: e3eH(t Ej j k, nns6sT(t (33 A SUSPENSI ON COVPRI SI NG FI BRI NOGEN, THROVBI N %

ALCOHOL, A METHOD FOR PREPARI NG SUCH A SUSPENSICN, A METHOD FOR CQOATI NG A

CARRI ER WybHh2@skdsh A SUSPENSI ON, A Yl NG A COATIgidq/i8h2/614&ARRI ER,

AND A COATED COLLAGEN SPONGE TECH The present invention rel ates
hr 0

to a suspension conprising fibrino an al cohol and optionally
aprotinin. The invention further reIat@@“?o a nethod for preparing such a

10 suspensi ri u nsi on.
The carri or* g RGN TS o AR BRI T foRRH AR Atciot B RO

i nvent i on fRREPABING SUGH ASUSPENSIAN, ROMETHORIFOR TPAAINGD AtGARREER WIIEH SUCH A
particul ar ﬁ:é‘#ﬁhbﬁﬂ@m Mg ﬁd)@ngﬁ@r‘u@@ A%éhqfas%rsrperaﬁhﬁ& ﬂﬁﬁ%é’b&ﬁﬁ}do the
«invention, and there tai ned coated collagen carrier having the active
subst ances S GF SIPPK'QFed to the carrier. 15 The coated col | agen carrier
may be used as a ready t o-use absor tion for tissue gl uing,
‘tissue sealq dﬂ' aggost asi s consmﬂmnﬂ |aI |y of a carrier coated
wi th solidlytlxed conponents of fib r| nogen and thronbin. This
fi xed conbination can be applied direct rymt% e g. a wound surface. Upon

contact w tihelyreded: .nbe,ebbnfHeratét&o%rsuzaer@msaoﬁtpagihgarbnﬁ@dehneworhbﬁ aﬁrat&atursm

of this syst mmmc coagul at.i onfﬂcasca R whi ch

Chr omb n st d Rt et i, aPGinyh ST el fhiases B e taF Breg e such a

act i vat i ¥h subpdraon@nd X lalmetbocgfoveoatlnlglaacarﬁahtndr suhld susperstom. fTbe nadier may

stabilises ﬁe@c%lla&érl Ehrﬁermsuéhyascé) rﬁtlag ésﬂ'te i R8N ﬂ%ﬁﬂ reﬁ?teg to a method
e and 5oet Aer B

t wo- corrponent adhesi ve, vvoun Surrta car rrer are
pol yreri satq f SRyingoa £p3tad t qarHer pincRagiicylar\araollpaaneaprier éﬁfﬁeé)&’f"%ﬂ 84599@% 5
m nutes, thecodagead teDinkagRn, 6&d therebpbbthined icoatedtbiRBeh SafieehSNimPtng Rtiessed

onto the wo onent s f the conposition of the invention are
degr aded en?&%ﬁﬁ%%ﬂ'&{y ,xé:c&gP eéfame% nont hs after application. 30

BACKGROUND OF THE | NVENTI ON Commercial fibrin glues, that mimic the |ast

fst gp of t herheq-_astéh %bilél_r@n(‘caﬁ%ﬁ%y beq&ea %.t, aQEad%/ taL&tal bsEPAGIE '&Br‘n%ﬁﬁ’on for
I bri nogen so

n
appl | Gt orf oot BHES 4P Safligur deipaes FRBCLAREReIEY WarEar T ated with
fibri nol ysislidipfMedicooppnents)of @ipinadlueri fibriopgdd- @t thomalpn o e tixed, cotrbination earn
premature ddesaﬁﬂ)i & hipduQto Ube fv@rerHj @ur%&zt uB¥n L&A t'% tﬂt%cytb'ogy filgy BE

pl asm n._These t wo-conponen rin ues are va e 1 n various surgical
pr ocedur®s F'°lr?ﬂ'§a'b9én89a§h%B‘eawnb@‘?t&‘rsesyﬁm'%Ff? finel seAr &GEW i f t he

bl eedi ng i scohgdatjon cEeadeydrwiaapnenbinfdatalyises eHeuavérgioh e fibiogen &€ 6bso ald
preparat or ythe %@a@gr’] QF%ZQQ X%II Ec)ﬁ v!e %ﬁé 1r;a?z%ojr§(1#1a S(g %Q?orjnpe%l Eghrh ttthg%nlg or
di ssol ution 0" WOF K

and experi é%'ﬂ’fé’yrcé’vﬂé'@cfé@ﬁsﬂb‘lkmguccessfuI use of these fibri n gI ues. Durr ng
the | ast decade nunmerous fibrin seal ants becarre the nmet hods of choice in

sur gery a er icatio ovey er f trials
atacr i e BEStaent AfeF PR taR PR P il € B pier oo e
haenost at i cPolymokrisatiens iRuesing dhis arassss, whithdzets approXiaiatelylBsadvainttegetheanatet hei r

restrained defggdaltatdt® of tieGRRUHRion @ﬂ)ﬂeﬁﬁﬁﬂy bAssesito eehlod@dt sreblagiEnsSt ati c
agent since the |ate_gixties. tg- en is the st fre uent trU{PturaI
n

protein in @MP Pr%ﬂ’fﬁﬁ” rfgmpeﬂgo% VeEt"Eﬂa‘te &qrased ap BRHREL B13POY¥H* 308
kDa (tropooobitageigr applicoleal ent |y crosslinked at specific sites. The mature
protein 45 therefore insoluble and fornms characteristic fibrils with high
tensile stren Nuner ous sub-cl asses of collagen have been described, the
nost commorP "\53‘%”&‘@ PRTHBINUEEEONype |, the main collagen type in skin,

t endons bones and cor nea. CoI I agen IS a fibrous prot ei n consisting of a
Ltriple heli f L OXI TR, e hese trrple 15
hel i ces (tréé)r'?)({)\d(':]%)'JI2 gf'%r%n (Eh g%'are S E ergg foang 'Pﬁa:ggrha & SPIER 9 i t h
a di anet er mhlap@ﬂcestﬁrataﬂélbymmee snhtlorrtreeemmadrthh dhrbrmbespéution|beforand

. hon- pol ags Se%grmbﬁ td hﬂetsrﬁér@al mﬁa bYis@ahesShikifed eJntaﬁ%Cﬁttrinayg.etrﬁﬁmtoaan
intrafibrillar.i ngera

it et o PEeuThET AR o it 10 preient &R RSl R Ak BhERE R B 1 ¢
are then adieimblygdenzytre pléeniocoTHeagenofcotponent fitvin biass ereuvdldablef incaroect | ve

i ssue,  whi g baStedfted bATTRLPbe Qs AR IR nhadEE ot R bIRTEL o ©

visible int m croscope as en may be used as a
mat eri al f dieasding 'F RE2\Wo b A®1 §wo-perarenshy figiin elugs %@Frm‘y’ed@ﬁﬁﬁi’@? REEPRTFPHY | n
glue. Fibrin glues, i.e. the conbination of fibrinogen, thronbin and
aprotinin, have 25 successfully been used therapeutically for many years
for gluing tissues and nerves and for sealing surfaces when there is mnor
bl eedi ng. One drawback of the fibrin glues has been that in case of major
bIeedrng the glue |s usually washed avay before suffrcrent polynerrsatron

Y r " 1 — o " o o



35 10 to 15 mn. These factors stinulated the devel opnent of an inproved
product resulting in the devel opnment of a fixed conbination of a collagen
carrier cepanmeswith a coating of solid fibrinogen, solid ddy@iRinsand
solid aprotinin as disclosed in EP 0 059 265. WO 02/ 0587S0 3
PCT/1B02/111-4s.1 The function of the cpllagen carrier disclosed in EP O
059 265 is mainly that of a carrier which adsorbs and confers mechani cal
stabllltyt thec ation rat with which it is ¢oa ed. 5 A

ot oduct 1 hare R iRE e ot SRR B ey Bue e bt G0 e pherporae
asset of cdpl\@gbw'tasana experienee lsmdtm@nsamsdfmmdoaﬁ@ser&nmﬁ giceésir ed under
the trademark TachoConbTM TachoConb is a ready-to-use and easily applicable
-fixed conbinatio ? a collagen patch coated with the follow ng active
conponent s NG HE {35t pGde PHIRFERSFPHP SPRIYER PeBHA e reethedrnfthaifel inaroens
aprotinirs il@ rilacies GOmbichthsbHenewn] id thé agoriner Bals withlAsgibes MNyarged

Ph d i
a1 ent o, fisace REE AR oét ol ive vhbRoRal o hMREE PeafleS b0BHnG R
in the Jap&r’ﬁ@ﬁéafﬁﬁgﬁlﬂf@thﬁrmﬁ@m Lisﬁbatﬂlea$tg@emar| ety of indications such

as |iver ar&llb@@@hé’s&ﬁ@ﬁhb&ﬂ@s a ﬁb’érﬁ@d’té’tlc@fgeﬁhﬁn@ ﬂh'efﬁt)é stE@@tCollaQ'd%Inqg'tl% mb&nal
ical sur gery

and 15 pancgreatic su ﬁ g g ynaecol o
vascul ar sﬁFeé]é’FS}t Stﬁ%@ﬁﬁic%%'r\/vasa f”&%ﬂ'a §39Sh e PRYPERRPRIRD %fﬁgm"l‘{ﬂatﬂyl ni cal
conpl i catld @99 kDel @topdcdiageni és eqyplenthatnoeﬂm@éd despaoiffo pibesh ave maaga prapians ed i n
the course tﬁérew?g nﬁzl)fuﬂl'e%ld o B 8L RESs wid hlgrh éé?%ys%ga?lgéi (\ILJH‘E}"(?L%

col T"agen

France S.A) it disclosed inre erence exanp
product or S’T'Qcﬂ'ﬁ?m cRERgef d@ue begiedasciikes, He 'ﬁﬁ%r?@%"&!ﬂ@"i’%dﬁ seflagen BYrReddi ng

to death whtba m'&at&ﬂlﬁ@éfbty‘ﬂa& s16,ctehdione ®Bh&DSId m&weﬂﬂb@bﬁ% 8 fitioLi® bFot&in

m nut es wh ut _a thro ont
accordin ?gn%t&%/ éf%’gcgﬁleme?g p?\r,YIS Qﬁé)hapﬁ’rﬁx'wg%/ 286 g fgeg \Vé“ﬂ? ages of
t he bovi¥ve heleasritionocpdeaeni molmm@mrﬁam@e@tmﬁmmlazlaactroflb)rlt wam atdregnagsreofof

bovi ne or Qipbﬂfxwﬁé’@ﬁ}' J’eé nﬁ‘f Th@sfeqmél'd?lbﬁ@maVQBBIQFiHH@nQ@B&E%egWeE?SI that are

contam nation |an EF | e transm ssi,.on of l? di seases, such as bovi ne
30 spongi fd'F?H'é(rP&E%ﬁ § TPy gpecyije e 2pd fargafiRyillay; '§’E,elr?f§'8§s y'ﬁf@f}?rﬂ%aﬁi’dﬁc"ée
process f orintoleetepragohat tatiiee tofforan sutifieriisaditt @diasesdrioigbandoheal THege WINfIDEIS.

The devi ce L£OMY £88mBReS b ﬁ*\é"&ﬂaéﬁvﬁﬂ?g tﬂ@tba%]tt: ﬁmpg; Eo(?m%&ﬁfre thJe"‘thchgJ arat ed

pl ates which are npvable relative

suspensi%h Retar Alpver! P‘I‘Réjr%ﬂ'?‘aﬂ“ﬁé? ”te()efﬂ'?el W"@Jﬁt‘rbt"& '68\? m‘fé‘PSCWﬁ #ha thin
novi ng pastlinehe cont ai ner under the bottom part thereof. WO U2/ US87S0 4
DESCRI PTI ON OF THE I NVENTION PCT/I1BU2/Ut. 1S~ It is an object of the
invention to provide an inproved suspension which is suitable, e.g., for
use as a cGlRGRY MaY ba uses IsayBtesial for spalingiwaynds wossibly withpr eating aemerising

Leady :O US‘aeﬂtﬁlnaj]Sé)ﬂiilﬁW giué’sQﬂBQ&bfcb@uBmE@én b fﬂ)‘iMSgQ’l Whrdehbirt 4 ot Hahg and
aenons

further obj he inve ro e a net
for produ C|SH§CESS?J#8EY §ee§3 sﬁ%ﬁr&er i ?"yqrgr pagy :V‘falvrs ?(ﬁr%ﬂﬂ'éq t'%%’je%é/gﬂ B‘fr"?ﬁw@"cpf%r
i nvention tsgalpmnr@eesamhanﬁpewemmhmw@f Opedtawigcla ot therfiben gluesbhs bsera

col | agen capst |ﬁrcasé"6ftrhajar §|e§cnﬁg1§1eogruecervsaw Winkd 9&5@9&% ggm& jdnfilr ONbi N A
further obj nvention is to a wet

a
coating of Wﬁ@?ﬁgtb‘ﬁh%fjf@ﬁ'” E)PF%‘ﬂrefjoTciB"%Yc‘Hﬁ? FW'%P"obW‘I ﬂ”ﬂ?ﬂé‘%‘?\’ﬁ BIU¥nsuri ng
a sati sf actepplyinigi manuaby ligdid fiben gnas tnapsbrbableecacrdars sedh. asl dollagendlestd. | |

further gpject of the invention to provide a coated collagen sponge with a
coating of fibrinogen and thronbin which efficiently mmcs the final stage
of the coadifBf? HIF IEwEwsale susheeofithesecombitedapplicgens hiomgiionaas petdieen

brought i ntappleznéras broaiitsbalb) deco sbméw.sfahuard@e@rTWy@balaaem %&blaﬁ%l}l
nvention to col

. Further, it bj.ec f the. i [ oat

sponge. wi t -hep8o HECafbn Sire KRR & B afeofnelafh e Spenpffon =
coating to rtheeatﬂd}' Iaaglehlesrpgaage of emergencys dbe Yhedoroprgparetiprabeiegindhe odngetdfe
» coating 3shem 13 Uhint ehesk FadtBrGRBRILERLd HHERAGEIopment of an improved product resulting

in the development of a fixed combination of a collagen carrier covered with a coating of
solid fibrinogen, solid thrombin and solid aprotinin as disclosed in EP 0 059 265.



In a first aspect the invention provides a suspension conprising
fibrinogen, thronmbin and 20 al cohol, the suspension havi ng been obtai ned by
a et hod Q@@osgispg: providing a flbrlnogen m xture of fikpdm@gemsand an

al cohol, providing a thronbin m xture of thronbin and an al cohol, m xing

t he f|br|nogen m xture and the thronbi g m xture, so as to obtain said
suspensi on, the suspension containing fibrinogen and thronbin particles,

t he Folk d frean di 25 of the parti i 25 - 100 Vim such as
55 TR B R g RRal NG §BsERR5% e dohea gt

such as 47 whigbadaerbsoandgwoferasedtanicall §abilim to i toagslaGon pre&b@ra\?fnmwamumhcras 65
- 75 Vim peeffegbly within +/- 5 pm such as within +/- 4 Nm such as
wthin +/- 3.5 pm such as within +/- 2 Nm such as within +/- 1.5 pm such
as within +/1 pm such as within +/- 0.8 pm such as within +/- 0.6 pm
such as V8 tAprodidt-thék @nilineslthe BlerhastatitefeatutaLutdibtih aluesuththa Rs& e asliagan when
‘coat ed ont 0,e8, CAFiL 1Rfs beSH GBveiched a%alrﬁ)%?a&&é& Uh&drthé ﬁaaérqu&'w%%do?n@

ready-to-use absorhable conposition for tissue urn I ssue sealing and
haenost asi s! acwn&ﬁ)éﬁ%qdwo S aaﬁteaﬁs'mppgcaeerfmeﬁ §emgwﬁ6@n i fhcollaa%naaatsla) t he
- fibribi n%aféarw.mweom,@ &Qxﬂé%ﬂﬁwb&{eﬂ% mme.atg%esmUwalnqmr.nod@nb98¢.ﬁyl n may
be added as, a col or(gg at the suspension may easily be identified
once it has"FYEH" @ %‘ﬂn%ﬁ?rBt"é” 35 carrier and dried. Due to the physical
propertyl®f the suspension, especially the sedimentation behaviour of the

rather | ar gfcREEIMHPIHES bkéh &l %h@é’fﬂél earlQQ9§(§sal§Sdﬁ{l&nJ|édCBHaq-H¥hﬁ§; Asd baenRAFUr €

of the suspension is possible . an alternative net provi di ng
vi scosi ty nB&YRIF g in quyz/mwssvg( 3509 mtignts. Boe pmdustdias fw@zqﬁmore been

i mpl enent ecusedaCObE mhvootpbﬁer&slsp@mbmeswud'@vgro@rama@msblia\fgé@ariéﬂ@bf a

vol ume of 9 Sus nfl uence nl exits
through a bg? fatﬂoggsmh Ty VSt a,PaeP oAt 3sleﬁté°rnsh3'<ff3%rd © th%g@?ﬂ tﬂa&? 8%?4“ Eﬁ"%, 3
with an ﬁwr@ncr@amréﬁrmﬁweurgemgmﬁeawqglaai siraeey, andivgsuiapfsugery. 5 65 mm
and - a CcorTxRéCIHUWINFOMd o affettvetariiaiaght of 17 - 23 mm whereby the
bottom opening is provided at the |lower end of the conical portion as a
circular opening with a dianeter oft-3mm in 25 - 75 seconds. 10 In case of
t he cont ai rimcllne:iar@mrmmaimsmda&ﬁeelthe sipdicatontdiTaeoCan®tHaee dpeniepgribadis Ng
the foll ow ter of the cylindrical portion: 46
mm - an |Hﬁgf 'g?gﬁ?@gﬁmCIéhgg %ﬁ%@gl portion: 60 nm 15 - inner height
of the c#hical bottom 20.5 mm - inner dianmeter of the bottom opening: 2.6
mm - | engtih wbopazsRyaEmeumoatitd 9.4.) ithe dRobé«anh ¢pRAINRY exAmPEW thht WierCaSe

of the cont&hgger Fpggm}go o&cé-ﬂﬁm @a?h?e%lt ’cr%{)m%?ﬁb %Eera&&gys? RAk; R‘#} @fhue@é\ﬂgt he

openi ng having the follo mensi o
cyl i ndri cal ©pERE wien ?ﬁ?h?ﬁﬂ ®was Llsﬁ%éﬂc"rﬁ‘g agHe f@?”loﬁ‘@s'éy’\{“ihﬁ‘& Mitephen an:

41 mMm - | %ﬂégéﬂ&ir@dlﬁct odthblter GRsHhBiRlcom@ht Siabaréd aB¥Brding kd MYo7fHRBRIWs Of the
bottom o nln&?ﬂ% - length of passage connected to the bottom

openi ng: &Ls nbs5 nn1 25 the above exit tinme for the suspension may be
25 - 60 seconds, such as 25 - 50 seconds, such as 30 - 50 seconds, such as

32 - 44 secprwises/a004s A d?&édvar?eﬁge%eﬁW&V.mr&%.am@é@rﬁa@ﬂ&m&wé es of
t he suspensi on di scl osed bel ow in connection with the nmethod of the second

aspect of t41ePhaakgehit BAt hedise pprying o the %’ﬁ%’ﬁ%ﬁ%‘i%‘?ﬂ“@if‘ e itiorpce hamfigspect
of the i nvental contarhinators axbpabsiRpEaisnissoni af\benink dsepscey st asdowme hod of

prepari ng, asp?H@%?rQ%n@Qph‘%ﬁ{] - fibrinogen and thronbin, conprising: -

providing a rinogen mxture of fibrinogen and an al cohol, 35 - providing
a thronbin m xture of thronbin and an al cohol,

US 6,177,126 B1 discloses a device and a process for the production of a material for
sealing and healing wounds. The device comprises a container having, at its bottom part,
two perforated plates which are movable relative to each other, so as to allow a

35 suspension contained in the container to drip onto a carrier which Is moving past the
container under the bottom part thereof.



- mxing the fibrinogen mxture and the thronmbin m xture, so as to obtain
sai d suspension, so as to obtain a suspension containing fibrinogen and

t hronbi n paydloakms, the Fol k Ward nean dianeter of the pardd@iggsosi ng 25 -
100 um The paraneters and features discl osed WO 02/ US8750 6 PCT/I BU2/ U
1-4s.1 above in connection with the suspension according to the first
aspect of the invention also apply to the nethod of the second aspect of
the inventi iding the fibrinogen m xture, the
fibrinogen Bﬁ%c@%nbﬁn%?*ﬁé’gﬁf%l\g‘idﬁlﬁy a 5 suitable nethod, e.g. sieving, to
obtain particles having a Fol k Ward nean di aneter of 25-100Nm The

m croni sed fiidsh YR aw.nvérﬁron%%m.@e arbﬁwp%\;erdrs%gpér%ﬁ \Mhéh eLGe, £
-obtain said fibri nogen m turqe[\ he sttg&h?ﬁmgrow he m xture,” the

fibrinogen 'HaYSHE AF@HNAiPTR ¢ gﬂb?ﬁSB%rm Rf %m(\f'ﬂﬁ‘ |a registBksthl y at a

t enper at UF ealisethablercotBositich b2 Gssueugiing,stidsed wexting 26d &nemBdtasisl htelstaeﬂ:raaé;at ure

‘may be | o i I 1 e[l ogen

mxture and g ledyehlof @BRSRMeTAnbRE I Wodi flend SLSBebAteie SElE

suspensi on, UiRer Bt ehEhesipyantiop go ﬁmy'%eanc'a\pm\@d rerihoc ef @atl@mém{lemselch as

EEt VEE?hOC aﬁflﬂlaé@n @rrlérUW‘thEaSSLﬁﬁéﬁ&%rtoataﬂﬂﬁb BrinobBR ahf EGBRbI, K&Mrtﬁ&rﬁlﬁéc%e
uman thro

fibri nogenng}natﬁé é:n(\)’ﬁpﬁnsetcllla??ﬁwefa "B‘Fti?‘ﬁgg?gﬁrybr}g 3 E’SB?ﬂ?it'H%EF{hﬁSHF‘?%%BBﬁDDW
al cohol Hhye triamn withdhaiion af @shong a satddfacieryfixatiemof the ebétaryob theraypandt is

anhydrbus B s“ﬁﬁ"ﬁg"@?‘ﬁ&ﬁ%Qﬂ*q“?ﬁgg.&g?%dead GRRR) colBderPONGE AU oToliiple 21
supplied i rﬁ toringgen @45“5%‘2@“&%19@& iGNty "Q'@"'Fnthﬁ fipgy frtélgea%fﬁB%FOng@t'Prr‘l\?éﬁ??ﬁ%n

pr ovi des a arethogcdated @tiaddnngpodge Asig besh Bblidht ants usmeaswmﬂbla@mbrouss FI0@s or

fibrinogen [ﬂ@gtotnogfcglrg%l[n"% ﬁﬂpcﬁéﬁllﬂs %n%bf/eldé&etﬂé R@ g&?to ﬁ%wdgg t%g cglga%@na

nmet hod conpri'si I nogen i X

fi bri nogknh SQHBQ%W'“&F*@O?RHVG Coatmgd\’/h'éh hes asyffidentiixation k&ﬁhﬁéoﬁfngtthr’ctﬁmlhgamd
an al cohol ,spdhge, & ¥isagsrddidy b abreBA bf Bexddatify AREn bitenittRE @'RiebhdRicst Ure, so
as to obtai.n said suspension, so as to obtain a suspension containing
fibrinogen aﬁ’aat( hronmbi n particles, the Folk Ward neans di aneter of the
particles being 25 - 100 Vim the method of coating conprising: 30 -

provi ding tie ﬁﬂd@é&%@&' B uR/fen{lérpﬁr'oOBg?Q1su§5%98#'c@mﬁﬁgngaﬁbr‘ﬁ'loﬁgmc%hro%blﬁanc];
| ocati on,near the carrier sai d suspensjon to a coating surface
of the c#trd “éﬂh" TrresisRERSiGE h quat@'e?]”l?g?ordicé’f“p”é'ﬁ@h as a coll agen

sponge. Theprogtinggdibrispgergeixtay oBSbfinddehlandtanlag@bdl, one and preferably a
plurality ofobhRg aOcM'oWBan'n)&[ﬁettﬁgtﬁmbm Bh ¥R bigndiet veen 5.0 and 6.0, -

| actic acid contént ni um cohtent at the nost 0.5% -
sol ubl e pr dPEING 1B AbERAIen KR are%aweargroamm MPFUESD $0 @R L0 oRfpint3idl sHsRENstPNG 04

the suspension containing fibrinogen and thrombin particles, the Folk Ward mean diameter

25 of the particles being 25 - 100 um, such as 35 - 80 um, such as 40 - 78 um, such as 40 -
75 um, such as 45 - 60 um, such as 47 - 55 um, or such as 60 - 100 pm, such as 60 - 80
um, such as 65 - 75 um, preferably within +/- 5 ym, such as within +/- 4 pm, such as
within +/- 3.5 ym, such as within +/- 2 pm, such as within +/- 1.5 pym, such as within +/-
L um, such as within +/- 0.8 um, such as within +/- 0.6 um, such as within +/- 0.5 pm. It

30 has been found that such a suspension when coated onto a carrier, such as a collagen
carrier, is efficient in a ready-to-use absorbable composition for tissue gluing, tissue
sealing and haemostasis. The suspension may optionally comprise aprotinin, added to the
fibribinogen mixture as a concentrated aqueous solution.. Riboflavin may be added as a
colorant, so that the suspension may easily be identified once it has been coated onto a

35 carrier and dried.

Due to the physical property of the suspension, especially the sedimentation behaviour of
the rather large particles in an alcohol, no standard liquid viscosity measure of the

suspension is possible . Thus, an alternative method for providing viscosity measure has



of 3 M”Tm In the pr sent cont

WO 02/ (1S87:;0 7 - sul phate ashes content at the nost 1.0% - heavy netal
content at the nost 20 ppm - mcrobiological purity, at the nost 103
CFU g, - wold2agenocontent of 75 to 100% 5 - density of 1 d@qubgyomsens, -
el asticity nodule in the range of 5-100 NVcm PCT/I1BU2/f11-4S.f The
col | agen sponge nmay be derived froma ngthod conprising the steps of: -
preparing a collagen gel, 10 - mxing air Into the collagen gel, so as to
obtain a c AL yi ol | m. SO to.obtain a dry
bl ook of carty APz, axtiahdld, i 2GRk BH ey B8Rl 32035 RS Bplek o
col | agen sp¥hyé20 mhpt yispensigne men iifluanceddivagrpety ehharaxitethrofigmabetterhan 0. 75
mm and | esspgeRmg of afB8htafier WhliRg:chanber s of anaverage di agonal 15 di nension
_the prese &it .t he term"cf%nb r dianeter" shoul d be
under st ood as tHE TGP GRETOLYER P I AlamelRl -0 3P M AdAhey Height of Ramber
i.e. the ¥argéstmdj anrbnal straight-1ine distance of a chanber. The chanbers

Tound that " CraneaBoySPRFuoF UEA ARt ofl7 ¢ 293 ARy BedRfion] opdll B07"

found that a chanber dianeter of nore ( _ , _
chanber di amePEVidsA a5 theouer endypfi the caries! Poftias asq fircyBR Ry with ardiaresterr | y
useful for beiohg-goated W th a suspension containing fibrinogen and
t hr onmbi n. Ik ztga_%sf %rt'uaesr been found that a coated coll agen sponge prepared
by the above method Ts air and liquid tight in the sense that, once the
coated cH | agen sponge has been applied to 25 a wound, it wlll not allow
air or |iquinttab®ofs®BleohtaiRHBENG Rfade AdnRERBI, SRERERaindNsnStheRphing PRYNG Bk t he
suspensi on ftf? t,hed,carrj er may be perforned at an anbient tenperature of O -
12C, such a8"#YMQ9IMENFORS: sych as at 2 - 8 C. Further, the step of applying
t he suspenst oinneodihetararf thecylingycabportians #@chraut i n an anbi ent at nosphere
with a 30 rel ati; it dj b - 9% . as 85 - 95% A volune of 0.08
m - 0.12 ni g? lﬁs‘%ggg%?%ﬁ]m?gylgrag aérpgﬁ‘f&'ggp ied to the carrier pr. cnZ of
t he coatihg sieaBaghtef theserie! Hoqii‘i’iﬁb@‘é%éﬁﬁ's efficacy of the final coated
carrier acr-ossnnet giaweedreof shi baeen opéiiey:SuspeAsi on is preferably distributed
evenly over_a,gi ve At the cqating surface, so that the mass of
fibrinogen _perleg‘ %eéz} Bgﬁ%ggocgp?%gedc%’%ﬁ? r?aﬁ%ﬂr%p%'&gv%m”&fs‘”at nost 25% such as
at nost 35 R@9se & ibe cenfainer paiva magefrogur hlaskic matanpk tthe 086taiar amppthecmeoing
conpri si ng wHvirlgahs FolBWfhg &fmehdidhsbe used for applying the suspension to the
nsion is forced through the jet while the carrier

carrier, ereby the sus n | ,
and t he f%\{]_ af"g'%ﬁﬂ@gt?%erreq?i?q oAndricabBYKOB: AR ™ The applicator may conprise
or be arrangednireer heigboofiby oylindritdD poRIDS8THOmPCT/ | BU2/ UL~5.1 8 belt, a

stirring un.itimnnagﬁ@&thpc&f&vmgﬁ;%mtem of punps or another supplying
equi pnrent, and a jet or ets whi ch noves transversely, e.g. at

_ a systemof |
ri ght angl es {Wef '@”@Bﬁf\f@)}:’b‘gb%@”ﬂ op rfd? AYNon t he specific
char act eri st i t=mg0f oftjassagedioanectdictojthé bottomlupesiygi lesa thbn jsehm, may have
vart ous saResnantet fRE for thE shBbndbn Ml pRYALEMR Aol &t 8. S22 oy CORRGET ed
to the supplying equi prment via ibes. e supplyi ng egui pment” may” pr onot e
t he coati ngfUsar 8fh PPSRFeNEE SHeh @BiBRg 4fnseconds, sud gseld s3Bssasards. During t he
coating process the jet systemmay nove across the carrier. Inits waiting
position it hol.d on sid f the conveyor be|t. The cpati rocess
ay be 1 i (TR S Dy s AR B oot eleeq bl m sogneckon. i it o
t he conveyadrethed of therrgconslaspedt efitiseinbentionagispeabphytodht sugpendiar of tbe fitd
signal . $picfypait RBR inGaitRh, confers a relatively small dead volune, and it
is easy to handle, including easy to clean. Furthernore, it confers the
possibility to interrupt the coating process at any tine, it is applicable
in a rel at i nad secomcbagpectathgdnvehtion piookiet b esethad of prepardinfaesispensioanmigenous
coat i ng. 1§ibﬁng&gm§4‘1 ty,%lT{bmogonquginglonal |y, an applicator conprising a
contai ner having a plurality of Separate outlets may be used for applying
t he suspenst oR"V#iNhe fibdnqged mixtprrepfeilyjinpaen andkpealsehoh is forced fromthe

. cont ai nezs t-hr geftind1@ tireinbrt rix@re f HHemBRI dridein alddhel, | atter of type of

applicator in_t orm of a container, having. novable plates at its bottom
i s disclosed i”ﬁﬁﬁtfﬁa@éwg%m"%?ffﬁ fE%gEf 'BH‘%{V@' qusgﬁf%?%%a?'ﬂor ated by
reference in suspepglomntirety. Due to the even distribution conferred by the

devi ces of ddSisGobbraid 8 QusknsiOn CorthinidaBfind§a SREthAIfHIRBRtIRE, thB F@Ikﬁ??ﬁd rred

e
enbodi ment of _the invention. The carfier_an e a i cator .are preferably
moved rel atTVd {im8iL ﬁpgtarf@ft“?—[% being é%gﬁgﬁ?ymﬁFgef iagﬁt%iap%fe(ahgegﬂ@ﬁ%??gi on
is being applied to the carrier, whereby the rate of novenent may be 0.025
ms - 0.05 ms, such as 0.03 - 0.04 nils. The flow rate of suspension
applied to the carrier 25 through the applicator nay be 400 - 600 m /m n,

such as 470 - 550 ml/mn, such as 495 505 m/mn. In a fourth aspect the
invention relates to a method of drying a suspension of fibrinogen,

e g % _ o . S



and thronbin may be mai ntai ned. The suspension nay be obtained by: -
providing a fibrinogen m xture of fibrinogen and an al cohol, WO

02/ OS87s(Wwd20spisevi di ng a thrombin m xture of thronbi n angtasesdQshol ,
PCTIIBtl2/(11.1s~ - mixing the fibrinogen m xture and the thronmbin m xture,
so as to obtain said suspension, and thg carrier nmay be a collagen sponge
whi ch has been derived froma nethod 5 corrpri sing the steps of: - preparl ng

a col l agen Ega%l/e |n %ﬁké‘éuoﬂ {h t(j:18 %&QS‘? cor %po Q]% first aSP%ﬁ% OF g"ed'P YFTB'PBE kgoOf

col | agen foam

col | agen spﬁﬂﬁb’éoﬁb@m@@rﬁﬁb@ﬁ@mﬁ%@mﬁ the mVEhBQﬂ at| ng, fromthe bl ock of

col | agen sponge, parts of sponge with a chanber dianmeter of nore than 0.75

-mm and | ess_ .t a chanber V\nthégn aver age di agonal _di nension

o 5 m ©arak DR aE APl e o A D, PRPABIRYa o BagaiRpisc by &
provi di neh tsugalse sptined, @rg. afevinigbr toaigain pattitiea maving ankbkawaal edrotiameter of

‘l'ocation n ace(ﬂﬁrf e thkidd SH flﬁﬁl%gjgﬁ may, ?cﬁ‘péx}fhpﬁbhgg?ﬁgépl§§me rl‘co‘mgl L{?he

coating sur t he GOl agen S prepari
col | agen spije Sﬁﬂ(ﬁ'bf'mgﬁﬂr@%wﬂ'ﬁr@ thﬁéteﬁl% péqm'remtf@rr@xmrgctbs@bwomav@av he
connect i on akd directhe hombhetizdah ahlakob&f pretkratig at Aitdrapaatpes beweén biteand

| nvent i on. 20cDyrh 00 pBhIRG.E B §RAYEE SRLLbELe B ARkl L ed to said
o 5 3B efierroite HBY oo

pressure at a tenperatu ' SUch ®as 2C - 8C,
and/ or at0 queﬂlgamlzat@nhiim dtleDny mnxmmmesflhrmogmdmhguratamspma“rrembm rAisture 9GH0

such as 85 pe @ried At WHW <BFrird the gﬁ%eﬁé&? Wr&ﬁlsthfe ﬁrrﬁg%ﬁpbé:@ﬂl c?&utdééra' ng

d t t er for
Ch. dPyi ng EEPEGHE OFGea B cOdLEICcieh PebeTEep PerEs Ay kept at 'sai d

conditions for a period of at |east 1 hour, such as at |east 2 hours, such

as at | east h |nk he, area,of the dried .co t n
surface is Ehzr%élq olf“’b?n H%% R {?gr'%? élém% mg'gf B%V'%‘eothr m% Héorm'/gfomb' r%b Ogntﬁ"? 'ace.
In the nt g taeabrrlrmgﬁg nMay ¢omPriseemen dhrinades oarww@ﬁnamhébrmogerd Tealdohg!

U”;]ace : S Ay b@aﬁbrgz5%)at|&&vﬂo|5|sﬁ& HfmEtREnd! 8Rakdl, $rBBandBlisdpPeHahdId sed dsa6e,
SucC as eas

the active c onents stable
S 1 cne Sy B2 ol RSl SRSl Pr e
t oget her priefpserpbly Huenae filrinagesr mayhe ewrpliedtn ®sdidddieng-dtiedddom. wei ght, such
as not exceeding 8% by weight. Any paraneters and features of the

suspensi on and the col |l agen s ong |ncludin? t here net hods of manufacture,
di scussetP i1 LBHAEERSH NN SNtioR ST fides 2 REPOL Y GptiRdh2 CRTHIBENID GrFuaPeiisioBppl v
to the net hmehpoiking Imernhcugﬂntdmdetanpmﬂﬂn,oﬂheréle thens(apénstom. has been derived from a :

method comprising the steps of:
- providing a fibrinogen mixture of fibrinogen and an alcohol,
- providing a thrombin mixture of thrombin and an alcohol,
25 - mixing the fibrinogen mixture and the thrombin mixture, so as to obtain said
suspension, '
so as to obtain a suspension containing fibrinogen and thrombin particles, the Folk Ward
means diameter of the particles being 25 - 100 um,
the method of coating comprising:
30 - providing the suspension of fibrinogen, thrombin and an alcohol at a location near the
carrier,

- applying said suspension to a coating surface of the carrier.

The carrier may be a collagen carrier, such as a collagen sponge. The collagen sponge may
35 fulfil at least one and preferably a plurality of the following criteria:

-~ pH-value between 5.0 and 6.0,

- lactic acid content at the most 5%,

- ammonium content at the most 0.5%,

— soluble protein content, calculated as albumin content, at the most 0.5%,



WO 02/ 0587511 10 PCT/1B02/111~5-1 In a fifth aspect the invention relates
to a coated col |l agen sponge with a coating of fibrinogen and thronbin,

wherei n tHwe @argeg col |l agen sponge has been obtai ned by ap‘@t,mg(,ﬁepprl si ng
the steps of: 5 - providing a collagen sponge by a nethod conprising: -

preparing a collagen gel, - mxing air 4snto the collagen gel, so as to
obtain a collagen foam - drying the collagen foam so as to obtain a dry

bl ock of collagen,sp e hav cha s therein, 10 - isolating, fromthe
bl ock of col |3 g‘?ratisotrrgem“t?a f'gth "EEH’@(& with a chamber dianeter of nore
than 0.75 mm hervyireefs! cantent 4t they most 2@irtpm,chanber s of an average di agonal

di mensi on of %.éFBBmlbg@QFHchWQat91§M§QQ@3'C?G Qof fibrinogen, thronbin and an
-al cohol to a c&atl ng surface of the collagen sponge, and 15 - subnitting

the coat ed caf?Pgsn ?S‘t%t“tri’rf3§§€|r18°°@el ow 1000 mbar, so as to obtain a dried
coati ng surf adenstip of heo aamid/em?, so as to fixate the dried coati ng to the

-](c:gﬁt :)\r/tmgnaugt; ggg?t&tgeﬂ&&%{ ﬁqhgpgrj agen. l%qu\ggre] havi ng at | east one of the

e suspensi on distributed evenly over a given
wi dth of the coating surface, so that the mass of fibrinogen per area unit

of the Coat'ﬂhag:oﬁdg"eﬁéﬁ&gé&hbﬁﬁe a&r.\r@esrron?é%etﬁ& corhpHRirthaskaR opf the coating
is |l ess than npl e of the coated material is shaken on a

Vi brof i x shakB're‘Jar‘[‘Trg%aEQ'@&ﬁ'eﬁE'y of 800 - 1200 rpmfor 2 mnutes. The even
di stri butd on ofixinchar sus pensillegenogadr sotdseo obttin agolkageh deen,i nproves t he

efficacy of_ Zér%rtbechg(e@ﬁanggn FoH, as%eas ©Bta Qldrfgiod??f%[aﬁ ié?rhaun?%Hﬁngerg' ng,

tissue sealin haenost asi s. ow g’ﬁrasr on o e coatrng ensures that
the coated co ea%@n sponge nay be transported, grabbed by a surgeon's hands

and/ or by & slsbigtiog| fronmshe bIBENGf oﬁﬂﬁ]_heﬁtsb@fg}d, §@rt;haﬂ§idoa§e With Mbmlb@@&iaﬁﬁtérhe

dried suspens t oat.,n Th ibrin
for approxi m%ﬁrﬁ?/re thno %ané’%td lggttg? al mm o'h‘f'%gf:hatrﬂberséé’a?'eade@g%é
sponge. he 3diMedpiancBBindn. usual |y cont a| ns about 50-60% of wei ght of the

foll owi ng substances: salts, amino acids and al bum n. Fibrinogen al one

usual l'y constjtutes 40-50% f the or mul t| on., The suspensi on ref erably
has a wat ep %5 PiEREt PNt t mbesr lgmeter 2%0':"‘13)2 Erifoodasdhe Kressbi n
content of St:rtamhkuls@erﬁthtorwaimystmezmachatrﬁbWJ Enthe IBgedt degodd stra@bitdling). / nl .

35 In aver a@@andhe atJHE,Q,BQ# H’h@@ﬁgrﬁﬁgrs ﬁ‘fagl%re cff%%dly@gnge%ﬁpg sfich B ofldan /e

over the coatlng surface, such a . sirable
that the?d RCBI9RNH sharf: dhbaskess f?n‘dﬂd té?&:%é’tf“@ﬁ[@ anester eft MapHRABiTeM aBE t he
coat i ng surliésadhan omrhhata cHanthee glianeteref @€ ethsB3 Snrh Urehasi thé ccﬂllyer{ §somgeon on

the coati n%ﬁ?’t‘rt:ru aﬂ?%&eful Wrgerqa/cgatgz ?/%B 1sdD é&(sﬁo%%’n%rf@{)ﬁ rrxnaﬁd ?rl?r'o%lb rrgI cal

purity of t such as at
nost 2. 25 GFipgiythesbeen faumwtahérsoatﬁ@é@l@ﬁa@ﬁporagwéenarembv rrrwaénw grethasl iat es

to the use aorarrdheuiarbmg\hhmtgememat;Qatedwec&bte@%nagsaa%eegé Bds Helef SEBlcdl tdi NY,
tissue Sﬁl ng_m%ncé vsnﬁlnot o@vsalursor I|qU|dEt SDﬁ(S%QIOUg-l;II the co agen spc?ng'A(\eW NGS

The step of applying the suspension to the carrier may be performed at an ambient
temperature of 0° - 12°C, such as at 1° - 10 °C, such as at 2° - 8 °C. Further, the step of
applying the suspension to the carrier may be carried out in an ambient atmosphere with a

30 relative humidity of 75 - 99%, such as 85 - 95%. A volume of 0.08 ml - 0.12 ml of
suspension is preferably applied to the carrier pr. cm? of the coating surface. To ensure a
homogeneous efficacy of the final coated carrier across its whole surface , the suspension
is preferably distributed evenly over a given width of the coating surface, so that the mass
of fibrinogen per area unit of the coating surface varies at most 25%, such as at most

35 20%, such as at most 15%, such as at most 10%.

An applicator comprising at least one jet may be used for applying the suspension to the
carrier, whereby the suspension is forced through the jet while the carrier and the jet are

moved relative to each other. The applicator may comprise or be arranged near a conveyor



10 Figs. 1-7 disclose various coated carriers and instrunents for applying
them as discussed in Exanple VIIlI. Fig. 8 Is a flowchart illustrating a
chain of @ppseegsses from produci ng a suspension to packidigpgyFQaf ed
col I agen sponge, 15 Fig. 9 is an illustration of devices used in obtaining
a measure for the viscosity of the suspgnsion, Figs. 10 and 11 contain a
flow chart illustrating a process for obtaining a coll agen sponge 20

DETAI LED o THE W NGS Preferred enbodi nents t he net hods
and productTor VDU ERPCTROLA PURP 3F 8 R UdPaar Uothet suPahe Fi g, 5.
25 A susperfslipmepbmnd siatgr diskstemagdets whivhondies teaneveasaho eod. atmighbangiesoduced
by the met had cbiieydf E)éiycije'ﬂgncﬁng?%%baﬁc é%?d'tglléﬂﬂs Epthtehﬁedlé“‘cﬁé'fét% theédS

-follows: Fibrinogen is honogenised in a 100% et hanol C, resulting
a mxture oVSEMFiIRGIRAY 5?1"& arigkhiiares ard sirss: JP%J%@ﬁ&fﬁ %VﬁEq”h@f J&EFdPBX(P?rat eI y
80% of t Ife cooheae ©f thesepfiyingleq@pmentsyie ntkies NTheodupplying Tdy@Immant Bl fdrnbtel S

Processi ng ‘Therp hial IRGIHRT NS I e B S B IE IRt ot or
i nj ection. UrRiELSYIEM HAY Mpvaggees the @rrdsf b itk HWD%PO%WOM'QO%Y&OMDW%ME

0-8C. The tdﬁ@ﬁee&vmaﬁdvt@nedhé bda@ﬁglpmcésbsrﬁmémdtgd Bpamgm)aﬁ»ﬁeir s%hsﬁg%ﬁéfor
80-100 sec._ 35 Be fo%le t he TTPI n.mxtures

aprotinin 8F o ﬁ%fr%f’%khef??f‘v% galgl%‘rq % KRS LS FoRRFY 'fqhﬁgﬁréﬁ’r
m xt ur e. 10Trséamal. tSIueh Bhraonﬂnatorrmufemzerelemvabrcbmhutdead Nelumebanmmgsaensmtahamaee, _
Fi nal vol Unﬁcllﬂi‘mgsélﬁecaﬁé%ﬂ hﬁ'tﬂ%?r’ﬁgn%r ﬁ@ohl’:\érsa@lg'plagsuﬁmt}qg%tgltr ML} c@ét -8C |

Met hods corEpr|S| n he above steps are herei naf erre roup |
net hods". Pr8S% iZ?@S@"?’S{Jt fzaﬂﬁ@PlbleBO?1r8'_?t'b"§bbﬁ%adarﬁ”%ﬁ ?fe‘f'?ﬁﬁﬁlp% a”E’ ffecoRtarfod
for produciaigraogeuspeasitiog. according to the invention, conprising
fibrinogen, thrombin and al cohol, conprises the foll ovvi ng steps: The
fibrinogen mxture i s obtained by addi ng pre-m croni sed fibrinogen of a
parti cl elSiermstivelyaer adsiitianalholan apalicatareampiriasat contained haviba BIRky Ry whi | e

ft Ib{)][ : 29 ;Q;%@ﬁﬁi%t@%@%ﬁlus?d Eogggplyl-ﬁbghé El%tbgrl%{orf g);tg%‘thr'?ﬂr rﬂ/l’igréﬁ’ﬁhef

i Vi itu Xi

'suspensi on Yot ure. T Ceﬂofg?rp AR %Qhrogg%ef ?J'%/t{egse?“tgtther Faé'ﬂer ﬁhﬁ?a(’f'ie{)%d
vessel unt itype eratpk?étratm 0dbs éqrngoftar@ntmfer haeg nveblbipfeted ait ite leotiosn bt ai ned
by addi ng tdycRe&i m 19 p@te%f"N97@/f1ﬁ tﬂ@@@i V\ﬁﬁcg is Aeby | Trﬂ@rp%%téé"?{; ?é?&eﬁ@"i'n%éﬁﬁ

t hr onbi bure i S honogeni or 80-100sec. ternative

m xt ur e%og]e('? fely- Ry Wh§% ﬁ@trPHowﬁerrw Natherdevises Pl ety 3&26 &g one of
subsequent |tgoselteviche aebypptied & npefdriedamibairseltwf keninient®hoThey/ cardelethdtthe
17-35f ol d gglwatoroafre %Pé}é’aﬁghﬁ&%'d r@l%t%esg%a&ﬂ-%ﬁwe‘?tﬁg%ﬁﬁg%mt BFecﬂ&V%Efé‘ |: sed

80- 100sec. Utraflurrax ng
equi pnent . Sﬂ@ePﬁ'ént'?]P%ﬂ%?PP'WF'%? Eﬁeecqr%eraﬂﬂ@'@b’( ﬁ’q FRée o B@Ptﬁf@er&@?ﬁ%ﬁw ﬁé5
fibrinogen msd 0.0Haf/kastich.as Ar03940. 92%/@#1’1’@ w ﬁte af ﬁ@pér&no@xdﬁbﬁed M?ﬁlfllb(édﬁrier
conpri si Y ei r. rre Sop/dr oy

met hods" f&_}hﬁ&%g@m}e E%p?&%ﬁn%g%g%h 6'38{%“?%\ sasrr%y ?se@urln II sﬁdéﬁ%ﬁ%'si on
accordi ng t385tWEMPO i nvention, pref erabl y Wt h the fol | owi ng
characteristics: - Ethanol concentrati on 94-97% - Exiting time neasured

W th the ap[R a OUI’%II"? agpee%l: %’Jlteelgvenrtllog ?elgtgg to gfn:[lethod gfl cﬁ"ying:a S%lg_IjGSHSi-OH% fi |"e|r(1:o%re]g,s

thrombin and an alcohol applied as a wet coating on a coating surface of a carrier, the

In

30 method comprising the step of submitting the coated carrier to a pressure below 1000
mbar, so as to obtain a dried coating surface on the carrier, so as to fixate the dried
coating to the coating surface. By applying a vacuum and using the vacuum in the drying
process, a low temperature (2 - 10°C) and a high relative humidity (80 - 95%) may be
kept, whereby the structure and the physical properties of the carrier, in particular a

35 carrier in the form of a collagen, such as a collagen sponge, as well as of the fibrinogen
and thrombin may be maintained.

The suspension may be obtained by:

- providing a fibrinogen mixture of fibrinogen and an alcohol,



- Sedi nentati on behavi our: Volunme of solid particles in percentage of total
volune: 25 5 mnutes after start of test: nore than 85% 24 hours after
start of twesi2s®Ba80% - Particle size: 35-80 pm Fol k Ward praagoslhageter. In
one enbodi ment of the nethod of drying according to the invention, collagen
sponge 30 strips are incubated at 2-8Ca@qat 80-91%relative humdity for 2 -
30 hours, before coating of a carrier in the formof a collagen sponge. The
applicator fo i en sponge i s described
above. Once cgraosl%gy% ﬁﬂ-oﬁ-ﬂﬁ '%&ﬁ%%?%hﬁgrg&g atnﬂ%g. agérog%pncubat ed at 2-8C and
80-90% rel ati W'Wj?ﬁecf”itfgﬂ(w@‘r Wturewdﬁhﬁm@@bmm@t%@a@e@ togbtaiyeaid sponge
strips are drgmehgo@ vacuum dryi ng chanber at an air terrperature of 2-8C,

-80 35 90% rel.ative hum r flow sed over the cal | |.agen
strips thr ougﬁﬁaﬁa%gbm’-"ét |e%cc{)3$‘°\? sPogge ‘é{'ﬁ'd?;l?'?gﬁ? et”eYFi frgm ?met 0440 18 per
hour. A \eacwowrieing 3ite e@psrb&ir is applied, i.e. an absolute pressure of

"approxi mately, %Z)erﬁﬂjﬁrcollagﬁﬁ%ﬂ' ng upon at nospheric pressure, and the coated
collagen strips are drie hour s. WO 02/ 11S8750

PCT/ | B112/ 01- A%¢i0g 3ig into %%'P%erbﬂe't $peRsfo SOk £ PolAgeP ieaus pensi on i s

obt ai ned by- uss/ufgftherteuacgfentfhaenﬂ@\/asqes;behapa eheBlotinoffdollaged spofgedsaviisCr i bed
above. The de\él‘m%‘?b ﬁ,{vg;lelto the left in Fig. 9 is nmade fromsteel, and the
cont ai ner and the bottom bpeni ng have the foll owi ng dinmensions: - inner

di anet er1®f- t Iselabing,i frein itheablogoeft qoliguen4pomae, parts ofisponae aithlredhgimberndiatmiater

cylindrical pefibRthaR®.78Mnnt addBEY thBELGHh, 8f wikinG HaRbeAkitPS] LRFhgel0- 5 MM
- inner dianeter of the bott%m opening: 2.6 mm - length of passage

connected to PRECHELAMBHSETHPY™ 9 mm 10 The device shown to the right in
Fig. 9 i s remdehé¢ caating rpdyake applivd tethealollagendpbiige Iyont ai ner and t he bottom

openi ng have b}-},@.dﬁr@ ﬂh@%%nﬁfo%ﬁﬁb%en - thJMSA % Q%chﬁoloafc tl&%ﬂc%ﬁ’ Féel?-dcﬁécal

portion: 50 - an 1 nner hel ght t he cylln rical port
i nner hésght 6?"a9?fb5%}9?cal bottom 24 nmm 15 - inner di arreter of the

bottom Oplem ngpp'\an@tfﬁmusple:ﬂ\fﬂgﬁofth@f:od@ﬁ§%ag@cecdfftH@@&I%@eﬁ der@(?/ bottom |

openi ng i.bri.no raw mat e ent of tota

subst ancngl?% r\t‘&ﬁ (Pdosnfﬂli haled |{ gn(%ﬁa&eﬁlﬁpg?qe il éﬁ[]ﬂ%? rIRG the' Suspension aré

fibri nogen%scsewganv%ma@mwnn alithuhe n@@h@amtmomm tilird aspects of the

pr ot ei n52- F@htidd.52- 76Sodi um chl ori de8-1408- 14tri Sodi um
citrate2;41-32-4Argi ni ne

(hydrochtoride) 15-2615-2115- 264 yci ne06- 91- 2Hi sti di ne03- 50Sucr 0se001- 2Resi d
ual noi st urRxing2ipying e &apdl carkyd 02y ESSWBIitted Yo Fdid presbure paweraperpivad of

PCT/ | BO2/ (1gbc152°d; @M bat bONAGL] yacwaBeﬁtdlaaé ) dr RRALIEUDREARRESE the
addi tives(LU n}%;rml st ur esubst anceHuman t hr onbi n_ A360- 540<=3%Human al bumi n,

sodi um chl GHGELRGPYRSENeER dBoATR SPH'? ghBY? n A% MW§%0WPh@asél%m$F e
sodi um chl aobce,caniir woricg tirdigs lshaa o tdnveyrbagor Bkal Grondtdwoated zhdigri n, sodi um
chl ori de,gsodi um ci trateHunan thronbi n C35- 60<=3%+uman al bum n) sodi um

chl oride, sodi um acetate, glycine Exanples | - VI belowillustrate various
procedur es Ip@rdes feipie£yiag toeorapletgathecoatsr catyien isprefsnpiie kedttah said coat i ng of

fibrinogen d@nditibhsrarnedparicACsFat (Habg1 héur) Bechi 43\e@ Mas© D holRE stthQs &8 a4 hbglsude
nmet hods of preparing a suspension according to the invention, resulting, in

t he enbodi nents descri bed bel ow, in suspensions according to the invention.
Furt her, mdusddshfiokageetitel arga atiheddied goatingtshgatenigesntallemthan thesizehafdbe foga

dryi ng afc O dhd@et @ating sty @NTd @R rAdtRoPRbidith toltBe invention, the area of the dried
coating surface is at least 75% the size of the area of the wet coating surface, such as
least 80%.

In order to keep the active components stable when the coated carrier is stored, the

35 carrier and the dried coating surface together preferably have a water content not
exceeding 12% by weight, such as not exceeding 8% by weight,
Any parameters and features of the suspension and the collagen sponge, including there
methods of manufacture, discussed in connection with the other aspects of the invention
also apply to the method of the fourth aspect of the invention.




Exanple | In the present exanple, the suspension contains human fibrinogen
formul ati on B and human thronmbin forrmulation B. 15 A final suspension

vol unme of w@b@@sgisowas obt ai ned by a group Il nmethod by apponyikd2bhiiss
followi ng quantities and paraneters: Fibrinogen m xture: -- 2800 m et hanol
(94% at 2C-8C) 20 - 492.5 g mcroni sedibuman fibrinogen formulation B -
493.5 ng riboflavin The fibrinogen m xture was stored for 20 hours at 2-8C
while being stirred. Thronmbin m xture: - 100 m ethanol (100% at -30C) 25 -
12,27 g human thronmbin fornul ation B The thronbin m xture was stored for |8
hours at - 30@ fifthasperisthe inventiorsrelates tra canteshesiliacen sronee withe caddraioft o t he

fibrinogen flﬁh}ﬁbglé’rﬁand thV&M D 24 1RBE7 2Re &&tEcCchutaEélnl?do%e hss Eeen ébt&ﬁe@ 8& ganol at

-2 - 8C was aclc tthe final suspension vol une of

Suspensi on c%a?a&?"é?”sérfq @§s?soé‘thanol concentration: 94.3 5 2. EXItI ng

ti me neasuredpuwividing heolkeperebpape &y atoethde ppropesing:o the left in Fig. 9: 36.5
'seconds 3. _SefideAtfh h&&ggﬁg@w our: a) sedinentation volunme 5 mnutes after

start: 98% of test vol une sedi nentati on volune 24 hours after start:
64% of test™ vBIXiR@ar info khe @QPQQ”CSF%' <9 350 (OPIk @ FallRgeREpiNdi anet er ) : 56.4 +/ -

1.3 Nm Carr+ edsymgthtaheua‘gen Mo, So0ds|ta@etuirs b dhpBloslesecofisitinebolid Mavire
suspensi on. Fl:ll;a?ﬁb o egg%l agen sponge strips were pre-incubated in a

cool i ng chamber, at ‘ol lowi ng conditions: - Tenperature:5.2C 15 -

Absol ut etthumi @ptayng,zfrcan ghenklpekr ofiseliadey sapmge, pamg obsrongs with mechamh@esdihmates An

appl i cator asofingfd BS€9, 15" marRat&thalN2-mB, y@lt#@l@:nﬁ;erwﬁaﬁjg\%a&eoﬁla&ﬂgt I ng

t he col |l agen sponge S%éd'ﬁ)s with the suspension. 20 The coated col | agen
sponge stri ps WEY" °8°f dd"™s fol | ows: The coated strips were incubated for
15 m nut es -at applyisgrp euspensien of filrirdgemtrambiakbsd buitiohol to a coating surface of

the collagen sponge, and

15 - submitting the coated carrier to a pressure below 1000 mbar, so as to obtain a dried
coating surface on the carrier, so as to fixate the dried coating to the coating surface,
the coated collagen sponge having at least one of the following properties:

~ the suspension is distributed evenly over a given width of the coating surface, so that

the mass of fibrinogen per area unit of the coating surface varies at most 25%,

20 - the abrasion of the coating is less than 2.0 mg/cm? when a sample of the coated
material is shaken on a Vibrofix shaker at a frequency of 800 - 1200 rpm for 2
minutes,

The even distribution of the suspension over the coating surface improves the efficacy of
25 the coated surface when applied, e.g. for tissue gluing, tissue sealing or haemostasis. The
low abrasion of the coating ensures that the coated collagen sponge may be transported,
grabbed by a surgeon's hands and/or by a surgical instrument and otherwise handled
without loosing the dried suspension, i.e. the coating. The fibrinogen formulation may
account for approximately 60 - 90% of the total weight of the coated collagen sponge. The
30 formulation usually contains about 50-60% of weight of the following substances: salts,
amino acids and albumin, Fibrinogen alone usually constitutes 40-50% of the formulation.

The suspension preferably has a water content of 20 - 80 mg/ml, such as 24 - 32 mg/ml.
The thrombin content of the suspension may be 20 - 40 1.U./ml, such as 24 - 33 I.U./ml.

35 In average, the thrombin content after coating may be 2 - 4 1.U;/cm? over the coating
surface, such as 2.3 - 3.3 I.U./cm?. It may be desirable that the thrombin content does not
exceed 5 1.U./cm? at any location on the coating surface, or that it does not exceed 3.8
I.U./cm? at any location on the coating surface.



hum dity of 4.8 g water per kg air The coated strips were then dried in a
vacuum dryi ng chanber at the follow ng drying 25 conditions: - Ar

condi ti onwg ®@megiagt ure of 5.2C, absolute humdity of 4.8 opcaigeinlsl kg air
- Ar flow through aspiration valve: 23 nB8 per hour - Vacuum 59 nbar -

Drying tinme: 4 hours 30 The abrasion ofjjt he obtai ned coating on the

col | agen sponge strips was approximately 0.2 ng/cnR2 when a sanple of 1x5cne
is shaken in a test-tube on a Vibrofix shaker at a frequency of 800 - 1200
rpomfor 2 mnutes. 35 Exanple Il In the present exanple, the suspension
cont ai ns hurermitiobiolasinge purty ofitHeatoptad @rrigndrefgrably islat oyebi 4 CFdfomil suchas aC.
WO 02/ 11S87n&st o2 EAUEmBO02/ 111 ~5-4 A final suspension volume of 3500 m
-was obtained by a group Il nethod by applying the foll owi ng quantities and
paraneters: Fibrinogen m xture: - 2252 m ethanol (94%at 2C-8C) 5 - 370.7
g m cronisdd ahurther ihtdépdndegaspdéad thelinzenton rElates483hd usmofrthbabbwavmantldred

Thrombi n miStE e oo 3pheY B ik RS Fouese B o7 i
thronbin formulation C /12 m water for injection The thronmbin m xture was

stored for BehpESSRBTIONOETHBWRAGNNGEN: - 164.5 nl of thronmbin m xture
were added to the fibrinogen m xture. - A 94% ethanol at 2 - 8C was added

to fill to the final suspension volunme of 3500 m . 15 Suspension

char act etd dtigsc 4:7 discigfeheaniols copterberrriansiaod inehindengs foErpplving thérmeasnisrsiesesd

with the stigel.gpeangatus depicted in Fig. : 32.8 seconds 3. Sedinentation
behaviour: 20 a) sedinentation volume 5 mnutes after start: 94% of test

vol une, b) sedinentation volume 24 hours after start: 71% of test vol une.
4. Particl Figigzie a(flool thavéitlabtizmeiadg achaimedf euh-prat8ssds ffom ProB3ciima €agpeh€6:s ta N

the form of tri coated with the suspension. First, 48
col | agen 25pa§%h gggés]tteraic%g En\rgg&glreé-l ncubated in a cooling chanber, at the

fol l owi ¥ conditions: - Tenperature:4.8C - Relative humdity: 90.3%
Fig. 9 is an illustration of devices used in obtaining a measure for the viscosity of the

suspension,

Figs. 10 and 11 contain a flow chart illustrating a process for obtaining a collagen sponge.
20
DETAILED DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the methods and products of the present invention are
described below, cf. also Fig. 8.

25
A suspension comprising fibrinogen, thrombin and alcohol may be produced by the method
for producing a suspension according to the invention, as follows:

Fibrinogen is homogenised in a 100% ethanol at 2-8°C, resulting in a mixture of fibrinogen
and alcohol, the mixture constituting approximately 80% of the volume of the final

30 suspension volume. Then, riboflavin is added. The mixture is subsequently stirred in a
closed vessel until further processing thereof.

Human or bovine thrombin is dissoluted with water for injection. The solution is added to a
35fold amount of 100% ethanol at 0-8°C. The thereby achieved thrombin suspension is
homogenised at 0-8°C for 80-100 sec.

35 Before the fibrinogen and thrombin mixtures are mixed, an aprotinin solution and water for
injectionare added to the fibrinogen mixture. Then, the thrombin mixture is added to the
fibrinogen mixture. Final volume of suspension is prepared by adding a 100% ethanol at
2-8°Ci

Methods comprising the above steps are hereinafter referred to as "group I methods".



- Incubation time: 22.25 hours 30 An applicator as disclosed in US patent
No. 6,177,126 Bl was used for coating the collagen sponge strips with the

suspensi owo obliesBeat ed col | agen sponge strips were dried ai@odonss The
coated strips were incubated for 13 minutes at a tenperature of 4.9C and an

absolute 35 humdity of 4.8 g water periokg air. The coated strips were then
dried in a vacuumdryi ng chanber at the follow ng drying conditions: - Air
condition: tenperature of 5.2C, absolute humdity of 4.9 g water per kg air
- Ar flow through aspiration valve: 25 n8 per hour WO (12/US87S0 17 -
Vacuum 60 A#Rir altermrtivien thet metbod fortrwenhsingGléusperBign2dccbrtiingsto thd meestizmasi on  of

the_obt ai g brifd! e bl-ASHEIE ABNGESHidsRRe MABWARREGX| matel y 0.2 5

- /cervvhen I's shaken'in a e on Vi brof i x
gﬁaker at hFrfE’ﬁ'HBWB‘F”rSG%ObtaT%@V PARINY BFe- Q’""r‘??’HEﬁdeféb””Eﬂ%ﬂq Partigle siFe oh
the pres @t35e8@prpi ok Waed siespeigietar andrribafiagn knastitinhtd B@geIvotb etimubidtion B

-and hunan tyrorp {he}é}{gglg%@{..ggo&.@ureacﬁ‘?.béﬁ{ é&‘db&haf?bl oﬁ‘s@tuégégﬁgfh‘%&%gbu

of 1000 mM was o tarn
quantiti es 8378 opEiedinet 8#5§e"91® ‘Fqlllm“f-‘ n%éwr'ﬁpgﬂwgture igRother stéretbingl clgsed0% at
2C - 8C), 3Rsdel WhtivakREr 5reéessuﬂgeﬁérb&n, and 10.6 m aprotinin - 90.67 g-

{1 br i nogen TSABrUEHLRSRSD ey S fdiBerioromtis 5ol e cfhendl s cbirane
Thr onbi nlQritkengbe achiewdl m‘ronmldnmwhre( it GiOPrhogenisediRG) 80-180sEn. gltdruammriy, ihonbi n
fornul ati onyRnldis ﬂlm@@'oﬂtaméﬁtW%rW\?%th?5rﬂﬁlﬁQn fafer & la%gﬂ’o} 3hd tsﬁ?s@qu&?ly

SuspenS| on: The total vol ture was
fi bri nogen the XpepRy, obtaingd thramhiansiutign 'QS'OWB@dﬁ%th%éafoidoamWﬂtOféUQ%e final
suspensi on etidnoiet B0°¢O0fHe diilsperSioBNE AGMOGertdearsaciodsest i cs: | . Et hanol

conpent rat '»ﬂ{"UItI%‘II:’uéQx gri]]L{u'f:r‘éér]&t ng%%égg%%gé gsda oﬁwggénh]zqné)eguslgﬁgntappar atus

depicted into th
15 The thrombin mlxture is added to the mixture containing fibrinogen and riboflavin. An 94-

97% ethanol at 2-8°C is added.

Methods comprising the above steps are hereinafter referred to as "group II methods".

The above group I and group II methods may result in a suspension according to the
20 invention, preferably with the following characteristics:
~ Ethanol concentration: 94-97%
- Exiting time measured with the apparatus depicted in to the left in Fig. 9: 31.5 - 48
seconds
- Sedimentation behaviour: Volume of solid particles in percentage of total volume:
25 5 minutes after start of test: more than 85%
24 hours after start of test: 50-80%
- Particle size; 35-80 um Folk Ward mean diameter.,

In one embodiment of the method of drying according to the invention, collagen sponge

30 strips are incubated at 2-8°C at 80-91% relative humidity for 2 - 30 hours, before coating
of a carrier in the form of a collagen sponge. The applicator for applying the suspension to
the collagen sponge is described above. Once coated, the collagen sponge strips are
incubated at 2-8°C and 80-90% relative humidity for 8 - 60 minutes. The coated collagen
sponge strips are dried in a vacuum drying chamber at an air temperature of 2-8°C, 80 -

35 90% relative humidity. An air flow is passed over the collagen strips through an aspiration
valve, at an air flow rate of 1,2 - 40 m3 per hour. A vacuum of 30-60 mbar is applied, i.e.
an absolute pressure of approximately 970 mbar, depending upon atmospheric pressure,
and the coated collagen strips are dried for 2 - 5 hours.



seconds 3. Sedinentation behaviour: a) sedinentation volume 5 mnutes after
start: 89% of test volune, b) sedinentation volunme 24 hours after start:
76% of teglgyalsghsg. 35 4. Particle size (Folk Ward nean di@@igdidiss@sd. 4 + -
3.5 ~mCarriers in the formof collagen strips were coated with the
suspension. First, 16 collagen sponge sfyri ps were pre-incubated in a

cool ing chanber, at the foll ovm' ng conditions; - Tenperature: 5.0C WO

02/ 0S87; 11 I |ve hu 85% - at 17 hours
oo 1 Bo2 | A Mpes e gt the el B thk sultRiton 1IGHIRE] BPuld ine iGies 1 g g
was used f otepigsed inrﬁgjg tﬂw@cbaﬂd%g@?dﬁﬂbgp@n@e device pbowm torthe heft mUSpenisinmete The

coated col | @&a%téepcaaﬁezhéwtaﬁer\ﬂm@me rbb&@mao%eﬁmglh%v@theTfBﬁovm&Eﬁ%ﬁé.%é PS Wer e
‘i ncubat ed for nutes at a tenperature and a relative humdit

85% 10 The C(‘)%{‘teég]aé‘iert‘?rp%ftk}%?\@'”f"?‘u PRRtCBE4® A" vacuum dryi ng chanber at the
f ol | owi ng5 dr yiandnreomdight ofithe cylindirital ponghnt isomamf enperature of 5C, rel ative
‘hum dity 85% [ 3his vaI ve: 1.2 nB per hour - Vacuum
35 nbar 15 - ﬂﬂhel@hp&t‘]g‘g&ﬂ&h bg&%eagb?ﬁs(on of the obtained coating on
the col | agen Wﬁ@@"’ﬁ?rﬁﬁh@/\h@t%ﬁ%’ww 8INiyMO. 2 ngy/ cn? when a sanpl e of

I x5cn2 is shakegth of past@ftcohidtRedtd the YolbMfdpéningaseimat a frequency of 800
- 1200 rpmfor 2 mnutes. 20 Exanple IV In the present exanple, the
suspensi on contai ns human fibrinogen formulati on C and human t hronbi n

f or mul at 1&nTHe. depke Ahpivmd theurighé sFign? isohadeefroh a78gstimimakersal plotdaine ednthinea
group |1 meidaote BYtaARIphAG nb0e bl Ay gnraghdt | €5 and par amet er s:

Fi brinogen m xt ur hanol (94% at 2C - 8C) 30 - 84.42 ¢

m cr oni sed huh’ﬁ]‘?rplaﬁ?qt‘?féﬁé'i‘\e %'Pﬁmaépp RN ™M0 ng ri bofl avin The
fibrinogen 4 xhutrerWaighsbfahe dyifindrical poRmn: 91 abm2- 8C whil e being stirred. -
Thr onmbi n m xt 00% -30C) 35 - 0.54 g human thronbin
formul ati on Clﬂﬂ[ﬁr h?'ﬁﬁéome%mga{]%ougr\%vag‘(sr@%’r ed for 16 hours at -30C.

Suspensi bh: - - ngr diametestof tthg BRHNIM ORENINAIrLS W8, added to the fibrinogen
mxture. - A 1dH3% 6f ie8e @hnerted @Chudsttafdpdnihg: febd thah G thRe final

suspensi on vol unme of 780 m .

Fibrinogen raw-materials

Component % of total substance
FormulationA]FormulationBjFormulation
C

Human fibrinogen 36-52 42-47 36-52
Human albumin 16-24 20-24 16-24
Total protein 52-76 62-71 52-76
Sodium chloride 8-14 0 8-14
tri Sodium citrate 2-4 1-3 2-4
Arginine (hydrochloride) 15-26 15-21 15-28
Glycine 0 6-9 1-2
Histidine 0 3-5 0
Sucrose 0 0 1-2
Residual moisture <=2 2-4 <=1,5

20



WO 112/ U; 87S(1 Z9 PCT/1BU2/ Ul-| ~.1 Suspension characteristics: 1. Ethanol
concentration: 94 2. Exiting tinme neasured with the plastic apparatus

depi ct ed @ d2eg#shght in Fig. 9: 33.5 5 seconds 3. Sedi renicatiggsoehavi our:
a) sedinmentation volune 5 mnutes after start: 92% of test volune, b)

sedi nentation volune 24 hours after stamt: 72% of .test volune. 4. Particle
size (Folk Ward nean dianmeter): 60.5 +/- 0.5 Nm 10 Carriers in the form of
col | agen st with the suspension. First, 8 collagen sponge
strips wer efﬂﬁgéb'}wgc‘gbrﬁ%aggn a cooling chanber, at the follow ng
conditions: - Tenperature: 6.0C - Relative hum dity: 85% 15 - Incubation
time: 18.5[TFetiufatidN) appT IJCaR&witydsS | U1 Reeilas Cl TdddiionalBabstaites Niarvas, 4/ /7, 126 Bl
-was used f¢r coating the coé)bg%n SS,QAM? sfrips with the suspensj on. 20 The
coat ed col fagen sponge sf|ri ps I g ied a$ fol lows: The coated [stri ps were
i ncubat ed for 45 ni nut es Jat"§® €nperature ¢f 5C and a rel ative hum dity of
‘85% The ¢ trednmigsS Wgr e36D15et ir | @E3% N gHun@e Aibomia| $oHing chibrebelr at t he
fol l ow ng qrying condl tigns: 25 - JAir condid kR cih&nper ature of |BC,
relative h | | ve: 1. per hour
- Vacuum "WBQP"“’"W yi ng Ci48: 4 hoor’e 3(Porie alwpigsedm eoidse fobt ai ned
coating onfthe coll agen gponge st ips vvas pmmx:ltrantel y 0.2 ng/cpn2 when a

sanpl e of i*’?mlﬁ_ 81r6n?ou?B'°”“" g t§st <1.3.)uc %ﬂ%né'btﬁh@, % lg a
t

frequency 800 - 1200 rpmfor 2|m nutes. R th pr esent
exanpl e, e suspensi on dont ai ns -‘i°ﬂ'8’§éﬁat|eor mul ati on A Jand hunman

t hr onbi n f ¢ilumahatrandoin &\ ablminSsobiumd @hidkide] nfal

suspensi onfvol ume of 312( %d:ﬁm%&é’:@ glqu@t hod byl appl yi ng
the foll ow ibrinogen mxture: - 40 m

et hanol {100% at 2C - 8C) 5 - 311.6 g human fibrinogen formnul ati on A - 440
ng ri boflavgxammeme \fI'Hé'idmmgﬁthéﬂléﬁéUs rM\@%ur%Ts%leﬂ'eB%tlé'fgo a8l cofiadén Whi | e
bei ng stl%red >% %g 5100 Yo, at -30% 10 - 229 g
hunan t hr Wﬂg%%ﬁtmﬁfa?ﬁ'%wﬁ U%?)eé]n@dotﬁmmb'%?c‘f?rw fatherinvegrion-fifgct i on were
added to t hwofdadpresnmgete methbds ef préperirghe sushbensian adcondmgwas:ham&demhcmo t he
fibri nogen H&l?iﬂﬁﬂ' fn tH% e’lrglg)oé%rﬁ&rné'agécr?%d gelow,sg s‘ﬁ@ﬁer@%ﬂggc&%uﬁd Eo thre(?n\}etﬂﬁmtu' nal

suspen3| on vo
Further, methods for coating according to the invention and methods for drying according

3562/

to the invention are applied.
10

Example I

In the present example, the suspension contains human fibrinogen formulation B and
human thrombin formulation B.
15
A final suspension volume of 3500 ml was obtained by a group II method by applying the
following quantities and parameters:
Fibrinogen mixture:
— 2800 ml ethanol (94% at 2°C-8°C)
20 - 492.5 g micronised human fibrinogen formulation B
- 493.5 mg riboflavin
The fibrinogen mixture was stored for 20 hours at 2-8°C while being stirred.
Thrombin mixture:
- 100 ml ethanol (100% at -30°C)
25 - 12,27 g human thrombin formulation B
The thrombin mixture was stored for 18hours at -30°C.
Suspension:

- 157 ml of thrombin mixture are added to the fibrinogen mixture.



Suspensi on characterwastics: 1. Ethanol concentration: 97 2. Exiting tine
neasured with the steel apparatus depicted to the left in Fig. 9: 40.8
seconds 2@03n/08ed) nent ati on behavi our: a) sedi nmentation valcgnBobokNut es
after start: 95.6% of test volume, b) sedinmentation volune 24 hours after
start: 63.5%of test volunme. 4. Particlig size (Folk Ward nean di aneter):
51.8 +/- 0.8 Nm 25 Carriers in the formof collagen strips were coated with
t he suspensi 0R.q4b COkd j ce- i in a
cool i ng chanbgf&Jggﬁ%Rgégo I%&?ﬁ%ﬂggﬁg??ﬁgﬁiﬁh?ﬁ?gﬁ%g?a#ﬁ}gﬂﬁ§£§%%$ornL
Rel ative humdity: 90% - Incubation tinme: 22.S hours 30 An applicator as
di scl osed iSusphspatdatachiistibs: 177, 126 Bl was used for coating the collagen
‘sponge strip ith the suspepsi.on. The coated col | agen sponge strips were
dried as fo'ﬁyﬁﬁppggm?ﬁga@ﬁapgaqgtrips were incubated for 10 mnutes at a
t enper at Ur €- Gitigg Sihcamgasyredvib itheesthelrapgatayusofep@Cdd toTthe lafolatf 9sB6iSps wer e
‘then dried defprgsvacuum dryi ng chanber at the follow ng drying conditions: -
Air condition: tenperature of 6.5C relative humdity 90% WO |12/ 0S87S11
21 PCT/ I BI 132%5??@%.?“09 BENEVIPYowW t hr ough aspiration val ve: 21 n8 per hour -
Vacuum 58 a)isadimentatiph nglunien® midutéafta shart:hesoalor et osluek, t he obt ai ned
coating on ; n L X r Qxl 0.2 ng/cn2 when a
sanpl e of I@ggﬂ%bgﬁgﬁgﬁ@ﬁ%ﬁg rgééfgért%@g g%fqﬁ%?é@%'shaker at a
frequenclf dF PaoBlesizdolk Wardiraearpdianatgr e $6.4%&nbBeMm/I 10 I n the present
exanpl e, the suspension contains human fibrinogen formul ati on A and bovi ne
thrombin fornulatign, and_aprotini.n. A final suspension volune of 16720 nl
was obt ai ndd By BIPSGRT P HAPABLHR 4B PRy PHE eSS el R tcirre s
and par anetseenge $Eibs waegeER-indubateddn a-codlB@0dhamber tah dnofoll¢\ling ¢oralitidd€: - 8C) -
1750.5 g humafehphetpooghodornul ation A - 2361 ng riboflavin 20 The
fibrinogen mxture was stored for 21 hours at 2-8C while being stirred.

Thr onbi nt3vixt Gpgelute ubidivy 4] 6 XFE PELEB®at - 30C) - 1229 g bovine t hrombin
fornul ati on Suspeatiincime:288.5 ha2. 3 1 aprotinin solution was added to the
fibrinogen mxture. - 304.7 ml water for injection was added to the
fibrinogen mxture. The thronbin m xture was added to the fibrinogen

m xture. - AR arplioztet dadiedlosst ipUS paenhdls- ddéd26 B1fwas| used fartreatirgnithle collagen
suspensi on spohdd@ripsSRitPusParRsebrchar act eri stics: 1. Ethanol concentration
97 2. i fing time measured with the steel apparatus depicted to the |left

in Fig. 9. 36.S - seconds
The coated collagen sponge strips were dried as follows:

The coated strips were incubated for 15 minutes at a temperature of 5.2°C and an absolute
humidity of 4.8 g water per kg alr.
The coated strips were then dried in a vacuum drying chamber at the following drying
25 conditions:
- Air condition: temperature of 5.2°C, absolute humidity of 4.8 g water per kg air
- Air flow through aspiration valve: 23 m3 per hour
- Vacuum: 59 mbar
- Drying time: 4 hours
30
The abrasion of the obtained coating on the collagen sponge strips was approximately 0.2
mg/cm? when a sample of 1x5cm2 is shaken in a test-tube on a Vibrofix shaker at a
frequency of 800 - 1200 rpm for 2 minutes.

35 Example II

In the present example, the suspension contains human fibrinogen formulation C and
human thrombin formulation C.



3. Particle size (Folk Ward nean dianeter): 58,6 +/- 0.6 Nm. 35 Carriers
in the formof collagen strips were coated with the suspension. First, 288

col | agen @ppnaegshri ps were pre-incubated in a cooling chayaeigyaisst he
foll owi ng conditions: - Tenperature:6.5C - Relative humdity: 89% WO

02/ 0S87S0 22 - Incubation tinme: 25 hourng PCT/IB(12/ A ~s-~ An applicator as
disclosed in US patent No. 6,177,126 Bl was used for coating the coll agen

sponge stri i t he suspensi h t.ed col | agen nge stri wer e
aryed as t of fotishibehdSa SHFRE"E BP0, o¥ kP Sofeftur £8 b F e R M padh e e
t enrper at ur €odswing g@nitigs ang perametass:thumi dity of 89% The coated strips were
then dri ed figtirdg¥meittedr yi ng chamber at the following drying 10

-conditions: - onditiaon. tepperature of 6.5C, relative humdity 89% -
Air flow tHhrof Siﬁﬁaa?'i(gﬁd/‘\/ﬁl eQ'BZéZ).S n8 per hour - Vacuum 59 nbar -
Drying tisme: 3703y mictdnisEdéhvalandibrioogenf fotrhalatddt @i ned coating on the

‘col  agen sponggs gt.LJ & approximately 0.2 ng/cn2 when a sanple of |x5cn?
is shaken in a tesnﬁépg%ﬂéﬁon a Vibrofix shaker at a frequency of 800 - 1200

rpm for 2 nihgdtbegogeromixiiaamas stared foi 28 hoget *R-8Yt WhidrebriRg TR cont ai ni ng
human fi brimegapin iRMiree t hronbin and aprotinin, the stability of the

coating suspensjQ S | tig. for the duration of a coating process
of 7 hours ungggrx' mgﬁg%rngln@éﬁ ot gén itions of the production roons, e.g. at
2-8 C Ub -Eadh viatst iwrear tigerebin demmulationdS Al2ymbwater tirfifijectmnt sanpling ti nmes.

The resul t srranfraritVhiktlrel bl Qorded?6! Mo rbiBRIBOREDT | Nogen (ng/ mi ) Bovi ne
thrombin (LU. /m)Aprotinin (Ph.Eur. U/m )At start of

coati ng50. O2FPEFBYAf ter 4.5 hours49. 723.30. 59After 7 hours (end of coating
process) 49.-12064.6.r0i6of 30rordbl mixturélvesre easddd ® thé Gibrisaieh shigwtary stability for

all three conRANENL&ancl &9 (4 s Bificd Lo aﬁ’tﬁﬂ%qmaﬁsu\ébérlsion volume of 3500 ml.
15
Suspension characteristics:
1. Ethanol concentration: 94.1 %
2. Exiting time measured with the steel apparatus depicted in Fig. : 32.8 seconds
3. Sedimentation behaviour:
20 a) sedimentation volume 5 minutes after start: 94% of test volume,
b) sedimentation volume 24 hours after start: 71% of test volume.
4. Particle size (Folk Ward mean diameter): 49.2 +/- 0.93 um

Carriers in the form of collagen strips were coated with the suspension. First, 48 collagen
25 sponge strips were pre-incubated in a cooling chamber, at the following conditions:

- Temperature: 4.8°C

~ Relative humidity: 90.3%

- Incubation time: 22.25 hours

30 An applicator as disclosed in US patent No. 6,177,126 B1 was used for coating the collagen
sponge strips with the suspension.

The coated collagen sponge strips were dried as follows:

The coated strips were incubated for 13 minutes at a temperature of 4.9°C and an absolute
35 humidity of 4.8 g water per kg air.

The coated strips were then dried in a vacuum drying chamber at the following drying

conditions:

— Ajr condition: temperature of 5.2°C, absolute humidity of 4.9 g water per kg air

— Air flow through aspiration valve: 25 m3 per hour



Reference is made to Figs. 1-7, wherein the various figures show
PCT/1B02/ Ol-1s-4 Figure 1 1.1 Opraskin": non-coated/coated 1.2 Coated

Opr aski n"wo ;xaegishon i nto endoscopi ¢ equi pment 1.3 Coat ed geRime¥iflss

unfol ded after insertion into endoscopic equip. Figure 2 2.1 WII ospon”
forte: non-coated/coated 2.2 Coated W Ilihbospon"forte: insertion into
endoscopi ¢ equi pnent 2.3 Coated WI Il ospon"forte: unfolded after insertion
i nt o endoscopi ui t Figure 3 3.1 WIIospon" Spezial:

non- coat ed/”cozka{gceuglﬂls.@jTE Ated WII ospon" Spezial: insertion into endoscopic
equi prent 3. 3D0dra HoheWtiHoosspon" Spezi al :: unfol ded after insertion into
endoscopi ¢ equi pnent Figure 4 4.1 Ethisorb"” Patch: non-coated/coated 4.2
-Coat ed Ethisorb" Patch: insertion into endscopic equipnent 4.3 Coated

Et hi sor b" rasiiy §1the Pt INER LTI M rOlA9ER SRPRASSEIRS WasRART prrAkElYH-gur e
5 5.1 TalSotragdein® MieKrai ampieoor- DG ahe iy shagtreth Hret-Goatanch FibhdkarperMaKni t

insertion igto.endesean €08k REN iR, Coat ed Tabot anp” NU Kni t: unf ol ded

after insertion i'nto endoscopi c equl prment Figure 6 6.1 Sponge Nyconed:

non- coat ed/ coated [l ab sanple] 6.2 Coated sponge Nyconed [|ab sanpl e]:
insertion igxampRapscopi ¢ equi pnment 6.3 Coated col | agen sponge Nyconed [| ab
sanple]: unfolded after insertion into endoscopic equi pnent 6.3 Coated

col | agen sponge Nycomed [ production sanpl e= TachoConb"]: unfol ded after

i nsertio® IIntthe predersonpimples the pispertsidhl gpotadns7hiuamhofilobpgen fopmlilatimE@adck

endoscopi ¢ v Al thEEMAINN AU BRERBC GRA SplcBfh; Endodock~ WD (12/0S875(1 24
PCT/ | B(12/ OL~S-4 Conpari son of coated Nycomed sponge (TachoComb S) with

ot her carrier products coated identically as TachoConb S. 5 Adhesion of the
| ayer Procedfinat sispehgiai volgmefor dodd en euak ob@ined ey drduBtEmethod by applying the

naneMat er i %lgp. %i L \ | dbyOpr aski n" Col | agen spongeLohmann,
Post Fach 23!21' ) ! @%%&8%@\@%%%%%%%‘"-' forteCol | agen sponge

(cal ves)W IFRrPREHEVXIPE®St bus 30, NL 1160 AA Zwanenbur gW | | ospon”

Speci al Gel at i pgo spenaa¥l ibofhar e - st Bola F0vALr L&Hedibn, and 10.6 ml

Zwanenbur gEt hi sor.b"

Pat chPol ygl ac??rﬁé'l'al Pol ydi oxanonJohnson/ Johnson( manuf act ur er) Et hi con,
Rober t - Koch- SP9.67 DmRagEsEd Nonde fibtieckdehadbotaatisn BIU Kni t Oxi di zed r egener at ed
cel | ul oseJahngpnmyakypsigng menuf act urer) Et hi con, Robert-Koch-Str. 1D 22851

Nor der st edt Col | agen spongeEqui ne col | agen spongeNyconed
Aust ri aﬁ;?chgcf@H eqen Eﬁestaﬁ.stoz%f%éﬁ oyrf Rz 2ANC athilg being =kredcnp of each
carri er waSheaatiedhixiutdr TachoConb S coati ng suspension. The anount of

coating suspep 'H?% Nelol ¥y %ﬁgonge_gogcg TachoConb specification (5,5n 15
fibrinogen/ cnz?. F1e saﬁp es were’dried.
- 3.75 g human thrombin formulation B
The thrombin mixture was stored for 16hours at -30°C.
25 Suspension:
The total volume of thrombin mixture was added to the fibrinogen mixture.

A 100% ethanol at 2 - 8°C was added to fill to the final suspension volume of 1000 ml.

Suspension characteristics: 1. Ethanol concentration: 95 %
30 2. Exiting time measured with the plastic apparatus depicted in to the right in Fig. 9: 35
seconds
3. Sedimentation behaviour:
a) sedimentation volume 5 minutes after start: 89% of test volume,
b) sedimentation volume 24 hours after start: 76% of test volume.
35 4. Particle size (Folk Ward mean diameter): 74.4 +/- 3.5 pm

Carriers in the form of collagen strips were coated with the suspension. First, 16 collagen
sponge strips were pre-incubated in a cooling chamber, at the following conditions:
— Temperature: 5.0°C



2. A sanple of |x4cnz was prepared of each coated carrier. 3. The adhesion
of the layer was tested as foll ows 20 WO U2/ U587S0 25 Met hod descri ption

Appar at uswdnaloggis¢al bal ance (measurenent precision tO, Snpcrapys el i X
shaker combined with fixation device Ruler with mllinmetre graduation

St op-wat ch, scal pel, tubes of 2cmintepgal diameter with stopper Procedure
PCT/ 1 BU2/ U 1-15-4 10 The procedure and cal cul ation for determ ning abrasion
are descri bed a]bove. Resul ts Carri er Subst anceAbr asi on

(mg/ cre) Opras RPATYROPYMIdEs $%8en2, 1W I | ospon forte (3nm) ! yoph.

Col | agenl, 2W Idcobgtam thpezi7ahourd mm) Cel ati ne2, 1Et hi sor bC~ Pat ch

(ZVvP609) Pol ygl acti n/ di oxanonl4, 3Tabot anp NU Kni t oxi di zed

-cel lul ose9, 2Col | agen sponge Nyconedcol | agen, foanedO, 15 15 Comment Al |
carriers e%‘eﬁﬂp“‘ﬁg‘&ro?\se‘?js%‘t’i?ﬁﬂ’ dHeh Pafsohle: &l é7.Adk BE Magiusedfafcpatinactbaichifgen The
sanpl e ha&s shondecstapd wlkthe/fispers@itt i ously. If it is cut out by using a pair
‘of scissors a lot of the coating material will flake off because the |ayer

initself is rigid. Ethisorb 9" patch 20 showed al nost no connection with
t he coat i ngheepated abllagen abénge\lrins wéraldend as Fallbwk:e bit, ail of the coating

peel s of f Ithkeosted GBHpRGHere inElBatad FdreisahmaLRt Waen pdaRERE 560l AgRIktRAONgE
and the other carrier materials shows quite cl earFy. 25 Elasticity of the

noi st ened CYTIEY L% -er Procedure 1. Coati ng of different carriers An area
of 2x4, Snfrhefcoatad btriparwdre thanaficd 0at &dcint Brylracirameb atSchedaldwith SiyiReNsi on.
30 The anmoyptief..coating suspension corresponded to TachoConmb specification
(5,5ng fibrinogen/cnR). The sanples were dri ed. WO 0210S8750 26

PCTI | BO2/ 01 QAir gordition: Jampereture obbHu trelstivechgmidids 8p¥epar ed of each coat ed
carrier. The gixak thfcabh a8raBbRIant: 1.bandpyr ARPl € was det erm ned.

- Vacuum: 35 mbar
15 - Drying time: 4 hours

The abrasion of the obtained coating on the collagen sponge strips was approximately 0.2
mg/cm? when a sample of 1x5cmz2 is shaken in a test-tube on a Vibrofix shaker at a
frequency of 800 - 1200 rpm for 2 minutes.

20

Example IV

In the present example, the suspension contains human fibrinogen formulation C and
human thrombin formulation C.
25
A final suspension volume of 780 ml was obtained by a group II method by applying the
following quantities and parameters:
Fibrinogen mixture:
~ 700 ml ethanol (94% at 2°C - 8°C)
30 - 84.42 g micronised human fibrinogen formulation C
- 110 mg riboflavin
The fibrinogen mixture was stored for 20 hours at 2-8°C while being stirred.
- Thrombin mixture:
- 35 ml ethanol (100% at -30°C)
35 - 0.54 g human thrombin formulation C
The thrombin mixture was stored for 16 hours at -30°C.
Suspension:
- 23.0 ml of thrombin mixture was added to the fibrinogen mixture.
- A 100% ethanol at 2 - 8°C was added to fill to the final suspension volume of 780 ml.




3. The sanpl e was noi stened and put on an elastic Latex sheet fixed to a
special 5 equipnent as described in detail under the heading "procedure".
Then presew @osgsoput on the Latex sheet which expanded. AfcigigoZoiubires of
expansi on and rel axation the sheet is expanded for a third time. The area
of the carrier was neasured at the highest expansion point. 10 Mt hod
description Apparaa:us/Chemcais Peristaltic punp (1 KA PA-SF) Pressure
buffering'bottle (3 outlets) Z5 VDO nanoneter (0-250nmbar) d ass funnel (~
openingl: 30nmm opening 2: I5mm Silicone tubings and cl anps, Latex gl oves
(Senper neduspensigngearacterstéas: with nillinetre graduation, scissors

Physi ol ogi calgtigeol Mcg,qrﬁrogcgdu,ge The foll ow ng equi pnent is connected air
‘tight to thze hre% out f,éhe ressure buffering bott|le via silicone

t ubi ngs: p&%ﬁngtg’et F’@a%ﬁﬁ%@”t §h€b§)'aﬁ§rﬂ5’ﬁ€'faé‘r's p"@?cg?sthﬁﬁﬁﬁ‘éir‘/‘:dbegﬁi%@ 2 A
doubl e sH:'eeiecmdsabout 8x8cnz is cut froma Latex glove. This sheet is fixed

airtight tog tstggin?ngasc%nf%rﬂg\%ér opening 1. About 5-7cnez coated area are cut
out of the coated carrier using a scalpel. 30 The area of the sanple is

measur ed (<D &REIMegtation yplumma minkes afteratart:HeR% aftssk volymapi st ened wi t h
sal i ne and wlsagiadnestioh@Iuned 2X h&heatter i@@nn% drseddVBRBRMI to the Latex sheet

manual ly fao ng th erist the Latex sheet is
expanded by‘{ Sga%!énsézo’%'kdf srgfu ec(ﬁ%'geta?f))o@? g7?72rt)(g$nﬂ“l'hl s is repeated twce
with reldxation of the Latex sheet afterwards. At the third 35 expansion

the area (|®pgds |@ﬂﬁ anqtohloll%eﬂ &ﬁpQ%Fee&a%\Kn‘cr?fhe' sus H&ﬁigs/tﬁ gglgg

hi ghest point of Latex sheet expansion. Calculation:
"El asti ci t yPORHCTORS Wers g “E‘)‘?“bf”h"é IR 21CPPling cheMPR, af t@(@ﬁ%ﬂ%ﬁoﬂt&}”ﬁi ng ar ea
of sanpl e ResTérhperbtuPETe.DB112/ A ~5~ Carri er Subst anceEl asticity

f act or Qor aski gl il 2 1, 78W I 1 ospon forte (3nm | yoph.
col | agenl 53\/\?%?5%\?‘%%9%%2?52’” (i mmgel ati nel, 79Et hi sorb Patch

(ZVPGOQ)%IVQFFIEHPﬁtWPcH'B@(a%ﬁDOW’Fabot amp NU Kni t oxi di zed
cel l ul osel, 15Col | agen sponge Nyconedcol | agen, foanedl, 55 Corment: The

The: 10°1 Pt aICLErSaEdRR oF bs BaRM BB a s BTaies P [ poriacte calaas i n

t horaci c aﬁﬂommmmulthsmﬂgfspynsmfter gluing the carrier should be able to
fol |l ow for exarrpl e expansi on and rel axati on novenents of the lungs or
i ntesti Et hi sorb showed no el asticity at all. It detached

eci al |
fromth ogﬁ ﬁifeij ﬁﬂ’&éﬁaﬁe‘me Hing wereWet 68 j9Wehezi al and Opraskin showed
st ruct ur al Thefceated stripsiwrye irvebated for 45 minutes at a temperature of 5°C and a relative

humidity of 85%.
The coated strips were then dried in a vacuum drying chamber at the following drying
conditions:
25 - Air condition: temperature of 5°C, relative humidity 85%
- Air flow through aspiration valve: 1.2 m3 per hour
- Vacuum: 35 mbar

-~ Drying time: 4 hours

30 The abrasion of the obtained coating on the collagen sponge strips was approximately 0.2
mg/cm? when a sample of 1x5cm?2 is shaken in a test-tube on a Vibrofix shaker at a
frequency of 800 - 1200 rpm for 2 minutes.

Example V
35

In the present example, the suspension contains human fibrinogen formulation A and
human thrombin formulation A.



15 Use of coated carrier in endoscopic surgery Procedure: 1. Coating of
different carriers 20 An area of 2x4cnz of each carrier was coated with
TachoConbw® @assismg suspension. The anount of coating sSuspRASIESN01454
corresponded to TachoConb specification (5,5nmg fibrinogen/cnR). The sanples
were dried. 2. The handling of the coatxd carrier sanples for use in
endoscopi ¢ surgery and the | oss of 25 coating due to this handl i ng are

docunent ed tO- t d descrip para t 30
Endodock: %%ng%%hgg Pn' 3 Of%qﬂgmgstoﬁg%e%gb Yot S PXRH A ﬁ ﬁ%d ﬁﬁ %‘%%g}?pi C
surgery (sefe"qw'g@ﬁ@ambtleaagﬁpawarrremrﬁo equi prent. WD 02/ 0S87S0 28 List of

i nvest i gat eglbrgRigEh Q{,,&u@r rierCarrier material Qoraskinlyoph.

-col l agenW !l o ( ol | agenW I | ospon Spezi al

(1mm) gel at i"ne%?%@%? aﬁ&'téﬂ‘)z%’Pgd-Q) g’oq lygl act i n/ di oxanonTabot anp NU

Kni t oxi diZzed &&l.bu nsedofibagean spongeiohyconedcol | agen, foamed 5 Procedure
Picture seriegsdalemdbvmach carrier: PCT/1 B02/01 ~S~ 1. Picture:

Docunent ati on_of t'he non-coated and coated carrier sanples. 2. Picture: The

coat ed sanpt egh%F"ér"i%Br“?'é'iﬂ'r? Wedstorrs! fon&® Sewpsatc2-8% bie Reing B¥ekstock) . The
sanpl e has tmeomsinfrhigtdreéned manually to be able to wap it around a guiding

"pin". Then 1 s Lhserted carefully into the steel tube of |0Omm
in dianeter. %%é:ﬁﬁe “BJ@‘OIO/ att§§ anple partially inserted into the

EndodockiQ ube 2289 hpmanttheombiin éorswiigbioer A s pushed out careful ly. Afterwards
the sanpl e figpedsponbe ! unfol ded. The coating that has split of the carrier
lin at hered beside the carrier. The unfol ded sanpl e

due to this h
after inserti gﬁ%lrﬂlt atFFI éWGG?Ed’YﬁrE agdded torkhp fibrRRgep e UWs of the 15
coat i ng dueThechtdmbgn haxtdtd was added do chenibrinegen Goaumnt TachoConb (coat ed

e P oyt S50 RNAPLLY 090k, LA IO R SARIaN bR vl oS! demBndi ng

application o i'S Tnser nto an en803c0p|c 20
equi pment> The tube of this equipment is generally 10-13nmin dianeter. To
be insertedsdsﬂérmcﬁqtmataw@wlfgcdgp@rrb is flattened and then w apped around a

gui di ng "pi serted carefully into the tube. Therefore the
connecti on f(;fEtlt?% léc?g? traq'opbtg?h/% carrier and within itself has to be strong

but the pro%jlfe(ttlnaéi@qme§$ta9d itk xherstecleappanghusi depittsd wahdildfi oiFig. @: Be.8bent and
roll ed up. gmsbrought to the site of the surgery TachoConb is carefully
Then it has to be unw apped and placed to the

25 pul | ed oyt
wound suéjq s 8T?ﬁngatt9ptt§ﬁ‘a}“8'drul res some adjustnents. Therefore adhesion of
the |ayer taj Sleb\tmeotartloneaoltsdlmﬁuhww&s sftercitayt eao6/hofttestwotunsd, and t hi s

handl i n Y =S &N ed Figures 1-6. An
esti matg mﬁﬁ%@g cgga?log%%a ?‘?\g&r%ﬂ&&?& bs. gsﬁ %H}I%f ?ang WO Og/ 0S8750 29
4. Particle size (Folk Ward mean diameter): 51, 8 +/ 0.8 pm

25 Carriers in the form of collagen strips were coated with the suspension. First, 48 collagen
sponge strips were pre-incubated in a cooling chamber, at the following conditions:
- Temperature: 6.5°C
— Relative humidity: 90%
- Incubation time: 22.5 hours

30
An applicator as disclosed in US patent No. 6,177,126 B1 was used for coating the collagen
sponge strips with the suspension.

The coated collagen sponge strips were dried as follows:

35 The coated strips were incubated for 10 minutes at a temperature of 6.5°C and a relative
humidity of 90%.
The coated strips were then dried in a vacuum drying chamber at the following drying
conditions:
~ Alr condition: temperature of 6.5°C, relative humidity 90%



Opr aski n30- 409 i | ospon forte60-70%N || ospon Spezi al 50%Tacot anp NU

kni t 60- 709 Et hi sorb Pat ch95% Col | agen sponge Nyconed <5% PCT/ | B02/01- 45~
As Ethi sowl j2@sgysyery rigid carrier the adhesion of the caatymabssyery
bad. Therefore coated Ethisorb~ |ost alnost all of the coating in this

i nvestigation. Conpared to coated 10 cehl agen sponge of Nyconed all the

ot her investigated carriers have a flat surface to be coated. Therefore the
coating lies r 0 rrier. This |l eads to a rather
unfl exi bi e st !rﬁ\tiéltgwathmulgk%%plpaglog%lvet g%ihg}re??'g{rﬂs Bending or rolling up

of ten breaks VP&IUHaA8 MBaN n |tself 15 After insertion of the coated
carriers intophg titheeadbutshe endoscopi c equi pnent and the unfol ding of the
-sanpl e afterwards all carriers except collagen sponge of Nyconed |ost quite
a lot of the coating so that |arge areas are |left without coating material.
The st ruct Uihe adragidnectitoe ebteihedligoaingdoncthk [caklpgrn spoggestiiss wircappasdrsatefy 0.Be

i gh {1 exi Bhdicky wien 2QaRRRG0EEN: & HakerPh IRLELEA LOBMI ARG SpyCOMd

col | agen sponge is foanmed an as_pol ygonal chanbers 1 nside. e surface
t hese chantfEasenyLf &0 -t1808 aRBrfRis? M8 caverns enl arge the coatlng
surface. During coating the coating suspension is distributed evenly onto

t he struct%{gg q”face During the drying the solution containing both
fibrinogen nbin is fixed as solids into the caverns. Therefore
TachoComd® can be 25 cut to desired sizes and can be inserted into

endoscopl c IﬁCih'é @.@ﬁt éeaaﬁhneomé/s@pmnl coh€iss K mdrOfdringgerr@lia8Bbn RTanBO | 0SS
at all. F t?\é d;a\é/l) TachoConb is a big advantage conpared
to all oth Vi" E'?m%ﬁhoé'@” 8‘Eeaﬁ1d Fe4"¥s. 30 Manufacture of col | agen
sponge ' The col |l agen sponge referred to in the present text may be

manuf act ur dehy G’sfféﬁé Q&Qol@r&ue%‘?% A by wb%}hb&%ﬁw‘éé‘%‘?% drBud: ho%IQ)yIEHrE)glygr?g @Rd as

descri bed bel ow been found at the success coat

col | agenlssﬁawd\%ng/\ﬂ‘ﬁi‘t'&% P'B? P3regetRES pr epar at i on depends on the texture of
the col | ageibripeagmixtlite:i s thus desirable to provide a method of producing
a collagen sp i Lxt in particular with the ai m of
maki ng t he _coﬁ)?%%em éthgﬁmg?éch’?taéb% cﬁxf%uhc?coatl ng wwth a fibrin glue
preparatiom, $65&S gtmlman\ﬂbrmmrows@tIM/ | BO2/01. 15-4 30 obtain a nmateri al
for healing. aggisﬁg\@lﬁ,%ga\ymunds It is further desirable to provide a nethod

of producgi coIIa e ha roved C char cterlstlcs in
el Bt ord o g RbERoas MR GBS SRY (e SBHERR g bl ot e
elast|C|ty'HMQh@nwaamd elastlcity nodul e. It is further deS|rabIe to

provide a net hogl ) QtnaRbERBbY S B06®! | agen sponge which 5 is air and liquid
tight in the sense that, once the collagen sponge is applied to a wound, it

will not alloll4l? 8Y'”? #'HE]WB"‘th”EH)'QROQ hrough the col | agen sponge. Thus, the
met hod of Buwsparsiang t he col | agen sponge, may conprise the steps of: -
prepari ac : Iy gen gel, so as to
obtain rajtgcol I gg%%gﬁl%ﬁﬂmn %Quuonnavﬁ%%gg tHeﬂﬁtﬂP%Q& 'q@ct)bgs to obt ain a dry
bl ock of col | 6eA f@'p@ig@forﬁa\)ﬁeqﬁ'@nc«r@a@sé?%tq érf'éf"ﬂpgef‘ mixBirati ng, fromthe
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t han mm an avln er aneter average o
at nost 3 nm 3”12»0 ?'6?‘9 él%t c n"i'aéxafc}a %{h f g)rtﬁﬁ i CRERT SR VﬁLut"éer shoul d be

understood as the largest straight-line wall-to-wall distance in a chanber,
i.e. as idesds ,gﬁﬁ,tcrm@gé}@ats straight-line distance of a chanber. The
chanmbers mm g L po FF?; o_nal hape, such as of an 20 octagonal shape. It
has been f VR aneter of nore than 0.75 nmand less than 4
nm or a chardsiingdinsemeicesurad witagiee stbeladppamsis @pivad toahd &afisintAe 9c8blgagen
.sponge partd.g wﬁrly usef ul for being coated with a fibrin glue preparation.
Preferably, col | agen \% has a dréﬁ25 nmass in the range of 2-20 ng dry
mass per 1 3gPQ€IC'e e froksWardipesydiamgien): £8.6+430-fy™ such as 6-11 ng per i g
.gel . The351ynamc viscosity of the col I agen gel is preferably 2-20 Ncm such
as 4-i0 Nc e col S pr ef er abl

Content of GRNadh B AR DoTirodt crpayertcpes B PR bl FidogedsalBber

el asticity spougd erip$ werrepredghtubgtad I8 pongling chamber, @t &t fpllpwing lsenditiange of
5-100 N cm_ syghpastdd: 88o& cm and

~ Relative humidity: 89%




30 the density of the sponge is preferably 1-10 ng/cnB, such as 2-7 ng/cnB.
Tt has been found that a coll agen sponge prepared by the above nethod is
air and |weuz@sg7is@ght in the sense that, once the col | agen pggRaReLeissy appl i ed
to a wound, it will not allow air or liquid to pass through the coll agen
sponge. Liquids are absorbed in the spamge. This 35 effect is primarily
achi eved due to the fact that the step of mxing air into the collagen gel
provi des a_co ich has a three-dinensional structure with

st acked cham@ﬁ@%@ﬁ‘iﬁ?ﬁ% Ii’glytr?l}c'i&subst antially totally enclosed by walls of
coll agen material, in contradiction to those known col | agen sponges which

have a fi b @pblidsedridsadisclos¥irdd% QaBii No .36, 175184 BO U Lsdsror EB&irkahk 28R eAE!
-may conpri %?o{aﬁ‘%ts%ri'sa\!vitoghedéuffer%nt types, such as type I, Il or Il from
mamal i an, PP ARsgan VUG REBFSINant “ sour ces, but all ot her types of

col l agen3can be used. The collagen may conprise material fromtendons

‘sel ect ed frRECbEd g6iR2dEen %%ﬁe%&jiﬁégwé?fa dﬁ&"aé‘?oll%ﬁ?.dons’ human tendons, and
bovi ne tenq. ns ditiona 5 or alternativel

.. IThe col |l agen I ad, 0 Y.
conprise r eg% SBIRARYPE A9 @gH@aﬁ%q gﬁ??ﬂamﬁ'”%‘?@ a&BItFéB%rﬁtL{f% At &mtC 8Rd g felative
i sol at ed pautmidityfof898mge is preferably 50% - 100%related to dry mass of

t he sponge; 5% - % as 80% - 100% such as, 85% - 100%
such as 90‘%@?{[%8&&@30 er%épe 32&) r'-eaﬁg%a gus”%?:éryénsg 8‘?n%be§§5};hegﬁlbcﬁw%9sdr§§‘g- 97%
such as 1P0coulifjansge9, The step of preparing the collagen gel preferably

conpri ses theaipt&ftidH: temp&rbfiré B .5P€ LRBIORSMRIitydbgnPer ature between -10C
and -30C, and i he - renpvi ng foreign protein fromthe

peeling t tendons, 1
t endons, - r e’éfﬁﬁ?‘%éh%EPW%“ﬁgB%¥a‘V?f t4he MERIGRYT - swelling the tendons,
honogeni si rg VdveuswePlrelshrt endons. 20 The steps of storing, peeling,
renovi ng protgikhg dReuehBgsof germcontent, and swelling aimat purifying
the raw naterial, whereas the step of honbgeni sing ains at obtaining the
col | ageﬂsi n the formof a gel. The step of reducing of germ content
pr ef er abl y Theaprasise of attdobrginan c@ting onIHeE BolRGemBpote GEHR WS appFdkim&HG0.2S

| actic aci 3 .nfh r...an organic sol vent. such as_an

al cohol , sﬂn %swg r?]g%gﬁglﬁsc’f&gé#ngfgbspgkeé‘dh%gef'totu?ﬁémtagh%ﬁ?ﬁé.Sﬁ‘i"iﬁf ?ﬂ%r, t he
step of swEERUESY 6f 80P e 1R2@Mhgun forpr dineitesbl y conpri ses adding lactic acid to
the tendons. The lactic acid used may be a 0.40 - 0.50% | actic acid, such
as a 0.45%.| act| cid. 30 The step of swelling of the tendons may conprise
stori ng%t%hogl?%%%&ﬁg at a tenperature of 4C to 25C, such as a tenperature of
10C to 20C, for a period of 48 to 200 hours, such as a period of 100 to 200
hours.  The1%@Batah cBERE Qb tnialtngs Hihb Pl gf?,“éo\)irﬁtwoggﬂr?r@ aRd ¥psBhih) 6

out so as to obtain a 35 particle size of collagen gel ts,

fibre ball éﬁab&m T?f the §Pihs RIsPYIsion vips.investigatgd f%f&&ﬁ dyeatign BF & £PFHROArgcess ehy
Furt her, t heushydéercaiviohaeatet emidiibohs sf tfe Hrbductioh Famen) egelat argee pr ef erabl y as
stated aglgove. The appropriate characteristics may for exanple be achieved
by perform_ng the step of honobgenising the swelled tendons by neans of a

t oot hed di Eﬂgrﬁthe Horadefusesryite g diresent sameting BimentThe resyits Gpe 688G taldle
PCT/ | BO2/ O bkisw. The step of mixing air into the collagen gel preferably
conprises the steps of:

Human fibrinogen | Bovine thrombin Aprotinin
. (mg/ml) (LU. /ml) (Ph.Eur. U./ml )
At start of coating 50.0 21.8 0.59
After 4.5 hours 49.7 23.3 0.59
After 7 hours (end of 49,1 20.4 0.56
coating process)
30 Table I

The results show satisfactory stabilityfffor all three components.
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%P &getedfspamge Nycomed [lab sample]: insertion into endoscopic
equipment

6.3 Coated collagen sponge Nycomed [lab sample]: unfolded after insertion
into endoscopic equipment

6.3 Coated collagen sponge Nycomed [production sample= TachoComb®J:

unfolded after insertion Into endoscopic equipment

Figure 7

endoscopic tool: Endodock®

endoscopic tool: Endodock®
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- drying the collagen foam so as to obtain a dry bl ock of collagen sponge

havi ng chanbers therein,
parts of wweangesfaavi ng the foll owi ng 25 properti es:
the range of 5 to 100 N cm

i sol ati ng,

- el agidgighyoregul e

- density in the range of 1 to 10 ny/cnB,

chanber dianeter of nore than 0.75 mmand | ess than 4 mm or a chanber

di aneter average of at nost 3 mm
PCT/1B02/01-4S-1 1. A suspension conprising fibrinogen,
t he suspension having been 5 obtained by a nethod conprising:

al cohol ,

providing a fibrinogen m xture of fibrinogen and an al cohol,

WO 112/11 S87

S11 34 CLAI MS
t hr ombi n and

providin

fromthe bl ock of collagen sponge,

in

g a

thrombi n M edrbsRisOh of BSREPNPcoritd dnge eRRRbGomb B) WithDtAdd abeP b dH8R oated
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ture,

SO0 as to obtai'n said suspension,
ggen and thronbin particles, the Folk Ward nean
100 E-m 2. A suspension according to

10 th

e

claim 1, whepelb, bPghehiglds Ward mean dianeter of the particles is 35 - 80
15 A suspension according to claiml1l or 2, wherein the viscosity of

~’m

t he suspension is so that a volunme of 90 -
i nfl uenced Mycaguavity only,

2 LU0 LeAhoR
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Ethicon, Robert-Koch-Str. 1
D-22851 Norderstedt

Tabotamp® NU Knit

Oxidized regenerated cellulose

Johnson/Johnson
(manufacturer)

Ethicon, Robert-Koch-Str. 1
D-22851 Norderstedt

Collagen sponge
Nycomed

Equine collagen sponge

Nycomed Austria
Sankt-Peter-Str. 25
A-4021 LINZ

AlohfRARIACSHAG Z4aB0DE NI .

a

bottom portion with a height of 17

75
f

30
ol ,

nmbi n
Vim

nis
er

An area of 2x4,5cm2 of each carrier was coated with TachoComb S coating suspension,

The amount of coating suspension corresponded to TachoComb specification (5,5mg

15 fibrinogen/cm?2). The samples were dried.

20

2. A sample of 1x4cm? was prepared of each coated carrier.

3. The adhesion of the layer was tested as follows



t he al cohol to obtain said fibrinogen mxture. 9. A nethod according to any
of clains 6-8, wherein, at the step of providing the m xture, the m xture

i s honogewiopzpfss73 10. A nmethod according to claim9, whempgiiyghd§g] Xture

i s honogeni zed at a tenperature between 0C and 12C. 11. A nethod according
to claim 10, wherein the m xture is homgpgeni zed at a tenperature 15 between
2C and 8C. 12. A nethod according to claim 11, wherein the tenperature is

| ower ed dur zation. 20 13. A nethod according to any of clains
6-12, wher e’?ér%gt%%@ﬁ&(ynbl n conprises at | east one of: human thronbin,

bovi ne thrombi n, and reconbi nant thronbin. 14. A nethod according to any of
clains 6- 13qppmk3;emsei n the fibrinogen corrpri ses at | east one of: human
-fibrinogen Q nt fibri no A nmet hod according to any of
clains 6- 14““3%8??% 'feh %ﬁgbeé‘ﬁeg]it(? %%’%m(%rrpri ses aprotinin. 16. A

met hod acc ofietiofigshakeaeymiihedcwith fisat®nlidevicaher ei n t he al cohol is an et hanol .

30 17. A m@%lﬁ%m[ﬂt@g%gu&loﬂl m 16, wherein the ethanol is an anhydrous
et hanol . 18. A nethod accor to any of clainms 6-17, wherein the step of

mi xi ng fi bri'PRIYBHNnFSERSH dUBRTf 158 'PFWWPH“QWFX‘Q"UT #opRercarri ed out whil e
stirring the suspension. 35 19. A nethod according to claim 18, wherein the
stirring i%g%Wed out at a tenperature between 0C and 12 C WO

02/ 058750 36 i B02/ (11-15-4 20. A method according to claim19, wherein
the stirkd dgeipsocedyneiand calgulation fortdetqyminindplragien aksedesoribeddb@G- 21. A met hod
for coating a carrier with a suspension conprising fibrinogen and thronbin,
5 wherein the @spensi on has been derived froma nethod conprising the
steps of: iding a fibrinogen mxture of fibrinogen and an al cohol,
providing a thronbin m xture of thronbin and an al cohol, - m xi ng t he
fibrinogen dé\‘%é AT e and— e throndigr st ure;—so %brééi’o cl
suspensi on so_as tao aohtain suspensi on containing W@?. n cnen and
thronbi n pf@APHNE, the Fol k \aflbopfedietagsnanet er| 1t the particl es| bei ng 25

- 100 pm tWEﬁosrpsah?é@a:t@Brﬁraﬁtl NG| GoRR Dol dia: provgding the suspensi on of
fibrinogen s ;hGJ—,-at——a_LgcaLLgn_near_t_he_caLLLer, 15 -
applying s B8P surface of [4he carrier. 22.{ A nethod
accor di ng tEbhns¢r3®rPaﬂ:b (Z¥P@1%1 n | heygtadtin/ddxansn a Lol 3 agen carrier.

Tabotamp® NU Knit oxidized cellulose 9,2

Collagen sponge Nycomed collagen, foamed 0,15

15
Comment

All carriers except Nycomed collagen sponge are not flexible after coating.

The sample has to be cut out very cautiously. If it is cut out by using a pair of scissors a

lot of the coating material will flake off because the layer in itself is rigid. Ethisorb® patch
20 showed almost no connection with the coating material at all. When shaken a little bit, all

of the coating peels off like a ,carpet®.

The difference between Nycomed collagen sponge and the other carrier materials shows

quite clearly.

25 FElasticity of the moistened coated carrier

Procedure
1. Coating of different carriers
An area of 2x4,5cm? of each carrier was coated with TachoComb S coating suspension.
30 The amount of coating suspension corresponded to TachoComb specification (5,5mg
fibrinogen/cm2). The samples were dried.



23. A nethod according to claim?22, wherein the collagen carrier is a
col | agen sponge. 20 24. A nethod according to claim 23, wherein the

col | agen qppngesisyl fils at | east one of the follow ng cri tm/®oze48H val ue
between 5.0 and 6.0, - lactic acrd content at the nost 5/0, 25 - ammoni um
content at the nost 0.5% - soluble progein content, cal culated as al bumn
content, at the nost 0.5% - sulphate ashes content at the nost 1. 0% -
heavy met a cont t th ob| ol o |caI ur|t he
Toat 103 CRUPEET oF R e RV iy RPRSH of gt SRGh e TnE g arihg PR,
mg/ cnB, - eifdke dms@wmﬁbdai;éenenﬂmh@ range of 5-100 N/cm 25 A et hod
according to claim23 or 24, wherein the carrier is a coll agen sponge, and

35 wherein the coIIa en spongq% has been derived froma nethod conprisin
the steps of: "B éffEP nyea Y aﬁcgr?”ﬂe?“t on A% FREQiPer nthset Hkee JP| ¢'E‘;lg“‘é?fﬁic'glel
so as to Dbigaipment esldesyibad frodetail undbr yhebeddne tpoédeag:eh Treamressoreasad gut on

‘obtain a drKﬁg' %&ksh%fet %Jh' &pa?@e\fi' et gﬂg & Bt %,-{b%r Rand "R QO par%(e;jt f§7

PCT/ 1 B0O2/ O1 I'sol a gen sponge,

sponge wi t FX@andeafpen tﬂ'l“éﬁ'ﬁteeﬂ'h%ﬁreﬁmféh@ B0 WAS ”?ﬁi'ﬁta‘ﬁé a sl highest expansionor
W th chanmbeigmtof an average di agonal dinmension of 3 nm 5 26. A nethod
according to any of clains 21-25, wherein the step of applying the
suspension to the carrier is performed at an anmbient tenperature of 0 -
12C. 27. 1A Methbodesmoptiordi ng to claim 26, wherein the step of applying the
suspension to the carrier is carried out at an anbient tenperature of 1 -
10 C. 10 28, A nethod according to claim27, wherein the step of applying
the suspensifFAtS/EREMCEIrier is carried out at an anbi ent tenperature of 2
- 8 C 29. rerisetthqdingc@e@adiangF)t 0 any of clains 21-28, wherein the step of

appl yi ng th@re%sﬁresbﬁfp‘?ﬂglb%&l L@g sgarri er is carried out in an anbient

at nosphere W arel of 75 - 99% 30. A nmethod according to
cl ai m 2915 vbﬁ%‘?éflaﬁo'mﬁteréﬂé’ﬁoﬁ‘ﬁ)a@ppl y| ng the suspension to the carrier is

carried outglhst @ﬁn@r(bldg,@ﬁmgi rrmmheg&nmgtim |l ative humidity of 85 - 95%

31. Ane . 08
o oo, 12 rikgne diEREh ag et aetioTes TREeR e bl vt efinedie ng
surtace. 3Zgraguatiet hsmbsacscor di ng to any of clains 21-31, wherein the

suspensi on pryseiogichl Hhed 25 evenly over a given width of the coating
surface, 2650 that "the mass of fibrinogen per area

Procedure

The following equipment is connected air tight to the three outlets of the pressure
buffering bottle via silicone tubings:

a) peristaltic pumpe

25 b) manometer
¢) glass funnel/opening 2
A double sheet of about 8x8cm2 is cut from a Latex glove. This sheet is fixed alrtight to
the glass funnel/ opening 1.

About 5-7cm?2 coated area are cut out of the coated carrier using a scaipel.

30 The area of the sample is measured (starting area). The coating of the sample is
moistened with saline and placed on the Latex sheet. Then it is pressed to the Latex sheet
manually for about 1min.

Using the peristaltic pump the Latex sheet is expanded by putting on a pressure of about
70mbar. This is repeated twice with relaxation of the Latex sheet afterwards. At the third

35 expansion the area (length and width) of the coated carrier is measured at the highest
point of Latex sheet expansion.

Calculation:



unit of the coating surface varies at nost 25% 33. A nethod according to
any of clains 21-32, wherein an applicator conprising at |east one jet is
used for weplsg8ot he suspension to the carrier, whereby thla/Bys@QREi on i s
forced 30 through the jet while the carrier and the jet are noved rel ative
to each other. 34. A nethod according b9 any of clains 21-32, wherein an
applicator conprising a container having a plurality of separate outlets is

used for ap N suspension to. th rrjer, and wherein the suspension
is forced f”?%xrﬁ'ﬁqﬁ Fa Cont ai B R chiich P o) nto 35 the carrier. 35. A
met hod according to cI ai m gartinglaegactfisampte carrier and the applicator are
noved relative to each other in a transport direction while the suspension

‘i's being ap I |ed to the carrier. WO U2/ US87SU 38 PCT/ | BU2/ Ul~5-4 36. A

met hod acc to claim35, wherein the rate of novenent is 0.025 m's -
0.05 ns55 37 A met hod according to claim36, wherein the rate of
‘nmovenent i 30064 mMs—387=A frod—accor-cirng ctaj ns 34- 37,
wherein the ?J'i'%*w rate of susoen‘l—(a;br?THanI ied to the c%?srtllﬁwfa C)rroug t he

appl i cat or|{rEaskgT® - 600 ni/ m n. |vOrBEollzgenet hod accordi Ag& o cl ai m 38,

wherein th ﬂlcbé?:‘éln@&é&el(ﬁnﬁwu - b%pmdbﬁﬂg o 40 A[method (aggcording| to claim
39, wherei flowrate (s 49%5°- 505 M /mn 4 A et hod _of drying a

suspensi on ‘%4'°?H°B@|Sr'?8§'€h(1”f'ﬂ)r onhPH2EFd an al cohol appl i dd’%as a 15{wet
coating on Eth@@-at@magcrsmac@) of amg@amnm.oxgnlaa met hod com;rl sing the step

of : subm’t u € ¢ SStr-e—hel-ow 1" rFBar—s0 as to
obtain a df ggtam(%@t ‘F{Ef Sur f ace ()ﬂx'é'ﬁ%d%%'l"‘b?%r sp as to f]i\fkate the dried
coating to CtdﬂaagamsﬁonggNsmrﬁate dcﬂlagéh fedrheatl accordi ng tighscl ai m 4{L, wherein

t he suspenstofr—thas—been—obtained uy 20——providing—a—fibrinogen—m xt ure of
fibrinogen and an al cohol, - providing a thronbin m xture of thronbin and
an al cohol, - mxing the fibrinogen m xture and the thronbin m xture, so as

to obtain s@nsmspspensi on, and wherein the carri er is a collagen sponge
whi ch has end i.ved Prom a ne t.h teps. of: -
preparing a 80?‘?%[5 % jhe “mojzfene %?iﬁe Fh yc@ﬁ]efja 5%‘0 é’fn,b?s'% ogg §fothe
obt ai n at@dmpagent ¢heaaqteristids wi b prrmeumlElaag@W sozagntieb inmtharariodirbdanidaly
E: ggt 8; ggukg?ewn;\ﬁ@%%dﬁ% Q&ru@h%ﬂ@ﬁ& Sod BBk foll 3N rorle&alnare' ssgaané.amarrdhe
S

Chan 075 rHRPRAEN SBSTRiR oA hRas SEPPRTRS iEaRRut Y R Rsh “B0ehoe e dgina
di mensi on ot &8. m"deaMeerim(hE ¢0Iaang:oamedigtelva§05mmvélp§non%dipezbaltalné Qudskinfen
sponge by: shoﬁ@@‘é{rﬁl&ﬂ%lﬁgﬁct{% H@Q oﬁg pof fibrinogen, thronbin and an
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Procedure:

1. Coating of different carriers

20 An area of 2x4cm? of each carrier was coated with TachoComb S coating suspension.
The amount of coating suspension corresponded to TachoComb specification (5,5mg
fibrinogen/cm?). The samples were dried.

2. The handling of the coated carrier samples for use in endoscopic surgery and the loss of
25 coating due to this handling are documented by a digital photo-equipment.

Method description
Apparatus

30 Endodock: Endoscopic tool designed for the use of TachoComb® in endoscopic surgery (see

Figure 7).Digital photo-equipment.



44. A method according to claim43, wherein the coated carrier is submtted
to said pressure at a tenperature of 1C - 10C. 5 45. A nethod according to
cl ai m 44, whRlRs#Rgt he coated carrier is submtted to sai d RragsyEAsAt a
tenperature of 2C - 8C. 46. A nethod according to any of clains 41-45,
wherein the coated carrier is submtte%to said pressure at a relative

hum dity of the surroundi ng at nosphere of 75 - 99% 10 47. A nethod
according to any of clainms 41-46, wherein the coated carrier is submtted
to said pr éé%”@fé"’&?t’gét‘?‘éﬁéf’?r\?e humi dity of the surrounding atnosphere of 85
- 95% 48. A rrethod according to any of clalms 41-47, wherein flow of air
passes acr pgss—the—15—coated—cari eyH-hyg. 49 A net hod according
-to any of cfaér'le“n; 43- 48, wherein Fﬁré'e ngee@'carrl er is kept at said

t enper at ur gOHraskin® perl od of at I lyash. colldgeor. 20 50. A nethod according to
any of cla mtheg t rrier—is kept at said tenperature
for a peri Wgébé)g?qf)gg@tﬁhgﬂhoun%% Cﬁﬂ?cmﬁt hod a¢cor di ng to any of clains
43- 48, whe['¥ilpsRoR@ I6aPEd WAL ri egelptinekept at sai d tenperature for a period

of at | eas[EtRisbrBE RatcP @ VP80 MEPAIPEa@mFabeHrde any of claims 41-8S1,
wherein th ating-surface istat |east 75%the size of

the area OFG?H@NB&E‘H ng sur f| ¥Edzedeeliulesget hog according to any of
clains 41- IIal_M]ﬁngther@)mécBa OFollbhén, @6dreet coatiing 30 surface is at | east
80% t he si ze—of—the—area—oef—thelwet—ceating—surface. 54. A nmethod according
to any of clainms 41-53, wherein the carrier and the dried coating surface
have a water content not exceeding 12% by wei ght. 35 55. A nethod accordi ng
to any ofs Ggidferf41-53, wherein the carrier and the dried coating surface
have a water content not exceeding 8% by weight. 56. A nethod according to
any of cl ai fEUFISeHES BiRRCELAC RE & uspensi on further conprises aprotinln.
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bel ow 1000 aubting dgotoathist lmndlricaare dacunerdd.15 coati ng surface on the carrier,
so as to fixate the dried coating to the coating surface, the coated
col I agen sp @ge having at | east one of the follow ng properties: - the
suspensi on &P i but ed evenly over a given width of the coating surface,
so that theramhsconed (doabed émwcqmegeraﬁmgumytoméd)t iRcer@ofiopid Gufdery ACeViAbites
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Vi br of i x2& reseiment. Bhef p@qw@ﬁ@y egfipwent is generally 10- 13mm |n dlameter To be inserted

into the tube TachoComb is flattened and then wrapped around a guiding ,pin® and then

inserted carefully into the tube. Therefore the connection of the coating to the carrier and
within itself has to be strong but the product has to stay flexible enough in dry condition to
be bent and rolled up. When brought to the site of the surgery TachoComb is carefully

25 pulled out of the tube, Then it has to be unwrapped and placed to the wound sutface. This
often requires some adjustments. Therefore adhesion of the layer to the carrier should be
strong enough to withstand this handling.

Results
30 The results are seen from the enclosed Figures 1-6. An estimate of the cast of coating
material is as follows:



1200 rpmfor 2 mnutes. 58. A coated coll agen sponge according to claimb57,
wherei n the suspension has a water content of 20 - 80 ng/m . 25 59. A

coat ed coWoapmessponge according to claimb57, wherein the gysigepeisen has a
wat er content of 24 - 32 ng/m . 60. A coated collagen sponge according to
any of clainms 57-59, wherein the thronmgyn 30 content of the suspension is
20 - 40 LU./m . 61. A coated col |l agen sponge according to any of clains
57-59, vvheréem sagld t hronbin cao t_g(‘; 8 is 24 - 33 LU./m. 35 62. A coated

col | agen sponr%é ccording to n%} °cl ai ms 57-61, wherein the thrombin
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The high flexibility of dry TachoComb is a big advantage compared to all other investigated
coated carriers.
30

Manufacture of collagen sponge

The collagen sponge referred to in the present text may be manufactured by a method as
generally illustrated in Figs. 10 and 11 and as described below:

35
It has been found that the successful coating of a collagen sponge with a fibrin glue
preparation depends on the texture of the collagen sponge. It is thus desirable to provide a
method of producing a collagen sponge with a certain texture, in particular with the aim of
making the collagen sponge suitable for coating with a fibrin glue preparation, so as to
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15 - removing foreign protein from the tendons,

reducing germ content in the tendons,

swelling the tendons,

homogenising the swelled tendons.

20 The steps of storing, peeling, removing protein, reducing of germ content, and swelling
aim at purifying the raw material, whereas the step of homogenising aims at obtaining the
collagen in the form of a gel.

The step of reducing of germ content preferably comprises adding an acid, such as an

25 organic acid, such as lactic acid to the tendons, Further, an organic solvent, such as an
alcohol, such as ethanol is preferably added to the tendons. Further, the step of swelling of
the tendons preferably comprises adding lactic acid to the tendons. The lactic acid used
may be a 0.40 - 0.50% lactic acid, such as a 0.45% lactic acid.

30 The step of swelling of the tendons may comprise storing the tendons at a temperature of
4°C to 25°C, such as a temperature of 10°C to 20°C, for a period of 48 to 200 hours, such

as a period of 100 to 200 hours.

The step of homogenising the swelled tendons is preferably carried out so as to obtain a

35 particle size of collagen gel fragments, i.e. fibre balls, with a diameter of 0.8 ~ 1.2 cm, such
as approximately 1 cm. Further, the physical characteristics of the collagen gel are
preferably as stated above. The appropriate characteristics may for example be achieved
by performing the step of homogenising the swelled tendons by means of a toothed disk
mill or adequate homogenisation equipment.
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- leading the selected part of the collagen foam out of the fractionising channel for

drying thereof.
15
In a preferred embodiment of the method, a temperature of 15°C to 40°C, such as 20°C to
25°C is maintained in the fractionising channel.

Subsequent to mixing air into the collagen gel, the collagen foam may be homogenised for
20 a period of 2 to 4 minutes.

Prior to the step of drying the collagen foam and subsequent to the step of mixing air into
the collagen gel, a neutraliser may be added to the collagen foam, and the collagen foam is
preferably neutralised in order to arrive from a pH-value of, usually, between 2.5 and 3.5

25 to a pH-value in the collagen foam between 6.5 and 8.5. A neutraliser comprising an
ammonia solution may be used, and the collagen foam is preferably neutralised for a
period of 5-30 hours, such as 10-20 hours, such as approximately 24 hours.

Prior to the step of drying the collagen foam, the collagen foam is preferably filled into a
30 drying container in such a way that substantially no air is drawn into the foam while filling.

The step of drying preferably comprises drying at a temperature between 15°C and 60°C,
such as between 20° and 40°C, for a period of 50-200 hours, such as 100-150 hours, so as
to obtain a dry collagen sponge. The drying may be performed at a pressure slightly under

35 atmospheric pressure, such as at a pressure of between 700 and 900 mbar, such as
approximately 800 mbar.

The collagen sponge produced by the above method preferably fulfils at least one of the

following criteria:
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T10%& () -s 10F& (Ifetal content at the most 20 ppm,
microbiological purity, at the most 10° CFU/g,
collagen content of 75% to 100%,

density of 1-10 mg/cm?, such as 2-7 mg/cm?,
elasticity module of 5-100 N/cm, such as 10-50 N/cm.

1

I

10

The step of isolating parts of collagen sponge may comprise dividing the collagen sponge
into a plurality of parts by cutting. The parts obtained may be shaped in any desirable
form, such as conical, cylindrical, including cylindrical with an annular cross-section,

15 rectangular, polygonal, cubic, and flat sheets or they may be transformed into a granulate
by an appropriate granulating method etc.

As it is apparent from the above, the collagen sponge may be produced by a method,
comprising the steps of:
20 - preparing a collagen gel,
— mixing air into the collagen gel, so as to obtain a collagen foam,
— drying the collagen foam, so as to obtain a dry block of collagen sponge having
chambers therein,
- isolating, from the block of collagen sponge, parts of sponge having the following
25 properties:
-~ elasticity module in the range of 5 to 100 N/cm,
— density in the range of 1 to 10 mg/cm?,
chamber diameter of more than 0.75 mm and less than 4 mm, or a chamber diameter
average of at most 3 mm.
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10 the suspension containing fibrinogen and thrombin particles, the Folk Ward mean diameter
of the particles being 25 - 100 pum.

2. A suspension according to claim 1, wherein the Folk Ward mean diameter of the
particles is 35 - 80 um.
15
3. A suspension according to claim 1 or 2, wherein the viscosity of the suspension is so
that a volume of 90 - 120 ml of suspension, when influenced by gravity only, exits through
a bottom opening of a container having
—~ a cylindrical portion with an inner diameter of 40 - 50 mm and a height of 55 - 65 mm,
20 and
— a conical bottom portion with a height of 17 - 23 mm, whereby the bottom opening is
provided at the lower end of the conical portion as a circular opening with a diameter
of 2 - 3 mm,
in 25 - 75 seconds.
25
4. A suspension according to claim 3, wherein said volume of suspension exits through the
bottom opening in 30 - 50 seconds.

5. A suspension according to any of claims 1-4, further comprising aprotinin.
30
6. A method of preparing a suspension with fibrinogen and thrombin, comprising:
-~ providing a fibrinogen mixture of fibrinogen and an alcohol,
- providing a thrombin mixture of thrombin and an alcohol,
- mixing the fibrinogen mixture and the thrombin mixture, so as to obtain said
35 suspension,

so as to obtain a suspension containing fibrinogen and thrombin particles, the Folk Ward
mean diameter of the particles being 25 - 100 um.
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between 0°C and 12°C.

11. A method according to claim 10, wherein the mixture is homogenized at a temperature
15 between 2°C and 8°C,

12. A method according to claim 11, wherein the temperature is lowered during
homogenization.

20 13. A method according to any of claims 6-12, wherein the thrombin comprises at least
one of: human thrombin, bovine thrombin, and recombinant thrombin.

14. A method according to any of claims 6-13, wherein the fibrinogen comprises at least
one of: human fibrinogen and recombinant fibrinogen.

25
15. A method according to any of claims 6-14, wherein the suspension further comprises
aprotinin.

16. A method according to any of claims 6-15, wherein the alcohol is an ethanol,
30

17. A method according to claim 16, wherein the ethanol is an anhydrous ethanol.

18. A method according to any of claims 6-17, wherein the step of mixing fibrinogen
mixture and the thrombin mixture is carried out while stirring the suspension.
35

19. A method according to claim 18, wherein the stirring is carried out at a temperature
between 0°C and 12 °C.
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- microbiological purity, at the most 10° CFU/g,
30 - collagen content of 75 to 100%,
- density of 1 to 10 mg/cm?,

- elasticity module in the range of 5-100 N/cm.

25. A method according to claim 23 or 24, wherein the carrier is a collagen sponge, and
35 wherein the collagen sponge has been derived from a method comprising the steps of:
preparing a collagen gel,
- mixing air into the collagen gel, so as to obtain a collagen foam,
-~ drying the collagen foam, so as to obtain a dry block of carrier having chambers
therein,
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carrier, and wherein the suspension is forced from the container through the outlets onto
35 the carrier.

35. A method according to claim 34, wherein the carrier and the applicator are moved
relative to each other in a transport direction while the suspension is being applied to the

carrier.
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applied to the carrier through the applicator is 400 - 600 ml/min.

10 39. A method according to claim 38, wherein the flow rate is 470 - 550 ml/min.
40. A method according to claim 39, wherein the flow rate is 495 - 505 mi/min.

41. A method of drying a suspension of fibrinogen, thrombin and an alcohol applied as a
15 wet coating on a coatihg surface of a carrier, the method comprising the step of:

submitting the coated carrier to a pressure below 1000 mbar, so as to obtain a dried

coating surface on the carrier, so as to fixate the dried coating to the coating surface.

42. A method according to claim 41, wherein the suspension has been obtained by:

20 - providing a fibrinogen mixture of fibrinogen and an alcohol,

- providing a thrombin mixture of thrombin and an alcohol,

- mixing the fibrinogen mixture and the thrombin mixture, so as to obtain said
suspension,

and wherein the carrier is a collagen sponge which has been derived from a method

25 comprising the steps of:

- preparing a collagen gel,

- mixing air into the collagen gel, so as to obtain a collagen foam,

- drying the collagen foam, so as to obtain a dry block of collagen sponge having
chambers therein,

30 - isolating, from the block of collagen sponge, parts of sponge with a chamber diameter
of more than 0.75 mm and less than 4 mm, or with a chamber with an average
diagonal dimension of 3 mm

and wherein the coating has been applied to the collagen sponge by:
- providing the suspension of fibrinogen, thrombin and an alcohol at a location near the

35 collagen sponge,

-~ applying the suspension to the coating surface of the collagen sponge,

43. A method according to claim 41 or 42, wherein the coated carrier is submitted to said
pressure at a temperature of 0°C - 12°C.
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47. A method according to any of claims 41-46, wherein the coated carrier is submitted to
said pressure at a relative humidity of the surrounding atmosphere of 85 - 95%.

48. A method according to any of claims 41-47, wherein flow of air passes across the
15 coated carrier during drying.

49. A method according to any of claims 43-48, wherein the coated carrier is kept at said
temperature for a period of at least 1 hour.

20 50. A method according to any of claims 43-48, wherein the coated carrier is kept at said

temperature for a period of at least 2 hours.

51. A method according to any of claims 43-48, wherein the coated carrier is kept at said
temperature for a period of at least 4 hours.

25
52. A method according to any of claims 41-51, wherein the area of the dried coating
surface is at least 75% the size of the area of the wet coating surface.

53. A method according to any of claims 41-51, wherein the area of the dried coating
30 surface is at least 80% the size of the area of the wet coating surface.

54. A method according to any of claims 41-53, wherein the carrier and the dried coating
surface have a water content not exceeding 12% by weight.

35 55. A method according to any of claims 41-53, wherein the carrier and the dried coating
surface have a water content not exceeding 8% by welght.

56. A method according to any of claims 41-55, wherein the suspension further comprises
aprotinin.
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64. A coated collagen sponge according to any of claims 57-63, wherein the thrombin

content does not exceed 5 1.U./cm? at any location on the coating surface.

65. A coated collagen sponge according to any of claims 57-63, wherein the thrombin

content does not exceed 3.8 I.U./cm? at any location on the coating surface.

66. A coated collagen sponge according to any of claims 57-65, wherein the

microbiological purity of the coated carrier is 4 CFU/cm?, at the most.

67. A coated collagen sponge according to any of claims 57-65, wherein the

microbiological purity of the coated carrier is 2.25 CFU/cm?, at the most.

68, Use of a coated collagen sponge for tissue gluing, tissue sealing and haemostasis, the

collagen sponge having a coating of fibrinogen and thrombin, wherein the coated collagen

sponge has been obtained by a method comprising the steps of:

providing a collagen sponge by a method comprising:

— preparing a collagen gel,

— mixing air into the collagen gel, so as to obtain a collagen foam,

- drying the collagen foam, so as to obtain a dry block of collagen sponge having
chambers therein,

— Isolating, from the block of collagen sponge, parts of sponge with a chamber
diameter of more than 0.75 mm and less than 4 mm, or with a chamber with an
average diagonal dimension of 3 mm,

applying a suspension of fibrinogen, thrombin and an alcohol to a coating surface of

the collagen sponge, and

submitting the coated carrier to a pressure below 1000 mbar, so as to obtain a dried

coating surface on the carrier, so as to fixate the dried coating to the coating surface,

the coated collagen sponge having at least one of the following properties:

the suspension is distributed evenly over a given width of the coating surface, so that
the mass of fibrinogen per area unit of the coating surface varies at most 25%,

the abrasion of the coating is less than 2.0 mg/cm? when a sample of 1x5cm2 of the

coated material is shaken in a test-tube on a Vibrofix shaker at a frequency of 800 - 1200

rpm for 2 minutes.



