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PREPARI NG SUCH A SUSPENSI ON, A METHOD FOR COATI NG A CARRI ER W TH SUCH A
SUSPENSI ON, A METHOD OF DRYI NG A COATING OF A CARRI ER, AND A CGATE[DROGS
COLLAGEN SPONGE 5 TECHNI CAL FI ELD The present invention relates to a
suspensi on conprising fibrinogen, thronmbin, an alcohol' and optionally
aprotinin. The invention further relates to a nethod for preparing such a
10 suspension and to a method for coating a carrier with such a suspension.

Mvent i on.further « SOAOCFO58TE0;AY - IANIARIIPRILRIARUGAGIER |

particular a collagen carrier coated with a suspension according to the
i nvent i ord I&fﬂﬂﬂf@ﬁ@% e b P Opeteft (€1 4Me AR Bhtt hpyblivationeef the igqrnatippal Squngql\fe active

subst ances g@ﬁigﬁ&gﬁ %@ﬁﬂgﬁﬂﬁﬂg%ﬁégrler 15 The coated col P&EER carrier

may be usedbudgmndadki@atyt; detIBEpE bt Detenfpablisition qf fis fogrpeted yegsians y e (gl ui ng,

ti ssue seal $GR BT LK 2EMBSRISIT8). ¢Fheest i ng essentially of a S 8F coat ed
with  soli e‘;dé TItpBhENtD GF MEMEr | &P “H@g““f;ﬁ‘h ﬁi’lﬁ%l and thronbin. This
fixed combi natT oh ¢an be applied direct P T 52EN MU FARE. Upon

contact with blood, body fluids or 20 TEE%Q” hﬂgw:Pﬂégﬁff?;ﬁgchanlsm
of this SYSIEmmigmGsalhe 1inal stage Gf UHE URBANACSITON ERSLEHET in which
thronmbi n catal yses the conversion of fibrinogen to flbrln and the
activation of factor XIll to give Xllla. Faktor Xl Ila, once formed,
stabilises the fibrin clot by coval ent cross-linking. 25 Like a

t wo- conponent adhesi ve, wound surface and carrier are glued together by

pol ynerisation. During this process, which |asts approximtely 3 to .5

m nutes, the coated collagen carrier of the invention is preferably
pressed onto the wound area. The conponents of the conposition of the
dinvention are degraded enzymatically in about 4 - 6 nonths after
application. 30 .BACKGROUND OF THE | NVENTI ON Commercial fibrin glues, that
mmc the |last step of the coagul ati on cascade, consist of a highly
concentrated fibrinogen solution to be mxed with a thronbin sol ution
before 35 application to-the surgical wound exist. These m xtures contain a
fibrinolysis inhibitor, e.g. aprotinin or s-am nocaproicacid, to prevent
premature dissolution of the fibrin clot by the fibrinolytic enzyne

pl asm n. These two-conponent fibrin glues are valuable in various surgical
procedures but may be washed away before haenpstasis is achieved if the

bl eeding is heavy. The two-conponent fibrin glues furthernore need sone
preparatory
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di ssolution. Thus, they are rather inpractical and cunbersone 20&iw@9Pk with
and experWemyea&’fs) needed for successful -use of these fi bripg @O sPuri ng
the | ast decade numerous fibrin sealants becane the nethods of choice in -
surgery 5 in a nunber of indications. However, in the majority of trials
wth fibrin glues a collagen fleece was additionally used to inprove
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appr oxi mat ghy ok F¥hdePa (tropocol | agen) is coval entl 'y crossli nEed at
specific_sites. he mature protein is therefore insoluble and forns
charactetistic fibrils with high tensile strength. Numerous sub-classes of
col | agen I‘raicmmegmmg@gcrl bed, the nost common of which is collagen type I,
the main collagen type in ski n, tendons bones and cornea. Collagen is a.
fibrous protein consisting of a triple helix with a Iength of
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the |ight sUbSENSE QPIRINARxaed B fhe ke, Col l agen may be used as a materi al
for squSi ng wounds, possibly with a coating conprising a fibrin glue.
Fibrin'glues, i.e. the conbination of fibrinogen, thronmbin and aprotinin,
have 25 Jheecexsd ailagehcaneused behardpe btréaiy-loyudeQibs BB Y8 @b SsitidPor 9! Ui NG
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e rin glues
the glue ¥ s'dd’g'ﬁfﬁﬁﬁ FWWEUO%W&V %‘éef SPEnannfang terambipolhjeibredsatibonation chibr i n
has occur PedppliEd direetic tnegt Aiweupd elifam SperpamRsct M‘%Qﬂ&ﬂﬁwdy fRad ¥i ng

manual by bhiiskidl B8R, R SrbcAPIARRRLERCARLLSLS Fueh.as ol f agen

fl eece. %B npressi ve succe Bl i cations
this net hﬁclng O?IB?SCB%%HI‘ W) thiasniiin cafalypesaide soaveassionl aefl t!rmlostemtn fibrin and

di sadvant tgestivaive qifaqar il @Ngive XITR). #hkioe kYila, b R 8RAEstatiles TR Bogh

requires @xpgF tRARAL RS- ﬁllﬁllké ed personnel, and t he preparation is not
readily available I n cases of energency, the time for preparatlon being in

t he range of S
- 25 Like a two-component adhesive, wound surface and carrier are g!ued together by

polymerisation. During this procgss, which lasts approximately 3 to 5 minutes, the coated
collagen carrier of the invention is preferably pressed onto the wound érea The
components of the composition of the invention are degraded enzymatically in about 4 -6
months after application.

30 -

BACKGROUND OF THE INVENTION

Comimercial fibrin glues, that mimic the last step of the coagulation ca:.;cade,- consist of a
highly concentrated fibrinogen solution to be mixed with a thrombin solution before

~ 35 application to.the surgical wound ekist. These mixtures contain a fibrinolysis inhibitor, e.g.
aprotinin or e-aminocaproicacid, to prevent premature dissolution of the fibrin clot by the
ﬁbrinolytic‘enzyme plasmin. These two-component fibrin glues are valuable in various
surgical procedures but may be washed away before haemostasis is achieved if the
bleeding is heavy. The two-component fibrin glues furthermore need some preparatory




35 10 to 15 mn. These factors stinulated the devel opnent of an inproved
product resulting in the development of a fixed conbination of5ai@809 agen ‘
carrier V\nthacoatlng of solid fibrinogen, soli i.n and
solid a“f‘gﬁ‘?ﬁgn as disclosed in EP 0 059 265. 25 July 206%4’{%9@%587 50
PCT/1802/01454 3 The function of the_collagen carrier disclosed in EP O
059 265 is mainly that of a carrier #hi ch adsorbs and confers mechani cal
stability to the coagul ation preparation with which it is coated. 5 A
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was used 1 n contrast
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havi ng,
20 diameter of several hundred nm and is therefore visible in the light microscope as a thin

line.

Collagen may be used as a material for sealing wounds, possibly with a coating comprising
a fibrin glue. Fibrin glues, i.e. the‘ combination of fibrinogen, thrombin and ap’rotiriin, ‘have

25 successfully been used therapeutically for many years for gluing tissues and nerves and for .
sealing surfaces when there is minor bleeding. ‘One drawback of the fibrin glues has been V7
that in case of major bleeding the glue is uSUally washed away before sufficient
polymerisation of fibrin has occurred. To overcome this problem surgeqns have begun
applying manually liguid fibrin glues to absorbable carriers such és collagen fleece.

30 | | )
Despite the impressive success of these combined applications this method has not been
applied on a broad scale, due to some disadvantages. The preparation is reiatlveiy
cumbersome, the method requires experience and skilled personnel, and the preparation is -
not readily available in cases of emergency, the time for preparation being in the range of

' 35 10to 15 min. These factors stimulated the development 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 disélo_sed in EP o 059 2_65.




two perforated plates which are novable relative to each other, so as to
all ow a 35 suspension contained in the container to drip onto asa&r2piser

whi ch | SWaWeOsg5past the contai ner under the bottom partpdimoeeisss25 July
2005 WD 02/ 058750 PCT/1B02/01454 4 DESCRI PTI ON OF THE | NVENTI ON An

enbodi nent of the invention may provide an inproved suspension which is
suitable, e.g., for use as a coating for a collagen carrier, with the aim
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~ enbodi nents @ktedhe i nvention can provide an inproved nethod of coating a
carrier, such as a collagen carrier, with a suspension contai ni ng

- fibrinogen . and thronbin. A further enbodi nent of the invention can provide
a method OPTRAUSt Gt somipesBigthasgrostatic ferturas 95 GREN chieapit thedssas o calmgen er |
with the asacafieensubdangicaclspsd Sr’ﬁcaﬁiaﬁﬁﬁécﬂcut‘é’cﬂbhdﬁﬂ o rhBemdiR 1eeRidoRpet 0 the

cart Lot kbbbt e RO AL A0S RERLL R IR B SR, SORT 0T,

collagen sponge With & Coat ng
mmcs t h'éoatch wigh the fatieviod at:the? @mubmsloon‘sbﬂasmdeumnmnhd@npm:@l

col | agen gpanBA aP@BoPRERprophAYIht into contact with blood, body fluids or
physi o [ggl cal saline. Further, an enbodinent of the invention can provide

a coat col l agen sponge with the above 15 coating which has a sufficient
fixation "Eﬁchofﬁrentt?dwslbngw baid Sinee thad éalyeIDI®P WiYJS/coime® PharmSaid IsdsasdeRli¥ed OW

abr asi on ni cal In a first
aspect t hlg ;'lﬁ%rﬁﬁqgw BS}O%@ %ggg%%érégﬁ% Po%eng%gﬁ\’m‘ ngﬁ'thF‘g%EHW@BBWe ReRP onbi n
and 20 df€dipmorg ﬁ@“&?@ﬁ’éﬁ%ﬁtém Hedengndse efinigitrapgrethniyinge laegehadety of

conpr i si ngdicatlody baings 18vef bR 1UAGFELCHbAL, lé[n%e%f' of ﬂhlérﬂilﬁpyg%c@glqelﬁg @h&%ﬂl

provid ure of thronmpbin and an al cohol;

fibri n%)%g)ﬁ%ﬁﬁtegéﬁsruerg%w%ﬁﬁéu’igﬁ?yoﬁﬁ?%ecﬁgﬁ'tcﬁ'r%’rg%' ad Yascar %Hrﬂe’é’al d
suspensi oFchoGoRd” yasfeins tarbecifeciyansigsafé.br i nogen and thronbin particl es,
t he Fol k Ward rrean d| aneter 25 of the particles being 25 - 100 pm
Enbodi men.s. articles of Folk Ward nean dj aneter such as 35 -

80 pm such 4 "n' Aﬁff mp" 'Oﬁ%re@i‘fﬁ’ o dae arplicatipn pf TagppComb?have egn feposigdinas 47
- 55 m dhe swme efsthe@linical O@aisrpedoradedas 60 - 80 m such as 65 - 75 pm -,
prefermgbly within +/- 5 pm such as within +/- 4 pm such as wthin +/ -
35pm +/ - such as within +/- 1.5 pm such as within
i AR e Frore At s Geresed Wi reience/sabp et vhomaas
WI t hl n +,l_:o!lqgg35 ppaigiucy ¢r TachoComb® was used, there was no haemostasis leading to bleeding
to death when TachoComb® was used in contrast to haemostasis within 5 minutes when a
collagen product without a thrombin content prepared according to WO%7/37694 was
25 prepared. ‘

in W096/40f_333_ ‘Vthe disadvantages of the bovine thrombin used in TachoComb® are
em_phasized in that the use _of bovine or other species of thrombin can introduce-harmful
. viral contamination and possible transmission of bovine diseases, such as bovine
30 spongiform encephalitis. ' ~

US 6,177,126 B1 discloses a device and a prbcess for the production of a material for
sealing and healing wounds. The device comprises a containef ‘having, at its bdttom 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. |
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has been found that such a suspension when coated onto a carrier, such.as a
collagen carrier, is efficient in a ready-to-use absorbabl e ceaphsioed on
for tissue gluing, tissue sealing and haenpbstasis. The suspensi on nay

opt iwoabbysisonpri se aprotinin, added to the fibribi n®ggriBat/atagse as a
concentrated aqueous solution.. Riboflavin my be added as a colorant, so
t hat the suspension may easily be kdentified once it has been coated onto a
carri OESORIPTION od¢. THDWMe/ENTIONE physi cal property of the suspensi on,

- especially the sedi nent ati-on behavj our of eé‘ie r at her ?? e a.ét |Icl es in an
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i RBating- whidi has a sufficient fixation of the coating to the coliagen sponge, i.e. a

satisfactory low abrasion of the coating when submitted to mechanical impact.

In a first aspect the invention provides a suspension comprising fibrinogen, thifombin and
20 alcohol, the suspension having been obtained by a method comprising:

providin_g a fibrinogen mixture of fibrinegen 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 suspensi_on,.
_ the suspension containing fibrinogen and thrombin particles; th'énlffbllk Ward mean diameter
25 of the particles being 25 — 100 pm. Embodiments may include fpartic!es of Folk Ward

mean diameter such as 35 —- 80 Hm, such as 40-78 pm, such as 40 -
75 um, such as 45 60 pm, such as 47 - 55 pm, or such as 60 ~ 100 pim, such as 60 - 80
pum, such as 65 - 75 pm, preferably within +/- 5 pm, such as within +/- 4 um, such as

“ within +/- 3.5 pm, such as within +/- 2 pm, such as within +/- 1.5 ym, such as within +/-
ipm, such as within +/- 0.8 yri, such as within 4/~ 0.6 pm, such as within +/- 0.5 pm. It
has been found that such a suspension when coated onto a carrier, such as a collageh
carrier, is efficient in a ready-to-use absorbable composition for tissue gluing, tissue
seaiing and haemostasis. The suspension may optionally comprise aprotinin, added to the

._ﬁbribinpgen mixture as a concentrated agueous solution.. Riboflavin may be added as a
colorant, so that the suspension may easily be identified once it has been coated onto a

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




- length of passage connected to the bottom opening: less than 5 mm 25 the
above exit tinme for the suspension may be 25 - 60 seconds, SucRsa&y2® - 50
seconds, WOs12¢h87%8 30 - 50 seconds, such as 32 - 44 secondeCT/Héclhias 34 - 38
seconds. The paraneters and features of the suspension disclosed belowin
connection wth the nethod of the sec®nd aspect of the invention also
apply to the suspension of the first 30 aspect of the invention. In a

| setCﬁndf ag peeh ,mhemenmnha@m.mﬂ\thd@as;aenaah s, fve @rﬁ&aﬁ.twga ﬁlaﬁy%eﬁﬂé' d%nt
Wi i brd n n rinogen m xture
~of fibri nogengﬁ@?‘%ﬁsugi)engﬁ& Wheré ?g?%?ﬂdgﬂﬁaé&?{ﬁ%mtgtwwm?@ ™t hr onbi n

and an al caieBIng of agptiaingr hdndnd:i bri nogen mixture and the thronbin mixture,

So as to obt alcleRics poBbsinG t_ g,{gjs%e ni ng
fibri no ?gvtl hr o pl n par E}F%f@geﬁggﬁgé%—%f@@ Sftit mean |§§'rﬁr%%;&§;&%ﬁ

~parti cI 6‘"‘2’53” 100 m The parameters and features disclosed 25 July
2005 V\D (}2/ 858750 bPCHn BaR/N0Ld54 heighabbye- 2B nﬁxﬂmﬁ@‘bbﬁﬂn%c{tﬂn{ &ﬁanir}g is
suspension a i.on a , to
the met hod of e, 2ukmahd et BRER boRlonadd (RUER bWl 3P e a7 ng
the fibrinogeh? mP¥®tre, the fibrinogen may be pre-nicronised by a 5 -

sui tabl e mreEhedSS@ccg1d55| eving, to obtain particles having a Fol k Ward nean
di anet gr 25-100pm The mcronised fibrinogen may, for exanple, be
stirred-into the alcohol to obtain said fibrinogen nixture. At the step of
provi di ngIr lsesendf thaicentaindreberidonpdm ffem sregl, ltkee caltsterdindaht lopefioghaang aed i n
an al COhOkO][OWr%f(ﬁﬁq@pélynsat a tenperature between 0C and 12C, such as

bet ween 2C and 8 he tenperature may be | owered during 10 honopgeni zati on.
The step of 'H{“?ﬁ%ﬂﬂftﬁé"“ff'ihﬁrcﬁ’%@ﬂ RATSANIA® BAY the thronbin nixture may be
carried out awhinhe istightrof thg dyhedrRabpatish o) mmher eby the stirring may be

carriedgout g rq,, @gpglr 5 nd 12 C, such as between 2 and
8C. Thé t hronbi e'gth eacrﬁﬁszgtﬁunan hi%);x in, bovine thronbin, or -

r ecombi narit ’f‘Pﬁrd'r‘ﬁfF?fer O‘cl e BAdOMIRPePinGr P¥0GEN may conprise human fi brinogen
or reconbi-nasigthiobphssagetonnéfied ed E}@hﬂﬂttonﬁrﬁiferbﬁg an@f,@ani ¢ al cohol, such as

nmet hanol , i.sopr.opnanol .suc anhydr ous, or ani c
al cohol, ganéaggﬁf;%xeocﬁé%ﬁ%ﬂ% "%éj% fgoﬁ RS aj gh € RS 8?8 ging
i sopr opanB‘PV‘“Q-IUWefﬁ”CTW"BﬂF"ﬁ‘@Qé'QHMy be suppl ied in a solid freeze dried form

20 I'n 20t hi rishaxspeedtet rehé BRBEED PoRiRY isB68ma Met hod for coating a carrier
with a suspeps sl fj | nagen, andthronbln wherein the
suspensi on %&sh@%ehﬁ' g'er | Rpg(fyﬁ}d ' zfom‘%

— inner height of the conical bottom: 24 mm,
— inner diameter of the bottom opening: 2.5 mm,
— length of passage connected to the bottom opemng iess than 5 mm,
- 25 the above exit time for the suspension may be 25 - 60 seconds such-as 25 - 50 seconds
such as 30 - 50 seconds, such as 32 - 44 seconds, such as 34 - 38 seconds.

The parameters and features of the suspension disclosed befow in COI’IHECUOI’I with the
method of the second aspect of the invention also appiy to the suspension of the ﬁrst
30 aspect of the invention. -
In a second aspect the invention provides a method of preparing a suspensnon with
fibrinogen and thrombin, comprising:
- providing a fibrinogen mixture of fibrinogen and an alcohol,
35 - providing a thrombin mixture of thrombin and an alcohol,
— mixing the fibrinogén mixture and the thrombin mixture, so as to obtain-séid
suspension, A '
so as to obtain a suspension containing fibrinogen and thrombin particles, the Fblk Ward
- mean diameter of the particles being 25 - 100 ym. The parameters and féat_ure‘s disclosed




met hod conprising the steps of: - providing a fibrinogen m xture of
fibrinogen and an al cohol, - providing a thronbin m xture of thidwddN and

an al co mX|ngthef|br|nogen m xture and the t m xture,
SR st FEPBRBefReai i ng

SO as to O I'n said suspension, so as to obtain a suspe

fibrinogen and thronbin particles, the Folk Ward nean di aneter of the
particles being 25 - 100 m the nethoé of coating conprising: 30 -
providing the suspension of fibrinogen, thronbin and an al cohol at a

| ocat i on #REAF N gRsnegtion wigh the suspensiameccordind tudweditst anpettoofahe iaeiting dss f ace

of the caesp"pwothémaetﬁ@dbmés@@dhmpacmlth@&%n&&{.rI er, such as a collagen
‘sponge. The col |l agen sponge may 35 fulfil at |east one and preferably a

plurality of the following criteria: - pHvalue between 5.0 and 6.0, -
| acti c adhtdhe skepafiprevidindg thafizino§eg mixtaneyahe ﬂhrrimgmenhy ad ptdqm:cn’msiecﬂgﬁ% -

25 33!?2%”3%9‘9&‘6@%’%% e 7 BB Dao R Peling A ard el BafiRblr o o/

t he nost 2P HfuM- Thedaigprined fibripegrnampy dor ?Wlﬂﬁsbe 2@"’ ﬁimto therﬁ*@r“@b@ol ogl cal
purity, aibténhle.almhnddh'& flxtiirg, At theGitdy SUSBVIRMRLUBB miRfurd, &hb%bﬁ%& May be

d 1

N onp. iaiscdiieRly bimBR in an YARYY BleskaPBA idriberabek B Fbooand e
steps of :12°G SHF’E%P?WEE%&@BP@@&% T(j@ltem]?@ratuﬂmm?mgeénwerﬁq!]ﬂw‘"tme col | agen
gel, s@ %nio@erﬁfﬁt%h”Tﬁe &bl ASSRNG Q@éﬁ‘brnnd@)@%'nﬁ%t&%%n& R W&ﬂb.ﬁ.%g%uré Pnaf s to

obtaln a d% bl ock carrier having charmers

the bl ocke ”@Hﬂuaej'g'ﬁe SiBingdhe sutnessig, Wherehe the strige R ARPIRERSR  of
nor e t haterdpsistumrbeimaeh @G abtad °¢, sovh aarbapiviédn Zhawb®iCs of anaver age
di agonal 15 dinmension of 3 Mm In the present context, the term"chanber

di anmeter” shoul d be understood as the |argest
The thrombin may comprise human thrombin, bovine thrombin, or recombinant thrombin,

15 and the fibrinogen may comprise human fibrinogen or recombinant fibrinogen. The alcohol
may be an organic alcohol, such as methanol, ethanol, propanol, isopropanol, such as an
anhydrous organic alcohol, an anhydrous ethanol, an anhydrous propanol or an anhydrous

- isopropanol. Human fibrinogen may be supplied in a solid freeze-dried form.

20 In a third aspect the invention provides a method for coating a carrier with a suspension
comprising fibrinogen and thrombin, wherein the suspension has be'.en 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
mean- diameter of the particles being 25 - 100 pm., '
the hethod 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 coflagen sponge méy

35 fulfil at least one and preferably a piurality of the following criteria: -
-~ pH-value between 5.0 and 6.0, - - r
— 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%,




straight-line watt-to-wall distance in a chanber, i.e. the |argest diagonal
straight-line distance of a chanber. The chanbers may be of a2psiyypgenal
shape, wéchwasrsof an 20 octagonal shape. It has been foupﬁ].%@;mg_(chanber
di ameter of nore than 0.75 mmand I|ess than 4 nm or a chanber Glanet er of
~at nost 3 mm renders the collagen sponge particularly useful for being
coated with a suspension containing fibrinogen and thronbin. It has
further heeg, . | agen sponge prepared by the above
met hod is aiiéﬁﬁ%h%?%qt%nﬁ%gh%qfo%'pE‘r?g/g’sense t hat, once the coated collagen
sponge has HE¥hMEHIcPRENE ot themnast @Buiel, it will not allow air or liquid to

soak t hr sughictdbdelaidal pagay, smagﬁ)st'[hecﬁygf of applying the suspension to

the carrier ) d at an anbien tenperature of 0 - 12C, such as
at 10 - 10 C&%ﬂ%ﬁ“@géﬁ%ﬁ@@ Further, the step of applying the

suspensi on 4esHe Icterid mp/amely be carried out in an.anbient-at nosphere with

a 30 rel at ieetbey gy iiPfhet8nge §9% 08 Wthas 85 - 95% A volume of 0.08 ni -
0.12 m of suspension is preferably applied to the carrier pr. cn2 of the

coating surface. To ensure a honogeneous efficacy of the final coated

carrier Hey @8gentspongdroinoy bardeaes! froihemsthon BSIpPRingithe BEBE BFab! Y

di stribut e¢rGURRAL ¥ B¥REn Pl ven W dth of the coating surface, so that the
mass f fibrinogen per aréa unit of the coating surface varies at nost
259 Hlch 5§¥¥44 aipide tyscolggsn gelcke astombtainstcallbgén guch as at nost 10% An

appl i cat-or doamgthi $biRGea FfodrSast asQBOBERE 2T blREK W &4E:PL \ﬂ&ggylmn% Lhe
suspensi ont%peh]; he carrier, whereby the suspension Is forced rough the
jet while the Carrier and the jet are noved relative to each other. The
appl i cator SHayng Gropr theeblenk dfeobagenrsgethe) parts af ESENRWATH 2 Bhahbof RIS e - - WO
02/ 058750 BGhéreBAZY 8345%4m3n t i rp ' onpected to.a punmp or a
syst em of punps orfinot her gﬁ%ﬁl??ﬁs%ﬂghﬁ%ﬁ%%ﬁ%%ggﬁ Ogaf‘@ferﬁe Yagmf em of
jets which no G A ersely, e.g. at right angles to the conveyor belt.
Dependi ng on the specific characteristics of the nedia, the jet or the

system @f theBrSsdiB¥orld VoAU e d.sizes. The jet or the system of
jets ma S conn%c?%gtt%{etrﬂeaéupp ﬁar@quﬁtﬁhﬁﬁ@rﬁe Yrdgretogskes thedardesfppl vi ng

be, 5. ( )
equi prient “HEYV NS Eibtsval distpsain s gharelerruhe-ithe dergkst didgonel stgrightifinet 0 t he | et
B e giaRTaRany bl 0P loBh oA S TRITBY B 3600 veyor
bel t . T@g %I:ogt i ﬁgg'pr (;]cg;gls}g&?n%)%ggﬁftrﬁ ‘i%ﬁkbsadﬁ?y‘%eﬁ Yfgnere thap PiZ7&rmEeans ng” t he,
presenc&>DI"8 1Ay Pep chimbercdizpeiee phat hestt3 mamd-entgrslthk esliagen Borgtopped by

a | 1 gt pdseutartyr usbil sbrgiaaly coltiliea 80fch6iah 0bn(EA LGRES ok L Shkis ™!
dead VOLYIE ¢, AR LLL ;Oanggﬁ% to ge%_ndlle i ncl udi ng "easy £6" el'ean. ’

Furthermore, It conters the possbi 745 PENITPESPRLRS DYt Hie absve Mmethodds ocess
~at any fd liquid tight ap e gaabe thatnoree tied edatabboltagen agorigalge bebn psikasbt i €S,
and 23 «£wbhe), & will ot allow air or liquid to soak through the collagen spongé.

_The step of applying the suspension to the carrier may be performed at an ambient
temperatugre 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%. |

AR applicator comprising at least one jet may be used for applying t_ﬁe suspension to the
. carrier, whereby the suspension is forced through the j’et while the carrieér and the jet are

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




a honogenous coating. 15 Alternatively, or additionally, an applicator
conprising a container having a plurality of separate outl etsz2sayy2es used
for applying the suspension to the carrier, whereby the suspension is

f or ced WOUIH06%780 cont ai ner t hrough the outlets onto the cacmimezvoidhe | atter
of type of applicator in the formof a container having novabl e pl ates at
its bottomis disclosed in US patentaNo. 6,177,126 Bl which is hereby

i ncorporated by reference in its 20 entirety. Due to the even distribution

conf err edbeltya stheingQHi & ar e
con €11 ek Lorcan el 8 i 5Bk e of IR SRENTRD

appl i cat 6r gmgnfj FRFE 55 PY 2 RRIER ¢ dpts pyhids 'E"‘B"%%’Efﬂ“%’?ﬁ@hﬁ erg- gt 'E'Q*Er?é'@lﬁstto
directi oﬁh&/\mnhfemrﬁmlt Deppuligi om tesspeeifio ghapplarietcst o thé encd EHe@ét oMdHRr eby

the rat esphofiRY e%ngusogl%ggggﬁd iz Ol tsér %gcs?ﬁtg% I]le Héayob 04 nt's.

The fI§w rate o suspen5| on a e car
appl i cdt 6?™eEgdte tﬁ%euppiﬂmewwwmt v'gamSa‘s‘hammyl%eqummtrmassumcae 495 -

505 m / it cohting nfeaklivh ho&ﬁﬂ@%rﬁﬂ'geuﬂiﬂm@ J@f‘syFs%érﬁé Suring-the FRIHG Gr &%:s?r ying
thronbi n and an alco

a vet cogld 8Rled mSRRANSLON. O LLDr! ROgen. L0 or 3

appl i ed on TG sury agdtet g E?frr‘r{"e f’ﬁ'é‘ POSHER & Bay kel eaione sigle
fibri nog@frfhaﬁw\{qwbhﬂ'it-nﬂ]@aﬂoatlm pcedsipayFbk linitidted byreliyht daaieetaisingf thehe
particl e§reb@ic8@f%QamérQﬂ tﬁ@coﬁ@oﬁﬁél@%d%ﬁ%!ﬁ%& iS9hd E'L%géécf"lgy QL?&%%t ting

t he Cﬂteqpﬁz*{%her to.a pressure bel ain adried

coat i @ ¥ G Fhplicatar Fonbers agdglaively smathdead violvenedand it is ezattodgndte, t he

coat i ng ipdudiag easyByo cepi. Wﬁ@e@a&&pﬂﬁﬁﬁf@r&&h@ﬁje@ﬂbm@&owﬁ& ﬁ%ﬂh@ cbigndlr Yi ng

G0y mogf B e e P ebe Y ke e S ptp i vt B o s e

~carrier, |%“?9&PPP%G‘P§W9a carrier in the formof a collagen, such as a -
collagen sponge, as wel |l as of the fibrinogen 25 July 2005 8a and thronbin

may spensi on be .obtai ned by: providing a

fibr Pjﬁsog%;en r%g&' "’f &g ‘;‘P Y’ %@P‘ﬁaﬂar BT'%‘B%BFO"‘@B*@& @PV"QG@W af2/ 058750

PCT/ | BOZepragpoglets TR dei e (oraapplyirgnibie susperisitnetoahie thieRwharebycdthan

al cohol suspelEish Mrdrb& f@d,h rthé‘@&]ﬁgin@? &I%Ueg% ﬁm%do-.{gllaé it ﬂﬁ@éé?nép Thd laee vﬁ?cﬁshgo

obt ai n gai d enS| and e carri 'agen Sp ponge
been deiYRf’e‘H app@ ﬁfﬂm of a container having movable plates at its bottom is

‘disdosed in US patent No. 6,177,126 B1 which is hereby incorporated by reference in its
.20 entirety. Due to the even distribution conferred by the devices of US 6,177,126 B1, one of

-_those devices are applied in a preferred embodiment of the invention. The camrier and the
applicator are preferably moved relative to each other in a transport direction while the
suspension is being applied to the carrier, whereby the rate of movement may be 0.025
m/s - 0.05 m/s, such as 0.03 - 0.04 m/s. The flow rate of suspensron applied to the carrier

- 25 through the applicator may be 400 - 600 mi/min, such as 470 - 550 mi/min, such as 495 -
565 mlfmin. - |

In a fourth aspect the invention relates to a method of drying_ a wet coating of a

: suspension of fibrinogen, thrombin and an alcohol applied on a coating. surface of a
[ .

A J carrier, the suspension containing fibrinogen and thrombin particles, the Folk Ward

: i mean dlameter of the partlcles being 25 — 100 pm, the

method comprising the step of submitting the coated carvier to a pressure below 1000

| mb_ar, so as to obtain a dried coating surface on the carrier, so as to fixate the dried
coating to the coalting surface. By applying a vacuum and using the vacuum in the diying
- 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
! carrier in the form of a collagen, such as a collagen sponge, as well as of the fibrinogen _




5 conprising the steps of: - preparing a collagen gel, - mxing air into
the collagen gel, so as to obtain a collagen foam - drying thesagl2b@gen
foam so as to obtain a dry block of collagen sponge having chanbers
therein, 10 - isolating, fromthe block of collagen sponge, parts of sponge
with a chanber dianmeter of nore than 0.75 mmand less than 4 mm or with a
chanber with an average diagonal dinension of 3 nm and the coating may be

‘applied to the col |l agen sponge by: - providing the suspension of
fibrinogen, thronbin and an al cohol atga | ocation near the 15 collagen
sponge, - applying the suspension to the coating surface of the collagen

sponge. The methods for preparing the collagen sponge and for preparing the
‘suspensiamd thrognbidinssuissadingoste i n connection with the nethods of the
second and third aspects of the invention. 20 During drying the coated
carrier may be submtted to said pressure at a tenperature of O0C - 12C
such as Thesuspeysiongpenhbaebiped lyC, and/or at a relative humidity of the
sur roundi ngroRtdRs B BFSodeh Miture 3D Hbrifdiel 8 anBlicoho5%, A flow of air may
pass across the coated carrier during drying, so as to convey vapor away
fromthe coated carrier. 25 In order for the drying to conplete, the coated
carrier is preferably kept at said conditionsfor a period of at least 1
hour, such as at | east 2 hours, such as at |least 4 hours. Due to
shrinkage, the area of the dried coating surface is smaller than. the size
of the area 30 of the wet coating-surface. In the nethod according to the
invention, the area of the dried coating surface is at |east 75%the size
of the area of the wet coating surface, such as |east 80% In order to
keep the active conponents 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 wei ght, such as not exceedi ng 8% by wei ght.
Any paraneters and features of the suspension and the coll agen sponge,
including there nmethods of -manufacture, discussed in connection with the
ot her aspects of the invention also apply to the nethod of the fourth
aspect of the invention. 25 July 2005 WO 02/058750 PCT/ 1B02/ 01454




10 In a fifth aspect the invention relates to a coated coll agen sponge
WwWth a coating of fibrinogen and thronbin, wherein the coated2galM28gen
sponge hae thessrsobt ai ned by a nethod conprising the stepg@goberssPr ovi di ng
a col l agen sponge by a nethod conprising: - preparing a collagen gel, -
mxing 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
chanbers the I of collagen sponge, parts
- of sponge W|%r%{"gmgjé)%cjhﬁﬁlrg%e&gofHr%%%m%d%oﬂgg 5 nm and | ess than 4 mm
or with a chBRBEthGifbRnegenfpbdugend dhagummbindnirisie oresdp ogtaimsaid  appl yi ng a
suspensi on ofuspersidnnogen, thronbin and an al cohol to a coating surface of

the colla ensi_on _cont.ai ni n [ en and t hronbin
particl esgﬁﬁﬁ%p&gg%kmé\ﬁgeg Balr di anete ‘?"t"al?g EFEEP gmtf’emﬁtﬁo‘% - 100 pm
and- - sﬁbﬁ?'!‘?”ﬁ*f@? theestersetfed carrier to a pr essure bel ow 1000 nbar, so as to
obtain a drl,ﬁgparﬁ@ag tdRg&HEdiace on the carrier, so as to fixate the dried
coating to t 0 i he coated col | agen sponge having at | east
one of the f'8'?‘1”8vﬁ'”é"g’fh8|§8 qeésﬁei Sotaﬁé°§B%a|b’bﬁ§?’@ﬁe‘i' fafl;stri but ed evenly
over a gi vendryindtie ofllapdrefoaoqtsb g tsubﬁa&ceedrﬁmo&ft&tcoliégbﬁ sp&Re h@ftm%l bri nogen
per area Unida@belshBetRpti Ng surface varies at nost 25% - the abrasion of
t he coatlng I's |ess than 2.0 ng/cn2 when a sanple of -1 x 5 cn2, of the
coat ed*C nat d5934ing; Eroanhrdlpckef sollgusn spangespriteeel SEONGE Witieq dkamiyer cilarBEor -
1200 r.pm f orof thofe BEreS.75 e afl &Rs GhHi 4 kMl oraRuPs cAdhehed YaREMSHhAR aver the
coati ng S“”d%@%nél Lrngxsgg Bf@ ef ficacy of the coated surface Wnen appli ed,
e.g. for t TPssiseal i ng or haenostasis. The |[|ow

abr asi on-@fd th?ﬁ@amﬁlah@e@nsitﬂdetg thin gollagbre sparab dg: col | agen sponge may be
-transpor t.ed proviHigd BRIs RYeRichUrIBARoGen 8NE S bANH L Aord SW lg!:actl% neQrSLhreumant
and otherw SE handled w thout | oosing the dried suspension, 1. t he
‘coat i ng. Th&E®HEPRY & ﬁ%’b@n formul ati on may account for approxi rratel y 60 90%
of the totakprigingltbe sfispehdore pathedoaitd agae sporgellagbhepohd mul ation usual I'y
cont ai NS ‘BRAHEheSs ,Q)QO kgthiong n salts, amno
g UGB ert Ul P b M BRI L BBl e

aci ds and,_al bue$1 bri no‘gen al one
f or mul at | GFFUss I‘Pé’c’gﬁé’b‘écﬁ'gia W"M'ET@FJB‘FWO%%‘E tae\ﬁ%ﬁoéﬁ apd Migiasperts obthe 80
ng/ m, suovendisn24 - 32 ng/mt. The thrombin content of the suspension may

be 2053040 I . U./m, such as 24 - 33 LU./m. In average, the thronbin
content after coatl may be 2 - 4 1.U/cn2 over the coating surface, such:
as 2.3 - Aripgding E'ﬁ?coaltﬁd FREeIyaaY B PylBitied th seid pressuierab temperehrrenf does
not - 0°C - 12°C, such as 1°C - 10°C, such as 2°C -~ 8°C, and/or at a relative humidity of the

surrounding atmosphere of 75 - 99%, such as.85 - 95%. A flow of air may pass across the
| coated carrier during drying, so as to convey vapor away from‘the coated carrer. -
25 _
In order for the drying to complete, the coated carrier Is preferably kept at said
- conditionsfor a period of at least 1 hour, such as at least 2 hours, such as at least 4 hours.

- Due to shrinkage, the area of the dried coating surface is smaller than the size of the area
30 of the wet coating-surface. In the method according to the invention, the area of the dried
coating surface is at least 75% the size of the area of the wet coating surface, such as

feast 80%.

- In order to keep the active components stable when the coated carrier is stored, the
35 carrier and the c_lried coating surface together preferably have a water content not
eScceeding 12% by weight, such as not exceeding 8% by weight.
Any parameters and features of the suspension and the c.:ollagen 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.




exceed S 1.U./cn2 at any |location on the coating surface, or that it does
not exceed 3.8 |.U /cn2 at any |location on the coating surfacesoos

- 02/ 058750 25 July 2005 PCT/1B02/01454 11 The m crobiological purity of
the coadggogdgier preferably is at nost 4 CFU/ cn2, such as at nost 2.25
CFU cn2. In a sixth aspect the invention relates to a &SABE2BH5tagen
sponge for tissue gluing, tissue Sﬁ?|ing and haenostasis, the collagen
sponge having a coating of fibrinogen and thronbin, wherein the coated
col l agen sponge has been obtained by a nmethod conprising the steps of!"",
provi ding a collagen sponge by a nethod conprising: - preparing a collagen
gel , - Imadifiiyastiect thetiovepition calhteages cgated 5Mgas sb&g%%awcaatﬁy bagen foam -
dryi ng sibhBo&] 4 . to ohtain a dry bllock of coll"agen sponge
havi ng '&Ea?er@?ﬁ%‘?@ﬁ%bé%f@%%:? ?tﬁg,cg#arQSHlsPWiged]aﬁa?eBPb'@qua@éﬂ sponge,
parts OFESPBAYBPUFehthe tepgrAfer  di aneter of nore than 0.75 nmmand | ess than
4 mb er movhiirgy € balrdhet spdrigh bgny mg%a%gg,pﬁ%iﬁ@pnal di mensi on of 3 mm

appl yi-ng eﬁ%’ﬁrgfg%i?lfn of gfi brinogen, thronbin and an al cohol to a coating
surface of ' the colldged-sponge, the suspension contaihing fibrinogen and

t hr onbi-n PEING 2ir E¥o theneollaganl el \Wr ab tordtaidizanRigeh fedmt he particles being 25

- 100 pmd f& BHR LA : .caryli to a,pressure bel ow 1000 nbar,
so as to %{;%f:%n %Bﬂda?; F%g% l%%%ﬁ%ﬁgtoggaﬁggéy %‘C’%%‘-“’H P PeNIBaYBIt o fi xate

the dried et t he coating surface, the coated collagen sponge
havithg- atisdlgtie, fonethafblédrer taldgemishehda! PRRE bt §3ngs withe SHURREP APl S '
Jdi stributed,suepby d)')@rrrgﬁ aglidv%n %\%dt of the _coa?l ng surface, SO that the )
mass of fibrinogen per "ar exCuitPt TN B At Vily asehambes Wity i % a¥eragest 259
t he abr asiagenafdimbesicoat3 men,is | ess than 2.0 ng/cn2 when a sanple of 1x5cn2
of the- appiymg IRlsBEMsRn d AN i : - 1 a Vibrofix shaker at a
frequency g’? gOO -551200 dfﬁgﬁhf or '5’5'?1"%% %’i&ar}ﬁﬁg%r?gg%? FRRHN9STUERE °f nvent i on

5ot e sporye, : o ; sponge
FRE vttty
DRAW NGS Fi gs. 1-7 discros8 P&PeBle NP ¢ 39G u8randand i nstruments for
appl yrngs'ftﬁg'Fﬁ‘"Qa'g‘edPgt@G@@&f t9 A PESSAMES Reelopy [LPO0 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 fess than 2.0 mg/cm? when a sampie of:-_1r 3(‘5 crn2 of the coated
~ material is shaken on a Vibrofix shaker at a frequency of 800 - 1200 fpm for 2 ‘
, minutes. Coer

The even distribution of the suspension over the coating surface improvés the efficacy of
the coated surface when applied, e.qg. 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 surgica} 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
formulation usually contains about 50-60% of weight of the following substances: salts,
amino acids and albumin. Fibrinogen alone uéuaily constitutes 40-50% of the formulation.

The suspension preferably has a water content of 20 - 80 mg/ml, such as 24 ~ 32 mg/mf.

: The thrombin content of the suspension may be 20 - 40 L.U./ml, such as 24 - 33 L.U./ml.

- In average, the thrombin éontent after coating may be 2 —‘4 I.-U:/'cm2 ovef _the‘ coating
surface, such as 2.3 - 3.3 L.U./cm?®. It may be desirable that thé thrombin content dees not
exceed 5 L.U./cm?® at any location on the coating surface, of that it does not exceed 3.8
I.U.Jcm?® at any location on the coating surface.




Fig. 8is aflowchart illustrating a chain of sub-processes from producing
a suspensMohovgsg7macki ng a coated col | agen sponge, 1 25 July 2@68ux2005 .

1lla Fig. 9 is an illustration of devices used in obtainingPeTnB&3aiLE f Or
the viscosity of the suspension, Figs., 10 and 11 contain a flow chart
illustrating a process for obtaining a Yor i agen sponge. DETAILED

DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents of the nethods and
product s OngtSrrE%F'%i%fsﬁgmi invention are described below, cf. also Fig. 8 A
suspensi on i IR brith of He, cobbydombiidy | y be produced by

t he net hod mdsbe. asramyghng a suspensi on acco?%ﬂ%’f%%%og?ﬁmﬁ%zn?Ufé'sas at
follows: Fibrinogen is honogenised in a 100% et hanol at 2-8C, resulting in

‘a-nixture dn o sighi aspgetnthe dnebnlibs 9081 Xfure constituting :
appr oxi mat gy, A0 6f L, vol U of b ol &y ATRIASS dorLinsue Bheny,
riboflavin is added. SHastaniethes subsequently stirred in a closed
vessel unt ichllagen siege Paving sobthd H8ILAREgen Y or._bovine thrombin is
. ) AT gen . :
di ssol ut edsparigh haabedn $t9£in%£'§€gtnl_]%ﬂé 4 T%ue _sSEEF?S}?ITI:&E@%H‘%@&%@Q@@fge_hq -
anount of 10%ﬁ3i§%g()clonaat - 8L The 1 HEMEsrodbnfteneet hronbi n suspension is
honogeni sed at Q- 8C for “S0-ReRFe 2 mpkiodicemptisng:i br i nogen and t hr onbi n
m xtures are m Xe47 P glegen a¢ln sol ution and water for - injectionare added
to ! he fibri .ﬁotgf'rg”'ﬁ iﬁ; ";zﬁt-“eﬁ"me"tdge sb lak @dThibtHin™d g Ho§mgdged Lol he 1000¢
i bri nogen ni-xtdnyiag t gaDIHAE s8hs BUSIREASI AN .1 S, PLepar edl by adding a, 0

feferred to as &ga%remﬂgreg,?hrrpéi S s u 5@%58%35’310\%\?%?*3952%??&#@;02/ 01454
referred to as ;s ginupP . uly
12 As an al ter‘sfaat ?@éfr 'inﬂéﬁe H@FEBBC‘T"BQG%?P@G%MQS af spemgengthanchag®er di ng to
the invention, SCONBTTNHG hamPi7aceemnd téss timni Mma)br ahihON@lambePWRE LS t he
fol | owi ng st ep$YerPAR dRpenal dogesioniotBun@, i s obt ai ned by addi ng
pre- m croni swlyﬁ!ilgaa ismsgpglmorp&f fa)ria_agé,{,@ﬂ,rgm@jnzaq] fn 5h3 -80 pm Fol k Ward nean
di anet er ancheichieigeavhdhgehideS s én%{ol‘n anttau%wg ihg?}g#?g?agrgﬁ? ‘at;gﬁ Slz'_f?csef The
thereby resulgiu ngmné:!lrpr?igm%er” of L avi n° ar I garhin pargicles, the
appr oxi mat el%] 70- 80% oF L he 1 HE PAETRGSRe1903p v e, arkhe i bri nogen
mxture i § fUPFHERI &6 sopled Gorrien telesessuredmiat 1000 inbarf ¥6 bH8Y olREIAGEFREHNG
t her eof . 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 1x5cm?2 of the

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

rpm for 2 minutes. :

-

An embodiment of the invention may also relate to the use-of the -above-mentioned
coated collagen sponge for tissue gluing, tissue sealing and haemostasis.

BRIEF DESCRIPTION OF THE DRAWINGS

: Figs. 1-7 disclose various coated carriers and instruments for applying them, as discussed
_in Example VIII,

~ Fig. 8is a flow chart illustrating a chain of su-b—pfOcesses from producing a suspension to
,packing a coated collagen sponge, '




The thronbin m xture is obtained by adding thronmbin to a 94-97% et hanol at
- 300C. The 10 thereby achieved thronbin m xture i s honpgeni seglufy@pos -
80-100sec. Alternatively, the thrombin mxture is obtained by solving
thrombin in water for injection, and subsequently the thereby obtained
thronbin solution is slowy added to 17-35fold anount of 100% ethanol at
-30C. The suspension i s honmpgeni sed 0 100sec. An U traTurrax equi pnment by
| KA may be used as a honpbgeni zi ng eq Snent 15 The thronbin m xture is
added to the m xture containing fibrinogen and riboflavin. An 94- 97%

et hanol at 2-8C is added. Methods conprising the above steps are '
her ei ndfig-€F israaf ibusteation of devicegrsed il dbtamiaadscasurd RS tADQNEsHY, QHfh and group
Il met hedseddyy result in a suspension according to the 20 invention,
preferably w th the fol | owi ng characteristics: - Ethanol concentration:

1 94-97% - Exiting time measured with the apparatus depicted in to the |eft
in Fi g.Fid 1818 11 adBtairsedondart iIRCEHLIMNS BF4ABs REBMIAMY » YBh mp&{g solid
particles in percentage of total volune:. 25 5 minutes after of test:
nore t 85% 24 hours after start of test: 50-80%- Particle size: 35-80
pm Fol P%@D@%@PM%TH?@%%NQ%Odl ment of the -method of drying
according to the invention, collagen sponge 30 strips are incubated at-
2-8C a 9 tY for hours, before coating of a
carri e%r%%rrtg&é%?)%'m&%fé fQth%gh en nBc?ﬁ%déj éﬂﬁﬁﬁsF‘&tdf"&"t‘PBPreappl ying the
suspendrnibed beloe cle glsp &ige 8- sponge i s descri bed above. Once coated, the
col | agen sponge strips are incubated at 2-8C and 80-90%rel ative hun1 dity

for 8 gat ed col | sponestrlps are dried in a
vacuun’ y?gnngsn)g hcgf?%ml—' ﬁ% Tk Crtrgﬁ’?gg‘raéﬁﬁ‘%@hﬁ may de praiycedby Gonedbdt | ve
humi di f%F Progiichigra $HSG@F'S|ICST passiey oube :nvhat:@nlds&gmwsst rips thr ough an

aspi r akibaiogen ¥ AbMBgerf dam afc:"oo A vacuum
of 30- 60 oA i plied. © A gﬁwﬁ 'éaaté%u?re %‘?%%%“ na ‘Xﬁﬁ‘)f’gﬁ bTIREENy 970

[ .
mbar , - JShas Oﬁgt%'ﬁﬂﬁgtuéﬁ %@B‘P&E‘P? @PprogERAiphy 30°/aﬁﬂtﬂeh@fmwofetﬂe Gobll agen ‘strips
are drsusgension golums. THany sbof2inli laytdet) Ohe mddrO % B&LAnR I di04/a01454 13 A

neasurgoggd\;elggl\ﬁhﬁp@ spension i s obtained by use of one of the
devi ce depi ct ed ﬁf:—l&'y rBéesrsﬂg tﬁéjr scrl bed above. The device shown to the

left i urﬁf)@ or Boyine %@f@bmfre élﬁﬁtgl@l'@é withavater foe injectioai Tier sauttbntid eddeek foom
openi ngpfbld\aendune of DddoewkiRGodiH RSt Ofg: thereb)r;' %@ﬁle@dacnﬁ)tn%m Quspghgo }él i ndri cal
porti %még@nl@@b at 0-8°C for 80-100 sec.
N Before the fibrinogen and thrombin mixtures are mixed, an aprotinin solution and water for
' injectionare added to the fi ibrinogen mixture. Then, the thrombin m.ixture is added to the
fibrinogen mixture. Final volume of suspension is prepared by addlng a_100% ethano! at
2-8°Ci

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




5 - an inner height of the cylindrical portion: 60 nm - inner height of
the conical bottom 20.5 mm - inner dianmeter of the bottom op@niuly@oos2. 6
mm | ength of passage connected to the bottom opening: % TJJe devi ce
shown tBOOKESTPGht in Fig. 9 is made froma plastic matef Jrjﬂlfm &ﬁ o't he '
contai ner and the bottom opening have the follow ng di mensions: - inner

di ameter of the cylindrical portion: 180 mm - an inner height of the
cylindrical portion: 41 mm - inner height of the conical bottom 24 nmm
15 - inner dianeter of the bottomopening: 2.5 mm - |ength of passage

connect el L3 Aol ATARAN AV prd ARl NAMLLRGE acchlditd RPGEMVANGARL er | al s

Conponen total” substance a i onA For mul ations Formulation C
Hunan fi malinnwg@@\f%ﬂ@znmilrwbrs@ns?fCOHahﬁH"@r'ﬁ%ﬁFPﬁ follews 98054 " 16-24

_ IQE ?l t pr Q’he ifiBriddehniRird k cﬁﬁaaﬁ&j bﬁ@dﬁ:ﬁmp@éﬂnﬁémdeecﬁ?%c@eﬂ0&4 phiticleSozh ofm
“ClI a
6-9 1- BISF% l|"B|Fﬁg<A‘8 ér 'geﬂ‘ d; %F«% %893\/12 %tt%%gjtg a2&4-%7‘t‘%2e(éhangé¥§§ne 0_

<=1,5 26°Q25Thiuhyred0Bsuliing @W@E@?S@OW BB@E&@&WS@“St'tMSWPWﬁeW 70-

raw mat eingl & (O QishQRioAGklihd. thBEﬁHri@kHaén aﬁidmfel 9 Rﬁhé%@ﬁé@ﬂc@aoaéml tives,

(LU/rrg nmoi sture _substance Human thronbin A 360-5
vessel until further processing thereof.

The thrombin mixture is obtained by adding thrombin to a 94-97% ethanol at - 30°C. The

10 thereby achieved thrombin mixture is homogenised for 80-100sec. Alternatively, the
thrombin mixture is obtained by solving thrombin in water for injection, and subsequently
the thereby obtained thrombin sclution is slowly added to 17-35fold amount of 100% N
ethanot at -30°C. The suspension is homogenised 8§0-100sec. ‘
An UltraTurrax equipment by IKA may be used as a homogenizing equipment.

15 The thrombin mixture 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 pm Folk Ward mean diameter.
In one embodiment of the method of drying accordin(j to the invention, collagen sponge
30 ,st;ips 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 coliagen strips through an aspiration <

valve, at an air flow rate of 1,2 - 40 m?2 per hour. A vacuum of 30-60 mbar is applied, i.e.

‘an absolute préssure of approximately 970 mbar, depending upon atmospheric pressure,

and the coated collagen strips are dried for 2 = 5 hours.




< 3% Human al bum n sodium chloride, - sodiumcitrate Bovine thronbin A >
400 <=3% Bovi ne al bum n, sodium chloride, sodiumcitrate Hunmags {uyReFbt N B
7-10 < 3% Human ‘al bum n, sodium chloride, sodiumcitrate Human thronmbin c
35-60 <=%% ¥&F%al buni n, sodium chloride, sodium acetat #CTBYUOIHES
Examples | - VI below illustrate various procedures for preparati-on ¢f a
coated collagen 5 sponge with a coatif®y of fibrinogen and thronbin
according to the invention. The procedures include nethods of preparing a
suspensi onh aeeswdiondhd dsdokiey bhtherstisignsionrie sbilatried Gy UsB of BRe enipedic-gRaL S
descri bed il ! i .the invention.. Eurther,

net hods foﬁk:cg%}ﬁt 'innﬁg;gb'?é%gf%faneg%e%%g’mlgh@%n%eggﬁ SE’H n\rér% eo’8§ P 61 drsimRge
accor di ng T8 staeb and\Hap eonspings ndakhs| Hoslgm aenbearyedhe fdlipwirgatipeesernt

exanpl e, t-heisis gRARH b ERNEFnScAN WBRIdKE kBMMAogen fornul ation B and hunan
ion volunme of 3500 Ml was -

thronbin forgulation B A final suspe
obt ai ne? by g”&?‘&hﬁe'?% %‘é‘?ﬁ&&‘"‘&{/c%!d’arﬁ'f?%&%ﬁﬂ%‘r fol | owi ng quantities and
par amet er s:  FEPBY heighfert the zanigek bottor28@0.5nimet hanol (94% at 2C-8C) 20 - 492.5

g mi croni sedidh@ambid? df A0SRk i9pR B, - 493.5 ng riboflavin The
fibrinogen nj Hwﬁ%ours at 2-8C while being stirred.

ogen nlexttz]_rot? was gt ored for 20 i ) |
Thrombi n mi xEOPE. ' PA5FEe sPrgckraigl the PoBoaPerisgry 8. - 12, 27 g human
thronbin formul ation B The thronmbin mxture was stored for 18hours at -30C
S Sl s O S
| and the bottomn opening have the foilowing dimensions: h
— inner diameter of the cylindrical portion: 50 mm,
— aninner height of the cylindrical portion: 41 mm,
— inner height of the conical bottom: 24 mm,
15 - inner diameter of the bottom opening: 2.5 mm,

— length of passage connected to the bottom opening: less than 5 mm.

Fibrinogen raw-materials

Component % of total substance
FormulationA }FormulationB |Formulation
c
Human fibrinogen 36-52 42-47 36-52
"Human albumin _ 16-24 S20-24- | T 1624
Total protein 52-76 62-71 52-76
Sodium chloride , ' 8-14 0 - 814
tri Sodium citrate 24 13 24
Arginine (hydrochloride) 1526 S15-21 15-26
Glycine ' 0 - 6-9 _ 12
- IHistiding ‘ 0 35 0
Sucrose 0 0 1-2
"' |Residual moisture = 2 2-4 <=15

20




--A 94% ethanol at 2 - 8C was added to fill to the finalsuspensi oA=velidBum:
of 3500 m . Suspension characteristics: 1. Ethanol concentrateohdy2006. 3 % 5
apparatus depicted to the left in

2. Exiting tinme neasured with the steel

Fig. 9: vﬁ%éoss%q}conds _ 3. Sedinentation behaviour: a) sedinentation’
volume 5 mnutes after start: 98% of test volume, b) sedpoBmi@lgigy} Vol une
24 hours after start: 64%of test volune. 10 4. Particle size (Folk Ward
mean diameter): 56.4 +/- 1.3 pmCarriéfs in the formof collagen strips

were coated with the suspension. First, 48 collagen sponge strips were
pr e- i ncubHVBHPI oY -watsrialsg chanber, at the fol l owing conditions: -

Tenperature: 5.2C 15 - Absolute humdity: 4.8 g water per kg air
| ncubat i gig=t :Ugﬁ: 18-5 hours _An appljcator as disclosed in US patent No.
6,177, 126 BIGED (ced flor AT | g Remsualol | agediions poRge-Sidams W th t he
suspensi pn: 20 The coatjedd-8Ohy adennapaage strips were dried as ffollows: The,
coated sfrips were incybabr@nd0] 15 m nutfes at a tenperature off 5.2C and an
&-g-wat@gr . per kgifair. The coated stripg were then

absol ut efgERFREHE 2+ wat [ g
J Y T g%gﬁé-’ﬁ%e at“tHhe flBumewiingpingsyding chisiidecqndi ti ons: - .

dried infa vacuum dryi
Air condition: tenperajure of 5]2C absollsdsmiumkdity of 4.8 gfwater per kg
ar - ATprirEeltthnbihrpoum asppgat Un<¥é'i} VC:?‘;'Z"?'}?@ i ?OH%'H;.C@-@&Q\?C um tSﬁ nbar
a »ng on e

- Dryind time: 4 hoursf 30 The hbrasi’on

col | agerf_sponge stri psfwas apprpxi mat el y |d®m diglecn?2 when a safpl e of

1x5cn2 ifSuepdenbin® 5 | est-oube Oﬂc@WlﬂthJ uency of 800
es. 35 Expnple Jr [n.the present e gﬂ‘fﬂ'e - the

- 1200 gpm for 2 m nut
suspensim%ﬂ&_a%ﬁ?_hg‘gnn fibriphogen for ﬁ?F'&TicﬂrﬁteC and human fhronbin
formul afi on C 9 ul yf 208577 wg 027°9%87 5puPEh b8/ 90365 % hionde,
sodium acetate, glycine ’\j
2 L

| Examples T - VI below ustrate various procedures for preparation of a coated ‘cblfagen
5 sponge with a coating of fibrinogen and thrombin accerding to the invention, The .
_procedures include methods of preparing a suspension according to the invention
resulting, in the embodiments described below, in suspensions according to the ir:ventio
‘Further, methods for costing according to the invention and methods for drying accordi .
to the invention are applied. "
10

Example |

In the present example, the suspension contains human fibrinogen formulation B and
human thr(_)mbin formulation B.
15
AR i
inal suspension volume of 3500 m) was obtained by a group I method by applying the

following q_isantities 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 mi ethano! (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.



16 A final suspension volune of 3500 m was obtained by a group Il nethod
by applying the following quantities and paraneters: FibrinogesJuyizetsure: -
2252 m WOH3#6375¢ 94% at 2C-8C) 5 - 370.7 g microni sed hunecu/taobwi4segen
formulation C - 493.5 ng riboflavin The fibrinogen m xture was stored for
20 hours at 2-8C while being stirred. 15Thronbin m xture: - 188 nl et hanol
(100% at -30C) 10 - 12 vials human thrombin fornulation C /12 nml water for

i nj ection - Theshemahoit v Xgadr Qastiles 16 HB b iHRIAinkBsRERSololnRO 6f 3500 mi.
Suspension: - 164.5 m of thronmbin m xture were added to the fibrinogen

mxture. - A 94%ethanol at 2 - 8C was added to fill to the final
suspensi oPuGRingies cher@BOGtig:. 15 Suspensi on characteristics: 1. Ethanol

concentr atyi gfhangﬂcokc&tmﬁght'g@g i me nmeasured with the steel apparatus
depi ct eg in seconds 3. Sedi nentation behaviour: 20 a)

sedi mentat’t Eﬁ*t*g%Pm?em%aﬁw eLviE they steg! apparetus depigiesk torths fefl; il Figns: 36b'5)

sedi nent ase@ndyol une 24 hours after start: 71% of test volume. 4. Particle

size (Fol k YakgNBRBn HeflBL Rl 49.2 +/- 0.93 pmCarriers in the fornof
col | agen str S were coate vvlth t he suspension. First, 48 collagen 25

sponge st Pl PRIImERiEtion ¥olume fominutes aftes sEb| 987 ot teshbelbmeat t he fol | owi ng
condi t i ons) sedichen@gbRt-tiime 24 I’&Qré/after Ma@vd“)ﬁ%f R diying. - 90. 3% - | ncubati on

tinme: 5 |cat edln US patent No. 6,177,126
Bl ms%ﬁsédf’%geg'&g?r‘ﬁg"faﬁg“b‘*&ﬁ e e")slﬁg “$tf Mps wi Fh t he suspensi on.

The coated col | agen sponge strips were dri ed as follows: The coated stri ps

were i nCUbﬁftri%FE HQhe %M@frﬁéhfr_%nastm% ngfrer%gt%h Wik t%re sfll ppgegs"andﬁ%?{ -’-?t'p %’%g%’ in

hum dity of 4. air he coat ed st

wat er
vacuum dr SA°Hg€ éﬁg’ﬁﬁ”é‘?r & pre-fquby %‘i‘ f"b"i’/\F?f&'"a CarRker. E‘b?’ﬂ?l fpliqyring conditions:

— Temperature: 5.2°C
15 - Absoclute humidity: 4.8 g water per kg air
—~ Incubation time: 18.5 hours

An applicator as disclosed in US patent No.. 6,177,126.B1 was used for coating the collagen
sponge strips with the suspension.
20
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 air. |
The coated strips were then dried in 3 vacuum drying chamber at the followmg drying
25 conditions: _
—  Alr condition: temperature of 5.2°C, absolute humidity of 4.8 g water per kg air
- Air flow through aspiration valve: 23 m? 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 1x5cm? 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 fbrmulation Cand.
human thiombin formulation C.




Air condition: tenperature of 5.2C, absolute humdity of 4.9 g water per kg
air - Ar flow through aspiration valve: 25 nB per hour 25 Jubkyaf®bos WO

02/ 0587(fy [esktdg02/ 01454 17 - Vacuum 60 mbar - Drying tgiEipedelRyrs The
abrasion of the obtained coating on the coll agen sponge strips was
approximately 0.2 5 ng/cn2 when a sa&gl e of Ix5¢cnR is shaken in a
test-tube on a Vibrofix shaker at a requency of 800 - 1200 rpmfor 2
resent exanple, the suspension contains

m nutes. E%an%le,lll i’t(‘)"i'lnther{ﬁ ¢ _
human fi 6F PRYGEPSSIERCkmSA BORHA! Wes PRIAIRD oL R 1F BeHind4yi aRvINg Hied
apr ot i ni rfoliwifig nadntities ped pacmatetsune of 1000 ml was obtained by a group 11
met hod byg;aaRla¥h follow ng quantities and paraneters: 15 Fi bri nogen
m Xt ure: . 828 m%)é%uﬂegtnol (100% at 2C - 8C), 39.4 m water for injection, .
and 10. 6 T 22zprbethanal (948936 2°G-8% ¢r oni sed human fi brinogen formul ati on B

- 141 my + i bebzayinicrdfselkurharbfibaiegen fdrmiatioh @as stored for 20hours at

2-8C whil e QS%%QHSH rglevtlj. Thrombin m xture: - 50 m ethanol (100% at -30C).
- 3.75 g hunan™t ¢ ERBYR™ or mul ati on B The t hronbi n m xture was stored for
16hour s afhe-fdgGpgerPmbSurepeassitord faih20 hairalat Red@mehitf baifig stirbeda i Xt ur e was

- added to tHhenmbihbrikApgen m xture. A 100% et hanol at 2 - 8C was added to fill

to the final suspension volune of 1000 ml. Suspension characteristics: 1.
Et hanol c‘on&%‘ﬁf’ﬁ&f'?ad‘ﬁl. (198%p5E02C) Exiting time measured with the plastic
- appar dous- depiviatsditurhan thoornbig formgletionC Fi g mi adsr fosagenida 3. Sedi nentati on

volune. Ty HreBt AR AL A kO P SB0 8 ot ot Tovtof test - vol ure.
35 4. PaltUsRe®EIodize (Fol k Ward nean diameter): 74.4 +J- 3.5. pm %
-~ 164.5 ml of thrombin mixture were added to the fibrinogen mixture.
— A 94% ethanol at 2 -~ 8°C was added to fill to the final suspension volume of 3500 ml.
i5 ' :
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 diémeter): 49.2 +/- 0.93 ym

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

Nl 7

-— 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 cbllagen
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: | '

~— Air 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 '




Carriers in the formof collagen strips were coated with the suspension.
First, 16 collagen sponge strips were pre-incubated in a cool eaguciesrber,
at the fWQ@MAGPIconditions: Tenperature: 5.0C 25 July 2909181954/ 058750
PCT/ 1B02/ 01454 18 - Relative humdity: 85%- Incubation tine: 17 hours An
applicator as disclosed in US patent N@. 6,177,126 131 was used for coating
the collagen 5 sponge strips with the suspension. The coated coll agen
sponge stri pyaweinge ¢ hedr as follows: The coated strips were incubated for
35 mnutes a ture of 5C and a relative humdity of 85% 10 The

coated strip %Qg'q{‘)ehé OHF"’i ed in a vacuum drying chanber at the follow ng

drying conditions: - condi tion: tenperature of 5C relative humdity
85% - Al rpkl r val,v hour - Vacuum 35 nbar
Dy e g L*QQ mﬁ*‘eﬁ U B SpIdch BRodk HaR PoserHB B na 2

15 - Dryi hour's

col I-agerr é’g‘i‘/ Plap‘?%mcabﬁﬂbﬂfrﬁtaémwoa est-tmjfecorPa Witeofbastshemate of
-1x5cn? |sf&lqal§mm df 1808 -t1280 THvler Pmimudd br of i X shaker at_a frequency of 800
- 1200 rpmfor 2 mnutes. 20 Exanple IV In the present exanple, the |
suspensi on contai ns human fibrinogen fornulation C and™ human t hronbin
formul at i é¥ampled® A fjnal suspension volune of 780 m. was obtained by -a
group Il nethod by applyi ng the follow ng quantities and paraneters:

Fi bri nqge Elxture - 700 et hanol (94% at 2C - 8C) 30 - 84.42 ¢

m croni'se ﬁsefr\tl?F‘F'??B'ﬁeWefsb'P‘?ﬁJ"lsﬁ’Pl"@ﬁfa@’S hunmeprinopert famnutatidm® anidbr i nogen

i xt ur e_ wasmeh dhrechbirofor@OlatiouBsamt agofiGinwhi | e being stirred. - Thromnbin
m Xt ure:
A final suspension volume of 1000 ml was obtained by a group II methaod by applying the
following quantities and parameters:
_ 15 Fibrinogen mixture:
— 820 ml ethanol (100% at 2°C - 8°C), 39.4 ml water for injection, and 10.6 ml
aprotinin
- 90.67 g micronised human fibrinogen formulation B
— 141 mg riboflavin }
20 The fibrinogen mixture was stored for 20hours at 2-8°C while being stirred.
Thrombin mixture:
— 50 ml ethanol (100% at -30°C)
~  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 ‘rvolufne of 1000 ml.

Suspen:.-iion characteristics: 1. Ethano! 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 volQme. |
35 4. Particle size (Folk Ward mean diameter): 74.4 +/- 3.5 pm

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




- 35 mM ethanol (100% at -30C) 35 - 0.54 g human thronmbin formul ati on C The

thronbin m xture was stored for 16 hours at -30C - Suspensi onzs Kiy260sm  of
t hr onmbi W xisssg was added to the fibrinogen mxture. A nol at 2 .
- 8C was added to fill to the final suspension volune of 5%181%”?/6{45!%‘

2005 WD 02/058750 PCT/1B02/01454 19 18'Suspen5| on characteristics:

Ethanol concentration: 94 % 2. Exiting tinme measured with the pl astlc
appar at us depl cted to the right in Fig. 90 33.5 5 seconds 3. Sedinentation
behavi our: EBla8¥ihneisity: B8% vol ume 5 ninutes after start: 92%of test

vol une; -b) nsebati@htiabl onhegksune 24 hours after start: 72% of test vol une.
4. Particle size (Folk Ward nean dianeter): 60.5 +/- 0.5 pm 10 Carriers in
the formof collagen strips were coated with the suspension. First, 8 '
col | agen Ansanpligados eg dipdosedrie USristentoN & B17,126 Bl eweeluseryfor waniver theabllddes
foll owsngpg,qggjétp,bgg&h the d&pRR%G.Ure: 6.0C - Relative humdity: 85% 15 -

| ncubation tine: .5 hours An applicator as disclosed in US patent No.
6,177,126 Bl was used for coatl ng the col | agen sponge strl ps with the

coat ed S%EEE?at\éﬁ .dg}[\ﬁé%@%c%%tfeﬁrfoﬁ% LSSt §£en€i'pér§t;§p§51a§4€ aﬁwdosf re‘li’eg”v%nd a

relative humd e coate strips were dri I'nh a vacuum
drying cRhafésy %ft85t°/he foll owi ng drying condl tions: 25 - Air condi ti on:
t e”perlét tﬂ"a@ c03ted GtrigsBhat ity dREd i ﬂ'éVac‘ﬁMdrymﬁ"cﬁa%b@rV‘éttthéQM%J@@:? i on :

val ve: J]B?{E;e hour - Vacuum 35 nbar - Drying tinme: 4 hours
- abr asi on 8’? obt ai ned coating on the coll agen sponge strips was
appr oxi mat ehiy c@ndition: temperature of 5°C, relative humidity 85% Ry

— Air flow through aspiration valve: 1.2 m? per hour
—  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 1x5cm? is shaken in a test-tube on a Vibrofix shaker ata
frequency of 800 - 1200 rpm for 2 minutes.
20

Exampie IV

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

o 25 ' e
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
- 116 mg riboflavin . | -
The fibrinogen mixture was stored for 20 hours at 2-8°C while being stirred.
. Thrombin mixture:
— 35 ml ethana! (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 m! 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.




ng/ cn2 when a sanple of 1x5cnR is shaken in a test-tube on a Vibrofix
shaker at a frequency of 800 - 1200 rpmfor 2 minutes. Exanplesly285 |In

t he pres®itozagerspl e, t he suspensi on contai ns human fi bri nagemeeisyl ati on A
and human thronmbin fornulation A 25 July 2005 WD 02/058750

PCT, 91102/ 01454 20 A final suspensionovolunme of 3120 ml was obtai ned by a
group | nethod by applying the followi ng quantities and paraneters: _

Fi bri nogen m xture: - 2540 ml ethanol (100% at 2C - 8C) 5 - 311.6 g human
fibrinogen formulation A - 440 ng riboflavin - The fibrinogen m xture was
stored for f%erﬁlf’ﬂ‘%% fBEESWhi | e being stirred. Thronmbin mxture: - 210 n
et hanol ( 10Ghaat! coBOCY=l0n=- 9220 g human thronbin fornul ation A Suspension:

87.3 nl he.fibrino xt The _
b ombi 1 1 K r g UmednEE e b R ks st B PR e S e 2 -
8C was ddFES fill to the final suspension volune. 15 Suspension

char act er Bastdifentatibn bEhfiaigt concentrati on: 97 % 2 Exiting tinme neasured
9: 40.8 seconds 20

with the . ra |ctdtot e n
3. Sedi rrer%’? g’?‘%'%j%%a %&lu’S[TF g %ﬁ‘ﬁlg&f \95'5“3'6 Bmﬁr nutes after start:
95. 6% of tbesedinpenigien Volbmes@mqmmafa&nsnmvm%nft&vbmws after start: 63.5%

of test val Ml she (P@kwa%%e%hzo%nééi&lksﬁ\%fﬁ /-8 pdi ameter): 51.8 +/- 0.8
pm 25 rriers in the formof col agen strips were coated with the

suspension. First, 48 collagen sponge strips were pre-incubated in a
cool i ng cRamiees in tht fdrhreoff olldgani 8ap0OBE] dobRASWitH the RUBRINEIH! BFst & Bfiagen

sponge strips were pre-incubated in a cooling chamber, at the following conditions:
— Temperature: 6.0°C
— Relative humidity: 85%

15 - Incubation time: 18.5 hours

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

sponge strips with the suspension.

20 The coated collagen sponge strips were dried as follows:
The coated strips were incubated 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% -
- — Airflow through aspiration valve: 1,2 m= per.hour
—  Vacuum: 35 mbar -
‘— Drying time: 4 hours

30 The abrasion of the obtained coating on the collagen sponge strips was appiroximately 0.2
mg/cm? when a sample of 1x5¢cmz2 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 formul_aiion Aand

human thrombin formulation A,




- Relative humdity: 90%- Incubation time: 22.5 hours 30 An applicator as
di sclosed in US patent No. 6,177,126 Bi was used for coating thessdobsagen
sponge i i.th the suspension. The coated coll agen s i.pS were
dried a?q%%gyv\gg: 35 The coated strips were incubated for r?lffhytbgs at a
tenperature of 6.5C and a relative hygidity of 90% The coated strips were
then dried in a vacuumdrying chanber at the follow ng drying conditions:
“Air condition: tenperature of 6.5C relative humdity 90% 25 July 2005 WO
- 02/ 058750 BERYHERFISDAPHIMe of 31281l WRgQPtERPD By 17 HSHP ?/51'%?# DBPRRYING theyg per
hour - Mabowiny gb8ndthearand pRfarmétgrsti ne: 4 hours 5. The abrasion of the -
obt ai ned i e coll agen sponge strips was approxi mately 0.2
ng/ cnR V\hﬁﬁmggggn"%?teu %f 1x5cn? is shaken in a test-tube on a Vibrofix .
shaker at—a25f¢ &d gl O00&pat 2°G2@3Cpm for 2 minutes. Exanple VI 10 In
the present 3@xaPhemah RBriSdERFHTIMGONt ai ns human fibrinogen formulation A
and bovine thromhin forrmulation, and aprotinin. A final suspension volunme .
of 16720 T 4\%&@%3"?%'391'% by a group | nethod by applying the 15 follow ng
quantiti es ahd/fipanagestraixgire Miabistoned)éon 18i houusat 2-3860BIabeirg biimal. (100% at 2C
- 80 1% .fibrinogen fornmulation A 2361 ng riboflavin 20.The
fibri nogeﬁg%égfﬂur?%'s stored for, 21 hours at 2-8C whil-e being stirred.
Thr onbi n i XE6rd ethangbtia9fo g8 356} (100% at -30C) - 1229 g bovi ne thronbin

f or mul g i:0n 22643RBRH WRSMbin formulation A
- Suspension?
— 87.3 ml water for injection were added to the fibrinogen mixture.

)
Mo

The thrombin mixture was added to the fibrinogen mixture.
A 100% ethanol at 2 - 8°C was added to fill to the final suspension volume.
i5 ‘

* Suspension characterwastics:
1. Ethanol concentration; 97 %
2. Exiting time measured with the steel apparatus depicted to the ieft-in Fig. 9: 40.8
seconds

- 20 3. Sedimentation behaviour:

a} sedimentation volume 5 minutes after start: 25.6% of test \}oiume,
b) sedimentation volume 24 hours after start: 63.5% of test volume.

4. Partidle size (Folk Ward mean diameter): 51.8 +/- 0.8 ym '

25 Carriers in the form of collagen strips were coated with the s’usper_aéion. First, 48 collagen

sponge strips were pre-incubated in a cooling chambef, 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 Bl was used for coating the collagen

sponge strips with the suspension.

The coated collagen sponge strips were dried as follows:
35 rThe 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: '
-~ Air condition: temperature of 6.5°C, relative humidity 90%




25 - 162.3 m aprotinin solution was added to the fibrinogen nixture.

304.7 ml water for injection was added to the fibrinogen m xt ure.Juy2bbe

t hr ombi n W $¥¢88%as added to the fibrinogen mixture. - Ard®@B62@uiszanol at 2
- 8C was ‘added to fill to the final suspension volunme. 30 Suspension
characteristics: 1. Ethanol concentration: 97 % 2. Exiting tine measured
with the steel apparatus depicted to the left in Fig. 9: 36.8 seconds 3.
Particl e st zair(fleol thrdlghGspreanndaREER M phGobr +/- 0.6 pm 35 Carriers in
the formof ¢gl|agesn sttips were coated with the suspension. First, 288

col | agen sponge strips were pre-incubated in a cooling chanber, at the

f ol | owi ng ToRAS BWE: 4 hosmperature: 6.5C - Rel ative hum dity: 89% 25 July
2005 WD 02/ 058750 PCT/1B02/ 01454 22 |Incubation tine: 25 hours An

appl i cator,as di sdosed in US patent No. 6 177,126 Bl was used for coating
the col |5ggTé‘r‘? abgaﬁgﬁgoi‘?%% ?%’Se%‘:ﬁ’i‘“ﬂw& th§ Splagen SROnas stHies WanpRRIOdBRtek 2
sponge st rmgsmjahen drseeutleasf 1xbirhdiasshakdrhie c@at-abesdvd PHrof Bakdraubat ed for

10 m nut erdlieftyl#BBEL AbH6 ForRfor® RfnAld a relative humidity of 89% The
coated strips were then dried in a vacuumdrying chanber at the follow ng

“drying 10 conditions: - Air condition: tenperature of 6.5C relative
hum dity &8&mple VA r fl ow t hrough aspiration valve: 22.5-nB per hour -
Vacuum,459 nbar Drying tine: 4 hours 15 The abrasion of the obtained
coating on the collagen sponge strips was approximately 0.2 ng/cn2 when a
sanpl e of I XBLREsS§S expaRienthesuspension conibas dnnwn\fibbinodérxiosialkBon Atana

f r equency bofin@Gflombhd0@ndiRiBnl Qhd dprdkinit €s. 20 Exanple VI |

A final suspension volume of 16720 ml was obtained by a group I method by applying the |
15 following quantities and parameters:
Fibrinogen mixture:
~ 13600 ml ethanol (100% at 2°C - 8°C)
— 1750.5 g human fibrinogen formulation A
— 2361 mg riboflavin
20 The fibrinogen mixture was stored for 21 hours at 2-8°C while being stirred.
Thrombin mixture:
— 420 ml ethanol (100% at -30°C)
— 1229 g bovine thrombin formulation
Suspension:
25 — 162.3 ml aprotinin solution was added to the ﬁbrinogeh mlxture
— 3047 ml water for injection was added to the fibrinogen mixture.
The thrombin mixture was added to the fibrinogen mixture. |

-~ A 100% ethanol at 2 - 8°C was added to fill to the final suspension volume,

30 Suspension characteristics: -
1. Ethanol concentration: 97 % ‘
2. Exiting time measured with the steel apparatus depicted to the left in Fig. 9: 36.8
seconds
3. Particle size (Folk Ward mean diameter): 58.6 +/- 0.6 pm
35
' Carriers in the form of collagen strips were coated with the suépension. First, 288 collagen o
sponge strips were pre-incubated in a cooling chamber, é_t the following conditions:
~ Temperature: 6.5°C '
~ Relative humidity: 89%




In a coated col |l agen sponge containing human fi bri nogen, .bovine thronbin -
and aprotinin, the stability of the coating suspension was i neestymeted
for thewdy % ﬁ of a coating process of 7 hours under gMigeneEss al
conditions -0 e production roons, e.g. at 2-8 C. 25 Each active :
i ngredi ent was assayed at di fferent sahpling tinmes. The results are shown .
intable | below Human fibrinogen Bovine thronmbin Aprotinin (ng/m) (LU
/m) (Ph.Ech)f. éltlmg?) 7&% start of coating 50.0 21.8 0.59 After 4.5 hours
49.7 23.3 0-58°URMS BUPS (end of 49.1 20.4 0.56 coating process) 30
Table | The results show satisfactory stability for all three conponents.

25 July %Q%phéé‘c%roa’s/ Hads=l ;P%/da?é?%/:\%l‘é%ﬂf’za 5X 3R uSed ok 'coﬁﬁxffech@ REfageR

made to Fi erein the various gures show. Figure
Opr aski n(ng"gerFUr‘P%UE’f‘étﬂﬂ?}{?B?‘é‘iPr& 2 Coat ed Opraskin(r): insertion into
endoscapi ¢ equi prrent 1.3 Coated Opraskin: unfolded after insertion into

endoscopi ur e: non-coated/coated 2.2
Coat ed HﬁFggal{egml ESP&% S%Fuga Mérec?rfe%oen o@&% ic eq wgnent 2.3 Coated

W | | ospodte 6‘?5%‘1 SUTIPFM%%WC&'PQ%? femkbminuges phe 69'@%6%%”]9 &> eanfl prEatveRi gure
3 3.1 Wihhpwaroraoezi al : non-coated/ coated 3.2 Coated WI I ospon Spezial:

insertion into ndosc i prent 3.3 Coated W1 I ospon ezlal:; unf ol ded
af ter | ndbr ETAS FTED AROGUEOHITD e Ber BOGUPELE o o EORPas 4B ch
non- cdat ediditased
' —~ Air condition: temperature of 6.5°C, relative humidity 89%
- Air flow through aspiration valve: 22.5 m? per hour _ B
- Vacuum: 59 mbar , :
—  Drying time: 4 hours
15
The abrasion of the obtained coating on the collagen sponge strips was approximately 0.2
mg/cm’ when a sample of 1x5cm? is shaken in a test-tube on a Vibrofix shaker at.a
. frequency of 800 - 1200 rpm for 2 minutes.

20 BExample VII

In a coated collagen sponge containing human fibrinogen, bovine thrombin and aprotinin, the
sfability of the coating suspension was investigated for the duration of a coating process of 7
~ hours under environmental conditions of the production rooms, e.g..at 2-8 ° C:
25 ' L
Each active ingredient was assayed at different sampling times. Thé results are shown in table%f f

I below.
Human fibrinogen | Bovine thrombin | Aprotinin
{mg/ml) {I.U. /mi) (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 49,1 204 0.56
coating process)
30 Table I B S : ‘

‘The results show satisfactory stabilityiifor all three components.




- 4.2 Coated Ethisorb Patch: insertion into endoscopic equipment 4.3 Coated
Et hi sorb Patch: unfolded after insertion into endoscopic equi phigRedi gure
5 5.1 Tawotoamps7d) Knit: non-coated/ coated 5.2 Coated Tabai@nmo2/MNdsKnit:

i nsertion into endoscopi c equi pnent 5.3 Coated Tabotanp NU Knit: unfol ded
after insertion into endoscopic equimsent Figure 6 6.1 Sponge Nyconed:
non- coat ed/ coated [l ab sanple] 6.2 Coated sponge Nyconed [|ab sanple]:
insertiongkgg e€@Rgoscopi ¢ equi pnent 6.3 Coated col | agen sponge Nyconed

[l ab sanpl e unfol ded after insertion into endoscopic equipnent 6.3

Coat ed coFFHGRHe&HBRYE tRifeontd. PRFSHEE GRosRIressPachoConb  unf ol ded
after ingewuron into endoscoplc eqU|pnent Flggre 7 endoschlg Bogl:k( ) 25
Endodock qj“—ﬁgagﬁﬁA S1eT edeck{+ endesecopie—tool—Erdodock(r
Jul'y 2004 1o §FS§§?§%Uﬁ%ﬁ§TBoz/01454 24 Conparison of doated Nyconed
sponge (Tééh@@%ﬁboswﬁhﬁWhm@mhem"ﬁaﬁnd@xﬂmcedwgn@ntoated i dentfical ly as

TachoContys S cordPHRRIRH: HheoldZH oy ficertoh B EHESb egfﬂeangbgf go‘; ;gfklegt

carriers Brand nanme teria anufacture
Col | agen Eﬁﬂﬁﬁé Lohmann, Postfach 2343, D 56513 Neuwi ed VVIIcspon forte

Col | agen zpowges;(ua.ﬁw&s)no)ﬁvdobteﬂm_f ta@, POSTDbUs 30,

2.2 Coated Willospon®forte: insertion into endoscopic equipment

2.3 Coated Willospon® forte: unfolded after insertion into endoscopic

equipment

Figure 3
3.1 Willospon® Spezial: non-coated/coated

3.2 Coated Willospon® Spezial: insertion into endoscopic equipment
3.3 Coated Willospon® Spezial:: unfolded after insertion into endoscobic

equipment

Figure 4
4.1 Ethisorb® Patch: non-coated/coated
4.2 Coated Ethisorb® Patch: insertion into endoscopic equipment

4.3 Coated Ethisorb® Patch: unfolded after insertion into endoscopic

equipment

Figure 5

{5.1 Tabotamp® NU Knit: non-coated/coated

5.2 Coated Tabotamp® NU Knit: insertion into endoscopic equipiment
5.3 Coated TabotampWNU Knit: unfolded after insertion into endoscopic

equipment

Figure 6
6.1.Spo'nge Nycomed: non-coated/coated [iab sample]
6.2 Coated sponge Nycomed [lab sample]: insertion into endoscopic

equipment

16.3 Coated collagen sponge Nycomed [lab sampie]: unfolded after insertion
into endoscopic equipment
6.3 Coated couagen sponge Nycomed [production sample= TachoComb®]:

unfolded after insertion into endoscopic equipment

Figure 7

endoscopic tool: Endodock®

endoscopic tool: Endodock®

endoscopic tool: Endodock®




NL 1160 AA Zwanenburg W/ | ospon' Special Gelatine sponge WI I -Pharma

Post bus 30, NL 1160 AA Zwanenburg Ethisorb Patch 25 July 2005

Pol ygl a | ydi oxanon Johnson/ Johnson (nanufacturerg

Robert - %%ﬁ%sétyrﬁool D- 22851 Norderstedt Tabotanp” NU Knlt)c&llﬁg%}g%%
regenerated cel |l ul ose Johnson/ Johnson,, (manufacturer) Ethicon,
Robert-Koch-Str. 1 D-22851 Norderstedt Collagen sponge Equi ne coll agen
sponge Nycomed Austria Nyconmed Sankt-Peter-Str. 25 A-4021 LINZ' An area
of 2x4,Scn?2 of each carrier was coated with TachoConb S coating suspension.
The amount of coating suspension corresponded to TachoConb specification
55 1 I i

Vs prepat 2P SRR ET Mo O 5T IMERRL Tt other PRRTPIEEs AT
tested as’dﬁB’P’q""BV\éSféC%OG’GI% 2005 WO 02/ 058750 PCTR1102/ 01454 25 Met hod

~descripsion Apparatus Anal ytical balance (neasurenent precision 0,5ng) 5
Vibrofix g lg%gmg%rb ned with fixation device Ruler with mllinetre -

_graduatl on Yscal pel, tubes of 2cminternal dianeter with
stopper' Pr ocedure 10 The pr ocedure and cal cul ation for deternini ng

abr asi on %@eﬁ@@crl bed above. Results Carrier Substance Abrasion (ng/cnR)

Qpr aski n(r)cga\(In , g%Jelr g\rn%rsl Wl ospon(r) forte (3mm |yoph. Collagen 1,2
10 ‘
' Brand narmie " {Material Manufactured/Distributed
by 3,
Opraskin® Coltagen sponge Lohmann, Postfach 2343, D- - ok
56513 Neuwied
Willospon® forte Collagen sponge (calves) will-Pharma, Pestbus 30,
, 7 . NL 1160 AA Zwanenburg
Willospon® Special Gelatine sponge * i Will-Pharma, Postbus 30,
NL 1160 AA Zwanenburg
Ethisorb® Patch Polyglactin910/Polydioxanon Johnsen/lohnson
{manufacturer)
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 R
Collagen sponge Equine collagen sponge . Nycomed Austria
Nycomed | Sankt-Peter-Str. 25
| | ' A-4021 LINZ’

An area of 2x4,5cm? of each carrier was coated with TachoComb S coating suspension.
The amount of coating suspension corresponded to TachoComb specification (5,5mg

15 fibrinogen/cm?). The samples were dried.
2. A sample of ixdcm? was prepared of each coated carrier.

3. The adhesion of the Jayer was tested as follows
20




Wl ospon(r) Spezial (1mm GCelatine 2,1 Ethisorb(r) Patch (ZVP609)

Pol ygl acti n/ di oxanon 14,3 Tabotanp(r) NU Knit oxidized cel | ul 8&ély2036
Col | agen V&) eHY8’ My coned col | agen, foamed 0,15 15 Coment pciboN@lds er s
except Nycomed col | agen sponge are not flexibleafter coating. The sanple
has to be cut out very cautiously. If 3% is cut out by using a pair of

scissors a lot of the coating material will flake off because the layer in
itsel f is wMetyoddedtipiigor b(r) patch 20 showed al nbst no connection with the
coating material at all. Wen shaken a little bit, all of the coating

peels off like a carpet"”. The difference between Nyconed col | agen sponge
and the otA¥eraddsrier materials shows quite clearly. 25 Elasticity of the

noi st ened ARfes vafnkd Ry eTaysTel : iRg of different carriers An
rea gt hrEcishon QQ?@M th TachoConb S coating

area of 52)%&5%("%%: each carrier was coat
_suspension. '3 ChAYONPeb VIR HxptigRdavirepensi on corresponded to TachoConb
speci f i catRubar wWith, IBillgnetfd baidoagen/ cnR)-. The sanples were dried. 25 July 2005
WO 02/ 058'&p0,-Rtth! BOa{P IR 2. pl e of about- 5-7cn? was prepared of
‘each coat edQ%arri er. 'Fﬁe ee%a%f?crs'}'gf r?%gﬁgp ez‘ér Wil SPPRBEdry sanpl e was

determ ned. 3. The sanple was noi stened and put on an el astic Latex sheet

fixed to @@wpdaeal 5 equipnent as described in detail under the heading
on. the Latex sheet whi ch expanded.

"procedur gy ressur e _was t . ) !
Aft er Bt ﬁﬂ%gﬂ%g &ersgpa‘ﬁﬁ&g’aﬁaﬁ%@F FERtserplon fleedesrdbedghgupded for a
third tine. The area of the carrier was neasured at the highest expansion
poi nt. 10grMatizod description Apparatus/Chemicals Peristaltic punmp (IKA
PA- SE). Pressure buffering bottle (3 outlets) 15 VDO nmanoneter (0-250nbar)

d ass funnel (0 openingl: 30mm opening 2: 15nmm)

Carrier | Substance Abrasion (mg/cm?2)
Opraskin® | lyoph. Collagen 2,1 |
Willospon@ forte (3mm) lyoph. Collagen 1,2

. { Willospon® Spezial (1mm) Gelatine 2,1

[ Ethisorb® Patch (ZVP609) Polyglactin/dioxanon | 14,3
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 Iittle bit, ali

of the coating peels off like a ,carpet®, :

The difference between Nycomed collagen sponge and the other carrier materials sh-ows

quite clearly.
25 FElasticity of the moistened coated carrier

Procedure
1. Coating of different carriers
An area of 2x4,5cm2 of each carrier was coated with TachoComb S coating suspension.
30 The amount of coating suspension corresponded to TachoComb specification {5,5mg L

fibrinogen/cm?). The samples were dried.




Silicone tubings and clanps, Latex gl oves (Senper ned), scalpel, ruler with
millimetre graduati on, scissors Physiol ogical saline 20 Proceguye2oosThe
fol I ow is connected air tight to the three ‘qgf "the

pr essur%@@f’% ng bottle via silicone tubings: a) peri ?ﬁ@?@“@ﬁﬁpe

b) manoneter c) glass funnel/opening A doubl e sheet of about 8x8cn? |s .
cut froma Latex glove. This sheet is"Tixed airtight to the glass funnel/
opening 1. About 5-7cnR coated area are cut out of the coated carrier using
a scal pel2- /3&ite ohpkeutdi-7eme waamprperedsof epshogptad qaierr Thagxact staytindrakea
coating of thd@ySANIE was detBinie@ned with saline and placed on the Latex
sheet. Then it is pressed to the Latex sheet manually for about 1m n.
Using the peristaltic punp the Latex sheet is expanded by putting on a o
pr essur e bfThebewrmple7 GabamnoistEhed dnd papeat ad dasticelawet Isheed fixat tore abedidile

Lat ex sh ee‘abwgrfeﬁ'l@ E%EQC?ibe@‘tin h&&i LRidrdne "I)’igacﬂﬁ@ aﬁr%'cﬁdhr%h &heh Breshlig Qt%%rbu@ id

w dth) of 't coated carrier 1S nmeasure poi nt Late

sheet  expBndPEX sheeheihapipanded: B\ftey |4 tipgp f meswwammtlaezhefMM 27

., El'ast i Gixpyridefiact arthiFd &iRa TRE ald2eofaBE lchRier atast Mbsdr&K PENE 1dhess bafdnkdg
area of sanple Results 5 Cartier Substance Elasticity factor Opraskino
| yoph. cdl gen "I1,78 WII|ospono forte (3mm |yoph. collagen 1,53 -

W | ospono Spezia) (1nm gelatine 1,79 Ethisorbo Patch (ZVP609)

Pol ygl@ctidshsh QsdRpiont, O Tabotanmpo NU Knit oxidi zed cel lul'ose 1,15

-Col | agen 'sponge Nyconed col | agen, foanmed 1,55

Apparatus/Chemicals 7y
Peristaltic pump (IKA PA-SF) :
Pressure buffering bottle (3 outlets)

15 VDO manometer {(0-250mbar)
Glass funnel (@ openingl: 30mm, opening 2: 15mm)

L™

Silicone tubings and clamps, Latex gloves (Semper med), scalpel, ruler with millimetre
‘graduation, scissors

_ Physiological saline

20
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 Y

¢) glass funnelfopening 2 ‘
" A-double sheet of about 8x8cm? js cut from a Latex glove. This sheet is fixed airtight to ‘
the glass funnel/ opening 1. |

About 5-7cm?2 coated area afe 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.

7. Calculation:




Comment: The elasticity of the noistened Col | agen sponge Nyconed
"(TachoConb) is one of the 10 inportant characteristics of thezpum;dmoﬁ

El asti ciwodxmseseential in thoracic and abdonminal  surgeryerfifgb®issg! Ui Ng
the carrier should be able to follow for exanpl e expansion and relaxation
novenents of the lungs or intestines. zspecially Ethisorb(r) showed no

elasticity -at all. It detached fromthe coating i nmedi ately. Coated
W | ospon( gp)e éﬁ)&‘z oved_structural defects during the
test 15 nge X l‘a@:’tor r@&ﬁﬁgc% ) tt% expansion ery Procedure: 1. Coating

of different carrlers 205$mf@@é35655®%nﬁn2 of each carrier was coated with
TachoConb S coating suspension. The anmount of- coati ng suspensi on
corresponq§d o TachoConmb specification (5,5ng fibrinogen/cnR). The

sanpl es were dried. 2. The handling of the coated carrier sanples for use
in endo§cop|c surgery and the loss of 25 coatlng due to thls handllng are

docunent GQ: % a digrtat—photo- IL vettod "‘PP ratus 30
Endodock: Endoscopic tool desi npé&{‘g t he use ﬁé%'&&’) ?or

endoscopl_E’p@fF‘@@ry (see Fi gur Byaph. ppllsiven) phot ) equi pAets . 25 July 2005 -

WO 02/ OSEmsE@@ M(W}Sl 28 lyddhskoi%beh nvestipgated Ccqrgs ers rier
Carrier n praskintr)—1yoph.—collagen Mllnennn(r\ fartp (3mm)

| yoph. cc“{“rosgon@w}ﬁ‘é@ ! \)r) 52581 (1my) gel htine E&HPsorb(r)|Pat ch
- (2ZVvP609) Eﬁii&‘pglb@eahch/(a‘i!l?ﬁoamon p‘BaAgmtamm(diEnMJ Knit oxi di,ged celTpl ose

- Col | agen rspoas o dRPREe—cottagen.——q Procpdure—Picture serf es taken

of each gqarri erp®l . igture: Et%l%&ﬁ rtr'lﬂ?)??‘ of the non- (T:t}§t ed and| coat ed
carri er g&plgiger spongefiyspmed: Tlvellapeat dnsdnpl es| are i ns@5t ed |ntp t he
endoscopi ¢ equi pment (Endodock)—

%;

Comment:
The elasticity of the moistened Collagen sponge Nycomed (TachoComb) is one of the
10 important characteristics of the product, Elasticity is essential in thoracic and abdominal

surgery. After gluing the carrier should be able to follow for example expansion and
relaxation movements of the lungs or intestines. Especially Ethisorb® showed no elasticity

at all. It detached from the coating immediately. Coated Willospon® Spezial and Opraskin®
showed structural defects during the test.

15 7
Use of coated carrier in endoscopic surgery

Procedure:
1. Coating of different carriers
20 An area of 2x4cm? of each carvier was coated with TachoComb S coating suspension.
The amount of coating suspension corresponded to TachoComb specification (5,5mg
fibrinogen/em?2). 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
Appara tus

30 Endodock: Endoscopic tool designed for the use of Tachotomb@' in endoscopic surgery (see

Figure 7).Digital photo-equipment.




~The sanple has to be flattened manually to be able to wap it around a -
gui di ng "pi n". Then 10 the sanple is inserted carefully into thaysoerl -
tube of i.n diameter. Docunentation of the sanple partl inserted
into th‘g %%%k tube. 3. Picture: The sanple is pushed%hﬁ*‘%“}lé?ully
Afterwards the sanple has to be unfolded. The coating that has split of
the carrier due to this handling is g#thered beside the carrier. The
unfol ded sanple after insertion into the endoscopi c equi prent and the | oss
of the 1&todavestpatebcaroetshi s handl i ng are docunented. Comment TachoConb
(coat ed equi ne col |l agen sponge/ Nyconmed) in endoscopic surgery is the nost
demandi ng_application of the praoduct TachoConh is inserted into an
endoscodi’@" equi pnent. The tGbaiesimatpiial equi p]ment is generally 10-13nmin
di anet er Ophﬁskb@l nserted nt 0|be§ &dRgedachoConb is flattened and then

w apped iak-ou . ed carefully Into the tube.
Ther ef or]ée \BoRBa%9Rg®R 0 the lcarrier and” within itself.

has to twlﬂcﬁapomgsimetiatﬁlmm) odmgélahaé; to stay fliexi bl e enough in dry
ht to the site of the

condi ti gqu . .u.. eA—brot

sur gery ‘Ftﬁ'%o%%tpaﬁfﬁ ngg?(’e? ul | 5%5'5&"1"1/'9&&”‘8‘&“ the tube. Then it has to be
unwr appddabeidmpiRaidlédinito t he wqwridizeaiucélarttma This often requires sone

adj ust t Tt f t er—tq the carrier should be
strong EM “ertanc?et hﬁaﬁgﬁﬂalf?ﬁn@%&%sul ts 30 The results are seen
fromthe enclosed Figures 1-6. An esti mate of the cast of coati ng materi al
is as follows: 25 July 2005 - '.. WD 02/058750 PCT/|B02/ 01454 29

Qor askj }j% %8 40% W | ospon(r)forte 60-70% W /Il ospon(r) Spezial 50% . -
Tacota F95°fit5kni t 60-70% 5 Et hi sorb(r) Patch 95% Col | agen sponge Nycornad
<5% As EpPlhwesbiies taken af emhycardegi d carrier the adhesion of the coating is”
very bad,, pogkef Qéﬁmé}n%h%doé'%ﬁé‘héﬂ%@é%b a'nGScBa fEQ&Ier@érlnpi@I: the coating in

this |nvest| ation. Conpared to coate gen sponge of Nécomed al |

t he ot he? FiH¥8t |1B%tC€6te€a‘?a|”?Péesza'ﬁ’a\F‘ée'§eq I"%?f’ tﬁﬁneln pEoRip eﬂé’p&?QFé dogReidef or e
t he coat Thgsample Haske ba flattkhat maangltto tanabild e wed it efound lal gidirgagant Then
ratheny Wi LEMIlenSIEURLLANPhed B SEY GB8LPEORANR fRhfereBending or ol ling

up. of t en
Documentatlon of the sample partially inserted into the Endodock tube.

3. Picture: The sample is pushed out carefully. Afterwards the sample has to be unfolded.

The coating that has spﬁt of the carrier due to this handling is gathered beside the carrier.

The uniolded sample after insertion into the endoscopic equipment and the loss of the
15 coating due to this handling are documented. '

Comment _
TachoComb (coated equine collagen sponge/Nycomed) in endoscopic surgery is the most
demanding application of the product. TachoComb is inserted into “an endoscopic
20 equipment. The tube of this equipment is generally 10-13mm in diameter. 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 coatfing to the carrier and
within itseif has to be strong but the product has to stay flexible enough in dry c_ondition 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 surface. This
often requires some adjustments. Therefore adhesion of the layer to the carrier should be

strong enough to withstand this handling.

Results _ 7
30 The results are seen from the enclosed Figures 1-6. An estimate of the cast of coating

material is as follows:




coating in itself. 15 After insertion of the coated carriers into the tube
of the ea&?@@qgi_c equi prent and the unfol ding of the sanpl e atiaiywensds al |
carriers ] ol | agen sponge of Nyconed |ost quite a PEII¥R/Ot4Sd coati ng
so that large areas are left without coating material. The structure and
texture of Nyconed coll agen sponge is Z°he basis of the high flexibility of
20 TachoConb in dry or noistened conditions. Nyconed col | agen sponge is

f oamed and®riegkin®pol ygonal chand®ere¥ nsi de. On the surface these chanbers
are cut t quiieyehf®elNesSe cavgjhgeenl arge the coating surface. During
coating 't Eﬁﬁ coatj nge suspension 1S di stributed evenl y onto the structured
sur f ace. IosRgt Hee3alyi ng t heS%%I uti on contai ning both fibrinogen and

t hrombi n Tacdtbp®inBxkngol | ds | iggz7adae caverns. Therefore TachoConb can be 25

cut to desied Si and can be _jnserted into endoscopi c equipnent with
only a gnaq'%q%sgg&%f. coating ferial or no loss at all. The hi gh

f1 exi bi | i Cpliagendpyndkaitho@edb is5% bi g advantage conpared to all other
investigated coated carriers. 30 Manufacture of collagen sponge The
col | agen ig?g%g?fhgf erred to in the present text may be manufactured by a

met hod as | I’y 3 YE ST rRETar Ehe aibiesion ofrfie 1cpatine isavend ek iThetkftiel ow:
35 |t hascimten Efftemtl tdsabirbdde 8USFOBE Shaling Rt hvekidd6®! Eatsites RONS W t N
a fi bri_l 93'%@8" glgerr% raft‘;,q:g dggazln%s ‘7%8 the texture of the collagen sponge.
It is thus désirabnls o prov ¢ FRTHBYeTIAH oeRIts R §axe Aot syeiacs o ge
‘Wi th a cefeh Thesaferedhe coptiyarlies dikk ar,, fattdargetieomitin efrierrakisadshe acotiergen

sponge SuinmRicte 8UCERALF BG W Rofehi! BFbds IBUEG; 3Lakd o SQus, t July
2005 WO 02/ 058750 PCT/ | B2/ \(%"1‘5153 58 s Eg@d"ﬁiﬁg%@ﬁg f”@r"h%‘a?’ﬁ?%sgtﬁa |
seating wounde ¥ s further desirable to provide a nethod of producing a

col I'agen sponge having i nproved physical characteristics in relation to
prior 9 taARRORLE Sen | _ |0 Y hym, di t elasticity, density
and elasticity modu g‘ié??a‘ilgi‘%%ﬁ%% 'grlgépgges}('au(r:i!)aeb‘fqgeng he oené?%9P’8eeqé{'pﬁF¥’F|88F’ftB?
pr epari ng'™MOdBRI AJER iRy erteRTasss Bl icamigry exprbt |dolinger spoghr of Nytdreed &ms e

that, onomiiteheiotof thageatispangat izsgcdRhd 8 ILQ WAhSRUARAting atdia ] not al | ow
air or liquid to soak through the coll agen sponge. Thus, the nethod of

preparing_the col |l agen sponge, nmay conprisethe steps of: - preparing a -
col | agengﬁﬁl strugiyire aRql ke et Nycomed chilagen shergeris ged basisoofabe highdlemiliny af

col .I agen TaobeiTomb in dry or moistened conditions. Nycomed collagen sponge is foamed and has
polygonal chambers inside. On the surface these chambers are cut to caverﬁs. These
-caverns enlarge the coating surface. During coating the coating suspension is distributed
evenly onto the structured surface. During thé drying the soiufién cohtaining -both
_ fibrinogen and thrombin is fixed as solids into the caverns. Therefore TachoComb can be
- 25 cut to desired sizes and can be inserted into endoscopic ec{t‘Ji‘pmen.t with only a small loss
of coating material or no loss at all.

.'The high flexibility of dry TachoComb is a big advantage compared to all other ihvestigated
~ coated carriers. _ A
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 giue
preparation depends on the texture of the coilagen spong:]e. Kis thus-;des;irable fo provide a
method of producing a collagen sponge with a certain texture, in particulaf‘ With the aim of
making the collagen sponge suitable for coating with a fibrin glue preparation, éo as to




- drying the collagen foam so as to obtain a dry block of collagen sponge
having chanbers therein, - isolating, fromthe bl ock of coll agenyzpsnge,
parts of M th a chanber dianeter of nore than 0.75 .m Jess than-
4 mm orwﬁyg@fbggﬁn chanber di aneter average of 15 at nnstggw%?#"t he )
present context, the. term "chanber dianeter” should be understood as the
| argest straight-line wall-to-wall di*$tance in a chanber, i.e. as the

| ar gest di agonal straight-line distance of a chanber. The chanbers nay be
of a pol ygbimh a sluagerds! ﬁsumhag;amcﬂ seriing voopdsa Jo abrtBéragesirable thasovisen f ound

~that a chaphigrq %’égé%{gge Iﬂégfeﬁ ”%Jﬁ?d%ﬁvi?é mgl'%@q Sdh?%éalécﬂ?t%cén% if kelaflon

chanber di aneter | agen sponge
particul artP ?V'O%ﬁm“%rmﬁé? ﬁ%{‘séé’&f@w Rumgidity pelpsticy udensits sad &FaF‘B‘FiW

Pr ef er abl ynodule 1:Cie Ifa,@wmegméb:@e@p@vw@xé AbthsB F6r ;brapérlrrﬁ; & acmgge@fspoaga@vm@a dr y' '

mass pe such

Ceoor P onds A o AR ffe STt Bk B8 sRisitp Penas BrRpl) & ol RE

such as 4V\ﬂ@)nwﬁﬂpwmlmlmomerWthdlmmmpgﬂge preferably has a

wat er content of not nore than 20% such as 10-15% sich as about 18% The

elasticity nodule of the collagen spongg is preferably in the range of
5- 1001 N/ cripus-de eqodf psepagng ipe colligenprange: @ SPprist thenderp¥nge i s
preferabl y 1prﬁﬂarmg/acﬁﬂlagaugﬂ as 2-7 ng/cnB8. It has been found that a

col | 2996 SPOMRRERRY A Bfojdead Q'8 WEhNA] dnaldy @, T auid tioht i

t he sense tha?(%gonce onge I's 0 a wound, it will not
al | ow air— ofrying g qollpgerpmn,t%rasagwbtawea cloy b@gleﬁf @qﬂ@ﬁ@equpgqug are
absorbed i n ambeRAAGRIn, This 35 effect is primaril y achl eved due to the

fact that the step_of mxin into the coll age prow es a col |l agen
Sponge whircHHEHEoa foH e ke SPUAGEN Sepniee Pais ShPTor e v fpacter °
separ at ed and mure shamn®.i7&lnhiy atndtledsltyaremrduasecdhdwng/\alch&nbér dlmhbtageverage efial,
i n conggadi Chyi Qi 3t,,{.},at hose known col | agen sponges which have a fibre
structure. 25 July 2005 WO 02/058750 PCT/1B02/01454 31 The col | agen gel
may conprise material of different types, such as type I, Il or Il from
manmal i anin tHegMS@An centokt, HEL A "ORdrhbea-Qiimesr Mduidabd umiehﬁéod ypuR ladgest

col | agen %?é\%mwe%aeipto-um?d%@nkéﬂueg' ﬁ%é(be“ro{'@résstﬁegﬁﬁgét'cﬁé&r?&.fano{ﬂatigggqﬂgs and

sel ect ed oup CONSI St UrAeten

bovi ne t efligknse Oﬁm@asmqra%dwb%waamqf |adwéygoyal§f@pe,aﬁl{6bwaﬁaf Vel y
conpri ge basgunal fapk, col l agen material. The col l agen content of the

i sol ated parts of sponge is preferably S150/6 - 100%related to dry mass

of the sponge, such as 75% - 100% such as 80% - 100% such as 85%- 100%
It has been found that a chamber diameter of more than 0.75 mm and less than 4 mm, or

a chamber diameter average of at most 3 mm, renders the collagen sponge particularly
useful for being coated with a fibrin glue preparation. Preferably, the collagen gél has a dry

25 mass in the range of 2-20 mg dry mass per 1 g gel, such as 4-18 mg, such as 5-13 mg,
such as 6-11 mg per 1 g gel. The dynamic viscosity of the collagen gel is preferably 2-20
Ncm, such as 4~10 Nem, such as 6-8 Ncm. The collagen sponge preferably has a water
content of not more than 20%, such as 10-15%, such as about 18%. The elasticity module
of the collagen sponge is preferably in the range of 5- 100\ N/cm?, such as 10 50 Nfcm?, and

- 30 the density of the sponge is preferably 1-10 mg/cm?, such as 2-7 magfem?.

It has been found that a collagen sponge prepared by the above method is air and liquid
tight in the sense that, ence the collagen spenge is appiied to a wound, it will not allow air
~ orliquid to pass through the collagen sponge. Liquids are absorbed in the sponge. This
35 effect is primarily achleved due to the fact that the step of mixing air into the collagen gel
. provides a collagen spenge which has a three-dimenSional structure with stacked chambers .
' separated and substantially totally enclosed by walls of collagen materlal in contradiction
' “to those known collagen sponges which have a fibre structure




such as 90% - 100% such as 92 - 100% such as 92 - 98% such as 93 - 97%
such as 10 94% 96% The step of preparing the coll agen gel pre$aiabbsy
conpri seWaR&s8eps of: - storing the tendons at a tenperatmignzagisyeen - 10C
and -30C, and peeling the tendons, 15 - renoving foreign protein fromthe
tendons, - reducing germcontent in t#hhe tendons, - swelling the tendons, -
honpgeni sing the 'swel | ed tendons. 20 The steps of storing, peeling, -

renovi ng pat vvellln i rifying
the raw mat erclggébenv%%er egragmﬁ;'segﬁg{@n%?‘%@ﬁ%%gm g gl ﬁ%g’gteqog]toétlﬁ[:ofﬁ‘ﬁ“t he

~ col | agen iPPTPHaNy tRANGgen fg"meconr%a@tseprceﬁ M@U@iﬁhﬁg tyfesgécoiagen tembe

Ipr eI er abl yusedrmki eBsgenadsh ftgr&;&&fﬁ:ﬁatdnalgrktﬁxh téﬁloﬂ@sel@c@ed)ﬁgﬁa%g gﬁ&]pdoon?slﬁll;b as
actic aci S urt her organi c solvent,. suc

al cohol , soﬁchﬁgés&gtdhg%q]%mh tadgnzs i) @0 d'%B 5 Esr W2 cqllzagn fe! may pqdidenally he

step of %\Hélaltﬁrﬁgtl‘(ﬁlv C@W@l&eeﬁdvnlsnwﬂe:b&wwblryatenmprl ses adding lactic acid to

the tendons. The lactic acid used nay be a 0.40 - 0.50% | actic acid, such

as a 0. 459 Iac i C ac e step of swelling of the tendons may conprise

storing t legeh §°'§F"'é°fq€?ri§8fa§?%9%‘t%‘ff sPaye i§ Preferably 490 45108% eelnted by ur e
of 10Cto dzomassf girtha sperdepsuadfasAos o 1806, houra; 8OHCIL0085 AcP8s BO% OfoghH0 t O

00 o Sl BkER b AIBOSLS A G RGNS LR ER

carried oyt so_as to obtain a e SiZe 0
i . e. fitBré@*¥a1?%- with a diameter of 0.8 - 1.2 cm such as approxi mately 1
cm Further, the physical charact erlstlcs of the collagen gel are

pr ef-er abl he a e characteristics may for exanple
be achi evﬁré@§t0§ Oﬁé?e?’agg ry'lh CrEI PE erﬁ@l’fﬁﬁg’l‘?f@? eHPsShel | ed tendons by
means of a t%‘b"d%et&eé?fsq@“sFﬁﬁIte'BPEfa@'é%]Q@!W@enomféjamdsaﬂ‘icbranéwe!mgﬁhé 25 July

2005 WO 02/185&A30 PCT/IBOZ/01454 32 The step of mxing air into the
- mxing anbient air into

col | agﬁg gel lglrefer‘a # r| ses the steps of:

the gel~by fEARYE1 CEUR REF %§°%thﬁ6@‘§f9’i’érr ate a collagen foam - feeding
t he mxed—gebddwmnuentnooraerﬁma(thetamusnsgg channel, 5 - separating collagen
gel and col Isa@fRg ftng@r{é,gdyﬂgal ned in the fractionising channel, At |east
sone of the coIIa en arated fromthe collagen foamin the

fracti onisi A§™o8R ﬁ‘ﬁ%lthﬁﬁveﬁ%' feggonsack to the mixer. In that case, the

rati o between the anount of _
20 The steps of storing, peeling, removing protein, reducing of gerfn content, and swelling
aim at purifying the raw material, whereas the step of homogenising -aims at obtaining the
coltagen 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 i_ac:t'ic acid to the tendons, Further, an oréanic solvent, such as an
alcohol, such as ethanol is preferably added to the tendons. Further, the step of swelling of
the i;endons preferably comprises addihg lactic acid to the tendons. The lactic acid used
may b@z_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 sweiled 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 coliagen gel are |
preferably as stated above. The appropriate characteristi‘cs 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.




col l agen gel which is led back to the m xer fromthe fractioni sing channel
and the anmount 10 of fresh collagen gel led to the m xer is prefaizods. -

bet weeny) do@ft00. 5. The step of separating 'coll agen geloyaidz6R54 agen
foam preferably conprises the steps of: separating a selected part of the .
col  agen foam contained in the fractipnising channel, - |eading the

sel ected part of the collagen foam out of the fractionising channel for
drying thereof. 15 In a preferred enbodi nent of the nethod, a tenperature
of 15C to 40C, such as 20Cto 25C is nmaintained in the fractionising
channel . THelssaOefanixingOainink g dlidgeniied ptaferablyl doageBegele, stédreofcol | agen foam
may be honp j . r tep of
drying the %@P‘:‘ggger?fe?'({)g%%%ﬁgheog% bgq-ﬂ(ggn schf ‘kJEQH%? r?lr%'(tgn Eoﬂagﬁéﬁ % the
col | agen —gefeediagfbgmmixgd gd foamintoe fwti@tﬂslﬂﬁ Cf"hl@ebol | agen foam and the

col | agen _f oadpalating b gnad Mn@eutargah el chitaPed 8 tHeGratibhi¥@g fchamep pH val ue
of, usually;- between 2.5 and 3.5 25 to a pHvalue in the collagen foam -
between 6.5 and 8.5. A neutraliser conprising an anmonjia solution may be
used, andittidest sghé afjtre dobageni gl pemedated fitopmn ﬂmﬁcrllad;arsibdn?fmrthafrapmmsmb of 5-30
hour s, sgﬁgm?emg Rl Bicro B AL BLLHELato HnOU e RIUPE of O, 11

step of e co g oam e colTagen foamis °
into a 30 W?lgﬁbwﬁt‘ihﬂ%ie &ack to Whgerxenigmithaf aW%?Wa&PP&a%’dﬁhSlaF“quﬁt dravvn

~into tige of aash t‘hfllab@n Gl ibd Rgthe MilRer @tpeﬁefﬂbh,dbétwaaw Drieéref @Bl Yh&s@plof ses
t ween 20 and 40C,

dryi ng atseaatagrga turg1 nt"‘é%ﬁ %0 %fG c such s%lg ee (

for a perl%cf ot %‘ﬂ 950 %oaufjs TTCROAE PITEE IS >'58° %0 obtain a dry
col | agen—spsﬁwg@tlnﬁrfesedﬂoyemgarhaglthb@otmeho‘pamtoatair@dpn gyslirediopisirghthlepnelnder ™4
35 atnosph efeh&n@ BI85 SMEBed SAIE Br A% r.%hag%n%gﬁsélft%f efe PREWRRMG @8R %900 nbarj
such as ap OX|nater 800 nbar. The col |l agen sponge produced by the above
met hod pref &YHBIYSFE[Fi1s at |east one of the followi ng criteria: 25 July
2005 180D 02/ 058750 PCT/ 1B02101454 33 - pH-val ue between 5.0 and 6.0, -
lactic aghd £a8ireAenPodiiié BPHe méfhod, @@%r%&@ﬁif@&tto%bé%cﬁ%bw% t@% }

sol ubl e protein content, calcul ated as albumn content, at the nost 0.5%
5 - sul pﬁét%'sé%’é'?r@ﬂd?é’?ﬁf%'oﬂﬁé‘gr@éf‘”ﬂ 0% - heavy metal content at the

nost 20 ppm
' Subsequent te 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 feam and subsequent to the step of mixing air into
- the collagen gel, a neutratiser 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 iy
ammaonia solution may be used, and the collagen foam is preferably neutralised for a f
period of 5-30 hours, such as 10-20 hours, such as approximately 24 hours. '

B

Prior to the step of drying the collagén 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:




-. mcrobiological purity, at the nost 103 CFU g, - collagen content of 7S%
t0.100% - density of 1-10 ny/cnB, such as 2-7 ng/cnB, 10 el asth¢itpoiodul e
of 5- 100NvomRgsssseh as 10-50 N cnR, The step of isolating V&L 2}3{45§ol | agen
sponge may conprise dividing the collagen sponge into a plurality of parts
by cutting. The parts obtained may be ghaped in any desirable form such
as conical, cylindrical, including cylindrical with an annul ar _
Cross-'sectiaon 5 ct angul ar ol ygonal, cubic, and flat sheets or they
may be traﬁsfp(g'r_vrféﬂe E’%"'&e&gé}%ﬂﬂj 'ﬁte by an appropriate granul ati ng met hod
“etc. As it~i daddigpaiderontent etititeheodl®3we, the col | agen sponge nay. be produced

by a nethod, 3n&R6MEMSLR n@g‘?thﬁtrﬁ&ﬁooi% 20 - preparing a collagen gel, -
m xing air .into the col erl‘gen gel, so a§ to obtain a collagen foam - drying

the col | agen SPYEIR Pretginyeenieptofiatiaied agplbuplin crntent, ebtheamest GFonge havi ng
chamber s5 t-hewseiphate-asheotantéritGit tited st Neohl ock of col | agen sponge, parts of
sponge havin L 1.ow S _Dpr rties: - elasticity nodule in the
range of 5 tg-e%%m‘;%} g(r’#m?&gqttﬁ%ﬂgﬁggpﬁn'f he range of. 1 to 10 ng/cn8, ,
chanber di-amgtigpbigiogigal ruritheat the ABstii0h@kAgess than 4 nm or a chanber
di amet er _avesirgen ebntakt sTOSH, & 1HA%25 July 2005 '... - 34 CLAIMS 10 1. A
suspension ¢ risi fibrinogen, thronbin _and al cohol, ‘the suspension
havi ng beén gg%fté(iorﬁggloovgﬁ:%gwsc%ﬂﬂWMQ: - providing a fibrinogen
m xt ur ellf- f esticitygerduamol BnoaN@obych as 10-60N&mfy a t hronbi n mi xture of
t hrombin and an al cohol, - mxing the fibrinogen mxture and the thronbin
m xture, so as to obtain said 15 suspension, the suspension containing
fi bri nogerd "astEP Hrisniasing AsEistdl epltagen shengeomiy wemarisredividitigaine caiagen bpdrige
parti cl es iireiangurdlity-of Jafts By cAitind). $HS PERS bARIRRGALIDOShdrRd Gl Sy idsiralifaer ei n
the Fol k Ygif Jigag. di a0t sh i fhe, £0 particles LEguRag Ayt
suspensi on according 1o crarticq HewsingRapgrice! Wit an aylar clpsgpestins,
suspen diSomegtanasar, 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,
- — ixing 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, |
. — lIsolating, from the block of collagen sponge, parts of spenge having the following
25 properties: '
- elasticity module in the range of 5 to 10(}5 N/em?,
— density in the range of 1 to 10 mag/em?®, | _
_ chamber diameter of more than 0.75 mm and less than-4 mim; or a chamber diameter
average of at most 3 mm.




that a volume of 90 - 120 ml of suspension, when influenced by gravity
only, exits through a bottom opening of a container having 2525July 2805
cylindrical portion with an inner diameter of 40 - 50 nmm and a hei ght of 55
- 65 M and - a conical bottomportion with a height of 17 - 23 mm

wher eby the bottom opening is provided at the | ower end of the conical
portion as a circular opening with a dianeter oft-3mm 30 in 25 75
seconds. 4. A suspension according to claim3, wherein said volune of
suspensi on exits through the bottomopening in 30 - 50 seconds. 35 5. A
suspensi on according to any of clainms 1-4, further conprising aprotinin. 6.
A net hod of preparing a suspension whjh flbrlnogen and t hronbi n,

conprising: - providing a fibrinogen m xture of fibrinogen and an al cohol,

- providing a thronmbin m xture of thronmbin and an al cohol, 40 - mxing the
fibrinogen mxture and the thronbin m xture, so as to obtain said
suspen5| as to obtain a suspension containing fibrinogen and thronbin
particles, %iﬁéFblk Ward nean dianmeter of the particles being 25 - 100 m
25 July 2005 35 7. -A nmethod according to claim®6, wherein, at the step of
providing the fibrinogen mxture, the fibrinogen is pre- nlcronised SO as

to Obt nl 9—\81*5 f‘&lS%% Ja }ngg‘?lbﬁ?(%d% (\,’\ﬁﬁr&nﬂﬂ% a@oﬁ&e{h%rsu Een@%ﬁ?@ﬁ&be& 8. A

netho Aé pre-mcroni se Finogen is
stlrred | %”e ﬁ%aaﬁ% dP”FEEQHtaln said fibrinogen mxture. 9. A nethod
accor di ng- t 8rexitjnasd filringiops mixtgre offfbriepgen ad analcadPlep of provi ding the

m xt ure, - t heviding aitheombinhoiroge ni theanbih@nd @n akohdt hod according to claim9,

wher ei n thenditing trree.dnaoc_!f@m&@meéad tid thRorh BRARAKAIE! '8 ashebbRensaC and 12C.
11. A nethog, 5%% ﬁg ing to elaim10, wherein the m xture is honbgeni zed at a

t t A t
wnorera thE sustRpaiLe TR DS BRtRE e SR e e Gk Sftrd S5%h St o
~ accor di ngfthe eafyicles beirkiPds 180 42 wherein the thrombin conprises at | east

2. A suspension according to claim 1, wherein the Folk Ward mean diameter of the
20 particles is 35 - 80 um.

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 suspensicn, when influenced by gravity only, exits through
a bottom opening of a container having
25 - a cylindrical portion with an inner diameter of 40 - 50 mm and a height of 55 65 mm,
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 opemng with a diameter
: of 2 -3 mm,
30 in 25- 75 seconds.

4. A suspension according to claim 3, wherein said volume of suspension exits through the
bottom openmg in 30 - 50 seconds.

"35 5. A suspension according to any of claims 1-4, further comprising aprotinin.

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
suspension,

so as fo obtain a suspension containing fibrincgen and thrombin part;ctes the Folk Ward

!

40

. mean diameter of the particles being 25 - 100 pm. -




one of: human thronbin, bovine thronmbin, and reconbinant thronmbin. 14. A
nmet hod according to any of clains 6-13, wherein the fibrinogen2scompedsses at
| east one of: human fibrinogen and reconbi nant fibrinogen. 25 15. A nethod
according to any of clains 6-14, wheggi n the suspension further conprises
aprotinin. 16. A nethod according to”any of clains 6-15, wherein'the

al cohol is an ethanol. 30 17. A nethod according to claim 16, wherein the
et hanol i 3. ameamhyatcadsgatb kanole, whdi@in, At metdqdofaseanids fg: fteinagen @ikiekai s
6-17, WheuRl fbrhBerSt BRe-Rlicriddd @ o tBTobBRTSIHICIES KiJEa PO vidRE B OmDI N

m xture | Siafaf ro?gscllgh while stirring the suspension. 35 19. A nethod
according to claim Hher ei n t he stirring is carried out at a tenperature
between 0C and 12 C. 20. A nethod according to claim 19, wherein the
stirring PsA&whadegcadingde crin &rpes aharein tha preretieripedfitsindg®ds stred itoret hod
for coati g @cobartoiobtaimedith fibrisageperisiuen conpri sing fi brinogen and thronbin,
wherein the suspension has been derived froma nethod conprising the steps
of : IOrOVbdA Aol dcSMGIEDnPLILMRS 08, LADEH AR ABLERR AN e, I U Y

2005 36 hoProvi di r]%m I'n m xt hro n-an
mxmgth‘éflfﬁ genors?leQ eandthethronbln m xture, so as to obtain

sai d éﬁspen5|on so as to obtain a suspension containing fibrinogen and
t hr ombi n p&rA nethed actdieéingod kiawwap dwhdgeimeba sibdu@ne bemogdnizel et pasrhpabiese bei ng

25 - 100 metweheoweidaod-of coating conprising: - providing the suspension of
fibrinogen, thronbin and an al cohol at a | ocation near the carri er -

appl yi ng |dssenS| a tin rfa the carrier.

mothod ScBrTRaor gt dhaSeamt g vureier e By e hartoshles phasrestnicer
23. A hethd He%{bg&%ﬂ‘idr?g Cto claim 22, wherein the collagen carrier is a
col | agen sponge. 15 24. A nethod according to claim 23, wherein the

col | agen shongethbdlatddrdin@to tigiast1,oner@h tHd@mpbaitlew RYefd dugihl a:

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.

~ 20. A method according to claim 19, wherein the stirring is carried out at a temperature
40 . between 2° and 8°C.

21. A method for coating a carrier with a suspension comprising fibrinogen and thrombin,
wherein the suspension has been derived from a method comprising the steps of:
- — providing a fibrinogen mixture of fibrinogen and an alcohol,



. the st

- pH-val ue between 5.0 and 6.0, - lactic acid content at the nost 5% -
anmoni um content at the nost 0.5% 20 - sol uble protein conteng$Juoeul at ed

as al bumn content, at the nost 0.5% - sul phate ashes content at the nost
1.0% - heavy netal content at the nost 20 ppm - mcrobiological purity,
at the nmost 103 CFU g, - collagen codfent of 75 to 100% 25 - density of 1

to 10 ng/cnB, - elasticity nodule in the range of 5-100 N cn2. 25. A nethod
accor di ng -t opev@ing 2Bronbidmixivhecfahrontdie ac@kn aRbhetj S a col | agen sponge, and

wherei n the sedilageribspeRaaniase BEEheARFINVSA nfik@r, 3o BBLOGQIRr i sing the
steps of: 3Q,sp&R7 1 Ng a collagen gel, - mxing air i n]Eo t he col | agen gel,
so as to i ol Ll agen.foam_ .- drying the collagen foam so as to

obt ai n g,?%g'gf‘%% "ot >'¢; ??Sl'oé'rcon%f\'ﬂ' ﬁ%ﬁﬁ’gﬁ%ragd thra@p@ingrticles; the Fetk Ward f r om
the bl o %‘%”ﬁﬂia%ﬁfé%%?%ﬁ?’@% of 18peRge with a chanber diameter 35
of nore t Kemethed ofmeating comegsingtan 4 nm or with chanbers of an average

di agonal -di previgingnh®tusdemgion @&GibrifodeRt HIEmBRCAHIHNWcdhe! & WioQtioh Indhi g e21- 25,
wherein the &hegp, of applying the suspension to the carrier is perforned at

an anbi ent t f 0 - 12C. . 40 27. A nethod according to claim 26,
wherei n_t he a?ﬁ Bp gg%al‘%%ﬁﬁi?sh"é‘ PR eUbRHAB AT I CHE™ carrier is carried out
at an anbi ent tenperature of 1 - 10 C. 25 July 2005 3.7 28. A nethod

accor di ng2¢o0® BieHioth aZyordinade eiaim £ hewlsdreip thé cappt giangliddea @uspensi on to the
carrier is carried out at an anbient tenperature of 2 - 8 C. 29. A nethod

accor di ng28.0n aR¥hoalacedrdingBo &hme Sz, WRBLIR itk E&Eﬁga%rigﬁ is %F?:Blr[re)é'erq%%érngq% S

suspension to the carrier is carried out 1n a I ent atnosp Wth a
rel at'i ég ng”Hadit of 75 - 99% 30. A nethod accordi ngJ to claim?29, wherein
P of _‘ﬂ;’BTffjf‘Fr?éjC%rﬂ'Bg§%§'B’@h%$rdwef%n thgecollagen snepge Bilfdapt leest opaof the an
anbi ent attHe¥psherieraith a relative humdity of 85 - 95% 10 31. A nethod
accor di ng-t oHavsueofetekean Hp add-63), wherein a volune of 0.08 m - 0.12 m of

lactic acid content at the most 5%,
- ammonium content at the most 0.5%,
20 - soluble protein content, calculated as albumin content, at the most 0.5%,
- sulphate ashes content at the most 1.0%,
~ heavy metal content at the most 20 ppm,
- microbiological purity, at the most 10° CFuU/g,
~ collagen content of 75 to 100%,
25 - 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 carriersis a collagen sponge,"and
wherein the collagen sponge has been derived from a method comprising the steps of:
30 preparing a collagen gel, ,
- mixing air into the coliagen gel, so as to obtain a coliagen foam,
- drying the collagen foam, so as to obtain a dry block of carrier having chambers
therein, '
- isolating, from the block of collagen sponge, parts of sponge with a chamber diameter
- 35 of more than 6.75 mm and less than 4 mm, or with chambers of an average diagonal
dimension of 3 mm. | |

26. A method according to any of claims 21-25, wherein the step of applying the
suspension to the carrier is performed at an ambient temperature of 0° - 12°C.
40 .
27. A method according to claim 26, wherein the step of applying the suspension to the
carrier is carried out at an ambient temperature of 1° - 10 °C. ;




[ is applied to the carrier pr. cn2 of the coating surface. 32. A
ﬁgfﬁggsgggolzingpto any of claims 21-31, wherein the ;uspen3|oa5m&2mﬁr]t
distributed 15 evenly over a given width of the coating surface, so t 2DSt
the mass of fibrinogen per area uni87of the coating surface varlef_a o
25% 33. A nethod according to any of clains 21-32, wherein an applica

is used for applying the suspension to the

i si | t one jet , .
carti IJI ”%?Z%éa%ﬁﬁ%@ccgw@mm 475 whereiiethe s ¢ffapplytiy thbieudpehsivhiid et he

- carrier arf@Tishés jastiedapus atrew @chbiepl adnhpeeativee efaeh goidher. 34. A net hod

i i - i | icator conprising a
according to any of claims 21-32, wherein an appli _ ]
USpenSip o ety tokr or ORR A% Al Dug SeB A rrpiiis Bd 1 om t he
cont ai ner HERAn RESHEr 1 ENAR e pmBeabaFIoBPheramithg et Bumtiyr i ng

5 g\?\,{%g ‘ein the carrier and the applicator are noved relative to

to claim34 _ _ _ _ _ _
each other in a transport direction while the suspension is being applied

: . . .
to the c&@PrAerth@Gcasding toekinodo AeRREHitRIsted of hiTha e WRSLEIN (L e, rate o
movenent csrier R25rridH Sut in%noénbi%tsatmgz;{hegé \gﬁﬁ g %aé&egg,gl'gﬂy 2\? %%gﬂgolé'ma%gbr di ng

[ rate of novenent is 0.0 - . _
wher el got he wherein the flow rate of suspension applied to the

' -37,. . . -
E:gr ?ime/r OI ﬁir:'l)‘ﬁ@nﬁioaéc%?ﬁ‘ﬂl’? Exeyy ofidaime @1-30g phergiry nielumBef 0 a8met-hmdz atepr di ng
to clai m PRSI pRPlieR o tHeowriiertpe. dre? offbe codblB soifdde.n. 40 40. A met hod

i i i is 495 - 505 mM/mn. 41. A
according to claim 39, \/\her_elntheflowrat_els - e nd
met hod of 3Ty aBo@ aWBEdIRPES A% efairfs H3pENSL-N (!fg% F{'s:é’?'r‘sli{’}ﬁge@iﬁ@%g%i one
an al ps)wengwéﬂ G R BE Nl ] BEE, OF (2 G piet piiksivogereerpotk War d
oy é'oo%"tit%r toe?&%ﬁlggnlﬁ'ﬁgaflalc‘!?@%s at%@‘i’%ﬁ§5%5 - 100 m the method conprising the
gfgg o:‘ farn:ugn‘i tting the coated carrier to a pressure bel ow 1000 nbar, so as
to obt ai P3aAdrdteatl acceairigrty aayof aitsan -33)avHeddin bR n&@w@%o&pg&h Ql%lgastthe.

i i ; : 3 A ﬁdacco INg.t0 Claim
dried coaheng i Gsetilier pRknid Ge SUEHASEN lt)(% éxe%%a'leg, Wk r_eg\bt%hg\ﬁua?ewalo i fi°B?eF'nogen
41, wher ehlBuiéeSasnaR:ho Qa,JPiQ.S?;Pcﬁ%‘.g i are mbved réétive to each other.

m xture of fibrinogen and an al cohol,
 34.A rmethod according to any of claims 21-32, wherein an applicator comprising a
container having a plurality of separate outlets is used for applying the suspension to the
carrier, and wherein the suspension is forced from the container through the outlets onto

25 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,

30 .
36. A method according to claim 35, wherein the rate of movement is 0.025 m/fs - 0.05
m/s.
_ 37. A methoed according to claim 36, wherein the rate of movement is 0.03 - 0.04 my/s.
© 35 _ _

38. A methad according to any of claims 34-37, wherein the flow rate of suspension
applied to the carrier through the applicator is 400 - 600 ml/min.

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

41. A method of drying a wet ,cga_t_ihg of a suspension of fibrinogen, thrombin and an
alcohol applied ©n a coating surface of a carrier, the suspension :




- providing a thronmbin m xture of thronbin and an al cohol, - mxing the
fibrinogen mxture and the thronmbin m xture, so as to obtain sasdiy2t€
suspensi on, and wherein the carrier is a collagen sponge which has been
derived froma nmethod conprising the3§teps of: - preparing a collagen gel,
- mxing air into the collagen gel, so as to obtain a collagen foam 15 -
drying the collagen foam so as to obtain a dry bl ock of collagen sponge
havi ng chanbigirg fibhieoginrend-thiosalirapartiges, tiorlk hardbhesk dafneecol df ageparspange,
parts of %pPYYE -Wobhnd tHaRERE HMdNBkEhe @iy s@re than 0.75 mm and | ess than
4 mm or %érnitt%wgcéﬂquﬁftEd Eérhgr A [Fr\égsr ?%Eel%ﬁ'léggﬁ% r %b%@?&b&@inﬁg dr‘?’edrrm 20 and

wherein the coatln een appl i 0 ] adgen sponge by: - providing
the suspefr8THH SBffa(fgel %ﬁ%ﬁ@@ﬁr’ %ﬂsé ?‘?eré'ﬁ%gr i %?Ia'if%h‘iﬁ’l tﬁatco%”\gosé'gf’?eon near
the coll agen sponge, - applying the suspension to the coating surface of

t he col | agénA spbimgieacc@Bing 3o clainmat heftbreio ¢clor slispgnsion ek dean 4dtamed £#2; wherei n
the coated cabvitiag alfbrineden mhikede bofitsMbgen MEsSMEMoAt a tenperature of 0OC -

12C. 44. A - i Ng i , rein the coated carrier is
‘submitted t gf,: g{g}?ﬂﬁggﬁ%ﬂ*ﬁf@%@m?@ q"gg%’g}ﬁaat"\g%@ ol T6¢ 30 Ap. A method
according t o &l Si AE 44 TORRR FETHE S We JrRGPRAP KL LSRR B t o sai d
pressurd at WhEHSBrature of 2C - 8C. 46. A nethod according to any of

cl ai s 4128 wheieey ek narripeiscomileatncapndeerhitls hautipen tdeeded foom 35methpdl pressur e
at a rel atovgridngnhdistapsof: t he surroundi ng at nosphere of 75 - 99% 47. A
nmet hod accorgibfing@ @MgeRfgec! @i M8 41-46, wherein the coated carrier is

britted ta._, . t | ative.hum dity of th di
St mosphor & a8 ot BEEEe RSl o L MBI R i, 0 ULl i me. 43- 47,
wher ei 1°f oW 89 A6 cateddeancsarsstorRiain & 9ot Reckeefcpiagen §benasdadingi ng. 49. A

met hod accordpmgesgheiaiy, of cl ai ms 43-48, wherein the coated carrier is kept:
at sai d tenpdstagufremftbe blacketdobsbeafspadgel, pasd oflsppagl with a chamber-diamete5 Jul y

2005 39 50.ofMmdiethiath. ALHAH SHdiesd PaRBYnAf oChitl BBhdRod Qvitiilieseldyet he coat ed
carrrer 1s Kﬁ&%nétdirﬁ%s%n'ofB mm :
20 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
collagen sponge,
- applying the suspension to the coating surface of the collagen sponge.

25 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,

44. A method according to claim 43, wherein the coated carrier is submitted to said
. pressure at a temperature of 1°C - 10°C.
30 .
45. A method according to claim 44, wherein the coated carrier is submitted to said
pressure at'a temperature of 2°C - 8°C.
46. A method according to any of claims 41-45, wherein the coated carrier is submitted to
35 said pressure at a relative humidity of the surrounding atmosphere of 75 - 99%.

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%,

40. 48. A method according to any of claims 41-47, wherein flow of air passes across the
. 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. ‘ '




tenperature for a period of at least 2 hours. 5 51. A nmethod according to
any of clains 43-48, wherein the coated carrier is kept at sai ds5July2005
tenperature for a period of at |least 4 hours. 52. A nethod according to any
of clainms 41-51, wherein the area of the dried coating surface is at |east
75% the size of the area of the wet cggting surface. 10 53. A nethod
according to any of clains 41-51, wherein the area of the dried coating
surface is at |east 80%the size of the area of the wet coating surface.

54. A net hi@dAaﬁéiﬁHcdéc@&"d‘n% t8 3%y of clgih‘éi4'§548‘:’]wh§r%in #aerein c'énh_@r f\s‘yeg% ?trsaﬁslnd_ the

dried coat] r.f have a. water content not exceeding 12% by wei ght.
55. A neth% g%%%%?@#ﬁd%ﬁgjgﬁvﬁ%?tgﬁgFﬁﬁ 41-53, wherein the carrier and the

dried coatin surface have a water content not exceeding 8% by wei ght. 20
56. A met RddA aatndrcagding tanyy of caimgi4dsti®) vheRin ik epetied caier Skepestsiach
further coeppérsiese foapmetibdbiet I&ét 4Aoceat ed col | agen sponge with a coating
of fibrinogen and thronmbin, wherein the coated collagen sponge has been

Spongs by 5 RO CHARDI) ShPor biife Sy wibrenhe el RACAS: by o0
into the COTTEJert S%ﬁ?%é%tsrﬁg‘?é’fm‘ftaé?%oghﬁgﬂq EGERIFBERRE - drying the
col l agdf foam so as to obtain a dry block of collagen ‘sponge havi ng
chanber s ©theh giethod3@cerdingdb aby oigplaife emihehbledctke afeacdlthagest spoange, parts

of sponge swifidd ifatabarBey, thdisaa®t g aﬁ’éa bhe ukh_@dbtigg £rf A0 and | ess than 4 mm
-or wwth a chanber with an average di agonal dinension of 3 mm - applying a

suspensi on,of fibrinogen, .thronbin and _an al cohpl to a cpating surface of

the. coll ag‘é-n’K s 5t hernE AanRreG (e 6P Rogen el e RIS 1

parti cllasSufare hagsa pgieg copteat Tl £xCgrRaeRer Moweighle particl es being 25 - 100
'm and - submtting the coated carrier to a pressure bel ow 1000 nbar, so as
t 0 obt ai n55 Alfreetbd deaatihggo Sty Hatemon1SBewREEIni thE carsier &% the drkd abRinghe

dried coabifehovd HGa6RRbARG fHk@k8ing sﬁ/l‘%h%%f—.@d col | agen sponge havi ng at
| east one of the follow ng properties: - the Suspension is distributed

evenly_over a %iven wi dth of the coatin% surface, so that 40 the mass of
fibri nc’yéeﬁf’-p‘“ein Hed 2<eifipg &t ahed Gayat Fhig-siPeraRehs arspeasialt furihet commses t he
abr asi on @#rotime coating is less than 2.0 ng/cn2 when a sanple of 1x5cn? of
the coated material is shaken in a test-tube on a Vibrofix shaker at a

frequencyspfa &eed coliZdd® dpBRAS With 2 Bt Bbrinogen and thrombin, wherein the
coated collagen sponge has been obtained by a method comprising the steps of:
25 - 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,
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,
- applying a suspension of fibrinogen, thrombin and an alcohol to a coating surface of
the collagen sponge, the suspension containing fibrinogen and thrombin particles, the
35 Folk Ward mean diameterr of the particles being 25 - 100 um, 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 coatirig 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
- 40 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 1x5cm? of the
coated material is shaken in a test-tube on a Vibrofix shaker at a frequency of 800 -
1200 rpm for 2 minutes. : : :




25 July 2005 40 58. A coated collagen sponge according to claim57,
wherein the suspension has a water content of 20 - 80 ng/m . 39Juy®ogdat ed
col | agen sponge according to claim57, wherein the suspension has a water

5 content of 24 - 32 ng/m. 60. A coat ed col | agen sponge according to any -
of clains 57-59, wherein the thronmbin?9ontent of the suspension is 20 - 40
LU /m . 10 61. A coated coll agen sponge according to any of clainms 57-59,
wher ei n saf&d Atdeptedisbitegen BporeRtact@didg to cidih b7, WHeidin tE2susfer@atiRg aGaltkagen
sponge accahtintgr 200- 8Mhgphi.cl ai m8 57-61, wherein the thronbin content is 2
-4 1.U/cn2 in average over the coati ng surface. 15 63. A coated coll agen

sponge- ac of cl ai wherein the thronbin content is
57995 S & Ptk Sy Shore BEane Fockime T tipesei Micsspauon Ae oateee

col | ager? s‘BB‘i”?@EOfa%f‘co?’?di“ﬁ@’"'to any of claims 57-63, wherein the thrombin 20
content does not exceed 5 1..U./cnZ at any | ocation on the coating surface.

65. A coateedAcoitcagengsnange acanifh agar%fermnabebaw&eﬁ?tn@%m%ﬂre' n the

thrombi n  eeRhEeshd08S e hSin g@@e%ﬁf? .U /cnZ at any |ocation on the
coating surface. 25 66. A coated agen sponge according to any of cl ai ms

57- 65, v(s‘hereln the mcrobiological purity of the coated carrier is 4
CFU el &t £ reatahsellaoerysporge asrosding IS IO E aelaseidisalg thromabiTy - of
cl ai ns 57f8Beniihéfeidd Itthanl. ni cr obi ol ogi cal purity of the coated carrier is
2.25 CFU cn¢Z, at the nost. 30 68. A coated col |l agen sponge for tissue

gl ui ng, t'ﬁSSN@o&@@-&dIIBSergﬁi E@@E@%r?gsﬂosan ()P‘élam(r"soé71 gg%(f?&ﬁ) thpcﬁr%lljlng a

t at
?ﬁasl Bg ﬁt”'% tl{"ﬁ:‘%ggg‘g@g %{ag%%err\'\g? ﬁﬁtwﬂé“%%gs of: - providi ﬁgogge
I s

col | ag onge a nethod conprising: 35 - preparing a collagen gel, -
‘mi xi ng ai ﬁ |$1€Q§'tft<1\;@”9@ﬁnl wgege apsbrdimgdoany pdclaibtsdimen werdiaganthfosm - drying
t he col | ageterftéaP -s03 a8 cm? abivaiapeaoveF theltbamily Qfifae@l | agen sponge havi ng
chanbers therein, - isolating, fromthe block of collagen sponge, parts of

sponge w gh @co%r@r@)ﬁé eﬁoﬁgh%@ccg dm%&ogggﬁf %E'—g%]srﬁ% %% éﬁ%}n ?r?ghel eSOSm tlrban 4 m

or wt
90 contenmaoes not exceed 5 LU /cm at any Iocatlon 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 L.U./em? at any location on the coating surface.

25 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.
30 ‘
68. 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:
'35 -~ 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
40 . 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, the suspension containing fibrinogen and thrombin particles, the
Folk Ward mean diameter of the particles being 25 - 100 um, and




appl yi ng a suspension of fibrinogen, thronbin and an al cohol to a coating
surface of the collagen sponge, the suspension containing fibe$mnygess and
~thronbin particles, the Folk Ward mean dianeter of the particles being 25
- 100 gm and 25 July 2005 41 - submtting the coated carrier to a
pressure bel ow 1000 nbar, so as to 6btain a dried coating surface on the
carrier, so as to fixate the dried coating to the coating surface, the
coat ed col | ageitiad ongeatavdashgerad alppastreangvioddendiobd etk aRBRLT es: -

the suspensdo@ind surhics toﬁ 'tl@&a@gele g@ % Yo fARL i Pt %Qatmgdcg rf:'hep Ec%ag Pﬁ s&r?aacgl n g

surface, ar ea uni coat
surface vlger Etag% (-touangé"51 S%E%Q% ha%leg t'ﬁ%é??)% %QF%ISW@&H?% '$°s | ess t han 2 0
ng/ cn2 whert 8 sSSP b5 'Sf&@tfﬁ‘temf‘ % P 3N dthenf &g %ﬂat‘ﬂ%s%f?&ke?? that a
t est -t Bbe Jhe &aes b Brineaerhedteareatniboff the goaingysuchceB@ies atl@0g: 25%pm f or 2
M nut es. the abrasion of the coating is less than 2.0 mg/cm? when a sample of 1x5cm2 of the

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

rpm for 2 minutes. : e




