art, the secondary

(R EERE Ot STk BB o stipRRPH S LB Byl iy, or

examplacfebm iabmt Qah;o 9‘3/ Povtdé glmenbiberatnd abait 9969(%3 hal arlfl/o by lveight

econdf5885 13k B TRl oG BHaSFINE PPl Bosis

these nidiaidd$ mm@e drom alput 80 td gQeivthe glat;soﬁf)m mn&ab@.ifmﬂ)stbm wit%

sconcly e S SRRSO SRR (AT 5 T, o

20 wi% eéoeﬁae@l ﬂb,é&ﬁ‘ SExaimpledef sefill jSolﬁ)fﬂﬂiﬂﬂ dg’zlagsefnaasteb&mary fibers in

bl ocks esters and, pol ysacchari
the he"é%%tlfe‘tex%]l‘?tﬁ’% ﬁﬁ‘rﬂéwenﬂ%léw&@e aﬁw&r Vih&lass ﬁ&ﬁrwdra&%%o Wi
secondﬁﬁy ﬁb&@%ﬁﬁf@ﬂ@&%}ﬁﬁ%lﬁ&}é a1 &fou%é rveRtohdird @ﬂ&%rs 3b&ut 30

l ative anmpunts gl ass fibers and seconda bers

wi% gléaswﬁ'iaeaﬁ ged abat |79, Wi pecondany| fbers; orrbeiB 20 Wt rgi/aés Gipers and
about 8 wieg! g@&ﬁld e¥s.2Dfe ggﬁi&xlagﬁr Rl @ leilnéhl O &E%S% by

secondary fi'bers, bas on the tota
weightdrlass dibeesanid 3% by efeighkihambaodibers 'Bfe glh@sfébma:pemoabxst and the

secondf} e L AoA0R e P L0 BN U0l BR GRS e BRAM,

spinnirfy, sveaalnguir kbbtihg, <ﬁ@naM Bé gledds afmobeosen sta&bo ut 50 to 20

0/s dar f.iber.s. ampl es of u ul rtions
oo 5 S6ERERNele BRER: of iR TRiGhot ma i s R 1n ome
embodirﬁéﬁtt; ihe heﬁlotsta&c iteRtde tomsists 64 hdﬁoﬁb@ctﬂayé@deﬁ ghedltaaseelerate
0.S€CO0 fibers; about

bers, and about da 4 %
hem“tj‘t*%%“"r anuter layer ‘fﬂﬁlﬁﬁ‘?‘{ 6% Wgc% BHEPYSHYS gFQSfeﬁw
adsorpfifn Mx%rﬁétasﬁd prdreditonanhh do@dr erldodterft 16 e moytatic belle
. or V\g;/oglassflbg and abiéit 80 w % |
consists of g‘H elfsr BEFRostafie laysr eignesd tp peerd et hemppatrsinaimpiddle
layer fdnsbzﬂxlaggg stRRFID¥M\Bh & ¥ityJh@bsn «f)ﬁt@lefa%laﬂ&g d%&ﬁé&’fo‘ﬁ@hﬂﬁ@e

nboo fibers. The glass fiber rrPonent and t
texture mmsture transfer, fluid adSorption and m1crob1 protection. Addltlonal

configurations may be conceived by those of skill in the art.

The hemostatic textile of the invention may also be treated with various agents that
enhance its effectiveness. Examples of additional agents include‘ organic or inorganic
compounds that are microstatic or microcidal; organic or inorganic compounds that
covalently react with blood coagulation proteins; organic or inorganic compounds that
covalently react with wounded tissue to form covalent bonds for enhanced adhesion to
tissues; organic or inorganic compounds that polymerize to form a three-dimensional

polymer network at or on the wound; imaging agents such as ultrasound contrast agents
9
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secondary fiber conmponent may be conbi ned using

conventi onal nethods such as spinning, weaving or
whpiorsrege or may be used in a nonwoven st ate.PCTIUSRET7/000645

the henpstatic textile of the invention may take any

configuration. In one enbodi ment, the henostatic

textile consists of a henbstatic |ayer designed to

accel erate henostasis, and an outer |ayer designed for

surface texture, noisture transfer, fluid adsorption

CLo rotection. |In, anot enbodi nent, the
(e.8. g9 %re&ﬂ&% Pstalis, sarignartigies ﬁwiﬁbel likpdrradiogopaque agents
(e.g., 1ohﬁﬁﬁ§i sthAlCmbfetAles §86H AePrdrRidaCionlnalfdl el fIShL AR vﬁelgﬁt
ddl e Iayer for bandage strength and e%ast|0|ty, and

polymersy agd; et e}y tapenetic ra@slag%@rwé? %;feae'eomémmn@ampamcles
superpaf®hSétie rﬁété‘l‘i‘i%f %ﬁopafril d?%ﬁ?ﬂeﬂétkﬁﬁn%gn&g&%'

£rotect|on |t|on |gurat|ons may e concm
chelate gadmm@noan%mlymexsﬁhammxx DTRYe-chelawdtgatolininex and dle like).

th . var
BlshS AL, A B IS0 L Rl LR oo
mventlcaduhlctud@rshin cagldrttcmersrmlbhdeabegzam, witemin Eptcmnzyme Q, collagen,
n 13 crostatic .or..m cr.oc
ond the FREP Rk ech B Rl B! Wby iR, itamin
C, COXbRankibitomsg steatids) B.nqbthbtlﬂieﬂ anal gé@@a’ﬂu@h @k lido&digs rﬂd:tﬁocame,
ounds..t hat . coval etg‘F gﬁr eact. wi.th wounded tissue to

°p1ates’f°6’n%“80%‘§’rhé st HFRREU GOl O peihtungak aesatssych as

bacitracd,GReEsAMs, iodle)adt &eqmpwaﬁiﬁ@brMEH BEEHiIABPARinEOr M
ymer network at or on tIr)]

norepin e, VAIREGTNE. AGEREOLL ERIaIBelRS RialATsSnt Prisavengers, and

the hkeaQWtﬁ (f&;tgrsasuglﬂﬁs MNP 86hiBit&isOPDOIH, 884 tHEBIR, hh§-scar agents such
anopartlcles and the |ike), radi o- opaque agent s

as IL-1}.eang-khelojd eampguadarnd ths ik cautedzing agents dhaiomidgego an
exotherhﬁg ké%h@&' beg PeryBl8ioH sbn YEb e g&w@m}ge@%qtst t“gt are

eti c'resonance probes
hydrosqon)mswhrd@pum,umb@sombmpeagmtsa suahrastgeolitep dertiancsulfate,

polyphdBRORRESAGLAR el 8L BKOSREKAIMHRERAM ARC SR BT -
Dﬁ@ﬁeﬁﬂehmwdo@ﬁld dghvemtiommegradsd imelddelad)litional fabeis that act to
. di.ti.onal at may be.included in the | .
activat B Sop S teof g R AR AR A ah Gl Srgsing blecding
Such actdi)ﬂil?hatl e snammnmnae aV;ﬂﬁsma ﬁhétﬂfﬁ thaBinchi@es ﬂ)tmhbiﬂ
0 t he | -1 At agents su
rehydraf! tyBond O Fistash i, By selfe e norifaihn 2o compunations
of thesd fllﬁl diietfREfRrred %ﬁfb@dﬂﬁent Ahebrhbig ib iﬂé@rpoa{ﬂt@h Hes |tﬁ§te§ﬁferko&l§1part
ocal ne, tetr oplates cocal ne,
addltlo% PROStH RN aﬁlﬁﬁdﬂw@bm q8B;befFrm gny selra (nasyrally isolated,

recomba%t fee1984 mag @e 1S theUeHin 3% aiMsnld B5dtidn otiskMSR mk&&mns
i odi de, and_t he i ke; vasoconstrlctors such

thrombigy Ao ansb coRgalatign agirs SMeh 2 fasisr b stoator Adie Grasor K1,
factor XARIRLRR TS fadibY RITRO¥ARGSEX, M tSCBY.L REKESV Ilﬁ'ﬂctor VIlIa, factor

vWF, factor V, factor Va, factor X, factor Xa, and combinations thereof, or other

coagulation cofactprs such as components of animal venom, such as reptilase, or
vasoactive agents such as endothelins, thromboxanes, nitrous oxide (NO) scavengers, or
combinations thereof. These factors, or any of the factors listed above, may be in a dry or
liquid form when incorporated into the textile of the invention.

The thrombin contemplated for use in the textile of the invention may take any

form including highly purified thrombin Ila from human or animal sources, genetically
10
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the like; growh factors such as MW inhibitors, PDGF,
and the like; anti-scar agents such as IL-1 1,
wa@ndo7/0kteeé oi d conpounds, and the |ike; cauteriRCHYS2007/000645

agents that undergo an exotherm c reaction upon

rehydrati on such as zeolites; dehydrating agents that

are hydroscopi ¢ such dextran; prothronbotic agents,

such as zeolite, dextran sulfate, polyphosphate,

m neral interfaces, phosphatidyl serine, calcium and

the like. The textile matrix of the invention may al so
m°d‘ﬁqdr$§?‘?}a’e3fa‘&‘a‘?rtqa8%‘l OrfreeARpigantpIpteit eXIressin Sysipms. tiaddition,
partiallPBEN{iSd BRbMLH FOBRBA dranfyst s%ﬁ&e@ﬁﬁen@ﬁé‘ﬁlﬁ?lgdiﬂéd lants, or

qui ckly arresting bl eeding. Such addt t1onal factors
other n3tyugal gE eecoRbinant ArAiein gxplessiom sYsters oy behwsed imtheyessnt

e i T e

contained tupurified orparpalbf wmﬁmﬂ sy dir pasma. tthoorembotlnent, the
o RARBEA B sl EENHE . A BBy Bk 2280 s
contain{ngathtombinyld.sol at ed, recorrbl nant, etc.) or may be i n

e fogrmof a pl r.act rumtht cont ai

A B OO mut 2 ot e 1 ot G tonc bRy ffom about
0.01% lf))laleﬁetg'k}t)ﬁ hbot ?(:)(l’/c:)lﬁy ‘XF:igéht lfaé%ic o ’;Hél total &flé;glft o?(ﬂﬁ: , dry A&HDE.
act or a,.fac act.or a, factor

More pialerrd REGHEH ourpRbin BERERd Fe PRUSGE U o sriiasy Fangs from

about 0f0B% Bk wWeighta6 aBbut¥®s b RekigMNRbORS ARy € alSHut 0.1% by
ot her coagul ati on cofactors such as cog&gnents of

weight iabayt Sy R veightcall based apihg tedad weightofdbadp tortilggent s

A pRIn&IAGhHRIde RSl intehe EH&HF@Q Belowlitd bRIRCOX Mo textile
scavengers, or conbinations thereof. These factors, or

that inchusles shromphin.fthe testils mptsixdd seakeddn arsajntion dontanig fhrombin, and
r
frozen ddliyofnflOd PREHLARAINES 8l grgca{a% rbBhelSt ! difofeiyihe
glycol &) trehabdset dmal the hke,tmmmbwgclucwdan almeyscfalsing soheticudbd pgevent
Lol urifi hr o 0n
the textg ot PBULaERRAAL DO S8 SERBIIRGL 1EhERY prpsgrvative
concenfratidracia e ﬁm«srhbmrsmxmdm rangs vesmarinsya o @Boutl20% (v/v). In
ditian, parti rd fied thrompin from human or
prefenegchj?rﬂé?&ggﬁ Cg‘%ou%déﬁe&? VAYSFIRGEWFSd plants, or ot her
& bhistakr p:refdrﬁ@cufﬁbddaﬁéntpbﬁﬁ 61 mo@(tﬁmﬁﬁjidzﬁféd%@jﬂﬁlﬁedm)
nt resent inventjon. The thro
platelet@aR L Ll Herit GO BOTR oA e (OO mATEh Foh e g ilyio dingare
addmoaeﬂ HeiYsaitioQdtibnl Reliydrated 1Rphflaieli b dd/ cdildlahfl k&t ALY Platelets
plasma. I n one enbodi ment, the thronbln used in

he
and mefhoghiof heot mapRlapREsER KnPRAR thotrti Se fpfapiemple.U.S. Patent No.

4,287,089! 51658 D68E5,991,50R0,0@ 6O 3L IR afl hﬁ&rrpéxateﬁaoy rEPe‘%ence
preferred anmount of thronBin in the textile of

herein. | Brjefly.i Rjp platglefs are made By éselating the platelets, exposing them toa
fixative such as formaldehyde, and drying. RL platelets may also be purchased

commercially from Entegrion, Inc. (Research Triangle Park, NC) under the trade name
“STASIX”. Methods of isolation and purification of fibrin and fibrinogen are also known
in the art.

Briefly, to produce RL blood cells, blood can be obtained from healthy volunteers,
following signed informed consent, in citrate-phosphate-dextrose with adenine (CPDA-1)
and subjected to centrifugation at 1000 xg for 20 min to obtain RBCs. The erythrocytes

are diluted to a hematicrit = 5% in phosphate buffered saline (PBS) and centrifuged at
11
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0.01% by wei ght to about 10% by wei ght, based on the

total weight of the dry textile. Mre preferred
wa@ewans®Iof thrombin included in the textile oPCT/HB2007/000645

i nvention range from about 0.05% by wei ght to about 7%

by wei ght, and nost preferably from about 0.1% by

wei ght to about 5% by weight, all based on the total

wei ght of the dry textile. As explained in nore detail

in the Exanples below, to produce a henostatic textile

t hat , i ncl S thro in, the I s soak
2,000 x/13% 10 3fie' 155 il 0 et endatii i e iBiaRl tiends spResatals RBCs
from plastap btdteined RETHEEY hzhibé@fossuitked with ylaefrfldehyde (for glut-RL

r opanedi ol lyo t hyl epe PEG trehaloe
RBCs) gpa bty Pﬁealp ?Pé{ﬁ 2iglehy ywzd&@a%rm?@ ) R oRBEshN
Unreacted dM&N@B%kah BE réBsidd forh tRORBER VY daatr%gaﬁ&{e(ag Forchi@kdMoval

during’lyophilization. In general, preservative
of the ceis &rom plasing psoteins), laad fmald)y@emeﬂélam frozenvamddpoplilized at -30°C.

TR b o b tobte (LG RRGIRRY, SRR, por

examplendlodcatendde matenat is soklaunder ﬂweh;adeadmd HAM@G:G)MP&EIF![AN P

from ZE R FpasioniR SRrmEcD e S EET: A dPRredd T usa.

Researdlegiade ?]liatmaﬂﬁfa aﬂil’l]].ablaﬁ’fmﬂ mkgnﬁle |l§eﬁé}hbh E?B&r?wrib@ dSeeh Bend, IN

re ate atel ets.an t ho (0] their .
USA). %gﬂra % gfbenas AL ﬁlm}e ?cor%eg to pgpeedyreskpewn in the
art (e. ngﬁn vaﬁﬁlvéi‘ﬁ}eef]d@ Pe_?aD&?mpp% $31er8 66ph: dﬁimjhe%% 360:633-7

all i'ncorporated by reference

(1979 naRbih anérﬁbéhogen Rey iﬁlsatb@uéqléteﬁ Peingel¥cing, anyBoRitmyfate, or
ethanoltﬁ%n’gkt%&{s%& arEXROWh Rgtlehgm to a fixative such as

dehyde, and drying. RL platelets may al so be
M@Mele@n%ﬂﬂwd ¢oflss filenin, o ifdbginiogen, maycbe :\idd@derapewder

form by g e P he HAEEplchfn bR MR ol ot A-drvie

Alterndtivielyi, tlwge macmlamw blemddmd fortht Ingateix in s&@niied form, find frozen and

aried af SRS Bt Her o3 PR e PR TP By b o Db aRAY lene
glycol (PE(G) treledl 6sep Aed tHedike; thay be dscudéd in thel eoukivee écﬂ?ﬁiﬁ)ﬁcr to)prevent

ected to . centri ati o 1000 x
the tex{ily E50/p eSS O EbJT OGS DD R BAEPR ML AERT proseivative
concent@fiBhd &thé throh¥in folpliasngs @ widkanesh dabbie2(UFBI)).and

centrifuged at2, 0 for. 10 n. This step can be
preferrpd pRbpdiPIsnf 13(3(?1(\9Y)(ﬁ‘}&?cr?]| ‘ﬁé‘§ec{no separate RBCs from

A P 88 binatish BERLIEROS 8N, Rngnateretsc FOSiR-anl/df Ehrivbidh may be
gl ut ar al dehyde (for gl ut- RL or a mxture of

incorperategfigiorthe dawijeial félﬁa»r@%m& vt yfaéfefatay, tha fofelrgmount of RL
blood %%%Qin PHERAC EBen %&i/%? ﬁ@ﬁn&%éeh Hﬁgéseﬂ?&%%oﬁ{ @14 RepBR 0%

entri fU%atl on for t renoval
based on the total weight of the drled textile. In exemplary embodiments, the hemostatic

textile of the invention may include the following combinations (all weight percents are

expressed based on the total weight of the dried textile):

Range RL Platelets or RL Blood Fibrin or Fibrinogen
Cells (wt%) (wt%)
Preferred Range 0.1 to 20 0.1t0o3
More Preferred Range 1.0to 10 0.5t02
Most Preferred Range 3to7 0.75t0 1.5
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of the cells fromplasma proteins), and finally the
cells are frozen and | yophilized at -300C. Fibrin and
wo pdiogivgen are al so avail abl e conmerci al |y f rBOT/US2007/000645

various sources. For exanple, clinical grade materi al

Is sold under the tradenane HAEMOCOVPLETTAN P from ZLB

Behring (Marburg, Germany) and Tl SSEEL from Baxter

(Deerfield, IL USA). Research grade material is

avai | abl e from Enzynme Research Laboratories (South

Bend, I N US%. Fibrin and_fibrinogen_ may al so be

I yetapather eRsPaimeNts he ftilemaresoliie WrvenHon frcludes both
thrombisforth pct COMNER NHIBIE Sad G 8 pire of KEARARIEUDPEZ (RL)
platelet hlood dgls; isyimertibuiniasy. &oyexaveplesentoprefamed fofrbination of

_ e . . h e .
i e g 54 B PRSI 19 SRR 79 1.5 v
fibrinogenpanch®den,5 wity thremiiiedl hasedomthertofab meight of grel drkddi tagtile. In

r bl,ow the dried material _onto:the thl%ya
one parfibut? Bt d EmRbl T Ehnina Bl 8 dlafy Ty K1 Helgts, about
1 wi% fbdespehpatdisbomOrl wi%enhoaltii isousefior m and frozen and

rjied as.described above. Preservatiyes such as

o RS Rl RS R DR e S BN 7, P B Sty dratea

lyophiliZe@ (RLYpRtel&B IR L. Modd detls, fityn Befibieddedas piaferably made by first

. soaking solution to prevent the textile from becom n
incorpqspiing {MEPTBPIALY the DeATHK %‘élf‘?WpW incotporafipn of pig e anoge ,09

rehydrddéERBpNAzEY EREPPRAISE AL Blvddi dalls, FebrtéOffbikb o8 ufnls Qe
_range to a maxi nmum of about 20% (v/v)., In preferred
teChmqé‘ﬁbg?fFﬂE?fi generaliy ahovg) Iypye embpdiment,dhe hempstatic textile of the

inventiGR RN RlihARe @ Wifkla MRGHats dShibfodehahgiBbmbih hdbisBosed in
and/ or fibrinogen nay be incorporated into the textile
U.S. Pag¢ntiNe Gk ISsMf, nqeveoraied herein by sefatsinge, andavaidable frapplrefibrix

BV (Le?lﬁ%&?b e %eﬁ%rlaid?)%del g&ﬁ%a%%_ Wgei ‘%ﬁg(ﬁ‘&%%g}oabcomb'nation

5r1hogen ranges 1rom abo t 0 about ase
of fibrinoganhmidrosphkraseing throgfbin nécrdsphetes) e Rrdsewvatives sxh ap kbicyrol,

di h ' il f the i A .
propenf SRRy 38 AR R L SRR i e

soaking) 651G o prceerdthe essibfrivddbedoming bréttlt o ahallp idgtihg of
ried texti

the d le):1ln yet another .enbodi nent, {he
Iyophikgiiphi I Eetoray PO ARV FSERT b R PR Ao Rap ol fiEn mnes to 2
maxim@.ﬁlh(ﬂ”dafbbtaﬂ%@‘)l@r(v@g.h }[@bfaigéiﬁeg éiﬁblliﬂi{rﬁ?aﬁtn dz%r(e/\g lglyderad ialc)flsed.

re rat e (0] Il1ze platelers, (0] cells

(Gt Poe OGNl OF B ieadstaris Rlpwine Steps:

conmbi n@L ippitelets HRIEBIRU LR flePrepdréd hPBRPhARE accordin

to
_thrombin is about 3to7vvt%%L platelets, 0.75 to 1.%
publishgdaregedifetogen, and 0.1 to 5 wt % thronbin, all based

on t herfgohahoWaiORkiRfis kaufich#8d 18X fekfile doff¥ABnts. During
particul arly preferred enbodi nent, a conbi nation of
this stepbthgttegilomayre trtatedehemicallibley eddition of a defined amount of agents
such as glycerol, propanediol, polyoxyethylene glycol (PEG) to preserve the textile and
aid in adhesion of hemostatic proteins. Additionally, in this step, thrombin-containing
serum or plasma is freeze-dried onto the textile matrix.

3. Hemostatic proteins such as RL pl;cltelets, RL blood cells, fibrin, or
fibrinogen are applied directly to a selected surface of the hemostatic textile (e.g., a
surface that will contact wounded tissue) at a pre-selected particle density (protein per
square area of textile surface) or weight percentage based on the total weight of the textile.

The hemostatic proteins may be applied in any order, and may be applied to the textile in
13
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1 wt% fibrinogen, and about 0.1 wt% thronmbin is used.
A henostatic textile that contains both thronbin and
woe@7o0819®r e of rehydrated |yophilized (RL) plBtEUS1087/000645

RL bl ood cells, fibrin or fibrinogen is preferably

made by first incorporating thronmbin into the matrix

foll owed by incorporation of one or nore of rehydrated

| yophilized (RL) platelets, RL blood cells, fibrin or
fibrinogen using the techni ques described generally
above. In one eandinent the henostatic textile of

solution form o B tdry Aoy IMheng embediten - platsdtp maxtheoiddpde-
stabiliz@l\%tb.ﬁagﬁﬁlﬂ%ghg'ﬂé&tﬁ@ﬁpﬁ'ﬁhﬁ‘id%%atg'a?xﬁltﬂéneﬁl%ézg e-onkGtHeE

13,948, i ncor porated herein by reference, e
4vai | dbpdnfuseshhnestati textilvs prekaged dud pptidirdly subjected to

Jiza ek %Hﬁﬂ P]pgg,r- de nane " FlI BROCAPS" (a
sterti cotr‘}‘gigﬁétl on o [ blrnltaﬁgdéfeo%im crospheres and thronbin
Retailsd shampky of Bemoestatia téxides awddaheiametiiodoafimhnufacture are

- edi ol , pol yoxyet hyl ene gl ycol (PEG trehal ose,
Ouﬂme%%g@%e i ke, may be included in the soaking sol ution

The porailematrizhef theshvdreiohrioeagablawtiacg viting lidneostaticcdyalels in
dur.i ng | yophilization. In neral, preservative
the body SyhitheplBF ) 4 Wby BeitEr HlbgicqPRaRto A o ang
vasocofigtiAttionByefenad dthaso¥e beéry know tHak @aesusaHate IR ALHRARE Blatelets
12@’§¥/v%?ghyce ol is used. Generally, the henostat]c
and otieEblopl gogglatan FaftpsrPheR They SomFSnIRCaRet FE Do site
PlateleS] &RSprivharyflel Rl A c6pohetiof Blodd @916 ¢lde heRlo8tabisSR ?crsggnse to

and |'yophilized according to published procedures;
vascular fijurye hekamag pente@activated vhencepased e deretgnonntesilsisneh as

metals gﬁﬁ@ aﬁg BlaSticPUSdeNsriddamphe, Brr, HI O Hk %gél%jhgssgﬁglﬁglets. L?ncet i,

reated chemcally by addition of a I ne nount o

775 (1944 dntln agddigienalf iyWpl dnewn thatsheonin gbnvers| foinpgenyd Bbrn in
t r -y . ' idin.. -
the ol ME8lng 5, 1OTERBENERNT DB BBt g o
the pressnemventioroadiitogatisartlacallyrapdsynengisticalpy asamivas the blood
freeze-dri.ed.onto the textile,mat.ri 3. nost.at.i c
congulifl FTaferl SR KLY el apd 190 nd Gt Wb SoP RS pprouna.
dthe hieioktatig esxtide of tefhvendiodiis ewiflilyastaowourkbdresdifg] for example,
surface of, the henostatic textile (e.g., a surface
a bandigh eAlZ8, 19 ke oviBtn b RS St Folifeiop e B e
Additidal ddes i IeRNSirning M tefiostate te:ailt|8f Beahvshtivh M@ hbhi® for use
) surf.ace ?r ME|82{ g rcentage based on the total .
in the m@"&ffﬂ%@ PFICEESE GlpRingmerdineshios clathine sorofor s inayroiguets.
AdditichaRy, if GnbtheABMbOdRRInt, tAO HeiBMtatiCteRBR dfAHe bRestiGnvention is in
textile insolution formor in a dry form In one

the forrg,of 4 deiifERESe IRLSUBRAY OF ESTERRGY BBiraNHE RifeRtianah Tihe kitdncludes the
hemost2iPtexB $faht BRehBH in ﬁ)lls,nstl_@leiesl SbtHerSpkSpriA thdpdethd may be

freeze dried onto the texti )
used with or without the additional blood factors.
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4. The infused henostatic textile is packaged and
optionally subjected to sterilisation (e.g., gamma or
waoo7ngmdé ati on). Detail ed exanpl es of henbst aPCT/US2007/000645
textiles and their nethod of manufacture are outlined
bel ow. The textile matrix of the invention is capable
of activating henbstatic systens in the body when
applied to a wound, including the blood coagul ati on
systens and vasoconstriction systens. It has |ong been
known that various materials activate platelets and
other bl ood coagul ati dFXPAMPLES when they cone into
FRE EAAfwitth bRarfipiee ufzeokn?enasd tﬂlﬁ,fsﬁét@tm iffo %gghﬂﬁ e scope of
cel l'ul ar conponent of ood that provide h stasi s iR
the preseatipyertion: AN padsipad p¢rn§m.rages doe by weighdandell iaopq:malr@lare in
rlals such as netals
degrees\éq%gg‘sl,gmggsegﬁpﬁlg fyosrtﬁé g{éﬁ\&gsr exanple, Barr, H The
sti cki ness of platelets. Lancet u, 775 (1941)). In
.addition, it is well known that thronbin converts
M-@-e—mz?l-srbrinogen to fibrin in the blood clotting cascade.
The follbkeéng solibiioa were w3Ed dothedhainiples destlileedisni®wt at i C

. textile of the present invention_.act to | oca
anticosgGint Chosle rletEoly E5EDY, OB N R CBhs 000F Mikint s g
(w/v) afiidiaekeddxiroge, Dl 4.5concent rat ed and | ocal i zed form

when applied to a wound. The henpostatic textile of the
invention is useful as a wound dressing, for exanple,
Citrated SRR 302 mNIAUZEitraA801 SOhBM N4€I1, f2 638y be shaped into
sutures for use in surgery. dltlonal uses i ncl ude
form ng the henostatic textlle of the invention into
ImidazBHirfebed Silirés B AN [HidBRALT AT HVENGELEPESCL | Ve
ctothing or Trners for cl othlng, or for use in
t our ni quet s. Addltlonally i n anot her enbodi nent, the
9 t exdd | n [
4% PASIRTAAL et ?d ger P%%g%%i%‘i}&gé rﬁéﬁ @49:%1'5&5 ﬂraﬂ“ﬁm are
suspendeadainrd08ithl denomzsd HIiz@ &idt heated woledouh 60?@ DSt atater bath until

aissonvipt i e g R Rab iy TR o W thout the

addi ti onal bl ood factors. EXANPLES The follomnng

Fixative i%’ﬁtig& ; @?%a%a' fxﬁ%‘gﬁﬁgﬁ 2 Pigé)é% ﬁnts%)ﬁt QWPB i ml”&gﬁﬂ 0 ml 0.135
Molar NoH,H®/ FHRF A9&nd9 l btyyo (@i Iptaram%aﬂéhyﬂe nmperatures are

in degrees Cel si us unl ess explicitly stated otherw se.
Materials The follow ng solutions were used in the

Imidaz6R30TRS 899801 inl@skde Y= 6.8

Citrate Stock: 3.2% sodium citrate, pH = 7.4

Examples 1-7: Preparation of Hemostatic Textiles

The following specific textile combinations was made and used in the experiments
that follow:

Textile 1: Woven style; G75 fiberglass in warp; 30/1 100% Bamboo Rayon
OE in the Fill
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Anticoagul ant Citrate Dextrose (ACD : 0.042
MNa3Citrate, 0.035 Mcitric acid, 20% (w v) anhydrous
waleoorne®eg pH to 4.5, Citrated Saline: 6.2 mM PCT/US2007/000645
Na3Citrate, 150 mM Nad 3pH 6.5. | mnm dazol e Buffered
Saline: 84 nMimdazole, 150 mM NaCl, pH 6.8. 4%
Par af or mal dehyde: 20 grans par af or mal dehyde and 9. 4
grans NaH PO are suspended in 400 m dei oni zed H20 and
heated to about 60DC in a water bath until dissol ved.
LF)E IS set to 7.2 and water i s added to 500 mi .
g Abpye capbination Y35 & glase diberfhenbeq epyvasse origh theoplass fibers
%l@s 6 33 »
@73, Q@E‘@éﬂi@ ér4§% (W v) para r mal de%dé I'm gazogg's_%u tﬁe long
onentamn mrphﬂrefh@slb@m bR fibegs rsmmugr‘ap@sswctfabnk: @W)s odi um

ge&{ﬂ%tze.ti E’W- % ﬁgﬁé,?ﬁ&bﬁlsﬂ)o%o nlgé ggg{?%% 12 191fwatipé 18/1 100%

Bamboo&dybnaﬂ&)imsthw&ﬂ made and used in the exper| ments that

TR TV Sl MR 72 AL S b 1005

Bamboo ®ayon RS mrthwﬁﬁ a gl ass fiber/banboo co-weave with the

AeBiRed o7 adint Flsudo S sl O Thermeoge of ebiial Pan100%

BambobWaiyph Gith thedilbanboo fi bers runni ng "across" the

abr (fill). Textile 2: ven St ECBCl 50 1/0

TEGIR pe i SHTFT Rt 5 B8] 50 VP BaHSS ST RIOMINES/! 100%
BambobRdyBg. fill. Textile 3: Wwven Style; ECE225 2/0 4.0 Z

Fi ber gl ass |n wa 18/ 3 100% Banboo Rayon RS in the

exble oy | Weven St BSHAE; 2/0 LA Filmeimss in pvarp; 16/2 100%
Flaxm'%hé)ﬁ[lw ass; 1 end - 18/1 100% Banboo Rayon OE in the

fill. Textile 5 Knit St - ECd 50 1/0

Hientilegl:ass Waven adyls d¢ b‘& ﬂ/(l@@’b/ozBﬁmﬁg@lamwnvarp, 18/2 100%

| -+ Woven Style; ECE225 2/0 4.0 Z Fiberglass in
Ly"""“lmxgnjrgpiIl @8?51‘100% Flax in the fill.

Example 8: Preparation of a Hemostatic Textile Matrix that includes Thrombin

120 mg angel hair grade glass fiber was combined with 8 ml plasma (Innovative
Research, Inc., Southfield, MI) and 80 pl of 1M CaCl; and placed on rocker. The mixture
was mixed gently on the rocker for about 90 minutes, and the glass fiber separated from
the mixture by centrifugation (300 xg for 5 minutes). The supernatant was collected and
glycerol was added to a final concentration of 9% by weight. The final product is a serum
that contains thrombin Ila.

50 cm? of Textile 1 above was soaked for about 1 minute in approximately 5 ml of
the above serum. Excess serum was allowed to drain off, and the soaked textile matrix

was frozen at -20°C and lyophilized.

Example 9: Preparation of a Hemostatic Textile Matrlx that includes Thrombin and an
additional Hemostatic Agent

A. Textile Matrix that includes Thrombin and Rehydrated Lyophilized (RL)
Platelets
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Textile 7: Wwven Style; ECH 18 1/0 0.7 Z Fiberglass in

war p; 18/ 2 100% Lyocel MIS in the fill. Exanple 8:
we@e@pasmbé on of a Henostatic Textile Matrix theeT/US2007/000645

i ncludes Thronmbin 120 ng angel hair grade gl ass fiber

was conbined with 8 m plasma (Innovative Research,

Inc., Southfield, M) and 80 ml of IMCad and pl aced

on rocker. The m xture was nixed gently on the rocker

for about 90 m nutes, and the glass fiber separated

fromthe mxture py cetr| ation (300 for
UREheds forPreppsme et it %@lﬁmataé&r@aﬁ%ﬁawgﬂye%y%ﬁted

1yophu%§ (m’iyl Brhid16ts Andl iHiBInbEPAE FREaiIRE hefe. OfheXjkallYy ngarauons may
final product is a serumthat contains thro

be eval%ted geing e Thromhin Geaerptign dnalygissdeserakastbalow. about 1

mnutg in ijmately 5 m of the above serum

Excesg ser"a{?[ng{vl\gé 1aI lowed to drain off, and the soaked
{reshis methast, RDlagkets are neanufactured eeparatdlyl, yleplrdded eaithe textile
Exanple 9: Preparation of a Henpstatic Textile Matrix
that includes Thronmbin and an additional Henostatic

Agent (A). TePobpdlmtibeRlelﬁatetsi ncl udes Thronbi n and

BE BYelbRc e pYRRd B Rein I 8 PrethioT o0 (8,130,875,

herein melmpdtﬁé@ dy ryforeince. i A&drnéﬁkélypﬂhatfell@\t/ﬁg@dcddhfd)ﬂfay e s Ed:

St T dup gt R v B 85 R ing oA arydisblood into
ACD (@Igsaz isharblel @wo 715 mMiEAODANnh 307cd RirhgBE tmadbloﬁ?& is subjected to

atel ets are manuf actured se aratel , then added
centrlﬁ{a@aové%? it 1300 rompgt 258 E ﬁ%{%h freqRplopd £els. e?be PRP is

found 15%@&\?&‘&3&&% @Ilfén&‘cﬁr@%r PﬁPac%n%%tht*éS o storedt arﬁ%r%?ﬁdated
and 6, 139,878, herein incorporat ed
platelets dyaemoving the celisfzemn e yoragn dag on{l gontnfuging teddr @ume;s at
P
o 1230355 1L Sl L SR CER, P SRy
Plaspaoprdteing are ‘relﬁovﬁd @D BRP wvsibg centrifygatiog€) O nilivges at about
blood,is sub ect C ugation (1
2400 fi 880 Sy SURHTEL B oSt 8 P TR R Stn b T e gt
are wadRBR twixefin itehtedsdline baffpri} randtr@smbperﬂleti @i ﬂﬁxtated@a!&ne Bt¥ffer to a
final cocl:l%gnt?e?tmlnsc?tl togtd 8;~]:10Q n]a%etzlgtrs/errcljl AR Ortlvellly, p?asma proteins may be

matrix.

removed from PRP using sizing chromatography (Sepharose 4B equilibrated with citrated
saline buffer). Turbid fractions can be collected, combined, and platelets isolated by
centrifugation. The platelets are then resuspended in citrated saline buffer to a final
concentration of about 8x10° platelets/ml.

The isolated platelets are éross—linked by adding dropwise 3.5 ml of fixative
solution to 1.25 ml of isolated platelets at a concentration of about 8x10° platelets/ml with
gentle stirring. Fixative solution is added to a final volume of about 10 ml, and the
mixture is incubated for 1 hour at room temperature without stirring or agitation. The
cross-linked platelets are isolated by centrifugation (10 min at 2400 rpm), and resuspended
in imidazole buffered saline, washed, and finally resuspended in imidazole buffered saline
to a final concentration of about 1x10° platelets/ml.

The crosslinked platelets are frozen and lyophilized by first suspending them in
imidazole buffered saline with 5% bovine serum albumin at pH 6.8 to a final platelet

concentration of about 0.8x10 platelets/ml. The mixture is distributed into 1 ml aliquots,
17
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pl atel ets by renoving the cells fromthe storage bag
and centrifuging for 10 m nutes at about 1200 rpmto
WO 20000g19¢oONt ani nating red bl ood cells and aggr BgERUSZNNT/000645
pl atel ets. Plasma proteins are renoved from PRP usi ng
centrifugation (10 m nutes at about 2400 rpm, and
resuspendi ng the isolated platelets in citrated saline
buffer. The platelets are washed twice in citrated
saline buffer, and resuspended in citrated saline
buffer to a final concentration of about.8x109
frozen a5 84°6), ard Iypphiliged ovpmight oF {ongsr-a Shealysphilized produgt may be
stored aE ezméeeh{erl oAl giske
Sephar os e9§%ﬁgg%‘|%f’%§%‘?‘éd I{IIVI t %Eb::@tgf tgte g%llgga e by resuspending
mlmldafmfefl@%ffef Turbid fractions can be coll ected, conbl ned,
and piaf el uibiebAREdiiRIBLVkugat i on. The
pl atel'ets are enre uspen I'n citrated saline
ba fp&@ar¢ @ ngatfik mlwt contnine MLy platedets, AL phoelets@xd 66t milled in the

o s BLFL B, TREhE b, P SLE e S PR 0 e

- such as MPeuﬁ dl$10‘:hﬂtcmé sideatfehefreezat driedcthranbinrlabd«hmatrixairepdred in

8 9 t t t t Fi xat
Bramplg 5 B i€ PE 15 5 PPRAF 96 GHSGH- AB6EP R
plateletaﬂ@ytdm 8 Mlowneintosthe Rkileahal kAswil biorihg 3échh@¥ls. As an

out stirring, or ation., The
altermatye Bethp 5%@@‘%?@{8@% 5 Paﬁpér%m%‘e‘%ﬁwe-éaw i2peh g theysence
of senuﬁwmmﬁ& ahd Z406benBEd in @aqma%uﬁ&eﬁ@qdepﬁea {H B4APIL 8 above.
buffered saline, washed, and final Ly resuspended in

Soaking tecipsised MatiF ay bes sohttioneroducss the,final psprucht Ageissronsk
alternatRR0 %hy@l&e@&lﬁ&l@tteﬁltseéa%/ g resu-EBSncﬁsHQﬁ%é H&HALR éhﬁh Qkscribed in

aré frozen I zed first suspending themin
Examplerf ahovglandimged tor sodk dhe qiqsered\mamx;% produeteths éimalhprativetni n

at pHx6.8 ti ﬂ‘ ohiohal platelet concentration of about

0.8x1 09 platelets/m. The mxture is distributed into

Imthlamecfmh thefRb platelats arsBddeyderaiatiilizgshafier bintling to the textile
matrix, gts o:cgl opentz(tfé%r:] %réx r'glg p%ﬁﬁ?(gglle&leceﬁ% Stg @&%&%aﬂ%}é ppa%elets to
contactgicéivatcaind adhgrehe t}[eahylﬂxbcahﬂﬁhghymhﬁsm;mmiivagnowesses between the

I m dgzol uffer. .(b). on of R elet to.a
hemosty Tl and b el BOGH - THF plel<i A R sl ity ' dher Bl
througtpthataklehlyde sfAbilphabepeicessabgethért Sthistietied incluti&ethd fyllowing

state to a fine powder. The fine powder is sprinkled
Steps: evenly onto a flat sterile surface, such as a Petri

di sh gy onelafelé¢ich é)xdshﬁ (PR@? Iepidphed ok ldEibed aboasiGd

matri x prepared in above is pressed onto the

alternatiyely, gitkash ngq%al}yelrfb%&oreﬂﬁéafﬁ helpsma pl atel et s may
?lei o ing 2'3 OYfe bxgﬁeqbttriaﬁ pld¥al ik Sndtibbfed WiRPHGuattRWoPthe textile

matrix that has been predetermined to bind 90% of the platelets. To predetermine the
extent of binding, a sample of matrix is incubated with excess platelets (more than enough
to saturate the matrix) and the amount of platelets left in the mixture after the matrix is
removed is calculated. .

(c) The matrix is removed from the PRP and the platelet concentration
in the residual fluid is measured.

(d) The textile is incubated in a 10x volume of citrated saline for 5 min

on a rocker and excess fluid is drained. This step is repeated three times. The soaked
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alternative nethod, RL platelets can be prepared
W t hout freeze-drying and in the absence of serum
W@bkwansr9e and resuspended in the thronbin seruPCT/US2007/000645

prepared in Exanpl e 8 above. Soaking the desired

matrix in this solution produces the final product. As

a second alternative, rehydrated RL platelets can be

resuspended in the thronmbin serum described in Exanpl e

8 above and used to soak the desired matrix to product

the final product . Method. 2 In thls thod, the RL
textile mptrixds ghen rﬁ?@ddm@ﬁya@@fi@b‘fqlwsa § ilingitor bepndrextile

plateletlcBihi dfBRTBY piaXeletdAmlIFof QSBIANROEroSSl kil &81% dberibéf Below.
principle here is to first al]owthe elets to

cont aé®) act3-¥ mlef fixgtiveisaition is dFWéWWﬁﬁfidgd tonk-2%gH soaked

p G o 4 SRS )RS BARRT , l e

diluted teg ﬁmabvqiaml of 10gnk wish atf@tmdﬂhrmxgﬂﬁxme abh@hyder a final
bound SERALEAL LA RS T RREHNE 10 TRAR TR LIORRIE EdSS o
room tqmmﬁueadw&hoﬂ&mng)eﬂa@ﬂawm Bmatly; the pdteleetoxtibbmairix is

. nor me e l.at el et. rich.pl asmg. .The
ditured SREH3en boluntlt i RAdRER R Shink o0 i B 4ot byl B =
rocker, tahé ek?asts Eiuﬁi mﬁramd bﬁaﬁhﬁmﬁelg&&ap@taﬁﬂﬁeé timeed to ?i nd

90% of, .t he a t Q predetermin extent .0

o a5 e B fodéiBionttn EES R TR bt i tizmoved
from m@lpﬁt@kﬂe&tﬁm&d mﬁo@m?mgfastp@sﬁate%attﬁeﬁ BakB@ i éxtkss Ila

and the anount of platelets left in the mxture after

serum gsifleseried 3bove. Fxpessdip serurp & emoyed qud thy texile malixix frpgen

andlyo?ﬁﬁﬁ\é&dsﬁé&mbgh%g’w and the platelet concentration in
he residual fluid is neasured. (d) The textile is

i ncubdgkd | Gharaqtesizs/ e drpezfiried bempatatic glative ugiag tigombin
generat%h ﬁlaﬁ%{%ﬁsmd% fluid is drained. This step is

ree tines. The soakedtextile matrix is then
yit wdbble appraciatedrydpeseatiskilbinthe adfthatialthavghiExathplee 8fand 9
d textile t gt

utilize ?%}?Hus eablove %%gregrgllg}éﬂ% %f(blo%gﬁés}it O(Nﬂ(lf éx%gcgg Qlla\aegl?lr) ﬁfy%:fnle
combirnaitibn desafbellihesdin wenysaiterrtativelyite u}kedi iz s eexaidiebedd 7 tdesclib2d above).

m soaked platelet-matrix (at 8x1 09 platelets/m)

wWth gentle swirling to mx. The m xture is further
ThromBinl Gérgatich Andlvgigl vol ume of 10 M with a faster

addi ti on_ of flxat ve SQ a.fin ou

s PIOgeBiTS Rl RYs Ei et b g‘cﬁ%‘?‘&ﬁé‘ﬁé’?@?ﬁf intcgrin signaling
and fadtMH%hOﬂldlﬁm%lf-W ARy fediicobaminediber-mediated hemostasis.
Biomaterials 26, 5433-43 (2005). Briefly, the kinetics of thrombin generation can be used

to reflect the ability of hemostatic matrixes to function as a catalytic surface for
components (e.g., factor XII) of the coagulation cascade. In this assay, thrombin (1Ia)
cleaves the non-fluorescent synthetic substrate peptide~ D-Phe-Pro-Arg-ANSNH to
generate a fluorescent product. The timecourse for fluorescence generation is followed in
a 96-well fluorescent platelet reader in kinetic mode.

96 well plates are blocked with 150 ul 5% BSA and citrated saline overnight at
37°C, then stored at 4°C until use. 4 mm (approx.) diameter pieces of hemostatic matrix
are prepared with a 4 mm Trephine punch or razor or sharp scissor. Fluorometric Ila
substrate D-Phe-Pro-Arg-ANSNH (Cat #SN-17a- C¢H,1 from Haematologic Technologies,
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roomtenperature without stirring or agitation.
Finally, the platelet-textile matrix is diluted into a

wo eon7w8ldgeres of i m dazol e buffered saline and PoTubzD®N0645
for 5 mn on a rocker, and excess fluid is drained
off. This step is repeated three times. (f) To include
t hronmbi n, excess im dazole buffered saline is renoved
fromthe platelet-textile matrix as thoroughly as
possi bl e and t hen soaked i n excess Ha serum as
descri hed ove [la serum.is renoved and the

Inc., Esseyqinelonay T) i diluie 200 inth alasyuinklioved pcagiode aigal

concen@RVtEof {hMENBh@ adiRfukdiard PRicEd BR8 8 ok Sl REARS HableScence
matri x using thronbin generation analysis (described®

(490 noplapgagyred for gpproxpeatghpiechare dDpip are elsaiyzﬁfd Bykploftingthe
t1me:co&rt:’e?’fr@fnt edcH¥elbhd Mﬁgﬁ%@%@ d& Waﬁ e pr é%f E?e)geialtl%e

above to prépare o sen
ﬂuores¢eme Abangn cupypandethe tine @deﬂwQMWndb@mbw squneel'l}lne initial

and m esal% %g 1 %étﬁsj)%t&ﬁmeut?{gg tc‘ %eagimaltsﬁg(t ] e g}x%h%me%ncs The

ner at’i
higher the clopes amd fhel shovter thiesinneto, maxihhal sliopa k;he @feepslgbtie&mostatlc the
platelet integrin signaling and factor XII activation
‘in poly-Nacetyl glucosam ne fiber-nedi ated
henostasis. Biomaterials 26, 5433-43 (2005). Briefly,

inetics of f i neration can be used to
E&ﬂﬂgk£ﬁ¥5%$2$ﬁg4ég£$ “”Pg%eﬁgnu'patic matri xes to function
ThiPECedhilk ymms@raﬁesrp‘rwatf&{omemmﬁa@ frénmBlassiaetah
XI.I) of the coagul ation cascade. In this_ assay

°°mbm@H% withnothes selppted edils fiber dhve lines efsvadancs yaﬁtvfﬁ &yards
contmu%H? fildnddn® gREP IRt adbdi ﬁ@a Eﬁéénﬁﬁl%oﬁ%}l@nf & DRORGIhife Rxtile.

| uorescent product. I mecourse for fluorescence

First, p{jléﬁﬂ%tﬁ Aferpfpund te @Pﬂlmam pdheror glass (Bapm &t deweeit238, 609-610

| l;
(1941))O Aaé & Lﬁis\?\n ?&H‘Q@B%}b% ‘kéSSE/ko%B bSJ% égﬂg‘%llr%?gféﬁég in gieiathgﬁtrgfm&dlmg of

plateleta,\mdrhlgdhng & gB3Cis & lesgstandingthethod/for asrerdingiplatelet astivity
(McPhegr%)rp rJo& déu{ﬁ’clt ﬁ'ﬁt]f "BIBY I % 55nSO 87 z,t"ﬁs'iﬁ(gdanq{ fid 6@%\5\/%, T. Rznsho

I heYpunch or razor
Ketsuelad14s %7-84 Elm)pﬁebperchG aCeuﬁﬂt CdX.e Muhrer, M.E. & Garb, S Tex

Rep B 0E3 T s RN SetBiand Dlash Sond @ (i Rfer, 1 B T isgomb,
H.S. Eﬁdﬁ:hamgiﬂzpﬁlr -i4r(:1 gmt am%zkﬁ sl, ITRxsgpld_s )k(ruufa?r&;zgﬁt lM T.CR
Seance; 06 Big AL b A5 S ISA: BRllo ML Binelim Béwns feiclls APEd 1
(1956))‘ vmapmﬂdﬂfrmm& Rosentem! 5M.Dak F MéL23NB0YE @1@59)») and
tln%thetlrrecoursefromeach wel | . _and neas

t

ﬁbnno%?ﬁ’e@“n? & Masehandodt-all eqrepdagnosi i, 105360 (E999); Rapoza, R.J.
& Horbett, T.A. J Biomed Mater Res 24, 1263-87 (1990); Perez-Luna, V.H., Horbett, T.A.

& Ratner, B.D. J Biomed Mater Res 28, 1111-26 (1994)) being well-studied examples,
undergo chemical and physical adsorption processes on foreign surfaces (Silberberg, A. J.
Physical Chem. 66, 1872-1883 (1962)). FXII (Hageman Factor) was found to be

particularly important because it initiates the humoral coagulation at the glass/blood

matrix

interface (Ratnoff, supra; Ratnoff, O.D. & Margolius, A., Jr. Trans Assoc Am Physicians
68, 149-54 (1955)). Platelet activation and turnover of the intrinsic coagulation are highly
interrelated mechanisms, in part due to the role platelets play as a catalytic surface for
assembly of the Va/Xa complex for thrombin generation. Platelet activation by

biomaterials (e.g., via integrin outside-in signaling) can result in surface presentation of
20



10

15

20

25

30

fl uorescence change curve and the tinme required to
obtain the maximal slope. The initial and maxi nal
WG b@pms199¢ oget her with the tine to nmaxi mal sl OPET/US2087/000645
the quality nmetrics. The higher the slopes and the
shorter the time to maxi mal sl ope the nore
pro-henostatic the matri x. Exanple 10: Preparation of
a Dual Fiber Textile This Exanple illustrates
preparation of a textile made fromglass fibers in
conbi nation with another selected textile fiber. Two

phosphatidybseripe. animporEat FEPPRNnbREFaIAY i APTRIFsEs for ithramhie
generat%%ﬁﬁcﬁar ¢34, @%m@cﬁl)n@{ aTRMLRL S o S%HWQW% 98, ﬁ!zcrosc Res

henpstatic textile.. First, platelets were tound
Tech 6334 68+741(30QHN E@m@rrxllthﬁs deers oundde be ppnph%\rnuaepss@smed with the

plateletggﬁ%r?e;ﬁ&r ggt?v%&:)g] oé tr‘ﬁ%?c?‘@ w&gnﬁgﬁgﬁ ﬁ/ﬁg els are

y avol he In
microemplimneieat of thamell lﬁlamkﬂm,gP Lo l@ﬁrglwm sHa& Iangrh‘s,e&ﬁi i gromb Diath

Haemoffiafenar 1 (PSR dE B RbaRiin ¢ P

Immum@jﬂmmaco'llog}RVDB Ba 24@7 €10556)), 2MhodBhAhS 4er(eilsgif3>)'ote61y0p ete,ps

involvigg fietopetlt S b B e Babg: sodaE A PFONE Padatron e Aet

effect og ﬁidflf()iegglémdn%up Betven GO madiated &Fﬂiﬁl\lﬂmltlgﬁ%hd @PYatdidt ?\c/:ltl_\lfatlon
i ssit ues enevet, :
is synergigm §E§ﬁ&‘é‘)§ injfjatien B*Z £ éﬁlﬁl PT%’E“’“%@%O‘Q (1960): Bull, H.B.
Bihe ¢hte i Bb0 NN SidA&tith élassegr@ﬂs IZﬂgely &olﬁr%@lkal abyliiﬂ'fhce tension
(Ratnoff, O D. & Rosenbl um Am J Med 25, 160-8

phenonfepgzelpiedap ayﬁwhp?ﬂsgwef@qmwl gnd gyeifgpiditgn L herg igminimal
mteractT('iH mnwm%e ﬁﬁen&%&h@ﬁlaﬁﬂ&@@)ﬂﬁag Qé@ndRdpe & more

bett, Bi omed Mater Res 24, 1263- 83¥é1990
absorptpeerfélzer lmsaoughtmo compehwte forthwo“@ﬂwéttr?@ﬁpors abysorptivity of
glass. ﬁ' I‘Y‘é etll:hui 9[%& )far t@ adhd to actwate ?latelets
exa Cc enlca and physica

and theeiduinsm qoajulp‘aolm e&se@e oh d‘uelr ﬁbtgmrgdmt gorsist{ngi oflwontioueys

ﬁlamertt I—H)geelﬁﬁﬂ 5! C(? %Qe)g]a \/\g) ? ﬁ%e%ga%oty%%?ép% &v%g gﬁe%)érﬁd%ldltested for

hemosﬁaﬁpefféc&h/bnmdﬂpsmmd miodels ifart lesndriteagbunor al coagul ation
at the glass/blood interface (Ratnoff, supra; Ratnoff,
O D & Margolius, A, Jr. Trans Assoc AnPhysi ci ans 68,

e b, A R P P DRyl

Carollrmﬁ‘l&lﬂfw ﬁFﬁBncsi ndgo QWmﬁdﬁ-Sfah:nt MCY. Cﬂ%}&:cpﬂtatray(ﬁi siafi¢ &pnalsamboo

a cat urface for e e Val
(Bambgy oSt ATNGABET 0 STPEPOBErS ST FIRVIAs ) CoEraw Yo
Mills, bicoqmie%w H ). (EheOdual Yibar glaisagetialty wiyondextils fabiwhs p@pared
can result_in sirfaﬁﬁ'presentat

by Carglingiyapemtbialyirs dps-(&Vingian N Earzsowentovgeed from Kendall
(Mansﬁélh,aMﬂ)l c conpl exes for throrrbl n

Platelet rich Plasma Isolation Peripheral blood from consenting normal volunteers was

drawn into citrate anti-coagulant, then platelet rich plasma was isolated with differential
centrifugation as detailed in Fischer, T.H. et al. Biomaterials 26, 5433-43 (2005). The
platelet concentration in the platelet rich plasma was measured with a Hiska
haematological analyzer, and the platelet concentration was adjusted to 150,000

platelets/ul by diluting the sample with platelet free plasma.
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generation (Fischer, T.H, Connolly, R, Thatte, H S
& Schwaitzberg, S.S. Mcrosc Res Tech 63, 168-74
W@ 200431996 Fact or XI1 has been found to be periptiEUSt00Y000645
associated with the platelet surface for activation of
the intrinsic coagul ation pathway in the
m croenvironnent of the cell (latridis, P.G,
Ferguson, J.H & latridis, S.G Thronb D ath Haenorrh
11, 355-71 (1964); Shibayama, Y., Reddigari, S. &
Kapl an, A.P. | munopharmacol ogy Vol. 32 24-7 (1996)),
al though the series of proteolytic steps involving

Throm‘tfiﬁlGeﬁéraﬁbﬁ Klifidics 0Tk Fe @ FibeRCorPtha kiletits SPIh8G8irPE&eration in
rl'y understood. The net effect of the close

platelet :r@hallasm?sﬂar b beeekirlsful) weringetigated iy foliowing Badydrolysis
of the tiRbAILEA SlbsBaeiTY- bqj}o'&r(%smﬁ\ﬁjl ﬁﬁ%’lﬁzﬁf'a qﬁéljeb&'ht reactlon Rroduct
yner | zat

Initiation of rinp I nteractio
300 ug of edchfihgs wap mtagli iadddl plaseletwigeplpsmain wriplicats wigh the

ﬂuorogérHE \fi‘l‘}s%a{ el?séq%n.l’alg) d&%ﬁ\&?l{lelﬁ% %%;]J QOLGXedfo? Ql%fg%lahi(iﬁ tggx’ueration

was 1milate@ baaﬂdmg QatCl;f foyil@snM toreath earnpke i he rlag)ﬁnieffer thrombin

generati 5 it 48 i il BEGT AEwbBInT ByORRG PR PR Tovs over e
initial Hagglimgpahde. and absorptivity of glass. A panel of
natural and synthetic fibers was tested for tendency
to activate platelets and the intrinsic coagul ation
Thrommsaa@eapt& wﬂmﬁdehﬁtog@mﬁ@ CTEGPARhGrémentd wes® PeiforhedSwith
f1 ] anent t%qse E- ass and, spe |aIt rayon speclalty

a TEG-5QQ0 fbipsab Hamesiesis (fiasmeseaps orporation,

Niles II‘?)C f’ﬁﬁ:t dsYRR8HFe Eﬂltl@t@ﬂ Wy"h@dﬁ%@é@lz ft@! 0 hevims bﬂﬁ&@t rich plasma (at
erials Type E continuous fllanentuaaass CDE 11.6

150,009 pk@éql@tﬁ/&b)sapd\/&h@ rusodigiely Bonserrioiddd ulaf HevwalaBed platelet rich
plasma :gg gbe -t {KB\ZJe oRRa Y cm%er a0¢ Eblﬂlaﬁxl‘,d 118 Bte! qﬁ%ﬁg%@ Qicitrated

usa textil and ot her natura
saline. Sihetfinal fiberf dopeeryrafioneva o ineéonl bVeanarmnnteawere perfogmed for

0SC
one ol UL A147°P Gt FOF 0oy BB Q3R SRR ik
“stiffnelsibeures, Inc. (Wnston-Salem NC). Gauze was sour ced
from Kendal |l (Mansfield, MA). Platelet rich Plasma
I sol ati on Peripheral blood from consenting nornal

1NQElﬁdtr6ﬁ Miciizsosh - SHM ianklysisioh rgﬁaﬁc@sﬂﬂiﬂe—b}ﬁag tagetfals aen
e | asn ated w differentia
Perfomﬁ%ﬁ oo Mhote SRR Rod St St Purpio Syt s
allowethdJﬂNthliﬂetaﬂl)‘B fréfn th?ﬁ%ﬁaﬁlﬁlcﬁ%@?ﬁﬁerﬂymltcpﬂﬁtcﬁhpﬁber textile or
concentratjon in the a elet ric as asur
gauze sgjthat Leppskempfeach Batrgial Res spvar B? mal of whele ﬁe
materiffOReRMIToNIAB iR DarHoH Sh@ﬂuﬁlﬁe 1tBoh 808&ed to 50 ml with cxtrated

saline + 1 mM EGTA to quench hemostatic processes. The materials were allowed to

settle for 5 min with gravity, then rediluted with citrated saline. This process was repeated
two more times to obtain each material free of unbound RBCs. After one-minute contact
with blood and the multiple cycles of dilution and material/RBC complex settling,
glutaraldehyde was added for 0.1% (w/v) and the samples were allowed to incubate at
room temperature for one hour. The samples were diluted 1/1 (v/v) with 4%
paraformaldehyde for a final concentration of 2%, and then additional glutaraldehyde was
added for a final concentration of 0.5%. The initial stabilization step with 0.1%

glutaraldehyde has been shown to minimize osmotically driven alterations in red blood
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platel ets/ul by diluting the sanple with platelet free
pl asma. Thronbi n Generation Kinetics The effect fibers
w@rooriogi9ké neti cs of thronmbin generation in pl apel/@82007/000645

rich plasma (at 150,000 platel ets/ul) was investigated
by follow ng the hydrolysis of the thronbin substrate
D Phe-Pro-Arg-ANSNH to yield a fluorescent reaction
product. 300 ug of each fiber was tested in 100 ul
pIateIet rich plasma in triplicate with the
| uor ogeni ¢ substrate D Phe-Pro- Arg- ANSNH

cell CRBt(?)nleoavget%carl gpe tweﬁtﬂrwabﬂeh@tka%w% ls‘:htrt .Tahlefa ahyMicrosc

Res Tecﬁdﬁl mﬁq@bo:f)w sdAplt¥hiefe 8RedH SRR ern]If dndhdd SRnliREd

%pneratlon was defined as the Tine point at
wnha%mlmdaerfe? | sgening eleson mieresewy 2t8%kgver the initial
basel ine val ue. Thronboel asto graphv

Thr onboel ast ographi ¢ (TEG neasurenents were perforned
mmw- wgisempbisaddaphfibéeo ghuss wentrditegtipr

cxose TSGR SHARRTUER oM LESBI oL R o

microsqobss e (el cN A v396 thenatladedtia /101 distillddhentet witbdi%afiB{-}00 to

ransferr 327 he cal.cified el et
release b ARRleBI, O AR Lo sty oo Ecdan 10,600 x g for
five mif@84, ahe?ﬁ%e tabsorb@icerat all 4 mm%é%mghswed Eﬁt%d‘lc\i/bﬁ}atﬂel’tﬁtal di@unt of
nal fiber nce on was : surenment s
hemoglaétr@ & HRIS AHERPRF BF ﬁ%% AeFared i g?thea?tsnaf-‘ 370C, and
then reIevant paraneters were extracted fromthe
stl ffness curve Scanm ng El ectron M croscopy SEM
&p tes d vsisdu atexis acts 10aRe wplgq aedpal
fiber or%%u&@uefé’\écpoymoel @%l'vpl'ﬂﬁé ?Ertﬂﬁéi‘&l%lf)&@ﬁg MAh8 st R B tions.

vol unteers 'was allowed to directly fromthe
After opepanuin of exrospis; ther famplemwerctdsatrfuggd 4t 190000 e g fon faveyminutes

o pen R At At h, O SREIAT S AT R EUB(AS o

quantify teudmowntiofreloased hemogtobin frethe ginpernatdnts pargiothyd thgi anhount of

hed bl '%r ated saline + 1nmM EGTA to quench henostatic

5 B? cesses. The materials were allowed to settle for 5
mnwth gravity, then rediluted with citrated saline.

mixed B&B& @Cés and bxkbsfﬂe&@éﬂ aﬁlﬂ 1§6fmdﬁﬂetarﬂ| theﬁ: S@S}le% senisods duetplmd to
gnd nat er.i al / RBC congl ex settlin ut ar al Eerﬁi%)/t?e‘g‘l

follow hemedyagpic gnqd y30RPYY© BIGCTSAE 4R &y Lttt:sm

cathetet RGHERA V34 ﬂfe%k%rh&l}]ﬁ?ﬁl@f U&ig ihtdra ;ﬁnﬁmm{yrarteﬁh enfeedihRsineter-

were diluted 1/1 with 4%paraformaldehgdefor a
tipped ¢gtheiprs@shpeyitionad Ha st leSofemard Vesels intadhe righbptrium and

thoracif hbftar £ Hed&aleer is inserted into the left femoral artery and connected to
a withdrawal pump; catheters are positioned via the left femoral vessels.

The hemorrhage-challenge phase of the experiment was performed in two phases.
First, the transactional laceration of contralateral brachial arteries was performed. The
brachial arteries and two associated ~3 mm diameter veins were surgically exposed. One
each side the artery and two veins were completely transected with a single scalpel stroke.
Injuries were established in a near simultaneous manner, and then each side was
immediately packed with the dual fiber textile or gauze. The penetrating cut~-down sites
were completely packed with each material and then pressure was held for six minutes.

Packing was removed and the amount of shed blood was ascertained as described below.
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added for a final concentration of 0.5% The initial
stabilization step with 0. 1% gl ut aral dehyde has been
W@ b@wostoge m ni m ze osnotically driven alterati BOIBEUSI007/000645
red bl oodcell (RBC) norphol ogical due to
par af or mal dehyde exposure (Fischer, T.H et al.
M crosc Res Tech 65, 62-71 (2004)). Sanples were
stored at 40C overni ght and then exam ned with a
Canbri dge S200 scanni ng el ectron mcroscope at 20 kv.

sure nt of saml es of. dual f.i ber
Both walfidS H{F7E LR EPRPO I L6 SHSERe TRt thptahish 4he animals. The
second Pigist RIF q{eaéxpehﬁ@dt ﬁx‘ibdeé@ﬂ edussicant @tﬂo@ﬁxﬁfc@hnmwmm@ femoral

el ectron mcroscopy. The pA cNAc were then placed in
arteries.) Ghafwaicopiralpternl ferneval afterpesere xapsrstechin aneagsgmultancous
manner Qﬁmrpﬁlb 'gulfg‘ié?ﬂns@é%l’me I}D)ﬁﬁ?ed \Iﬁﬁ JRAIRIR S MEE Br auze, Pressure
centrifuged at 10, five m nutes, t hen
was beld ferotit aneeteatthmmammamernﬁa@gmfbfqr@h@fhhh@pdﬂytem@latwn

I i

18¢ BoBRu Vo R SSTRE, BP bRl P BUIRR e ffiiea by
placing e cﬁlB(Lﬁbps msgamze into ok diteri czfldismhtlamterlto lyss RBEOp! és’teotwo
hours o{d é’hrlnaﬁe? gcror% ng%eli*'zgtgue:/\aﬁn tora € afﬁ"’té V\gles %ﬂodﬁgs@%%t 414 nm was
measuré@h® datmmﬁe tfe axqms of mleatsh@hsmnglobm \aad chusahd muhhqemf shed
RBC at. 1 Bl gfor five mnutes to pellet blood cells

s agf yo 99835 al s. The optical density at 414 nm was

nmeasured to quantify the amount of rel eased henogl obin

in the supernatants, and thus the anount of shed
Results)| 50d. Porcine Brachial Plexis and Fenoral Artery

E&ﬁéﬁﬁ@ﬁﬂs Proddedd imhBge stdads! FAS, Eaﬁxd@&tgﬁlamri&wfob f&@sulating

pi gs are_anesthetized wth i sof | uorane and th
the henips{AbieAFXIIE NHR idegfifieq by megsyring e pbilitn eﬁﬁfd%%érf perg i activate

hemost%}ﬁ?ﬁx%%és\é?z 1963 38R planfa! SE@Bﬁ’&LYJ 2868 Mbet B@t!hﬁﬁlatxon was
tion catheter is inserted via the external = gul ar

subjectedionT EGtand S| analyaisyo grindpsighhint Geanesharism: ¢ffpaetion.
F mallly,i t%%: I&S{ ﬁg%f ﬁ‘{eh(%lﬁi) ?bélj Qnad ég k)ﬁmﬁl&ehérﬁ&ttasfxsemﬁ ?Jgié{gg Egtjgﬁrrhage

um an oracli c aorta;
modelsodshastessed. sDenaﬂeof thelsd experitteatd followt enoral artery and
connected to a withdrawal punp; catheters are
positioned via the left fenoral vessels. The

Activathenef Hamastatid 8y itendy QimisdatoFitehe Acparel bfresthmoeagextile fibers

rfar Ln,two ses action e e
were afRRiasRAPT IRTGPILR A PSP BIoLF B P ST B LS e itrnsic
(contac@&féagﬁmﬁtan pathevayl ambibahavabd 61fﬂhe Se;aestntanxwe gieacinahed ~3

mm d] anet.er vel nNns were |1 C e
fluorogenigehiarabia EERFTHHAMESENE %@9%3 M@“% }e'g‘EléPsF 1, B lcate
sampled 6§§§1§§t E&nxw Paydn ot BALR e Rete Shéadda pidtdlet/Fitie 1amehat

estab ed in a near sinmultaneous manner, and t
contamgg@ﬁhgqrgge%@rombm substrate and then the thrombin generation tlmecourse

was initiated by adding calcium. Arrows indicate the times for thrombin generation. As
shown in Figure 1, exposure of the platelet rich plasma to type E continuous filament glass
resulted in thrombin generation in approximately eight minutes. Specialty rayon was less
prothrombogenic with thrombin generation occurring in 12 minutes, while gauze fiber was
considerably slower.

The behavior of a more expansive panel of fibers is presented in Figure 2. In
Figure 2, the indicated fibers were tested as detailed in Figure 1 to measure times for

thrombin generation. Error bars represent the standard deviation of duplicate analysis. As
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i mredi ately packed with the dual fiber textile or

gauze. The penetrating cut-down sites were conpletely
wpawkesions t h each material and then pressure wWeST/Hgt0d7/000645

for six mnutes. Packing was renoved and t he anount of

shed bl ood was ascertained as descri bed bel ow. Bot h

wounds were then repacked with the dual fiber materi al

to stabilize the animals. The second phase of the

experi ment proceeded by surgically exposing

contralateral the fenoral arteries he two
shown i Figyrg 2, glapnpnd spseialy rayongyere ge%nsp%vgy Qrfsfé@f anfl 3550Rd most

thrombdpRAic mAtHhL RESE. uehffﬂmlqrgb aabél WHIER atd @ rnipUridh&f SM&& for
vere packed with dual er textile or gauze. Pressure

surface hggosiasisl didpotstsonglymecelsrate Haampin g@qeaa@w eratelype bandage
onNe amount of bl ood shed
was thu§ gé%ﬁﬂﬁg&d%&ﬁ %1&3? gq(l ngﬂyq

e origina rraerlals wer e measured by
pl aci ng the dual fiber or gauze into one liter of

In Vitro qir§éérue§ gf &téass'}'%elc@? gé?gg 'Dléfll Eﬁer%tiﬂo:ﬁlg Sgglt-f]}]beer matrix
and gauaptvecatomparsd irythatthrd»ilmaoalasmgsapmamaiyaﬂs with gddteletiicieplasma

henD obln and thu the number
cepited DRI L £ B IR B gl
thrombdet@esdrapiit SupcteOoeitll ackmd shllilﬂie&ﬁldsmag platelbt nicsH plasma and calcium

candi dat e terials for . fornmul atjing the hem)tatl
were aded{q IRdiqfe f SIRidAPPRTGHIBECIHESE N PHERL ARG B Ry mfprial was
run as aSREEGIEEb It NE RS showA Gl Fibak€3 hﬁg@asa/tspemafmgsﬁ eftildiwas
platelet rich plasnma. Secondly, a dual

found 1 gignifisapiiB ACGRITE J&r@al%tcfowatm@%?ﬂanw %%ﬁ‘% 08 thegsaline
control. gﬁhgly'sﬁsdtgﬂé dhd) et REUTELRPEISEa0Er EdHSdt v edefPbdripheral

he ability of the dual fiber textile to provide
blood V\hlé wporforned um ReapDing ShectipaTBicrPREGRY Ad BRIV iggligure 4. In Figure

4, dual %ﬁ?re&sagt%l ze %ﬁt&f wihth ‘3§@es§?9ﬁ#lg dFENIS0d gllxci én X ammed with

on o static Syste Candi dat e Fi ers
scanning @feitronfmivorsropy asedetailed fbioyer Vit @Tcamiwtbe 1t ovo dund |ﬁb€f

ty L9)act LV I C
pncls e R 5L 8 S ESh el fidgion
matrix ﬂ@ghm/b@mdxﬁgmﬁm apmbesnifRBCg Wwhibethesd cellslvaly sparsely covered
fluoro enlc thronbin generation assay is depicted in
the gaugq map, In Figure 1, duplicate sanples of glass,

tlﬂbdtibn_r (ﬁ}&ﬁ@nﬁmb@ﬂifm@k ba IESch/\maﬁupisa:hednim Figure 5. In

. telet rich Iasmath ntalned eni
Figure Syishbhr SR 208 S S D ERES S RFERRATH eRGrRt Cagp the
number dRRAE rmcyvarss hihdurad szddés)tnaédi bbveC aﬁrmrtvns Rpresest the
indicate the times for thronbin generat

standarfl depiagon &rom JRRliSg R PEAHTOmHLS pfAa EAPRR 1 PP Fetaf ol giber

textile BORR dpprORialiP R tfrhés%ﬁﬂin}QRB@% a5 et (’-Sighllﬁchﬁm?ﬁb bDRBCs
generatpl on in ‘approxi mately eight m nutes. Specialt

did not ogg@r(dgigsnat shewn). SEM exammatlon of the dual fiber matrix also showed a

Jarge number of highly activated platelets on the continuous glass filament component, as

shown in Figure 6, which shows dual fiber saturated and washed with peripheral blood and

examined with scanning electron microscopy. These results indicate that the

glass/specialty rayon matrix is more effective at providing surface hemostasis than gauze.

Ability of the Dual Fiber Bandage to Provide Hemostasis in Porcine Models The dual
fiber matrix was compared to gauze in severe porcine large vessel transection injuries.

Two types of injuries were established on each of four pigs. First, the brachial artery and
25



10

15

20

25

30

prot hronbogenic with thronbin generation occurring in
12 m nutes, while gauze fiber was considerably sl ower.
wab@7logtwei or of a nore expansive panel of fi bRCBHUSR07/000645
presented in Figure 2. In Figure 2, the indicated
fibers were tested as detailed in Figure 1lto nmeasure
times for thronmbin generation. Error bars represent
the standard devi ation of duplicate analysis. Asshown
in Figure 2, glass and specialty rayon were
tively the flrst second nost thronbogenic

two assr es%ﬁﬁ%getvg S4B cor@‘ﬁl ftera gﬂed:ua B{FA8 WeRR FRpletely transected in a

near- siGRMABER R Bakier PTRRUYGTE dh@iksipfiRtgRARRIASE that lsiotﬂ Qlterial
strongly accelerate thronbln eneration. A protot

and venoys i BatuigasT i epntiakier muwgnawe@nmgb@tpén nagked
with as mruuslu ﬁbMFﬁe%me%r %H&iet dseréqme& daemfﬂ%ﬁﬁjlﬁgt ré i¢ 2P e¥sure was

al er Textile The dual - I X an
then helg’aéz sixyapraiteso aphihey thensiten avare nopasked and dur dggingecof hemostasis

was Judggé'laé’ §@8ur e@%g 439.?' éérﬁgn%%eg@arggﬂrvﬁ{he@g%@ag ?ﬁﬂ of

blood l¢sisrwntrlueh1ab; bogreptroBed (wigh trerepitan tihuee nmll ofsbdidac':jmbssmd minute).
m wer

e bick T ok P BT P Bl o ey i B B wouna

site. Thid ¢dioaiaterat brachial plesuy injurgsites wegathen ee-padkied obith daal fiber

et G0 RO e KOS SRS Bt P Bohb S

femorar merfvetslvcuie %ﬁpé‘déﬂpeﬁfdetﬂeﬁ Sorfiplefety Gandddfedsialairear Gatlithidous
ysis of the dual fiber matrix and gauze after

mannerc‘Bﬁ’t"é‘@fe W ?W%&%@?gﬁ@ﬂ%ﬂ?ﬂﬁi 4451 V515 aelupliRlephs dnjuries, the

injury ﬂ%b %réﬁ&%@&ﬁﬂzlﬁb&sk%& Yt Al FHELRYLRSorgaANE) AReFhAUg
In Figure 4, dual fiber or gauze was saturated w th

pressurg éf%re% naRtep Hrsr sites Begoenpaskied #rshtbe dgareased hamoptasis was judged
as descABAN e BlLALAI Q?m%sc rmﬁe,isahﬁﬁ raRLRIdr e s s&i}gé’ ecssmahﬁecuon
two d f

arrows in the | I ber panel s indi cat
model isfhafith¢ ayinrady werefrias ér Bemaghagie whodkn Bicgugeetha i nuhees were

| icant
o534 RS0 At e B b L P OHO PRS0 o
55 mmdtg/mngd ahdh ¢otglhlzed has miax noQuard ihhn eed %o tof totd) dlovdmnipdume.
f h_ mat ur
The totgl’ Csf 0? oadcl g5s wgﬁ Ehe % al %Eg& majcetrlg.gw%s ?]prggglnéaq%ly h%ﬁras with
gauze Wil bﬁf(hﬂirabhlbll lexhs &mﬂcfembﬁﬂl itjhdenagdiemvmin Higued. RBGgure 7,
SUr as descr,i bed, above., Err hars. represent
the totaf RipoUTE LA B U AT DR b BIADR o o B PR S geriod
was meab@et fidin Fheflbiﬁﬁn@ (UehePadloibh ) bdRImdaK(RigRt @NH). Error bars
oXI rrate ten t many RBCs _as gauze.
represesf @w.%@aﬂ Rl off thebecd 4pss Hrup sae'é%rrmwgs i Ryt animals. As
shown S{1Pi}e 7 SEMeaxm RatkdedRerfent N fordisdbe fd PAT offliid hemAR plug

showed a
(to the extent that there was one), while the dual fiber textile did not strongly incorporate
into the hemostatic zone.

The above results show that fundamental principles of hemostasis can be used to
desién economical materials for surface hemostasis. The glass/specialty rayon textile
outperformed gauze in porcine models of both capillary and large vessel injury; bleed
times and blood loss were reduced by approximately halve when the fiber component of
the textile was optimized with respect to thrombogenicity.

While the invention has been described above with reference to specific

embodiments thereof, it is apparent that many changes, modifications, and variations can
26



| ar ge nunmber of highly activated platelets on the

conti nuous glass filanment conponent, as shown in
wo-2@ang198e whi ch shows dual fiber saturated anecastvedo00645

wi th peripheral blood and exam ned with scanni ng

el ectron m croscopy. These results indicate that the

gl ass/specialty rayon matrix is nore effective at

provi di ng surface henostasis than gauze. Ability of

t he Dual Fi ber Bandage to Provide Henpbstasis in

Por ci ne, Model s The dual fiber nmat |x was cqnpared to

be madyyitheus %pggv&%omh%ménwr@éwe 13qloged Jiesant A@ﬁordmgly, itis

intended R éiﬁbl%%e all\WAch YIR8Sed) imddiHistions, Mﬁrﬁrﬁﬁbﬁ@ma%ﬁdwﬂmn the
each of four pigs. First, the brachial artery andtwo

spirit angidyeed sqopg qfaﬁ«g@med%clmmmnt ral ateral plexus areas
were conpletely transected in a near- sinultaneous
manner. This gives an exsangui nati ng henorrhage t hat
is both arterial and venous in nature. The
contralateral cut-down/injury sites were immedi ately
packed with as nmuch dual fiber textile or gauze as
required to fill the injury site. Pressure was then
held for six mnutes, and then the sites were unpacked
and the degree of henpstasis was judged as conplete
(wth no visible henorrhage), partial (with | ess than
three m of blood | oss per mnute) or uncontrolled
(with nmore than three ml of blood | oss per mnute).
The bl ood | oss onto packing materials and any shed
bl ood was neasured from each wound site. The
contral ateral brachial plexus injury sites were then
re-packed with dual fiber textile so as to stabilize
the animal for the second set of fenoral injuries.
Contral ateral fenoral arteries were exposed, and then
conpletely transected in a near sinultaneous manner to
initiate an exsangui nating henorrhage. As with the
brachial plexus injuries, the injury sites were
i mredi ately packed with dual fiber textile or gauze.
After holding pressure for six mnutes the sites were
unpacked and the degree of henobstasis was judged as
descri bed for the brachial injuries. An inportant
feature of this large vessel transection nodel is that
the animals were not in henorrhagi c shock. Because the
injuries were imedi ately packed with pressure, the
mean arterial pressure was nmaintained in the 45 to 55
mm Hg range and total blood |oss was not nore than 5%
of the total blood volune. The total anount of bl ood
loss with the dual fiber material was approximately
hal f as wth gauze with both brachial plexus and
fenoral injuries as shown in Figure 7. In Figure 7,
the total amount of material -absorbed and shed bl ood
fromthe six mnute pressure period was nmeasured from
the brachial (Left Panel A) and fenoral (R ght Pane
B). Error bars
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represent the standard deviation of the blood | oss
fromsimlar injuries in five animals. As shown in
wo2@ang199¢ there was a nmarked tendency for QgauR€T/U82007/000645
pull off the henpstatic plug (to the extent that there
was one), while the dual fiber textile did not
strongly incorporate into the henostatic zone. The
above results show that fundanmental principles of
henDstasis can be used to design econonical materials
or surface henmostasis. The glass/specialty rayon
WHAT?%QEAW%&%GH ormed gauze in porcine nodels of both
capillary and | arge vessel injury; bleed tines and
bl ood | oss were reduced by approxi mately hal ve when
L phenastatic tegilsoramprivngt he textile was optinized with
Sl
g T T e
fibers sdediedi noentbe grbey ewfsisting of slllaﬁpansecﬁramhaﬁbmmranga&rated
\Y t n e W.t.h
bambod IS R ity Fifon B to8 TSR R UE B ters: s ibers
flax ﬁbdks,camytieatgﬁbms; ¢orn§1blerst bodp dibess; eydnehﬁlsera;l wodubiktide and/or

S d var. s that fa
siveoli R Sion Ui R ROt Copefliert iBis Ateme Py pafin goers:
feldsparchildraBze Wl Thibeps,dedlifdEidntaming fibérd) acmste dibets; bRk tombinations
conprising: a nmateri al conprising a conbi nati on of
thereofyy| 555 fibers and one or nore secondary fibers sel ected
£4i@ MRl StaflE Aa4R16 BapRbRL 0Nt Oting Nefndst RS sYstefiRtiaMhbody when
fibers; raw or regenerated banboo fibers; cotton
MHﬂWdﬁ?BéW§”‘rayon fibers; linen fibers; rame fibers; jute
fibers; sisal fibers; flax fibers; soybean fibers;
corn flbers henp flbers | yocel flbers wool ; | actide
2. ahe hemogiatie @xt@@o’b@pm;\gherpmm(ﬂ@pm& g(prpgréses a combination
f yam de fi bers;
of glas IR WPkl pEkogeR e RS ELBR. Y301 €. oont ai ni ng
flbers acetate flbers and conbi nati ons thereof; said

3. l}g St at tlafictt%x)%xl £ cl%x\xﬁ?% & v\p({vleggr %18%'00«% &gﬁ’PSt atic

A en app 0 a woun 2. The
henDstatlc textlle of clain11 mhereln said nateria
4. BEBrupsRuR R oD hirpdy Shobul i L FE Enfiits of i gfags bers

and sald)f;ec@)hdw fiber# re&ng‘é@l Mfl alﬁtlfut OOy elbblft OOM% by \ﬂ'diight glass fibers
henostatic texti claim1, ereLn tg¥ﬁ| ative

and fromabgt 0976 LeaARpus A6 bY Maehs Siaetiden st omae the ek weight

of said feigee from about 0.1% to about 99.9% by wei ght gl ass
fibers

5. The hemostatic textile of claim 1, wherein the relative amounts of said glass fibers

and said secondary fibers range from about 30% to about 80% by weight glass fibers and

from about 70% to about 20% by weight secondary fibers, based on the total weight of

said textile.

6. The hemostatic textile of claim 1, wherein the relative amounts of said glass fibers
and said secondary fibers range from about 50% to about 80% by weight glass fibers and
from about 50% to about 20% by weight secondary fibers, based on the total weight of

said textile.

28



10

15

20

25

30

and from about 99.9% to about 0.1% by wei ght secondary

fibers, based on the total weight of said textile. 5.
wab@7igvest ati c textile of claiml, wherein theCT/US2007/000645

relati ve amounts of said glass fibers and said

secondary fibers range from about 30%to about 80% by

wei ght glass fibers and from about 70%to about 20% by

wei ght secondary fibers, based on the total weight of

said textile. 6. The henostatic textile of claiml1,

wherein the relatjve apounts, of, said gl ass fibhers and

7. 'the heeeiiiieile osdaim Lareeinsgid atiyextils 1w atticle of
clothingB8%4 B¥erWsi S brti@scibthdgy s and from about 50% to about
20% by wei ght secondary Tibers, based on the total
wei ght of said textile.7. The henpstatic textile of
LAl I.N id-henostatic textile is an article
8. %ﬁwgﬁ%@ﬁg{@?’% l’|E1sclexl§%‘e'for an article of clothing. 8.
Antaterig camipeisinga ¢dnebingtinmpefi abong65% hyaweightglass fibers and
| S ihati on . 659 L.ght .gl ass
about 35T Sl S B:0GE0 Bafibaf ek, S BB Toufle Ebtc of
activatiipahdroosthiib eyssems i ttle bodyp sthat applicktoid woaapabl e of
activating henostatic systens in the body when applied
to a wound. 9. A henostatic textile, conprising: a
9. Ketepidstdticolertile] somprigh@iss fibers and one or nore

secondary fipers selected fromthe group, copsistin f
3 Matertal SRppTis g %)%Ss?tfg%"f% nGAme. °rr’f9ﬁ“8r?eP‘?‘§’@f% ,P“S"Efé F%‘ﬁ%&g from
the grot?ﬂ EAfsfsting BF sk ToeBe psladtadihasindod fib&kscerafld Mbers; raw or
[

bers; rayon fibers; linen fibers; rame fihers; jute
regenerted bpmbogifthers: cpfien Sbers) rayon fierss lingn fibersrramip &ibers; jute

fibers; & Rivklsd ¢l fiRETRoJ AR iberd; ¥OaEfibdrb RS A¥RQ! fyobAFiHASE wool;
and/or gl ycolide polyners; | actide/glycolide )
lactide asifor gliveelede polynerst tactifiefalysolidpegnokymerst sibeats fibers; polyamide
. j e Lt et ihers s i
s {506 AR PRS0 M e SR RG0S
combinatiwmwstbiereobrand fracti on conprising thronbin; said

enpstatic.textile capa .activating henostatic
QVS{“E” Of%fr?ﬁgéorb%%p r\}\ﬁ%%hg%%hnéd to a wound. 10. The
e dbsmistaticttexile tapable of wtinatthg drogatic satand inah¢ bady when

. ;conprising thronbin further conprises one or nore
applwdéﬁ&d’ﬁ‘?‘ﬁiqhon factors selected fromthe group consisting
of
10. The hemostatic textile of claim 9, wherein said fraction comprising thrombin

further comprises one or more coagulation factors selected from the group consisting of
factor X1I, factor Xlla, factor XI, factor X{a, factor XIII, factor XIlla, factor IX, factor IXa,
factor VIII, factor VIIla, factor vWF, factor V, factor Va, factor X, factor Xa, and

combinations thereof.

11.  The hemostatic textile of claim 9, wherein said fraction further comprises a

vasoactive active agent.

12. The hemostatic textile of claim 9, wherein said vasoactive agent is selected from
the group consisting of endothelins, thromoboxanes, NO scavengers, and combinations

thereof.
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factor X1, factor Xlla, factor XlI, factor Xl a, factor
X1, factor Xllla, factor | X, factor |Xa, factor

w/bdoosfact or Villa, factor VWF, factor V, facPor/uyme7/000645
factor X, factor Xa and conbi nations thereof. 11. The
henpstatic textile of claim9, wherein said fraction
further conprises a vasoactive active agent. 12. The
henpstatic textile of claim9, wherein said vasoactive
agent is selected fromthe group consisting of

endot hel i ns, thronmhoxanes, NO scavengers, and
13, Tembsmetatimiexticatcbim further qqemsising 4 preservetivaselscted from
the groupl RnSistng b ElREM] %Hn'e&“‘ BhREFAMUR Y&
g m%r om tshgggrgtgg (?O(T?S?I st né) g%‘o%l ycglr%’gl ép?op?ri%%?qfeﬂalose
and conpunatipng dhergdlene gl ycol (PEG), trehal ose, and
conbi nations thereof. 14. The henostatic textile of
claim9, wherein said fraction conprising thronbin is
14.  Bhephermosthtictaxtild ¢fi cdadm, astregeinrsash frantionmongirisingghrombin is a
52 The henostatic textile of claim?9,
partlau};v@]eréffdn&?%e rel:tl I|’(\;/oenma”[r%l St{-.: ‘“égu d glass fibers and

sai d secondary fibers range from about 0.1%to about

. i hers. d from about 99.9% to
1. B hrmatalt IR cdtatingh reRe SHasiuopd Hess fbers
and sald chahdad@ Iﬁli&trs Rhgs fboh 40Kt 0196 toldboul D.9REBP Headhit @lass fibers
im?9 erein the rel ative_ anpunts

and fro S &'ﬁe a§°fé> toja9apt0- ME@ Yo WPIght 3candary Fiers é?%edr%tge 9qtfﬂow¢1ght

ofsaid@my;t 30% to about 80% by wei ght glass fibers and from
about 70%to about 20% by wei ght secondary fibers,
based on the total weight of said textile. 17. The

16. TRIBRSHBLhGC ’ée%ﬁé éieclzﬁf:n 9‘ '»@i‘né}h% th¥"Pé?£t‘?vé“arB&§xt£ &6f @atu% gﬁss fibers

anounts of said gl ass bers and sal d secondary bers
and said saegeddry diheabrsnge Som fth@uh%%ttoab%tbfiﬂ by grrigieyl gdass fibers and

from ab]:){.\p%‘ﬁ 18 Qg?lﬁt[) Q%Ege}g ge{gotnt% {%J%rs 2&4&@ X]hiﬂ‘ﬁ ?Hﬁ weight of

ary
saxdtextlkxtl le. 18. The henostatic textile of cI aim9,
wherein said thronbin or a fraction conpri sing
t hronbi n conprises fromabout 0.01 to about 10% by
17. k¢ bbhostaas egtiteof dlan{ @,t\alhermi b8 kelafivesahounte st sdi® glatOfibers

and saicir ?ﬁ%glﬁgangfs atrsiircaptgg Oélbﬁfg(q tg'g:l?aut zYW rb?ll vgelght gqass fibers and
from about 50% to about 20% by weight secondary fibers, based on the total weight of

said textile.

18. The hemostatic textile of claim 9, wherein said thrombin or a fraction comprising
thrombin comprises from about 0.01 to about 10% by weight, based on the total weight of

said textile.

19. The hemostatic textile of claim 9, wherein said thrombin or a fraction comprising
thrombin comprises from about 0.05 to about 7% by weight, based on the total weight of

said textile,

20.  The hemostatic textile of claim 9, wherein said thrombin or a fraction comprising
thrombin comprises from about 0.1 to about 5% by weight, based on the total weight of

said textile.
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thrombin conprises from about 0.05 to about 7% by
wei ght, based on the total weight of said textile. 20.
wab@7igvest ati c textile of claim9, wherein saPdr/us2007/000645
thronbin or a fraction conprising thronmbin conprises
fromabout 0.1 to about 5% by wei ght, based on the
total weight of said textile.2 1. The henostatic
textile of claim9, further conprising one or nore
addi ti onal agents selected fromthe group consisting
of skin conditioners, anti-inflammatory agents;
anal gesi cs; antimcrobial or antifungal agents;
21, MRS PeRdStakic 64A116 of QLR Nde} 86Spridia loné 6AmoRd&Mifional agents
cauterizing agents, dehydr ating agents prothronbotic
selectedh ffom the eapip e@nsitingf ska conditiepers, ari-i iADsagentss

s d AL L IR RO S L 1 i

agents; l[vanigrizingi agentsxdehydratingagentst protheomboti¢ agdntsygnd combinations
g iner for an article of clothing. 24. A henpstatic
textile, conprising: a material conprising a

conmbi nati on of about 65% by wei ght glass fibers and

359 d b fibers;
- TRt S5 B ot SGRDY RBPEHES B o n

or a fractlon corrpr|3| ng thronbin based on the t ot al

378 of said ?tlle ngd he atlctext
f’:@ﬁ eSEHE AR Pt ReRbEicit F40 ByQrsRic far %éas&atgﬂle of
clothm%ﬁﬁl@l@pfdr%ﬁa&'@cléo%!éﬂﬁn 25. A henostatic textile,
conprising: a material conprising glass fibers and one
or nore secondary fibers selected fromthe group
24, QdQH&héithf“gte%Elé'cb& fisiagrs; polyester fibers; nylon
| bers; ceram ¢ Bers; .raw or regenerated banboo
rai rhetesial easeprining a b@mbmat:@y ohabauiépe by wieiaht glagefibers and
rs; flax fibers;
about 3'5%' Bg %él?ﬁggvkvsdr% nref ?&fb}%zrn%bcr‘dosﬂlgerg ﬁer 5. Iyocel
fﬁrdme rboutdblag athomt 15?/dby waight pf girqmbin ok fiadtiomenomprising
agt i (o] oYe] . .Silicate fibers;
thrombm Easeg Oag(h%/&g%lr‘gelggtﬁogydz}?x Iiebers zeolite fi bers
semll Hetnostait! taktile mgpébllebef activating htmoftatie systeradih the body when

thereo

’ cg onbi natCLons thereof; and one or nore henostatic
apple 0% ected from the group consisting of RL
pl atel ets,
25. A hemostatic textile, comprising:

a material comprising glass fibers and one or more secondary fibers selected from
the group consisting of silk fibers; polyester fibers; nylon fibers; ceramic fibers; raw or
regenerated bamboo fibers; cotton fibers; rayon fibers; linen fibers; ramie fibers; jute
fibers; sisal fibers; flax fibers; soybean fibers; corn fibers; hemp fibers; lyocel fibers; wool;
lactide and/or glycolide polymers; lactide/glycolide copolymers; silicate fibers; polyamide
fibers; feldspar fibers; zeolite fibers, zeolite-containing fibers; acetate fibers; and
combinations thereof; and

one or more hemostatic agents selected from the group consisting of RL platelets,
RI blood cells; fibrin, and fibrinogen;

said hemostatic textile capable of activating hemostatic systems in the body when

applied to a wound.
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RL bl ood cells; fibrin, and fibrinogen; said

henostatic textile capable of activating henostatic
wGeyswes®9é n t he body when applied to a wound. 2BCT/TRE07/000645

henostatic textile of claim25, further conprising one

or nore coagul ation factors selected fromthe group

consisting of factor Xil, factor Xlila, factor X,
factor Xla, factor Xlll, factor Xllla, factor 1|X,
fact or IXa factor VIIl, factor Villa, factor VW,

fact.or fact or., X, factor Xa, and
26. IE%% ‘H%?t%%exf‘l?e‘? e“i?‘m 35 further oqBIRSSINg 9ne Qranere|ceagylation

factors §éléi:ltéﬂ ﬁ@m the ﬁkl’iﬁf conSidRAg Sf Pdtor NRSfastel KYE, BEkdrRI, factor Xla,
ent. e henostatic textile of claim27, wherein

factor Xé @GW%HL% fartordefe facterd Xae fa@éqre‘allh festor Héllfg faetpr VWF, factor
V, factof S ethdi e, Bktof %Oaiﬁédrﬂﬁmaﬁm

ane
scavengers, and co nat 1 ons t F 29 The
henostatic textile of claim 25, further conprising a

27. 'gﬁcg lzi%%xé%gﬁ% fex’?i?e (?fg:tlalﬂx ég Q’iﬂt%e% )?8 Pnré og%;ggct:tivegaﬁgg agent.

tr ehal ose, and conbi natl ons t her eof 30. The

static textil erein the relati
25 TfTREREbae BRHY ofulm 1 Bt sl st dnt dRensdy Sireses gom
the groupasugeisting f ahduthelths 1#réraobdauts, P80 S8aveyige) Gldt coghbifstions
h ff| bers and from about 99.9%to about 0.1% by wei ght
er€0lsecondary fibers, based on the total weight of said
textile. 31. The henostatic textile of claim 25,

fge ein the rel at% armunts of said glass fibers and
29. § peragdaticitryle olsdaim ¢ yRhercompising 2 pssvati yhwlgcted from

the grox%l%k@hétﬁ‘i@ 'oggtycgfcﬁsp? drle@lod, ;ﬁﬂ?offe@l?l&ﬁ%&co]%@b? FAtse,

wei ght secondary fibers, based on the to
and corrwtén@tmméher@afd textile. 32. The henostatic textile of
claim25, wherein the relative amounts of said gl ass
fibers and sai d secondary fibers range from about 50%
30.  The heroostaBovuxbile ofdlajmt 2§Imeiﬁitb@r@atmmqmm caltﬂaid 890

9 el e f | b on th
ors o S A Rl PRI 4 5 A0, ek o
fibers andfrbirl #boukt 981946 to stont Md186 by md;gitde&indabaﬁwre,tlmsm o1s ehettotal

cells conprise fromabout 0.1 to about 20
Welght%s?lé%gg&d on the total weight of said textile.34. The

henostati c textlle of claim?25, wherein said fibrin or

i nogen co r s fromabout. 0.1 to about 5 w %
31 Fhebemetn B o GhovsreBdheraiearanunis of Shd lass

fibers and said secondary fibers range from about 30% to about 80% by weight glass
fibers and from about 70% to about 20% by weight secondary fibers, based on the total

weight of said textile.

32." The hemostatic textile of claim 25, wherein the relative amounts of said glass
fibers and said secondary fibers range from about 50% to about 80% by weight glass
fibers and from about 50% to about 20% by weight secondary fibers, based on the total

weight of said textile.

33. The hemostatic textile of claim 25, wherein said RL platelets or said RL blood

cells comprise from about 0.1 to about 20 wi%, based on the total weight of said textile.
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35. The henostatic textile of claim?25, further
conprising one or nore additional agents selected from
W0 b@798198@ consi sting of skin conditioners, PCT/US2007/000645
anti-inflammatory agents; anal gesics; antimcrobial or

antifungal agents; vasoconstrictors; growh factors;
anti-scar agents; cauterizing agents, dehydrating
agents, prothronbotic agents, and conbi nati ons
thereof. 36. The henostatic textile of claim25 in a

n_or, non en. far 37. The st at textile of
3. ABE SRR AL B S s rthoptt B3 PT HOTaSei comprises
from abiit 04116 abbutc3 @t Pgedbnahd iotdrwdight sai teklee Of
clothing. 38. A henpbstatic textile, conprising: a
mat eri al conprising a conbi nati on of about 65% by
35. Wak&Bno8lafs Sextil d6F Saig®s, ARAHEr ARIBAYEAIE mbANRitional

regener at ed bamboo fiber’s; and one or nore hempstatic
agents seleotedstr téegealpfqoeﬁrﬁwmeogfﬁ% gordiHigners, ang-ioflammatory agents;
Igesiis@hitiRictobiflo %9991 ddesits; b | -
anatees Ser el n S%_Ild 2 tgﬁfé %s Sanggj;al %@g%lglsod 2}2%%93 anti-scar
agents; CaWeFiEng ageoim cklhw@mauog 2gentairuothrobelicagemts, sad dombimations
the]_.eofand said fibrinogen conprise fromabout 0.1 to about 5
wt % based on the total weight of said textile; said
henostatic textile capable of activating henostatic
. to a woun
36. %gth%gg)giaﬁctt&%l%)&j éial\gﬁgg% Q l3Jove:n Qf fomwoven fcj)ggh,p“ si ng
gl ass fibers and one or nDre secondary fibers selected

7. IR B¢ RERR oRuRre e PSud GRS hS et of
clothing 66 & NigeAtor dn handdeof dlotheig, cotton fibers; rayon

fibers; linen fibers; rame fibers; jute fibers; sisa
fibers; flax fibers; soybean fibers; corn fibers; henp

38. mp@flgsmﬂ,y@gﬁje f;d.rhﬁligﬁn wool ; lactide and/ or glycolide
pol yners Iactlde/gl%@ollde copolgners silicate
pimipdal qompyistRecRecampipptdon pakeah 7 %% bybweight glass fibers and

about 3f5‘3'pngf' %velglﬁ%dvbﬁré‘g@fi&%{eﬂ' YathHooXess; saget ate fibers; and

nations thereof: and thronbin or a fraction
©0AORMsIre fempstatimigentseseirstes Hemithe erdvpravssisting obRbplaselets,

RLbloéﬁ?%% dé r%&l{ﬁfﬁ%ﬁw%%ﬂ g&gl}brali% iozg, 18tfe1e %t%s%c?k?tbsloocﬂrells

compriseefrom abouhfd b eboit 20cvi%s and ngdlféwmsatmit saui Byrinages comprise
from al;ot&? Oplot%yab\éﬂggl wt%, based on the total weight of said textile;

said hemostatic textile capable of activating hemostatic systems in the body when

applied to a wound.

39. A hemostatic textile, comprising:

a material comprising glass fibers and one or more secondary fibers selected from
the group consisting of silk fibers; polyester fibers; nylon fibers; ceramic fibers; raw or
regenerated bamboo fibers; cotton fibers; rayon fibers; linen fibers; ramie fibers; jute
fibers; sisal fibers; flax fibers; soybean fibers; corn fibers; hemp fibers; lyocel fibers; wool;
lactide and/or glycolide polymers; lactide/glycolide copolymers; silicate fibers; polyamide
fibers; feldspar fibers; zeolite fibers, zeolite-containing fibers; acetate fibers; and
combinations thereof; and |

thrombin or a fraction containing thrombin; and
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applied to a wound. 40. The henostatic textile of
claim 39, wherein said fraction further conprises one
woroomos®Icoagul ati on factors sel ected from t hepQr/osm07/000645

consi sting of factor XiI, factor Xlila, factor X,
factor Xla, factor X111, factor Xllla, factor |X
factor | Xa, factor VIII, factor Villa, factor vW,

factor V, factor Va, factor X, £ factor Xa, and
conbi nations thereof. 41. The henostatic textile of

claim39, wherein said fractjion further conprises._a
PBS 8RBT hemestpticagentsfelecked framdhe graypicoppisting of RLgplaglets,

RL blo§d 8L1M8; 4ibriniR Sbihopdhd vasoactive agent is sel ected
fromthe group consisting of endothelins,

saiddiepmsiaiia dextilocapabla efrséivating hemewatis systanaiia the body when
appliedttB%r\QQ&nd.“- The henostatic textile of claim 39,
further conprising a preservative selected fromthe
group consisting of glycerol, propanediol,
| yoxye Len col ~6P .t rebal gse d .
40, KRR e PR 20, Oiein BT RpdfRLefli rqmprjpes one or
more codglatioaAactatsesetictedstaord the gotupaonsistigyy oBfangyr XTI, daktbn Xilk,

rtigll urd.f.i I ractd,on _containin
factor 0 R docRifk I e R AT 453 PR PR TR Bl g factor
Vlila, faber @ WIF tfagorf ¥ fictoreV g factof X, tctaai4] agl asmbinaiens thivasbf.
said secondary fibers range from about 0.1%to about
99. 9% by wei ght glass fibers and from about 99.9%to
41.  aRWUentdsiMe Byxtile bPaing 8OORHafcIn §did BastioPASEEr 6mpAs:s a
total weight of said textile. 46. The henostatic
vasoacHgs Gtive agenie| ai m 39, wherein the rel ative anounts of
said glass fibers and said secondary fibers range from
about 30% to about 80% by weight glass fibers and from
42. Jdhwhenmataticdedide of claonyipy witeieihsaid sawaeiiysagenbisrsglected from
. . | . .
the grolf 86 dihel TRplDh lind PhSlark i H0, PAl et fnd [ binations
thereofanpunt s of said glass fibers and said secondary fibers
range from about 50%to about 80% by wei ght gl ass
fi bers and from about 50%to about 20% by wei ght
43. SHedwdarsiaticitidils of tlage 9o furthee compritingmi pyéderaitive aeldcted from

textil.e. 48. ' The henostat.ic textil f clai
the grolif sphiiSing TN Brpebroiat pp Bty v R ShRbTTRFG), rehatose,
and cofnbiribhthessnsr i ses from about 0.01 to about 10% by

wei ght, based on the total weight of

44, The hemostatic textile of claim 39, wherein said fraction comprising thrombin is a

partially purified plasma fraction containing thrombin Ila.

45. The hemostatic textile of claim 39, wherein the relative amounts of said glass
fibers and said secondary fibers range from about 0.1% to about 99.9% by weight glass
fibers and from about 99.9% to about 0.1% by weight secondary fibers, based on the total

weight of said textile.

46. The hemostatic textile of claim 39, wherein the relative amounts of said glass
fibers and said secondary fibers range from about 30% to about 80% by weight glass
fibers and from about 70% to about 20% by weight secondary fibers, based on the total

weight of said textile.
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said textile. 49. The henostatic textile of claim 39,
wherein said thronbin or a fraction conpri sing

WO boooriope conpri ses from about 0.05 to about 7P€DYS2007/000645
wei ght, based on the total weight of said textile. 50.
The henostatic textile of claim39, wherein said
thronmbin or a fraction conprising thronbin conprises
fromabout 0.1 to about 5% by wei ght, based on the
total weight of said textile. 5 1. The henbstatic
textile of claim39, wherein said RL platelets or said
RL bl ood cells conprise fromabout 0.1 to about 20

47.  Wh¥meRRsEHc Wkild6f igindBoWeh&BEn BE raad“% drBth Bf sdid glass

The henostatic textile of claim 39, wherein said
fibers apil ispidrseepndanbfibers g@?gecfmm rabewtsS (% smabayt 80%oby Weighi istass

fibers a?ﬁ\g{ch £ b %"/OH) ddGt b6 F gﬂp geggﬁdzﬁg e etLBhdedd%n BB total

atlc texti rthef conprising
weightoﬁeaidrtextdce addi ti onal agent s selected fromthe group
consi sting of skin conditioners, anti-inflamuatory
agents; anal gesics; antimcrobial or antifungal
48.  agetesiostazis 0eails bf claim B9; wheweid daid debmbiy omfrhetknmomprising

ents: ter ent s dratjn ent
thrombfP EotPrises Hg hisnPar Bhet ARG M S AL BeREi e rospl weight of
said texitfle. henostati c texti le of claim39 in a vvoven or

nonwoven form 55. The henpstatic textile of claim 39,
wherein said henpstatic textile is an article of

49.  ChRUHREAE téxtlle Gf—‘élafrﬁ B9aWhareln i@ tiIRbm®Iéid ﬁacuo'iﬁconepnsmg
henostatic textil

, _compris a materi a| npri sin
thrombis GEMBNTRSTM SBPULRLIO W58 BYF W GHP esskor (H5Gpel Btk of
said te@fgut 35% by wei ght raw or regenerated banmboo fi bers;

fromabout 0.1 to about 5% by wei ght of thronmbin or a
fraction conprising thronbin based on the total weight

- Rl bl oPERAAS, BB g R b RAPR) foomprising

thrombih oomipoisdsl fsquabbmﬁ ] taakbutiShs bywgeght, hased en thestatal vRlight of
'dt%t atel ets and said RL blood cells conprise from about
Sald teHUE- + 5 about 20 wt% and said fibrin and said
fibrinogen conprise fromabout 0.1 to about 5 wt %

- Bt e i aPsrein e B PalsT e Ab T Ricblood

cells cEDipiSd o bbieo. lI’Qd Wby wi%, based on the total weight of said textile.

52. The hemostatic textile of claim 39, wherein said fibrin or fibrinogen comprises
from about 0.1 t6 about 5 wt%, based on the total weight of said textile.

53. The hemostatic textile of claim 39, further comprising one or more additional
agents selected from the group consisting of skin conditioners, anti-inflammatory agents;
analgesics; antimicrobial or antifungal agents; vasoconstrictors; growth factors; anti-scar
agents; cauterizing agents, dehydrating agents, prothrombotic agents, and combinations

thereof.

54. The hemostatic textile of claim 39 in a woven or nonwoven form.
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applied to a wound. 57. A nethod of preparing a

henostatic textile, conprising the steps of: (1)
w@onvagpeg a material conprising glass fi ber SPENUSIINE000645

or nore secondary fibers selected fromthe group

consisting of silk fibers; polyester fibers; nylon

fibers; ceramc fibers; raw or regenerated banboo

fibers; cotton fibers; rayon fibers; |linen fibers;
ram e fibers; jute fibers; sisal fibers; flax fibers;
soybean fibers: corn flbers flbers yoce

ss. App Bemosighe fextilepd glaim %l?pdﬂeﬁre@ Sﬁ@obq%tﬁtﬂ %@.egs an article of

clothing 6195 L&/ @t Xﬁ%ic@@om%hﬂgm silicate fibers;
pol yam de fibers; feldspar flbers zeolite fibers,

zeol ite- contalnlng fibers; acetate fibers; and

t.wWith thronbin or a fraction
56. %Oﬁ@ﬁ%ﬁcqg I ﬁ({)xﬁﬂfls& 1

conprising t optionally a henostatic agent
sahaetial @ofrlpolmrlghecognbiuptimc@lmm a5 eddy Weigpt gliasd Bbars ail
) ells: fibrin [ and conbi nati ons
about 3?‘.12?}28/%}@{ (r)av\! oF ﬁggn%{ed ?)l%g(%gﬁd (2) drying said wet
@it about ©. lptbcxbuues Fydweighosf thrombme»rtaj fretiobh&omphiging

of, cl er.e fraction further
thmmb%%???@é,h otr? &e‘%rgh 8&‘6’&# factors sel ected
bhe Bt ildge BErBoatiDifns deh@tad frérdahe gm}&bbonﬁl@@ﬁ@bf Rl Iptatelets,
RE blopd el b, il Ginaeeh whiebopi QR Erplateles 81 g RE blood ceis

compnﬁeaﬁbﬁrab%wﬁ) 1 haabsit 26, witg eh@kai¥ Qibnn%ﬁ%&%ibxﬁx&féeﬁrco%@nse
conbi nati ons thereof.59. The nethod of clalmb57,

from al?M‘l’é Pdite abapieP Pit%e PassA onythe tsel weight ofseld xtiles oact i ve
AR N RAEB kextO caphiBfe Wclfiqgtugi hé&th&dtiRiOSstethenghO bS@ Fhen

vasoactive agent i's selected fromthe group consisting
appliedgp agh@Mtdnel i ns, thr onbboxanes, NO scavengers, and

conbi nations thereof. 6 1. The method of claim 57,

wherein said textile further conprises a preservative
57. dehethtoddbfipreparinge lgmm.spatisdnvsﬁlsx ¢amgprisfingythecstensiof:

dj |
0P 5l B A0S e s Y
fibers seleetedifroms dnajgxfoupcbnm’nrrgxﬁ:suﬂcsfihmgs tpbhyestet fibess; aylon fibers;
|1 fied t t t hr pnbi
coramifFbérgEraw uDebeneriia BeaRPR Ahe RS COR A el A b R fbers
ramie ﬁbﬂli'é b?(‘é fiers) Bistsbﬁbfﬁﬁtdlaﬁcr filbeas; &o?ﬂéhntﬂ}mﬁﬁlqoagﬁbéﬁ; hemp fibers;
ec roup,.consi stin in,.
tyocel {ftras Voo B0 ST P ENEP i a et 2ighlide capqlmers

silicate¥iBerdlipolyiiat fiBérspftldspHifBérs 2ARMteStibatsSREARSEItsihzSibers;
FO\Mh factors;, anti-scar, a ents; cauter]zing agents,
acetate g}% apd pﬂ@bg@gﬁpg efﬁo(gfamhot%ggp ‘61 or a fraction comprising thrombin

and optionally a hemostatic agent selected from the group consisting of RL platelets, RL
blood cells; fibrin, fibrinogen, and combinations thereof; to form a wet matrix; and

) drying said wet matrix to produce said hemostatic textile.

58. The method of claim 57, wherein said fraction further comprises one or more
coagulation factors selected from the group consisting of factor XII, factor Xlla, factor XI,
factor XIa, factor XIII, factor XIlIla, factor IX, factor IXa, factor VIII, factor VIIia, factor

vWE, factor V, factor Va, factor X, factor Xa, and combinations thereof.
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agents, and conbi nations thereof. 64. The nethod of
claim57, wherein said material is in a woven or
wooronosmee f orm 65. A met hod of preparing a heP@BUSL0T000645
textile, conmprising the steps of: (1) contacting a
mat eri al conprising glass fibers and one or nore
secondary fibers selected fromthe group consisting of
silk fibers; polyester fibers; nylon fibers; ceramc
fibers; raw or regenerated banboo fibers; cotton
ber yon fibers; linen fibers; rame fibers; jute
59 TheBiebiodteiiny b a el Traaign dorhes FRSp pniosctive
active aBéfth flbers henp fibers; Iyocel fibers; wool; lactide
and/ or glycollde polyners Iactide/glycolide
copol yners; silicate fibers; polyam de fibers;
60. fl"ﬁé HRBRYd Jf BRSS9 %ﬁ:@r&h%ﬁd‘ \B@Bacrbtwé %?éﬂttlg sdelta h"fah{]ﬁle roup
bers; acetate fi nmbi nat’i ons there i
consistlpg af emcbxththxghﬂ@q)ragh@c@gm}gp rspa@ngq:ra,t afldegosnlyinytions thereof.
crosslinking said platelets; and . (3) optionally
contacting said textile wwth thronbin or a fraction
61.  Tbepretlgidnyg qlainnifhiwhdrdnpaiddumélesfaﬁhbrrmnnxisas a preservative

e. 66 The er .c r| sSin
seteced i€y tp Gsfi 92 P CroohsBbbiatop i Aeof R gl e,
trehalosmeaﬂtbabmlimaﬂlmsrm&‘éofmher ein said fraction further
conprises one or nore coagul ation factors sel ected

fromthe group consisting of factor Xl I, factor Xlla,

62. fTrae h&ltho?él of dl@ed 97, \Mhe’;temfs@ﬁi Réctidnl domprRrigothrothbinds a partially
c;g\ctor fact or fa\cgr VI, factor Vill a,

purified plasrgp frggigon ?%‘1“8}'“3\7 9’3‘3"{’ Va, factor X factor Xa,

and conbi nati ons thereof. 68. The nethod of clai m 65,

wherein said fraction further conprises a_vasoactive
63.  Jhemethodefinlaingd7, whereinsakbigxtle urthengogmrisgh epe PhIQE d

addmoe@%gag% 'tbehascté@ &oln {1 c16hS bR nE UNskirCoRbRIMFORSSt | NY

el 1 ns, thronoboxanes, "NO scavengers, ~and
inflamroantyl agentso pealgtriese entimgobizher ansifingl agenis:alase@Bstrictors;
i i 0 S
grow 6% ByP el sbBil <ot lenty HBAY g B Brot oIt B
agents, and pembitiatbns gekgodxyet hyl ene gl ycol (PEG, trehal ose,
and conbi nations thereof. 71. The nethod of cl ai m 65,
wherein said fraction conprising thronbin is a
64. [Thetmahddopelaint 5Eowhtrebnsid matdriabis in@nwaven orgraniwovatp form.
Ha. 72. The method of claim®65, wherein said textile
further conprises one or nore

65. A method of preparing a hemostatic textile, comprising the steps of:

1) contacting a material comprising glass fibers and one or more secondary
fibers selected from the group consisting of silk fibers; polyester fibers; nylon fibers;
ceramic fibers; raw or regenerated bamboo fibers; cotton fibers; rayon fibers; linen fibers;
ramie fibers; jute fibers; sisal fibers; flax fibers; soybean fibers; corn fibers; hemp fibers;
lyocel fibers; wool; lactide and/or glycolide polymers; lactide/glycolide copolymers;
silicate fibers; polyamide fibers; feldspar fibers; zeolite fibers, zeolite-containing fibers;
acetate fibers; and combinations thereof with platelet rich plasma containing platelets

) crosslinking said platelets; and

3) optionally contacting said textile with thrombin or a fraction comprising

thrombin to produce said hemostatic textile.
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addi ti onal agents selected fromthe group consisting

of skin conditioners, anti inflammtory agents;
wapal7gempes; antim crobial or antifungal agentBCT/US2007/000645

vasoconstrictors; growh factors; anti-scar agents;

cauterizing agents, dehydrating agents, prothronbotic

agents, and conbi nations thereof. 73. The nethod of

claim 65, wherein said material is in a woven or

nonwoven form

66.  The method of claim 65, further comprising the step of drying said hemostatic

textile.

67.  The method of claim 65, wherein said fraction further comprises one or more
coagulation factors selected from the group consisting of factor XII, factor XlIIa, factor XI,
factor Xla, factor XIII, factor XlIIIa, factor IX, factor IXa, factor VIII, factor VIIla, factor

vWF, factor V, factor Va, factor X, factor Xa, and combinations thereof.

68.  The method of claim 65, wherein said fraction further comprises a vasoactive

active agent.

69. The method of claim 68, wherein said vasoactive agent is selected from the group

consisting of endothelins, thromoboxanes, NO scavengers, and combinations thereof.

70.  The method of claim 65, wherein said textile further comprises a preservative
selected from the group consisting of glycerol, propanediol, polyoxyethylene glycol (PEG),

trehalose, and combinations thereof.

71.  The method of claim 65, wherein said fraction comprising thrombin is a partially

purified plasma fraction containing thrombin Ila.

72. The method of claim 65, wherein said textile further comprises one or more
additional agents selected from the group consisting of skin conditioners, anti-
inflammatory agents; analgesics; antimicrobial or antifungal agents; vasoconstrictors;
growth factors; anti-scar agents; cauterizing agents, dehydrating agents, prothrombotic

agents, and combinations thereof.

73. The method of claim 65, wherein said material is in 2 woven or nonwoven form.
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