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The present invention relates to a suspension comprising ﬁbrmogen thrombin, an alcohol’

and optionally aprotinin. The invention further relates to a method for preparing such a

106  suspension and to a method for coating a carrier with such a suspension. The carrier may
be a collagen carrier, such.as a collagen sponge. The invention further relates to a method
of drying a coated carrier, in particular a collagen carrier coated with a suspension
according to the invention, and thereby obtained coated collagen carrier having the active
substances solidly fixated to the carrier.
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The coated collagen carrier may be used as a ready-to-use absorbable composition for
tissue gluing, tissue sealing and haemostasis consisting essentially of a carrier coated with
solidlyfixed components of fibrin glue: fibrinogen and thrombin. This fixed combination can
be applied directly to e.g. a wound surface. Upon ‘contact with blood, body fluids or

20 physiological saline, the mechanism of this system mimics the final stage of the

| coagulation cascade, in which thrombin catalyses the conversion of fibrinogen to fibrin and
the activation of factor XIII to give XIIla. Faktor XIla, once formed, stabilises the fibrin
clot by covalent cross-linking.

' 2'5_ Like a two~component adhesive, wound surface and carrier are glued together by
polymerisation. During this prbqqss, 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.
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BACKGROUND OF THE INVENTION

Comimercial fibrin glues, that mimic the last step of the coagulation caécade, 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.q.
aprotinin or g-aminocaproicacid, to prevent prematijre dissolution of the fibrin clot by the
fibrinolytic enzyme plasmin. These two-component fibrin glues are valuable in various
surgical prbcedures but may be washed away before haemostasis is achieved if the
bleeding is heavy. The two-component fibrin glues furthermore need some preparatory
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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.




to work with and experience is needed for successful use of these fibrin
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in W095/40033 the disadvantages of the bovine thrombln 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. |




BT

The function of the collagen carrier disclosed in EP 0 059 265 is mainly
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carrier which is moving past the container under the bottom part thereof.
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' S‘% aQEoehol, the suspension having been obtained by a method comprising:
providing 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




e.g., for use as a coating for a collagen carrier, with the ai m of
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a nmethod for producing such a suspension. A still further enbodi nent of :
the invention can provide an inproved #ethod of coating a carrier, such as
a collagen carrier, with a suspension containing fibrinogen and thronbin.
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such a -suspension onto a earrier
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may easily Benerdeighi f’”ééf-‘@me%bptmlhi'a§4bemn coated onto a carrier and.

dried. Due ﬂr(érﬁjl"éa%d@é\y&'tﬁ@botﬂirﬁ%ﬁéﬁ:%g-051 5trh.¢; suspensi on, especially the
particles in an al cohol, no
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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




WO 02/ 058750 PCT/I1BO2/ 01454 5 been inplemented. Accordingly, the
suspensi on may have a viscosity so that a volunme of 90 - 120 &b Juhf2005 .
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aspect of the invention. In a second aspect the invention provides a nethod
of preparing a suspension with fibrinogen and thronbin, conprisi ng: -
provi di nghatrrEbinTege Fomprsaiemal tirpibim bgene Hworbin, irgetmibinang Shromdsin, di ng

a t hr agbiid m@ﬂuarneg@f nfabrc@ﬂ%hae anﬂaﬁrﬁbahsﬁh%n retorﬂb%hmgrﬁrm%gérl ik BRDRE)
m xture angbthet ,nhrp lAI‘ SQ sl %otalns susign?nsmn
e ah organlc alcohol, such as'methanol, ethanol, propanol, |sopropa ol, 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%,




so as to obtain a suspension containing fibrinogen and thronbin particles,
the Folk Ward nean dianeter of the particles being 25 - 100 nes5 J#ye005 -

par amet wios0zangysé eat ur es di scl osed 25 July 2005 WD 02/ 05§$7{§H?d3§3]'é511802/01454
6 above in connection with the suspension according to the TiIrst” aspect of
“the invention also apply to the nethod of the second aspect of the

invention. At the step of providing the fibrinogen m xture, the fibrinogen

may be pre-gfhaniged i | e method, e.g. sieving, to obtain
particles hav@ﬁ a Fofﬁ*ﬁﬁtrﬁsdr}ég‘r?%g?é)r{%’t er of 25-100pm The m cronised

fibrinogéen BEYY CextgRpitetheiross 2P mped- i nt o the al cohol to obtain said
fibrinogen micbidl@icalburitheasihepnstt 10¥ eMydi ng the m xture, the fibrinogen

nmay be als j enized in an al cohol, preferably at a
2 oer at or e SEhte SO/ AL > )

t enper ature be such as between 2C and 8C. The tenperature
may be>| oweteasitydfrl tegl 010 gkmDgeni zati on. The step of nixing the fibrinogen

m xt ure ancidsh@yt MbATDiNeHE XL & Yo NI§nTarri ed out while stirring the
suspensi on, whereby the stirring nay be carried out at a tenperature

between O0C and 12 C, such as between 2 and 8C. The thronbin may conprise
human t hffentsilegenbpoigrembh berdetied HomILGOMHALRBATprEMG B KERs o5 and the
fibrinogen p;@grigﬁ)g%ﬁa%gn@gpan fibrinogen or reconbi nant"-lpi bri nogen. The
-al cohg{%} nan}/ ‘be an organic 'al cohol, such as nethanol, ethanol, propanol,
i sopr bpanol™Xaq, i ke thcollaaery gel otmsaspiogendio aatodiedel foaan anhydr ous et hanol ,

an  anhyd+ odsyirar thp atitlged fo#h, UMDY al FCBIc2R 3P AL i fibrinogen may be
supplied ig.g.s0lid freeze-dried for n’? azogpl“r? a t%‘%r}jgﬁgé%'g%fha[%ljéer% nventi on
‘provides a metlfod for coating a carrier with a suspension conprising

fi bri nogenisgiaing oonthierhloddafrcellayeh vposats pens iod Bpdias iaes chighbarethfism a

met hod Conpihéretbard DY55hSAhAQEss thalh W dbGiA chidpLLa09en. m xt ure of
fibripnogen and an %COh oo Dr oV 3%‘18 gp‘tgﬁsgn%ri%e%ogtaﬂ?‘ée%qe YIR9¥bi n and
an al’cohol ™, 2ot e f%g the fibrinogen mixture and the thronbin mixture,

SO as to obtain said suspension, so as to obtain a suspension containing
fibri nogemhandsd b EHRLN L,6LES, | r mean di apeter of the
‘particles be(aat?[}% 25 - 108{@_;11{8&%9 rrel%eitggﬁa "g?c%e'%dsﬁ?’f’%gbec'ﬂ'ﬁ%ﬁt%‘?%@ thegdargest

provi di Rg° ENEEGEirsYah distanee By 2 Aerjeber, bartbatkingestiticgunabdtcogtatinat a

| ocat i offisti@es oft dhehanutar s Ties chambapDingy BE of 3ipBhSUSAERSEO LR 280£RRL | NY sur face
of the sah&dal he ' be a,collagen carrier, such _as a collagen
sponge. Thng coslhla-ggelrﬁ(hgg %E%f°@§th§§ Pareef g'gf"qt%ra%ﬁtm?fﬁéhﬁ'hﬁjﬁr’ﬁ'ﬁbﬁrﬁ‘bl y a

pl ur al i &5 Ben AHBmy g1 p shimbercdimeter af at- mpé-3/aineebatrasien c@laferansbBe 0,

particularly useful for being coated with a suspension containing fibrinogen and thrombin.

It has further been found that a coated collagen sponge prepared by the ébOVe method is

air and fiquid tight in the sense that, once the coated coliagen sp.ongegha;.s been applied to
25 a wound, it will not 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




- lactic acid content at the nost 5% - anmmonium content at the nost 0.5%
- soluble protein content, calculated as al bum n content, at th&tunests 0. 5%
25 July 2005 WO 02/058750 PCT/1B02/01454 7 - sul phate ashes content at

t he nosWOI02898750 - heavy netal content- at the nost 20 ppmpci/iBezsiaks ol ogi cal
purity, at the nost 103 CFU/ g, - collagen content of 75 to 100% 5 -
density of 1 to: 10 ng/cnB, - elasticB8ty nodule in the range of 5-100

N cn2. The col |l agen sponge may be derived froma nethod conprising the

steps of beft; aﬂtrem@rurngcaan@&é& %95?%!9:8'0" als%sfenw Mp@b.f ;tdtﬁé}sp gl 1 agen
geI SO agu tai,n a col Qam ryli ng he col a en Fﬂ So as to
r

obtain a ’{}mﬁf' At IeE 8r 7 |S eﬁ'a‘?/f e Whichmieves trenrvpesely; =9 PSBIEtENglEs thr om
the bl ockhatonyeydrduin Depentye op thd pedfic shangersiidsiofahe hﬂaﬂbﬁthe(jéﬁﬂiew of

nore t hagyQed 3 faR 3R, Illfﬁ/%%at'ig@@sl‘fénﬁ%n@ G © e%htam?l ?We ?a\fig ! aa%elp.leanb er

dlagongl 15 di nmensi on resen context
di amet 8r COUKEEA Fofhe ShRRbARg sadiPment e tw!tersgéa@ supstiying gﬁltlptnﬁmte'nmptonmtewal |

di st ancethecoatind arddaim fﬂonﬁthetéﬁﬁrlﬂg?‘urﬁﬁﬁim@ BOSR8mS dRinglthe l:da'&ﬁ % nce of
a chan‘oeF|1 %p S{,Q]a}rmerl%o %ﬁ T‘ﬁe ng nal _shape,. such as o

octagonal ' s % Ma<hed Waiivd oﬁ't'ﬁ'f’rétt'a?y lypd HBP@etslﬂ?n

0. 75 nm &fffe corsazyor helb ﬂ?emwtlm percedsanie be daitiatet dy aofighaitbames teringghel-ender s

t he col Ig@géh & RPRGRrrid ANl the W f spensi on
cont aj %flcbl’ nogerr'I ar?g th?'g&n%%ryé@ a%hrggy 'E%'%ebggﬁkﬁ%wuiﬁg@h%&%

coat e UV adpiatinely shficdasdivatyand, and & is eagydoltagdled

ti ght | nnumngemta d:tTaan, Forthemtdie, .ee@tfee &@Hoaﬂﬁltystﬁ(iﬁlﬁﬂ-u e%@tmqgappl i ed
to . air i

col | agen spongteah%ﬁme i ;98%9@%%%%? ﬁ‘a'a?‘h%y gﬂoaﬁdﬁg?%ﬁ&'ﬁcotsﬁﬁs'@gprﬁi S8y be
perforne’dh‘ﬁ‘t‘oﬁ’&ﬁoa%‘?@mg tenperature of 0 - 12C, such as at 10 - 10 C, such

| as at 2- 8 C Further, the step of applying the suspension to the carrier
i n nbi ent - at nosphere with a 30 relative hum dity of

d out
75 %9% brlaliette ogadaiienallyl 50 gicaiar 6imbrisag gicontaier raying aPlurdiixEnsion i s
pr ef er alsegaraispiuitiets (raytbearsed far applyprg. the rispénsidictoahe chni@r, Stlieféigathe TO ensure

a hom)gﬁﬂ‘féﬁéiﬁn ¢ fdr@é?ﬂcﬁ‘orﬁ fthé Hﬁwtz‘a #‘n&a{h [ 8 SRt Gho ’ﬁ% &ﬁ'ﬁelj e Mll.t%lr %f

surface % spensi era distribute over a giv
wi dth ofYRe 388 g fOAEbO %@%ﬁ%" tw&myablepiarwqiwennper ar ea unlt
of the disdbsatgnsis paieat Nar6,237,aP6 B ShidDAhaH6t8)indspaiaté®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 carrier 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 ml/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 contalnlng 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 cartier, in particular a
! camer in the form of a collagen, such as a collagen sponge, as well as of the fi bnnogen




35 20% such as at nost 15% such as at nost 10% An applicator conprising
at | east one jet may be used for applying the suspension to thesJuyanes er,
whereby the suspension is forced through the jet while the carrier and the
jet are noved relative to each other. The applicator may conprise or be
arranged near a conveyor 25 July 2005 '.. WO 02/058750 PCT/1B02/01454 8
belt, a stirring unit connected to a punp or a system of punps or anot her
suppl ying equipnment, and a jet or a systemof jets which noves
transversely, e.g. at right angles to gihe conveyor belt. Depending on the
specific characteristics of the nedia, the jet or the systemof jets may
have various shapes and sizes. The jet or the systemof jets may be 5
‘connect eqtdttbroniitsn sngypbeyinaptaged.pnent vi a tubes. The suppl yi ng equi pnent nay
pronote the coating mediumfromthe stirring unit to the jet systems.
During the coating process the jet system may nove across the carrier. In
its wai tieGUBRREISiAngRaY be pltpinedIRY: on one side of the conveyor belt. The
coat i ng _pr peeREndTBYibRGodeRl thixBlre &f R¥rifodehGiMd anl@iédhbBr. sensing the, presence
of a carrier on the conveyor belt, and may |ikew se be“stopped by a |ight
barrier 10 signal. Such an appllcator confers a relatively snmall dead
volunme, and it is easy to handle, including easy to clean. Furthernore, it
confers the possibility to interrupt the coating process at any tine, it
is applicable in a relatively broad range of viscosities, and it confers a
honbgenous coating. 15 Alternatively, or additionally, an applicator
conprising a container having a plurality of separate outlets may be used
for applying the suspension to the carrier, whereby the suspension is
forced fromthe container through the outlets onto the carrier. The latter
~of type of applicator in the formof a container having novable plates at
its bottomis disclosed in US patent No. 6,177,126 Bl which is hereby .
incorporated by reference inits 20 entirety. Due to the even distribution
conferred by the devices of 'US 6,177,126 81, one of those devices are
applied in a preferred enbodi nrent of the invention. The carrier and the
applicator are preferably noved relative to each other in a transport
directi.on while the suspension is being applied to the carrier, whereby
the rate of novenment nay be 0.025 ms - 0.05 m's, such as 0.03 - 0.04 nis.
The flow rate of suspension applied to the carrier 25 through the
applicator may be 400 - 600 m/mn, such as 470 - 550 m/mn, such as 495 -

- 505 mM/mn. In a fourth aspect the invention relates to a method of drying

a wet coating of a. suspension of fibrinogen, thronbin and an al cohol
applied on a coating surface of a carrier, the suspension -containing
fibrinogen and thronmbin particles, the Folk Ward nean di aneter of the
particles being 25 - 100 pm the nethod conpr|5|ng the._step of submtting
‘the coated carrier to a pressure bel ow 1000-




nbar, so as to obtain a dried coating surface on the carrier, so as to
fixate the dried coating to the coating surface. By applying &5wwse0em and
usi ng theowapsated i n the drying process, a |ow tenperat urg@ozeddC) and a
high relative humdity (80 - 95% may be kept, whereby the structure and

t he physical properties of the carrierg in particular a carrier in the
formof a collagen, such as a collagen sponge, as well as of the fibrinogen
oY 2 o SerofiR i B OB PR BB U AongT e SUSPENST on TRy b
- obt ai ned by: pr ovi d nogen m xture Br‘l nogen and an al cohol,

25 July 20058 f@?/ft*)"s'eerm m@wrﬁméﬁmttmﬂgm mixirendogisrig otaimgaihbi n i xt ur e

of thronbi n angergongl cohol, - m xing the fibrinogen mxture and the

t hr onbi n r tain said ,Ah su si o the carrier nmay be
a colla e%has%ﬁoén%gnév\ﬁngi b%ﬁg Cogaegeeﬁ SRRV Y F’g?r{;leae”rf&f’ﬁ%%g"@ LBEPPT si ng t he
st eps oP: compiisiphiiengiers ol | agen gel, - mixing air into the collagen gel,

SO as to obt,ﬂblﬁhra,gcepl;&]@g@-ngé;oam - dryi ng the collagen foam so as to
obtain a dry block o E @_] en sponge having chanbers therein, 10 -

i sol ati ng; f'P'éWPt'W K} Becoliocp el S5 te 9B cpllaper fs sponge with a
chanber di-ardtyieg thetollkperefoahgiso @s & obtairemdr 96k dfltamgén RPang@hawngh a
chamber wi t hhgRpawahars, diagonal dinension of 3 nm and the coating may be
applied to the collagen sponge b - providing the suspension of

fibrindyen, '%"I'ﬁ%‘ﬁbf"ﬁ"h“r‘i‘& bé??ké’f 69 éf—'“ grongel prta dfonorasawiti A shanier cidrhetgen

sponge, - appioraghdr®7s wahHans ies thah 4 Ren CaatiiNgasmiacnel, Hhggeo! | agen

sponge. The aring the collagen sponge and for preparlng t he
suspensi on éﬁ%%n%?dz%’&@gs‘%‘ggﬁ*ﬁ&% in connection with the nethods of the

second an@nd the caatingwey be abplidddo thevalagemapor@e bpur i ng dr y| ng t he coated
carri er TRY pRYIEMP TR 41 Plerlsor S tbriRB S5 WiBmBln dhel SITENBE 4 FioBlion 3’98? s

such iLOC such as 2C - 8C, and/or at a relafive
'surroundl ng Qg5 H%’P% of 75 - 99% such as. 85 - 95% A flow of air may
pass across ap!biwngctbase&zbemamn teethedoatimgswdfaye pOthesol@RntspoG@IVEy vapor away

from t he ARah&HERFIrIpRiparing the collagen sponge and for preparing the suspension are
discussed above in connection with the methods of the second and third aspects of the
invention.
20
During drying the coated carrier may be submitted to said pressure at a temperature of
- 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 carrier. -
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

least 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.




25 In order for the drying to conplete, the coated carrier is preferably
kept at said conditionsfor a period of at |east 1 hour, such ashatzobeast 2
- hours, such as at |least 4 hours. Due to shrinkage, the area of the dried
coati o gidsasee 1S smaller than. the size of the area 30 of the wet -
coating-surface. In the method according to the invent ¥&1/IB0}B145¢eq of the
dried coating surface is at |east é%the size of the area of the wet
coating surface, such as least 80% In order to keep the active conponents
stabl e 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 gnta, fif§iyaspeat thedbvermior eelating t YcbitewRbBen spGRANRIRLS S GNd feat ures
of t he rBHRBELSHN AL HLLD I n_sponge, including there t hods of.
manuf act yr e, d?rggusselgfgi ﬁh%%}r?ntgg% P%tr‘?gv‘\:no ef'ﬁBo'Tﬂeﬁ@P%Bé’E‘Ea@%’fb}t Pe

i nvent "SI A FUBPETNG (hersberstal: met hod of the fourth aspect of the invention.

25 Jbl y 2p05idind: 0al0e84aihgP6l/a1i30d 00 Larpridflg: | N a fifth aspect the

I nvent Log%rreﬁgmﬁ(:g c&% a co,at ed col |l agen sponge with a coating of fibrinogen
and thronbi h, erein-t A& coated col | agen sponge has been obtained by a

net hod~c oRpiNGHinfte e sllegm ofl, B as pravdidiangliayeadhbaragen sponge by a net hod

conpri si Ningthe tEIRREA RSk I gel, - mxing air into the collagen
gel, so e}% t%ﬁ-ob ai%%- a coI'Isggesﬁgg’g%H]ggﬁr’aP?f%%#‘foﬂigeé'oﬁqoaﬂ"éHaY‘Bﬁm so as to
obtai n a WY col | agen sponge having chanbers therein, 10 -

| sol@it + ngsoldtingmftonethlel ek o tolR@kbh 286heS PHIOSS sRAGS HitRTs SRARIE dlintdle
‘chanber .djqng: etrhanqj‘]érggrﬁ tngap O.HZS and Ie_shs ?%argnirm%l or vmvt%;-g
chamber with an average' d agehaldl feW8l A Wih & ehamber i yahgverag
suspensi girgenakdimensieyei3 mhhr onbi n and an al cohol to a coating surface of

t he col | ap@RingROABBensidMCor TS | | ning . fibrinogen and thronbin
particles, the - Fol K Vir d rregﬁm%:’ gﬂngﬁg’p; %#dq%rﬂ%c%héjf (f%lcg%m@e?f“ﬁ@cﬁgf- 100 pm

and - sulhf ealiaggn shengeo tteedlisparisidrecoritaining MbASSHEh AnBh@WLIPOMARarhe SO as to
carrier, so as to fixate 'the dried

obtain a i I,:0 urface on, the.
coati ng tlzgrkt\ﬁgrdcrggﬁ %'Sgg%(fgﬁg,paﬁﬁ?é 5195 4 vmgae sponge having at | east
one of t FPTIBINGWe g2 Spaier @3 pressurpcbaleys BB mbar,iso agite obtdiu batiiedven| v

over ‘a geostingwutthte @f tHehBni@psd AgtSilih@a dria dobailg td e 3BGSy Shrrddebr i nogen
5% e abrasi on of

Phe coat ot ochdfen GRhil ot pOBSGRERE o ndfouPlPg promerioss cp. of  he
coated WErHEPeSiangs distibetedogreninover efdivensiidites the ceatingeepfene,yscohaB00 -
1200 r pnehkQhas? 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 sampie of:_1r 3(‘5 crn2 of the coatéd
‘ ~ material is shaken on a Vibrofix shaker at a frequency of 800 - 1200 fpm for 2 ‘
. minutes. C e

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.




m nutes. The even distribution of the suspension over the coating surface

i nproves MW@eoxdsgiawacy of the coated surface when applied, e.g.258dw200% ssue
gl uing, tissue sealing or haenostasis. The | ow abrasion-ofCThobhe/mesati ng
ensures that the coated collagen sponge, may be transported, grabbed by a
surgeon's hands and/or by a surgical inStrunent and ot herw se handl ed

w t hout | oosing the dried suspension, i.e. the coating. The fibrinogen
formul ati oq.grSm iﬁr@gi(j?(I:Ol_Jn;t1 for approximtely 60 90% of the total weight of

~ the coated 'Col ogisahrpeity Dhthe doateiidalid y._cont ai ns ahout 50-60%
of wei ght ofost Besfai/gwt.ng subst ances: saIr?:ls?(,aﬁéﬁ-{a{)ﬁl1 ’r?c?té?:qsfigcé:Hé‘:"%Irﬁ'ﬂﬁhaﬁat

Fi bri nogen_lal one usual ly constitutes 40-50% of the fornulation.. The
‘'suspensi on Ipresighadspgcthiae iaveidbs e t Q - 80 ng/m, such as 24 - 32
ng/ nt . 'Th‘ﬁsédys%’i?ﬁd" rF(§Pontent of thlgfégt}gﬁﬁ(gt% CRlagepsponge faotissue). gluimg, such
‘as 24 - 33 LU /TN g hasmmostasis. thee t hr ombi n content after coating may be 2

- 4 1. U./ crolageespdrige hagiad bGati f C s 2.3 - 3.3 1.U/cn2. It may
be desi r abkgorighadas b, 66’&;&% wa???@fﬁ“g;r‘éé‘g%ﬁ?m%& QELEISthe qgajegrpliagenany
| ocation on thegagting Suriace, or tHatPrFinddbrsteppefexceed 3.8 1. U /cn2
at any |ocation on”the CoACPMedrs aetod\wempyiasg750 25 July 2005

PCT/ | B2/ 01454 PTRaTKe? MiBeebeedl ogi cal purity of the coated carrier .
preferably is ;f;gﬁﬂszir gccme/b oodarf@ens;emoast@stl,tamseougggﬁogﬁyCﬂtﬂ; [na sixth
aspec e I nv ingnhe edilag@rdamh, @0 @ n_sponge for tissue gluing,
tissue sealing chachoBaaRBSHASI S, thegg%ﬁlgﬁ%n&rg%g)ﬁﬁgpfélgi??fgs%“%ﬁwmg of

fibrinogen and jthronbi ejn_the coated collagen sponge has been
obt ai ned by a : t%%@?t@m aﬁ??["ﬁ@"‘ffﬁgagﬁ%@@“@%!ﬁa@ Of somige GlithGh dhafidlel agen
0

sponge by a mettod CofigPYSithe? 0-75 mnapdidsagham 4ok, ageit GethambeFivth g ai T

into the coll alg"gﬁag’éri',agg@iasnetrrsioobfalrmna col l agen foam - drying the

col | agen foa®AP!véng asuspenadii & Abrmogny thbsk Hf col] n sponge havin

chanber s t hetheictijagen kpégat {Hé%usgﬁgé{g],tcgﬁap]tﬂocid a%’ a'%:%gigge UppRgEcehrts of

sponge W t h @iCRafGEan jgl%gpetr%rto nore gﬂ'g 095 MfdARtPEs partinlas, the MM or

with a chanber wth an aver ag«g i RRLAYest beinardns 1@hirof agt nm appl yi ng a

suspensi on otPFHHRY HEeAtedRFmtse B pasriurerbetdve o0l mbar, 8o ao&t biginstifcace of

the coll agerfosiungeface he teuspres so8s aoMiatd tenGicl ichstiia088Re aink RI,QARI N

par i cl esihet datedeoldgellpehgunairdia Tk esndbr hRIBAG Il E3he! NO 25 - 100 pm
W

and subm ttithgsikdRensHa; a r ressur 00 "nbar, so as to
obtain a dr i: g;jggﬁaéggﬁﬁfﬂg%%g%eﬁgyﬁ%\%rcB:é;rNref]é'W?thé’g thescqagng sYtacs, $Hd@atr i ed
i Ng

coating t % the Con %ﬁnr%e(géjfea 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, '




t he coated col |l agen sponge having at -l east one of the follow ng properties:
- the suspension is distributed evenly over a given w dth of tBh®Juy@ats ng
surface, so that the mass of fibrinogen per area unit of. the coating
surface varies at nost 25% the abrasion of the coating is less than 2.0
ng/ cn2 when a sanple of 1x5cnR of the coated material is shaken in a
test-tube on a Vibrofix shaker at a frequency of 800 - 1200 rpmfor 2

m nutes. An enbodi nent of the inventi Jf may also relate to the use of the
above- nenti oned coated coll agen sponge for tissue gluing, tissue sealing
and haenostasis. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs. 1-7 disclose

var i ousiig-chiseu iBegtration of devcdsnstd UERbBINGA mABAIY FHht DRMS %fg.Lescussed In
Exanpl esuMpddsionfi 9. 8 is a flow chart illustrating a chain processes
from producing a suspension to packing a coated collagen sponge 1 25 July

©2005 - '.. 1l1a Fig. 9 is an illustration of devices used in obtaining a
neasur €idson0tand Mi®oGsi & Ylowichbl BlusGHSRER HQss Eﬂrg:ﬁtam:h% 20iaddn contRi n a
flow chart illustrati ng a process for obtaining a collagen Sponge.

DETAI LE}%} SCRI PTI ON_ OF THE DRAW NGS Preferred errbodl ments of the methods
and pr odUel's oPFYHEPHBE@nTHE RREMINGR are described -bel ow, cf. also Fig.
8. A suspension conprising fibrinogen, thronbin and al cohol nay be produced

by the SUSR nS| according to the invention, as
foll omgwgngéjfng%eﬂgﬁ% gir'r%g‘gﬁjogg Of Ty fﬁd@%tgf REFBT 'ayensioB@re resul ting in

a mxt GF’%‘:”SFdPF'BF"r Roglka F'Saﬁd al cohol, the mixture constituting
appr oxi mat el y 80% of the vol une of the final suspension volune. Then,

ri bofl qv, m xture is subsequently stirred in a closed
vessel ﬂuéntg | ‘t%ﬁ‘g’”s'”? g’EBE%SIeﬁgt "REpEgnd hmigy bpvedwsed byt Bienathiod
di ssol fﬁ"étﬂowctﬂ? a/\ﬂtsemﬂ’lqsraqcmdemtﬂocthe investiag|agtrolmwst S added to a 3Sfold

t FiBfin e isedlin o n dth ‘
ﬁ?nﬂgegfose%@i% ézggamorEQS o iMin g U 208G, U rnb TS AT RBRD:

mi xt ur @8 Fixtire eoisHtutiRg RPRroKmately 891 ofieeolunay of thefiealt i onare added
to t hesYspemdierogdwnai Rten; eboffHvins atibed. tThe ofRivie W stbsdRiehSy afiASORt0 the

fibri n@g@a\;@sgﬁtﬂ%g, mﬁh%ar_lmg&ls“ hgremsuspenm on is prepar ed by addi ng a, 100%
et hano|. conp the above steps are hereinafter

ref er: rleldmf"b 0590“‘@‘? gu%mpmrf%filﬁng}d V\Q@ warkwy fop @fection. The solution is added to a
- 35fold amount of 100% ethanol at 0-8°C. The thereby achieved thrombin suspension is
“homogenised at 0-8°C for 80-100 sec.
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”.




.. nbar, depe

WO 02/ 058750 PCT/1B02/01454 12 As an alternative, the nethod for producing:
a suspension according to the invention, conprising fibrinogefsJuy@p@nbi n
and al cohol, conprises the follow ng steps: The fibrino i £ is.

- obt ai néﬁﬂwfﬂﬁé{%ﬂ ng pre-mcronised fibrinogen of a parti gﬁ?&@@}é’%ﬁ 5 35-80

pmFol k Ward nmean diameter and riboflavin while stirring to a 94- 97%

et hanol at 2- 8C. The thereby resulti I8g mixture of riboflavin and ethanol

constitutes approxi mately 70- 80% of the final suspension volune. The

fibrinogen m'xture is further stirred in a dosed vessel until further

pr ocessi LaRhive, T £t eRBtRbRBRAIRY AR iRGntibk onDi n to
a 94- 97%&% 1i1gﬁ‘o twe' a%d%%h&i;ﬁ! fﬂmﬁ’ﬂ InH’erse 5?/jeac hi eved "Q‘:K |'n r?1lxture i's

hom)genl senpfigrg QOmlmﬁe@m‘AP’Peﬁnﬁa?c‘qO@@l , FOMPHges tf‘ﬁf?ﬂ?ﬁ’i"?? ?FF?& ure i s obtained

by sol vi Afle hbﬁwaynnnmr&\aat Sitaihed by BH@AY ippe-miabtisedihisegueniof y pattll: titesfeby

- obt ai ned _t_hr onbi ion i.s s]ow e 7- I %
et hano% 3%5 Fndf‘hs‘&ar 'hg'%’ﬁ{ersa N 6%’6)§e‘(r;11}|"swe @9%8{0% 2 ljlt%no%g??/ax :
equi pmenBebyTHeltheray rb@lltmgedlxas*ea?f nibnibaydm iapd ﬁ@lae@flﬂopﬁ‘éﬁies apgrorieatelyr Bhbi n

- mxture 'sﬁo/a&dcﬁg i §£Eed§dﬁtwﬁn&eﬁfeeﬂbwnegeif iEcRQg ARtRR duFbbaf 4 avken AN

94- 97% et hano - I s added. Methods conprising the above steps are :

her ei naf t"é?sef'éﬂtérf?‘é'&ertpéo%s’"%f;%%ﬁtI nmet hods". The above group | and group:

|| et hodke srgmbdsmbiturierns abismn@pe)maddmgetbwnun lhg) 2 19%9- 2196 et!BE(BIOI iit\re?ﬂ"f?oﬁhe
pref er.ab th.the foll Shtgation:

4070 isrrt e ol PyGiE AEBEL AL B o0 fogHAT e RRNGAPL B, O

in Fig. €hroBbircmixtug is gelgined dy-solginti mmaﬂ -@nvab@tfawm&klon wﬂwﬁswegwl d

Part i ¢l egnd fhoRh CAAGPHRImbAISBluYR i EMBAly #aed Tl pabRid irbit iialY; of et :
. hore than 85% 2 _'r%safter start of test: 80% - Particle size: 35-8‘

pm Fol k Or?éal?loo(f {SUFPENFiRD & RoRagrRiiTe et 9% #the nmethod of drying
accordi ngntwtr&hmammqm bCIKA mge be sipothge a h@Mhogenizipg egpripment ubat ed at
2-8C g %‘Ejl't{?n & t%E)Jt :?H&Beﬁ'tBXhé Hixthre cc’ﬁﬁarhfﬂﬂ rﬁ%nn&fgnoefrﬁl ARAbVAYAR 0fi- a
carri er in orm o agen sponge. The applicator for applying the
suspensi 4% gharg &t dot’ Féfg%??ijegponge i s described above. Once coated, the
col | agen Mzpidg @osbrikipg tiad #hove BOL alre tedlinalte8 G:famed &Dasgta_z%mpenanémedsﬁum dity
for 8 - 60 mnutes. The coated col |l agen sponge strips are dried in a
~vacuum dryi ng chanber at an air tenperature of 2-8C, 80 35 90%relative
humi di t yThapbeMerarprRhend SrsBdEm FPRErasHit i@ SYSPEDFIPR) SCIORTIBE Bhthen
afspg{)@‘gbﬁﬂrentlorﬁ/%'rérf@rabﬂftw:&ﬂtr%lfblkfvhﬁg\lclgﬁbleteﬁfstlék 2 - 40 rr]i? per hour. AI Vagg(l,)lm
0 o, an absol ute pressure of approxi mately
n%f’%g‘ﬁup'g':%n{r?t'd“ 46?;;(: pressure, and the coated col | agen strips
are dr i ed fhogtimg tims npeegured wnth the apparatus dep:cted in to the left in Fig. 9

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% , !ﬁ)
—  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 g
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?3 per hour. A vacuum of 30—6Q 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.




25 July 2005_- WD 02/058750 PCTI 1 B02/01454 13 A neasure of the viscosity
of the suspension is obtained by use of one of the devices depis&tye®sin
Fig. 9 and as descri bed above. The device shown to the left in Fig. 9-is
made fr & YBEI3® and the contai ner and the bottom openi nGCHABE2/QHES .

follow ng dinensions: - inner diameter of the cylindrical portion: 46 mm
5 - an inner height of the cylindricallportion: 60 mm - inner height of
the conical bottom 20.5 mm - inner dianeter of the bottom opening: 2.6

mm. | engt ht ofeapassége donnipe beithetsuspdraionas bﬂmr@ﬁeﬂi u3g of Snérm thbQleliogs devi ce
shown to t t r t and t he
&gpi&é(gila F'éorb gocﬁqaso@eesﬁbng ﬂa\\/’% ﬂ?e&f MK ovm ﬁéo ﬁﬁhé? 5959 s Mafger

cont ai ner
di anet er (fforf‘ I?Eeebﬂ“F' e F@&?'“’f&’o?ftq g bosigrmenening '@Yelthﬂnéﬂb*vmggimenﬁio:tshe

cylindrical p@ﬂétﬂiametél'loﬂﬂﬁﬁcylmdh@ﬂﬁbrtfbwgbtmrﬁf the conical bottom 24 mm
15 - inner_di tt,om openin - length of passage-
connecttrabg to ?'9%%?{)}%85?% ngrics! é)é_t"i’%g)‘tq rBml'nn Fi bri nogen raw material s
Conponent % m“e'f b@iaﬂlt of (ths temied béwemu R&tS omA For nul at.i ons Formul ation C.

Hunan {1 bri negenadhed? o fidordfs BgenyiRg sAlkburi n 16-24 20-24  + 16-24
Tot al protel% %t% 76 62-71 52-7 odium chlofide 8-14 0 8-14 tri Sodium

citrate 274 ?ffassﬁlgalcﬂ?'?‘?étﬂdﬁﬁcf%@ﬁﬁ@ﬁ%5"“$592‘6“15 21 15-26 dycine 0
6-9 1-2 Histidine O 3-5 0 Sucrose 0 0 1-2 Residual noisture <= 2 2-4

<=_11 5 140 The déW:é/ s o tM\QnQ;g( '9%97 %Oislzl)'i%r eI fB 021aop g' é rﬁat%ﬁal and the container
and the bottorm opening have the foilowing dimensions:
— 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




Thronmbin rawmaterials Fornmulation Activity Residual additi-onal -subst-aneeswes
additives (LU ng noisture substance Human thronbin A 360-5402x,@%0¢uman

al bumi n sodium chloride, - sodiumcitrate Bovine thronbin A > 400 <=3%
sodiumcitrate Human thronbin B 7-10 < 3%

Bovi ne ] sodi um chl ori de,
?hgﬂg&%wgbdiun1chloride, sodi um citrate Human thr pobighyi - 60 <=3%

Human al bum n,
Human al bum n, sodium chloride, sodiumacetate, glycine Exanples | - VI
bel ow il lustrate various procedures féf preparation of a coated collagen 5
sponge mﬁ%h a coating of fibrinogen and thronbin according to the
i nvent i on’ "9REN 'gromettwialss i ncl ude nethods of preparing a suspension

in the enbodi ments described bel ow,

according to the invention, resulting,
in suspe#;%mmgwggpordirg tao the invention. Further, nethods for coating
accor di ng PaVPER T nvent} 0B et Restsalf o dddtiong s\BEERE Ohdalvest 0 t he
inventiop are applied. j10¢-Bkamplie hoinnet e present exanpl e, theg suspension ,
human t hronbi n forjrul ati on B.

cont ai nsf human fi bri nogesuds@rdguljati on B ]|
o 13500 m._vias_obtai ned hy a groug Il nethod

15 A fi nEfonsEsRsisTer—yo 1
by‘apply'ﬁg tﬂe P 1 ol mgoa%n i t i"€8%andHpmerastnimes, sodidm BRem@OIGN M xture: --.
2800 m fthanol (94% af 2C-8C) 20 - 492. 1 &Gfgni sed human fifbri nogen

f or mul atjBovineBhromb 33 5[ MO=ppof favin: nogen m xture wag stored for

20 hourdg at 2-8C whil e} bei ng st i ‘
(100% at}-300Q) 25 - 12f 27 g hunpn t hr onbif¥ediupraialeat i on B The t hronbi n

mi xt ur e {82dbriembin B or| 18Heawr s ft < [R5 St t hr onbi n

m xturelare added to the fibrinpgen nixtjrs.'_
. sodium citraie

Hum i
an thrombin G 35-60 <=3% Human atbumin, sodium chloride,

sodium acetate, glycine 3

| 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

fi .
A fAinal sus;jensnon volume of 3500 ml was obtained by a group IT method by applying the
following quantities and parameters: : ’-.‘
Fibrinogen mixture:
~ 2800 ml ethanol (94% at 2°C-8°C)
20 - 492.5 g micronised human fibrinogen formulation B
- 493.5 mg riboflavin
. The fibrinogen mixture was stored for 20 hours at 2-8°C while being stirred.
Thrombin mixture: |
— 100 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.




25 July 2005 - WD 02/058750 PCT/1B02/01454 15 - A 94% ethanol at 2 - 8C
was added to fill to the final suspension volune of 3500 m . Ss&@ensE ON
char act eWiod2i0g8750 1. Et hanol concentration: 94.3 %5 2. BExRCTIR2M0i4Te
nmeasured with the steel apparatus depicted to the left in Fig. 9: 36.5
seconds _ 3. Sedinentation behaviour:i5a) sedi nentation volune 5 m nutes
after start: 98% of test volune, b) sedinentation volunme 24 hours after

start: 64% OA duesethafbILTe. - 8°t0n4ks addatl tb 6ll € BHeZMal EpKnd4Y doiiRa s 5cEE er )
56.4 +/- 1.3 pmCarriers in the formof collagen strips were coated wth

the suspension. First, 48 collagen sponge strips were pre-incubated in a
cool i ng c%ﬁﬁ%ﬁmﬂaﬁ?&ﬁm&rﬁﬁm owi ng conditions: - Tenperature: 5.2C 15 -

Absol ut e humrghggyconﬂerﬁr@,owag,@g oper kg alr - Incubati on tinme: 18.5 hours An
appl i ca s _disclosed in US at ent No. 177,126 Bl was used for coating

the col | a&e tieg, BT eR LR Hie ﬁtﬁ‘aé a?ﬁ%’ﬁ@ﬁsqe&?tedz@ hadeftivdie®: 3619 agen
sponge stse@sdsere dried as follows: The coated strips were incubated for

15 m nutesg ggd,&eﬁ@ggﬁrbggm& of 5.2C and an absolute hunmidity of 4.8 g.
wat er per kg air. The coated stri ps were then dried ii"a vacuum dryi ng

chanber a® F?@“FWF’%V%”‘&@EWH@WSZ@QEW 988 of test yplpmeondi ti on:
t enper at ubpsafiméntdfon abialeWthJudhliitardf 6456 8 Ges@bBmeder kg air --Air

fI t | Vi 59 nmbar - Dr

e - 40pdcPer BB R ESR MR Fian CPorPHERE 56k Hod U3t i ng. o t he col | agen
sponge strips was approximately 0.2 ng/cn2 when a sanple of 1x5cnR is
shaken i ncﬁ'rib%sah'thb'b@rrrp& L%I!éﬂewﬁrfléﬁ(wér@aéﬁgfed%lthathe 5{1 %ﬁ%’ ﬁ%‘ A5 é’]hZOO

rpmfor 2 mnutes. Exa uspen

cont ai ns FfRERA S‘Frlpﬁr"i"?%@é%'”Fﬂl?W 5’(‘?‘ 6‘??"@9 5Wb‘?fuﬁ‘hwet Abayieg FP"thS?qf?ﬁ:I atl on C.
25 July 200Femperature: 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.




WO 02/ 058750 PCT/1B02/ 01454 16 A final suspension volunme of 3500 ml was
obtained by a group Il nethod by applying the follow ng quant i26 hupseoeend

par amet @f$ okl nogen m xture: - 2252 m ethanol (94% aty Chiy- 370.7°
g mcroni sed human fibrinogen fornmulation C - 493.5 ng r| avin The
fibrinogen mxture was stored for 20 ppurs at 2-8C while be| ng stirred.
Thronbin mxture: - 188 ml ethanol (100% at -30C) 10 - 12 vials human

t hr onbi nJSQ lation C [12 m_water for injection The thrombin m xture was
_stored f QUHW'OQWOIW’: %ﬁ.?gdﬂh‘g?%?lbta'“ed Py £ $oHp TomethaddivAprYRSEher e
wer e addediitving heartitlesiandgarenmatetsur e. - A 94% et hanol at 2 - 8C was added
to fill t i uspensi on volunme of 3500 ml. 15 Suspension

char acterllf?%rﬁbg(saa rrl;}g)éul'ég?hanol concentration: 94.1 2. Exiting time neasured ..
with the st ééP2 BpsHapL@48ept ZPe®B°Fh Fig. : 32.8 seconds 3. Sedinentation
behavi CﬂJI’-. zooa)g GREOHEAL RirhaNfidHodER rérililgignes after start: 94% of test
vol une, |men% ]I!I on volume 24 hours -after start: 71% of test vol une.-
4, Partlc_le SIZ Wrd nean di ameter): 49.2 +/- 0. 93 pmCarriers in
the for rrﬁhed'whmnnmmnewmmedcfmaﬂeuowmtah 2t$R€ \whitsplediiis siirredi r st, 48
~ col | agen Thzg}ng,g%gﬁ,rgiri ps were pre-incubated in a cooling chanber at the
follow ng conditions erature 4.8Cv - Relative-humdity: 90 3% -

| ncubat i on tFHE QE’Z“"?B(WB L $§°%h applicator as disclosed in US patent No.
- 6, 177,1026- B12 wiats lusesh foombodbimgatidieC ¢ob i geter BPRI@RIoAL i ps with the

suspensi . yTAGGOHAE-CHd BIRR SPIRYS,SLLI B.ere dried as fol lows: The

coated strips were I ncu nutes a tenperature of 4.9C and an
absol ut e SUSBESIA dity of 4.8 g water per kg air. The coated strips were ;,

then dried isu, armaww.vm&u&haém%d@& td B ARinog¥h RflFyi Ng condi tions:.
AT Condl T R?M% ethagcgiattlir °%f was a ded tct)) ?lﬂltgttﬁe ttllrlilan] suspgasi%% v%lugme oiy\I%tO%rmlp er kg

air
15
Suspension characteristics:

1. Ethanol concentration: 94.1 %
. 2. Exiting time measured with the steel apparatus depicted in Fig. : 32.8 seconds
3. Sedimentation behaviour: |
. 20 a) sedimentation volume 5 minutes after start: 94% of test volume,
b) sedimentation volume 24 hours after start: 71% of test volume.
4. Particle size {(Folk Ward mean 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 Bl 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 fol!owmg 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




- Ar flow through aspiration valve: 25 nB8 per hour 25 July2005 WO

02/ 058750 PCT/1B02/01454 17 - Vacuum 60 nmbar - Drying tine: 4shouwosss The
abr asi onWs 07438756 bt ai ned coating on the col |l agen sponge SpCirfiBoVisss
approximately 0.2 5 ng/cnR when a sanple of |x5cnR is shaken in a
test-tube on a Vibrofix shaker at a fi7zequency of 800 - 1200 rpmfor 2

m nut es. Exanple 11l 10 In the present exanple, the suspension contains
hurman fi bri negamnt:o6dkati on B and - human thronbin formul ation B, and
aprotinin. Afina susqﬁen& on volume of 1000 m was obtained by a group I
met hod by ap&nﬂp%bmteh éM%B | owi ng quantities and paraneters: 15 Fi brinogen
m xture: - 820 m ethanol (100% at 2C- 80, 39.4 mM water for injection,
and 10. 6 i 7 nlsdhumanflbrlno en fornul ation B
a1 iy, 1 sPPcin &sBe goidel Cotlulh 61 801 S SRR sebe 45 Greratatete O

2- 8C whi é"%’éf’h@’“?fnarﬁaéw'e of TP ERD Isnshaksn m@test 1B ol o ¥ibnafinoshalkdi% at - 300)

- 3.75 g Miwemandyhor @obi-ri2borprliat 2 aiwuBed he thronbin m xture was stored for
16hours at -30C. 25 Suspension: The total volune of thronbl n mxture was

added to the fibrinogen mxture. A 100% ethanol at 2 ““8C was added to fill
to the fi &xemeledHensi on vol une of 1000 ml. Suspension characteristics: 1.

Et hanol concentration 95 % 30 2. Exiting time nmeasured-with the plastic
apparatIHs icted in to the right in Fig. 9:35 seconds 3. Sedinentation
behavi our §'§) e EP 2P o e oFRAREIOR SonTaifisdd st firinogen form@Blion B andst

vol une, . bkmgedhnremiratdraniatiot BNEnddprbomins after start: 76% of test vol une.
35 4. Particle size (Folk Ward nean dianeter): 74.4 +J- 3.5. pmCarriers in
the formof_collagen strips were coated with the suspension. First, 16

col | agen AdPEhiyErEtsiaphype 6f HO8- mheabehteided bya grou ilngethdbhepplyat théle

f ol | owi ngfationihigtduansties sharpaesradtdfse: 5. 0C

_ 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 | |




25 July 2005 WO 02/058750 PCT/1B02/01454 18 - Relative humdity: 85% -
I ncubation tinme: 17 hours An applicator as disclosed in US pat esniuyf¥oos

6, 177, 14 dioks¥as used for coating the collagen 5 spongg Sty jth the
suspensi on. The coated col | agen sponge strips were dried aslé%?ﬁgﬁg: The

coated strips were incubated for 35 mputes at a tenperature of 5C and a
relative humdity of 85% 10 The coated strips were then dried in a vacuum
drying chanmber at the following drying conditions: - Air condition:

t enper at ur e Rglptivehumidityt 8% huni dity 85% - Air flow through aspiration
val ve;  1.-2 mupsfiohome: 17 Waggum 35 nbar 15 - Drying tinme: 4 hours The
abrasion of the obtained coating on the collagen sponge strips was
approximately 0.2 ng/cn2 when a sanple of 1x5cn2 is shaken in a test-tube .
on a Vi brefapplietiak ey digtiosed ih YSpesenhyNe 6, BOD126 BL8@s uped fogrcoding thatceBageR0

Exampl & IsMohde 4thBs REtRSRObupERIRL.€. the suspension contains human fibrinogen
C and h -

formul ation C uman thronbin formulation. C. 25 A final suspension
vol une of 780 m was obtained by a group Il nmethod by applying the

| 94% at - - i i L i bri ion C
10 g r iporrae st ikbniel bl S8IMAR-UF Rt POSPRC AT IRIMD §
whi | e behHBEGH ¢fr&de- - Thronbin mixture: - 35 m ethanol (100% at -30C) 35

- 0. 5400 The@Batel RESPEDIdte bRsMaHE i?éﬁ‘\é&#?_m%rwﬂﬁ(lmhﬂem%hlé QIR dlyiged for

16 hours at -30C. - Suspension: of thrombin m xture wds adged to

the fibr CRSEESH xt ure.

—  Air condition: temperature of 5°C, relative humidity 85% !
- Air flow through aspiration valve: 1.2 m3 per hour o
- Vacuum: 35 mbar

15 - Drying time: 4 hours

The abrasion of the obtained coating on the collagen sponge strips was approximately 0.2
- mg/ecm® when a sahpfe of 1x5cm? is shaken in a test-tube on a Vibrofix shaker at a
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. _ '

25 | o
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.




- A 100% et hanol at 2 - 8C was added to fill to the final suspension volune
of 780 m . 25 July 2005 WO 02/058750 PCT/1B02/ 01454 19 Suspepsiu@acos

char act eWiOs@2/068750 1. Et hanol concentration: 94 % 2. Exiti ngctigmeegasur ed
with the plastic apparatus depicted to the right in Fig. 9: 33.5 5 seconds
3. Sedi mentation behaviour: a) sedinengati on volunme 5 mnutes after start:
92% of test volunme; b) sedinentation volume 24 hours after start: 72%. of
test volunme. 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 cOPPHNERhUPTREEStrips were pre-incubated in a cooling chamber,
at the foll éihangl @onehttdtions94 9% Tenperature: 6.0C - Relative humdity: 85%

15 - | ncubag e ppl i or_as djsclosed in US ent _
No. 6. 177,356 0ng ireimedidnct MOH b AR AR e NSt e 8 e e
suspensi®ofeP¥S The coated col | agen sponge strips were dried as fol |l ows: The

coat ed st BL pedimen@tionehali@d: for 45 mnutes at a tenperature of 5C and a
relative 1.di 0of 85% The coated strips re then dried in a vacuum
drying chd gegr!'qg'{‘t%f'ﬁ"eVS’SPIeoﬁAf"r'ﬂj’%ifr?ﬁ%&%rﬁo%&f’\fgf'é?ﬁ%‘."m?@'el Air condition:
t enper at ubgsedfime@atipr Veltine24hovireldfter B 72%Aif test bodntdar ough aspi rati on

valve:. 1.2 plubekizBQrsik wa¥@ sl distnetBako 5 XY §@nf | e -4 hours 30 The
abr asi qﬁaOf t he obtai ned coating on the col |'agen sponge strips was

approxitmately 0.2 ng/cnR when a sanple of 1xb5cn2 is shaken in a test-tube
on a Vi br Ghirersinake forat ofeolldgebCugizoyerefco8RQ withliReQuifinsibAl Fikst 8 Biliagsn
Exanpl e Vgpodae sl res the _suspension_contains. hunan
fibrinogen g?rm p%?’?e 5% piesg’r%baetﬁ(ﬁ%gng?%?%rgr%?mng#)roF’%’Iera}ijﬁ?od’ﬂ”%mﬁ@'oj‘ﬁ1 y 2005

— 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, ‘




WO 02/ 058750 PCT, 91102/ 01454 20 A final suspension vol ufre of. 3120 m was-
obtained by a group | nmethod by applying the follow ng quanti ts &gy zosl

par anmet il nogen mixture: - 2540 m et hanol (100% 5 -
311.6 %@%ﬁhg brinogen formulation A - 440 ng ri bofIa\E/})ltm%%oﬁzﬁ&gl

fibrinogen m xture was stored for 18 ursat 2-8C while being stirred.
Thronmbin mxture: - 210 m et hanol (100% at -30C) 10 - 229 g human t hronbi n-
formulation A Suspension: water for injection were added to the
fibrinogeh 'H?'fPER%‘S‘O“W@W%PWOH“W% PRBINGR &Y ZorenP { grathed by PRAY{RY B

m xt ure. AIMGIOFgesitarelandtpatamet8:was added to fill to the final suspension
vol une. E;_l|§r| #%'qm%u? characterwastics: 1. Ethanol concentration: 97 % 2.
Exiting tine asured™with the steel apparatus depicted to the left in Fig.,
9: 40. 8 secshfl i zthapol GO REE - &iChehavi our: a) sedinentation volune 5

m nut essait@rn%t@r"t,ma&ﬁb,@,%ggf, besliatop e,  b) sedi nentation vol une 24
hour s after art %S%Of test volunme. 4. Particle size (Folk Ward nean .

di amet er)™ F4ILFVE hm 25 Carriers in the formof col | agen strips wer e
coated w-th Thbébxsm@enﬂvcnme wak Istred A 18diduaspt 13- smm@eﬁemg sipsedaer e

pre-i ncubﬁ{r&qb; Mhdufeo! i ng chanmber, at the follow ng conditions: -

Tenper at ure: 5C - Relative hum d| ty: 90% - Incubation-tine: 22.5 hour s
30 An appti @é?ﬁ?l"'-’&%a"&l 619082 84-305CUS patent No. 6,177,126 Bi was used for

coat i ngp t-he 200glragem thsanmigForsdnaten AM t h t he suspension. The coat ed

col | agen ‘gonl%e strips were dried as follows: 35 The coated strips were

i ncubat e B ninutes at a tenperature of 6.5C and a relative humdity
of 90% The 8Z&ankdater fargajeviianewsriecadded taethe fibrinogercmbrivcyi ng chanber at th?g

fol I oW noridrevidathin mixture was added to the fibrinagen 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 apphcator as disclosed in US patent No. 6,177,126 Bl was used for coatmg 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%




conditions: Air condition: tenperature of 6.5C, relative humdity 90% 25
July 2005 WO 02/058750 PCT/1B02/01454 21 - Air flow through aspiyabion
val ve: 2WOB2/4€¥0%nour - Vacuum 58 nmbar - Drying tine: 4rovmBm®/ass4The
abrasi on of the obtained coating on the coll agen sponge strips was
approximately 0.2 ng/cn2 when a sanpl?d of 1x5cnR is shaken in a test-tube
on a Vibrofix shaker at a frequency of 800 - 1200 rpmfor 2 m nutes.

Exanpl e VI- 2 flow thheigplaesietion@srapbe md hg ppuspensi on cont ai ns hunman
fibrinogen forayl.atdon, A and bovine thronbin fornulation, and aprotinin. A
final suspension volume of 16720 m was obtained by a group | nethod by
appl yi ng theDPrimp et 6\Wewg quantities and parameters: Fibrinogen mxture:
13600 m ethanol (100% at 2C - 8C) 1750.5 g human fibrinogen fornmulation A

2361 ng Ji-hofl avin The fibrinogen m xture was stored for, 21 hours at
2-5C Wi oTBEL I B Ap Loy FestR P CEigen Soams FbCrRBBIOTTEBH 62

-300) - 1209cy’ bbeh asatipteorfuixBorhdismbbidn Ora teSHAPRNH DVibrdx shald2e3 M

aproti ni n Rl YR 898S 138665, FQ i brinogen mxture, . 304.7 m water for
i njection \;\ggs ac‘i(ded to the%bri%‘g‘gweufrtlé% xture. The thronmbin mxture was

"added to the fibrinogen mxture. - A 100% ethanol at 2 - 8C was added to
fill to tHzamhpleall suspension volune. 30 Suspension characteristics: 1.
Et hanolygconcentration: 97 % 2. Exiting time nmeasured with the steel
apparatus depicted to the left in Fig. 9: 36.8 seconds 3. Particle size
(Fol k War dn iR esinh ssareply, thggugpension @odapmhuBn@irinbesrsiormultien Aehm of

col | agen stvih@sru@bm eRalashWahd ablagnsuspensi on. First, 288 col |l agen

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%




spohge strips were pre-incubated in a cooling chanber, at the follow ng
conditions: - Tenperature: 6.5C - Relative humdity: 89% 25 JukyJa0o08 - WO

02/ 05878, Rfaddk802/ 01454 22 Incubation tinme: 25 hours Apapghigatpr as
di sdoseﬁ%i n US patent No. 6,177,126 Bl was used for coating the. cofl agen

sponge strips with the suspension. 5jbhe coated coll agen sponge strips were
dried as follows: The coated strips were incubated for 10 mnutes at a

t emper at ur e of Q S%ﬁn_d relative humdity of 89% The coated strips were
then dried FEUPANUM 4 UTHE chanber at the fol lowing drying 10
conditions: - Air condition: tenperature of 6.5C, relative humdity 89% -

Ar fl OW_Atnm'ka&Qoraa%oéléaééeQ B U§|p\éﬁént%. 8, 1%, PRI pOQME used'RF Ubilng2Be @Qﬂgen
Drying time: 4 hours 15 The abrasion of the obtai ned coating on the

col | agen SEPWIRGEIRY VB BUSPEITHbxi matel y 0.2 ng/ cn? when a sanpl e of
1x5cn25i s shaken in a test-tube on a Vibrofix shaker at a frequency of 800

- 1200 r f 1 es... 20 le, VI | .oat ed col | agen sponge

cont ai ni %ﬁﬁ%ﬁ%cﬁﬁ% ﬁ%‘é’% St'ﬁ%()s\?‘:gﬁree c1!I.f_1erdoef"?ti)firzl)ﬁg‘%{%d'aprot,i__ﬂi n, the stability
of the cdheForied EURET®NcHBRted frekl Miputewat o Ferppriciyi 8E $-67C #1d a relalivd ng
process Qf_,m7ditémlgrgs/o.under environmental conditions of the production roons,
e.g. at 2:-8 . 25 Each active ingredient was assayed at djfferent sanpling
i e TS Feale POIPEOETS AN 1D dofeor g sRTHart TP T B, ne

t hr onaon eésgiitonisnin - (ng/ M) (LU. /m) (Ph.Eur. U/mM ) At start of coating
50.0 21. 8 Opip8ftfif: témﬁeu@?ﬂé%f%sglzé?e?atﬁreomﬁﬁiditﬁfsb% 7 hours (end of 49.1

20.4 0.56 -coating process
— Air flow through aspiration valve: 22.5 m? per hour _ N

- Vacuum: 59 mbar S
—  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.




. The results show satisfactory stability for all three conmponents. 25 July
2005 WD 02/ 058750 PCT/1B02/ 01454 23 Exanple VIl Reference i85 ugdeosto
Figs. 1-Wwooshsg/so n t he various figures show Figure 1 1.gcfaweasksn(r):
non- coat ed/ coated 1.2 Coated Opraskin(r): insertion into endoscopic

equi pnent 1.3 Coated Opraskin: unfolded after insertion into endoscopic
equip. Figure 2 2.1 WIllospon' forte: non-coated/coated 2.2 Coated

W I | osponexf@pi&iii nsertion into endoscopi c equi pment 2.3 Coated WI I ospon
e ' :

forte: unfol after insertion into endoscopic equipnment Figure 3 3.1
W | 1 ospon REIFEFICEIS MRER te 5i9f el c WAREH WeXvapguy Berev sh¥spon Spezi al
i nserti or)Figateodr endoscopi ¢ equi pnent 3.3 Coated WTTospon Spezijal :: unfol ded

after ing : endascapi-cequi-prent—Fi-gure—4—4-—31-Ethisdrb Patch:
W. en G-p ) ) ) . .

non- coat gd/ coat ad 4&5) _O%bgi.éétg&&t%q sorb Patch: insertion into endoscopic

equi prent] 1-ACEtabapegkinat hinsetibn Prie ehdosgeiokdegdmant er i nsertior into

endoscopiig. 3 ESRkPBERLE UFfoRied arter inkalt AR S N o i g8 f—coatqd/ coated 5.2
Coat-ed Tabotanp J Knllﬁ'r R iogggtaﬁegll’]nblgﬁlﬁg en ggg%\’gmg egi(]ilikl pnent | 5.3 Coat ed
Tabot anmp Rigurert t . unfol ded after insertion into endoscopi ¢ equi pnent

Fi gur e -6 | B.1IWHpg9E oWk GidR Ctoattdficdatal ed/ coated [ Iab sanpie] 6:12 Coat ed

sponge M?%WWWWM“SMM c_equipgent 6.3

Coat ed cof1agen sponge Ny ESrecT Fah R ARfasFoPi AT UPaRY after infsertion into
“endoscopi 2.3eCpatgehwillosgorS f@batedolded bagdansespanges Mydoeeeet [ pr odycti on sanpl e=
TachoConi

)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 ' I -

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®




unfol ded after insertion into endoscopi c equi pnent Figure 7 endoscopic
tool : Endodock(r) endoscopic tool: Endodock(r) endoscopic to@i.uly2005
Endodock{d hagarstul y 2005 .. WO 02/ 058750 PCT/ | B02/ 0145434nos0{Rar i son of .
coated Nyconed sponge (TachoConb S) with other carrier products coated '
identically as TachoConb S. 5 Adhesiog,of the layer - Procedure 1. Coating.
of different carriers 10 Brand nane Material Manufactured/ D stributed by
OQpraski n Col | agen sponge Lohmann, Postfach 2343, D 56513 Neuwied WI | ospon
forte Col |l agen sponge (calves) WII-Pharma, Postbus 30, NL 1160 AA

Zwanenburg W1 | ospon' Special Celatine sponge WII-Pharma, Postbus 30, NL

1160 AA Z ' ' i

Sohnsons S SHnEaR el Bl M dnyd SR A AR RS PP Biboysis cpatea

Nor der st eE"d@HG R8I0kt Oxi di zed regenerated cel | ul ose
-JohnsongJohnson (manufacturer) Ethicon, Robert-Koch-Str. 1 D 22851
Nor der st edt,, Col | n,sponge Equi ne col | agen sponge Nyconed Austria Nyconed.
_Sankt-Pet'g@egop.oz%%e’axgﬁwl LINZ' An area of 2x4,Scn® of each carrier was
coated with TachoConb S coating suspension. The anount of coating

suspensi og ey esponded to TachoConb specification (5,5 15

fibrinogen/ cmZ_?“g O‘fl'ge sanpl es were dried.

1. Coati ifferent carriers
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




2. A sanple of 1x4cn2 was prepared of each coated carrier. 3. The adhesion
of the layer was tested as follows 20 25 July 2005 WO 02/ 058728dJuly 2605
PCTR1102MAA9BH878  Met hod description Apparatus Anal yti cabThedaisa
(measurenent precision 0,5mg) 5 Vibrofix shaker conbined with fixation
device Ruler with mllinetre graduati & Stop-watch, scal pel, tubes of 2cm
internal diameter with stopper’ Procedure 10 The procedure and cal cul ati on
f or det er Werhogdedaripsdon are descri bed above. Results Carrier Substance
Abrasion (ng/cnmR)  Opraskin(r) lyoph.Collagen 2,1 WIIlospon(r) forte (3nm
| yoph. Col | agen 1,2 W/l ospon(r) Spezial (1nm Celatine 2,1 Ethisorb(r)

Pat ch (ZVPE®9)@i®o| ygl acti n/ di oxanon 14,3 Tabotanmp(r) NU Knit oxi di zed

cel | ul 0se AhaRticAidalMee (neRORGRaIMF 08 sh ggishagen. foamed 0 15 15 Coment
e are not flexibleafter coating.

Al'l carrd ers _except comed col | agen spong

The sanp Sﬂ?{ﬁéxfibﬁ(ﬁélc\%ﬂ?’”%fv’tbg?‘?’%‘ﬁﬂvﬂf@usl y. If it is cut out by using a
pai r of sdivorith raillirheite ofladtdmoncoating naterial will flake of f because the
layer in ides&hbichSsdaif) d isorb(r) patch 20 showed .al most no connection
‘with the coz'tﬁi ng rat é%?’a[’b%&la%%ﬁ 'Réﬁﬁ)éar% déalﬁréqg%rnw'gh Pi°PPf'e bit, all of the
coating peels off like a carpet”. The difference between Nyconed col | agen

sponge andrddaguret her carrier materials shows quite clearly. 25 Elasticity
Procedure 1. Coating of different carriers

of the QDI carrie , i )
An ar eélgg;[ﬁ é?ﬁj,%g%‘%gaahﬁ%@&@ﬂ“%%fof deteradng ueden e destahedabeN® S coati ng
suspensi on. 30 The amount of coating suspension corresponded to TachoConb
speci fi cakre@nts(5, 5y fibrinogen/cnR). The sanples were dried.

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.




25 July 2005 WO 02/058750 PCT/1B02/01454 26 2. A sanple of about 5-7cn®
was prepared of each coated carrier. The exact starting area @fhuagodry

sanpl e ﬁg&%ﬁ%&ém ned. 3. The sanple was noistened and pti,lgcr,{ﬁg ﬁ‘g'f‘?e astic

Latex s _ d to a special 5 equipnent as descri bed under

t he headi ng "procedure". Then pressure was put on the Latex sheet which
expanded. After 2 tines of expansion d-rel axation the sheet is expanded
for athird time. The area of the carrier was neasured at the highest
expansi org- Apwintle of gbqeithdemtwee prgpereshol gyshaicatadssaCirmifbalexact pariing afepi c

punp (1 KAyidhe @Fp)salis st aeibhingal ng bottle (3 outlets) 15 VDO nanoneter
(0-250nmbar) d ass funnel (0 openingl: 30nm opening 2: 15m) Silicone

t ubi ngs and cl anps, Latex gl oves (Senper ned), scalpel, ruler with ' o
mllimetre T agvplel ops Boikesed ssréhysti ohog cadstisalatee sh2ex ﬁxabecluar @pediie

T WG AABR LR ANEES Rl ik hahiind OplchBalrb SeRId:ELS 0k r%,?%n%

pressure erin e via SI i cone ngs perls tic pu
b) manomébeLatey S@ﬂeagsvaqbn??@ﬁmﬁ%rﬁﬂﬁg 22tfmeacﬁjtﬂxea@%*@b?nt’6felaﬁmﬂ Brsbpg iss
cut f r omexphiate@XofbauRd thiy. The Bt of the fchiRe sl bgiked Bt tHeh@gilsasspandidne /
openi ng 1 About 5-7cnR coated area are cut out of the coated carrier using
a scalpel °"%0 The area of the sanple is, neasured (starting area). The
coating of the sanple is noistened with saline and pl aced on the Latex
sheet .10Th@iindd ddseripsi&ssed to the Latex sheet manually for about 1m n.
-Using the peristaltic punp the Latex sheet is expanded by putting on a
pressure of about 70nmbar. This is repeated twce wth relaxation of the
Lat ex sheememmk¢Canﬂs£ At the third 35 expansion the area (length and ¢

wi dt h) of eﬁﬂﬁwﬁ?ﬁhﬁg Rﬁ%ﬁhﬁ? is neasured at the highest, point of Lat ex " ;
sheet expansi o n:

Pressure buffering bottle (3 outlets)
15 VDO manometer {(0-250mbar)
Glass funnel (@ openingl: 30mm, opening 2: 15mm)
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

c) glass funnel/opening 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:




25 July 2005 WO 02/058750 PCT/1B02/01454 27 ,,Elasticity" factor = area
‘of-the carrier at third expansion starting area of sanple Resubbsy2085
Cartier Wabmtoasee El asticity factor Opraskino |yoph. colp@gffnlssss

Wl ospono forte (3nm |yoph. collagen 1,53 WII|ospono Spezia) (1mm
gelatine 1,79 Ethisorbo Patch (ZVP609y Pol ygl actin/di oxanon 1,0 Tabotanpo
'NU Knit oxidized cellulose 1,15 Collagen sponge Nyconed col | agen, foaned

1,55 Co ;TR astj city,.0f th i. st ened . Col | agen sponge Nyconed
(Tacho@%fgl&lsa%ngacg%r S aréd &7 hgcarlne at third ex IO <{Tcs of the pr oduct .
Elasticity is essential iserth@peeia samdleabdonm nal surgery. After gl uing
the carrier should be able to follow for exanpl e expansion and relaxation
novenent nggu he lungs or intestines. Especially Ethisorb(r) showed no

el asticity é all. It detached fromthe coating i medi ately. Coated

W | ospén(r) Spezial and Opraskin(r) showed structural defects during the

test. 15 [Gggipl coated carTerTd fEndoscopit—sufget Progedure— 1. Coating
of di f7 oo Ciars 20 An arioobsEnbes b e on %%F'F*%F’a%‘s chated with

TachoCont] 98S5% ng suspensi on|lyarfecallant of cbating d8pensi on

cor r esporjigibspond aatoGoih) SPec]dghakdiRGek S, oNg | 1 Dringgan/Tm2)—| The

sanpl es oS e e e e ) _ 4—alﬁ—g$_t_he_r;aaL.Ld_caLu_e_;samLes for use

i.n endosgopi € surg@ry énﬁ'“} he |%6&N8f 25 coati hg due £t his hahdling are

~docunent ¢é&tHisprize Balght(ZVPGERdt 0- Ewlyigheenidioxkémod| descriptbon Apppratus 30

- Endodock:nsos ticipot—destgned—tor—the—use-pt—TFachoCorb{r—i
endoscopilc surggd?)wg(,lggg Fi quréx'frfli".ef’)icav'flgﬁe phot p- equi p t. 25 July 2005 -

WO 02/ 05879aPCFrag@ihaedsd 29 collagen, foamed 1,55

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.
i5 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
. Apparatus

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

Figure 7).Digital photo-equipment.




~List of investigated carriers Carrier Carrier material Opraskin(r) |yoph:
collagen W Il lospon(r) forte (3mm) |yoph. collagen WII ospon(r}Jdmeas al :
(1rmm) |.atine_Ethisorb(r) Patch (ZVP609) Pol yglactin/di bot anp(r)
NU Kni S%Q%tz}(??@é cel lul ose Col | agen -sponge Nyconed col | gé@ﬂ&%(}d;

Procedure Picture series taken of each carrier: 1. Picture: Docurrent at| on
of the non-coated and coated carrier €anples. 2. Picture: The coated
sanples are inserted into the endoscopi c equi prent (Endodock). The sanple
has t o beist bainvesigeterbeandbdsy to be able to wap it around a guiding "pin".
Then 10 the sanple is inserted carefully into the steel tube of 10mmin

di aneter._Docunentation of the sanple partially inserted into the Endodock
tube. 3.]%rd¥ure: The sanpl e i Samigsededal cargful ly. Afterwards the sanple

has to Hepwdkiged. The coatl jR@pkNafiiahas split) of the carrier due to this

handl i ngWan ol ded sanple after _
i nserti i’ ePEPHY R &HB R opi ¢ |bgAPpFRY¥RESENd thel 1 0ss of the 15 coating due

to this Wamhlpon@@eaahfammmedelamnent TachgConb (coat ed equi ne col | agen

sponge/ prefsuraery—s—the—mgdst derandi ng application of
the pr o?%g?%&q’% "a’t‘:&‘}%"?@. nseﬁﬁgﬁaftﬁvg'ogﬂn%hdoscopl c 20 equi pnent. The
t ube of fl"hb@:a@q@ Wmt is gene=o>atmzyd t&idem i n |di aneter. To be inserted

into th W apped around a guiding
"pin" ar&]D %eﬁgl'care u l’nto,t e _tube. Therefore the connection
.of the coatlng to the carrier and wthin itself has to be strong but the
product has to stay flexible enough in dry condition to be bent and rolled
up. gn bro ht to the site of the surgery TachoConb is carefully 25
puI | ed o@fOCS‘LF’ fhe tube. Then it has to be unwrapped and placed to the wound
sur f ace. PiFhirs senéd @Rem efjeachasritone adj ust nents. Theref ore adhesion of the

Layer {03! Beafal bb&lmhUhbrie n5)I80a SAAYBRCH Qo bahaid, this hand! i ng.

Results 30 The results are seen fromthe enclosed Figures 1-6. An estimate
of the cgsficBrecdaeingted niimissapre; @seded FIp Jig engdescapif \eagipgsent (Endado
02/ 058750n&6drhpiB1ids Gd 48 AafBnedipaasitiyniorje dile &0%rap it around a guiding ,pin®. Then

10 the sample is inserted carefully into the steel tube of 10mm in diameter.

:

Documentation 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:




Wl ospon(r)forte 60-70% WIIospon(r) Spezial 50% Tacotanp(r) NU knit
60- 70% 5_Ft hi sorb(r) Patch 95% Coll agen sponge Nycomed <5% As2&tulyi2easr b(r)
is averyr 6]|° Rarrier the adhesion of the coati ng i s veP§T/BM3/01Her ef ore
coated Ethisorb(r) lost alnost all. of the coating in this investigation.
Conpared to coated 10 collagen spong&9f Nyconmed all the ot her
investigated carriers have a flat surface to be coated. Therefore the
coating | iQsagiii®e a " flat carpesbon the carrier. This |eads to a rather
unf I exi bl qyiddpdResdie of the dry, cgated carriers. Bending or rolling up

of ten bre%‘ll({_ﬁ the, coating in itself. 15 After insertion of the coated -
carriers i"HI'GPPReSREAR of the ¥¥oscopi ¢ equi pment and the unfol di ng of

t he sanpl Faadthphaudaital | car ragergwexcept col |l agen sponge of Nyconed | ost
quite agl @t,..0f & oating so t large areas are left wthout coating
materi a .% '%Orgtgbﬁgfure and te%%re of Nycomed col | agen sponge is the basis
of the hi §hliddenxpbida ¥ycoofed 20<BachoConb in dry or noistened conditions.
Nycomed col | agen sponge is foanmed and has polygonal chanbers inside. On
the surfa e%&esgwhanbers,are cut to caverns. These caverns enlarge the
coating sOF fAdE P DUF iy ot gigiehe adhrsign Liidhemeptng iss velly shadi Biesdore
evenl y onteatedEtrsdarbt tost abiney railaﬁﬁthe (g bty irf Pﬁs d{jv}é'gﬁ&tié}:il?((:j&%&g& {H ﬁ:oated
cont aj pi N r en _an r inis fixed as solids into the

caver ngb %@gée'{]g?geﬁ#aggh%o%%% cajn&ﬁe&g% BYestoarededriea have esfatiyrieas tp e
inserted FeRed-dhgcierephe ceatingpive ke ai i fintankpetacs B Earti@S This Mads @8t Mther
mat eri al ohficRdld Q86cBle 3F ki i LbkLi t dry TachoConb i s bi g
advant age_compared to all k%?@@fc%t\%gs{alkgﬁtg'eg%%%%g Ec[gf(i:’é rulpe'?%n Bgpaks the
Manuf act ute 9 "'b*gﬁ'agen sponge The col | agen sponge referred to in the
present text may be manufactured by a nethod as generally illustrated in
Figs. 1€ s ; _ i ._hel ow,, 35 .1t s been found. that the
successf u}?@% 'é%‘?rﬁ'mé’? §%éj§%#%%§§ﬂle%p%g%gh evméfbﬁ %{EFbEP ?ﬂscﬁf”ﬁeeq”'ﬁf'?ﬁﬁtaaf’it%
depends o‘ff‘f‘t"ﬁﬁ’gt@ Grampte pReEnls aly sarrispo syeept |colligent dpopgel o6 iNyedhed tast

provi de aquitert loodf ik poOHLS) het Rrédleagafe ISRWABBudaBng niddapi N texture, in
particular with the aimof mnmaking the collagen sponge suitable for coating

with a fibrin glue preparation, sous to 25 July 2005 WO 02/ 058750
PCT/ | B02/B'E453iCH1e apd tatvrepf iycemnpad rolfagen spertderiy tanbbsiseatttha hightlentbility bt i S
f_ur.t hexo desho@ibhtein OryPérovibElEndd 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




'nethod of producing a coll agen sponge having inproved physi cal
characteristics in relation to prior art sponges, in the sensesn@zmnprqved
hum dity, el asticity, density and elasticity nodule. B&E '
desj r abl QAﬁ%#% ide a method for preparing a collagen sp %@ﬁﬁﬁ 5is
air and liquid tight in the sense that, once the collagen sponge is applied
to a wound, it wll not allow air orq lquid to soak through the collagen
sponge. Thus, the nethod of preparing the collagen sponge, nay conprisethe
st eps of ;. obtaipa Hpﬂeriiaigola'leaﬁhd; age peddied wolifds. Ihisunberadeasiraibie go pheided | agen
~gel, so aﬁnétﬂocpg’t Eﬁf SH sé havingrl%' chlehg; n%ggél cf @tet'lgﬁﬂglin ?afiSn 1 ©

obtain a dry b havi n ers re|
i sol ating,to PF'Brnﬁ"f ﬁ%ﬂflﬁ%dR tB‘F S@WIQ&QEWOK%?\@@'G'%&?'?%“W gm@anaﬁt-aw

chanber diradmRAenz i |5 Glhrtha dRsiEe tdprévidaTa meghol 6‘§rsprbb&lﬂ194a BaNagerh st Wehich

chanber l. ane e npst reset cont ext the ‘
Corm el o] 1T EaRa fhe pdeThom ARte e FiageR RBTo S GBI €T WPl e
wal'| - t o- watil nefi alipwraireori liquid tohrenbdrough e @liagdnestonggest ~di agonal

straight-line distance of a chamber. The chanbers may be of a pol ygonal

shape, such as of an 20 octagonal shape. It has been found that a chanber
di amet er @“%?%“FM@WW%P&H@C?'@%" EPRIPE4 MR COBP IS e StaRRet™ di anet er
aver age of- aprepoBig Bcotayen galder s t he col | agen sponge particularly useful

for beuBg_Conhgd it blh ool Llihddh 1% JERREAL Leledhatrabl v, the col lagen

gel has a d nmass In erTa mass per 1 gel, such as
4-18 ny, sucq*rwag the ¢qllagen foasm s aési;o@bvpin arglnpbhodio@cc@egen eaoe PAYRG ¢
viscosity ofchhBesahbrilgn get is preferably 2-20 Necm such as 4-10 Ncm

such as 6-8 col | n _sponge preferably_has ter content of not
Tor6 ¢ han-0Rge FroRL e TaROR COT 2BoTs0 BTt S5APOTHE W K Chaunie) RdRiFe | o
t he col | agerofspoagkan 8.75merhemeliéss than & memy enbevind a ShdroBdridiam@er sughgast

10- 50 &%C”Q’atmﬁé Quthe density of the sponge is preferably 1-10 ng/cnB,
such as 2-7 ng/c I't has been found that a collagen sponge prepared by
the above nethod is air and liquid tight in the sense that, once the

col | agen spthegeesehit a@exip thd Rrd "dRaiibbr didmavel! shoold I:&erﬁiﬂrﬁbdid a®thellagesid to

pass  #hr ouehohfe Pl BORH) SRARGE & EANS, PLEARSBEL ddhoh S AMRGG, Th S

35 effect 1s™pri I eve C este mXxing air
into the dstanggeinr g@mbqsrﬁﬁ ghamberg glay dgah agpdragealihiops, sval aa of an

t hr ee- do NnBASHMAPshapks Uct ure Wi th stacked chanbers separated and
substantially totally enclosed by walls of collagen material, in
contradiction to those known col |l agen sponges which have a fibre

st ruct ur elt 125 bgert foupd OBt 3/ 0ed FRTEGeRETMEBGRAD 0454mB1andliess thehl4agem ogel

miy conpr i $RarBt-ehdrddtePfivathid 6F fhodeHAES, réltels & &)‘ﬂQﬁ'en' spohbe Bﬁrt‘uulbﬂ{(r om
useful for being coated with a fibrin glue preparation. Preferably, the collagen gel 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




mammal i an, transgenic or reconbi nant sources, but all other types of

col |l agen can be used. The collagen may conprise material fronmeselyadors
sel ect edWMO@M5813@ group consisting of equine tendons, hupanmendens, and
bovi ne tendons. The collagen gel nmay additionally 5 or alternatively
conprise reconbi nant col |l agen materialzi1 The col |l agen content of the

i solated parts of sponge is preferably S150/6 - 100% related to dry nass

of the spompge 0 % %, suc S % - 100%
- such as 90%-OH O%Gegﬁq(?%%{ﬂ]paée ,Q.{?fgét}&*h ucﬁmﬁﬁsz Sugb%% ngcﬁ 053 M 979

- such as 1%® '%%a"?%'%‘fre”ﬁc‘lﬁ‘b’ﬂﬁ'épﬁﬁwcﬁﬁ h%@“@@qu&geas ajebliqoemfcan bl y -
Cogrpr I?)g (ca:s usbd ‘Bie&:lﬁﬂa%tmay édrﬂfris@gnétaﬁaltfﬂﬁﬁﬂﬂﬁloﬂé s@\cfcttgdrﬁ%ﬁm%w fo e&o}”@u@fﬁ:g{ 10C
an ons Vi orei rotein from
endons. °F BREECrdls i (ERERR>na Bovind Efthiie e Culafh pRigonasusnims. -
hormgen|5s|°ﬁ@'t?'f'?ét“$ﬁheW@U'&eeﬁdnn@na@@ofﬁwnsnﬁpsaiof storing, peeling,

removing protein, reducing of germcontent, and swelling aimat purifying
the raw he step of hom)genl sing ains_at obtaining the

col | agennqh tcﬂ@gf}'blﬁ?ﬁ'%f't%fté"éfs‘” At SBPIgecia e RIGbYY SQ5e 0B Ynielated to

lor ef er abl yincowpr ofstbs spartieh sgrhass 'ﬁi% d.108us humasam%ﬁao@b/gegau@ a2 856k - m,b as
actic ac _t X! vent u

" al cohol Egccr{l%a%d%‘g 122%0 %?%h %’% e?g Qu‘%da% 2555[ gén%es'f%'n%ﬁs gﬂ'{‘ir tSHérF 85t he

step of0s®@¥19fof the tendons pref erably conprises adding lactic acid to
t he tendons The lactic acid used may be a 0.40 - 0.50% | actic acid, such

as a 0.45 Q0 The step of s of thetendons may conprise
~storing tﬁ'é ?l%hgoﬁ%%afm%gl ﬁ?ﬂ@e&ﬁgmﬁmgfeé"mg heslRNs ohs a tenperature
of 10C t o~ 20N adie deplons akia s¢magatuee ROBreho Ut @C asﬂcﬁﬂ"casndppﬁmgcﬂeof 100 to

200 hours. 'Eaged@,gep of honpgeni sing the swelled tendons is preferably
carrle? out so as P obtain a_35 particle size of collagen gel fragnents,
i.e. flbre BEFPYIOrfionPerender thefenfogs. 1.2 cm such as approxi mately 1
cm Furt her reduvingplgysn caitentiatbeteationd, i cs of the coll agen gel are
preferably @ﬁve%gtt@g t8Rve. The appropriate characteristics may for exanple
be achi eved formng the step of honpbgenising the swelled tendons by
means of a thSB%/’ﬁg s1gg stbe SH‘PVEFC' ®hd¥equat e honpgeni sati on equi prent. 25 July
2005 WD 02/ 058750 PCT/1B02/ 01454 32 The step of mxing air into the

col | ageh HR aBsESek st r e m xin irinto’
the gel by moans of 4 tPxer s LSRR D%l o (Bl e Mo
im at purifying the raw matenal 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 tocthed disk
‘mill or adequate hofmogenisation equipment.




- feeding the m xed gel foaminto a fractionising channel, 5 - separating
col  agen gel and col | agen foam contained in the fractionising ehammebs . At .
| east s@PpRfssishe col l agen gel separated fromthe col | aggii@asmiss, t he
fractionising channel may be |l ed back to the mxer. In that case, the

rati o between the amount of collagen,gel which is |ed back to the m xer
fromthe fractionising channel and the anmount 10 of fresh collagen gel |ed
to the mixer is preferably between 0.1 and 0.5. The step of separating
"col | agen gel and col |l agen foam preferably conprises the steps of:

separati rlgleasté}ﬁdvfemb(ﬁﬁ_l] fainto Bk doheyetialdl pogarabyamipoinésatheatepsbft he

fractioni si d t el.ec 0 gam
out of tho PP AR Al nsh i Sy nEer R, BERL 1 el e SR B T
enbodi ment @redwaéhmmﬂmgeiéoatn@rm@ﬁétaﬁ'@n@ﬁg1:5@11% 40C, such as 20C to 25C
i's maint ai ngébamhnrgh&nsg@acgfél and sbildge’ RN bntaRl HEtHeeictibRisif hBheti 1 1 Nt O
the coll agen gel, the collagen foam may be honogenised for 20 a period of-.
2 to 4 mnutes. Prior to the step of drying the coIIagVeD f oam and
subsequertt i¢ast tdmee of g @flagenxgah gemirated fitoon tiidetlsgin f@gmnngbda fractiomisirtg al i ser

my be agggﬂhe‘i Rmamﬁe E@bEAIBInE ﬁ?ﬁao A hal RS Fhd :aa?‘érbeivﬂ?&ﬁ thd a.rrBi(’a upf 6F abl y

neutrali to arrive Hval' ue tween 2.5
and 3.5 E“%“erﬂb\‘f‘ﬁl'%'édlbﬁdf Wethéé‘l“l“ﬁ” ?mftbaﬁﬁaﬁféwmcf@nse'aw thegmonnt

~ neut r algi s;efregloemr@agém gel iadto mmmb@swémtawb&weube 1Uc§rﬁid0 samﬂle &g ofol | agen
foamis pre neutralise 1§uch as 10-20

hoars. s BERArEEAD B b 38 adetndtn PR Cindtiedd ulicheds of /01 20 10
col | agen—f osapprating Teslidctayepert okineicollquenffeamizioptairied| iv dhe frediomisir@Ochanpéing 4

contai ner. 'Ba&H&hw@!‘,@é’ctéJ@zﬁrt %ﬂ@ét&ﬂédew foXm Ut 3k thd BaibAMgl b g foam - 3
while filli n% he step of drying preferably conprises drying at a

terrperature E‘P\KB%‘E‘?O '5C and 60C, such as between 20 and 40C, for a period
of 50-1800 hours, such as 100-150 hours, so as to obtain a dry collagen

sponge. the d#éthes e%sbdmeenesf ir@rrnmoata ferRbGaRME 6 B3-LThUoYe, Laaé%s 36C to

at rmspherlc ressure, such as at_a ressure of between 700 and 900 nbar,
such as Zapp m'ﬂtéff@dy"é‘mf%wsw agRfl agen sponge produced by the above
met hod preferably fulfils at |east one of the following criteria: 25 July

oot ¢ ach QBT o AR E ol goy TR BNl REUKFR o bufletef ory,
sol ubl2@ prrstied ﬁf%(‘j‘m“éﬂ'ﬂuméal cul ated as al bumin content, at the nost 0.5%

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

B

period of 5-30 hours, such as 10-20 hours, such as approximately 24 hours.
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:




5 - sul phat'e ashes content at the nost 1.0% - heavy netal content at the
nost 20 ppm - mcrobiological purity, at the nost 103 CFU g, 25Juyfiodfagen

content ofodédYsdree 100% - density of 1-10 ng/cnB, such asg(?Y /Jg? 10
el asticity nodul e of 5-100N cnR, such as 10-50 N cnR, The step 010 rSol ating

parts of collagen sponge may conprise dividing the collagen sponge into a
plurality of parts by cutting. The parts obtained nay be shaped in any

desirable faor éhﬂ on| ccfl cylindrical, including cylindrical wth
an annul ar” cros$? " &g e8?1 @0 angul ar, pol ygonal, cubic, and fl at
“sheets or fhé@cmtdb@ntanaasﬁ@rmmi 3%t o a granulate by an appropriate

granul ating %?ﬁrh&qur%tc%ngﬁ?aé{he'rﬁ %rbo%ent fromthe above, the collagen

sponge nay .b fro uced nprising.the steps of: 20 -
preparing a ¢8 P'&d@ﬂteﬁb@"te“trﬁ%lﬂ‘ﬂje‘éﬁﬁ ajbyrin cprtepl at Hgenogidl.5%s0 as to
obt ai n a5 col Isaiphakef3heg conteht)at Age iaer £.0b4,agen foam so as to obtain a dry

bl ock of coll n I ers therein, - isolating, fromthe
bl ock of col lhg%nmgm &%E&aa\ftﬁgmofpggg Ye having the fallowing 25

properties: m'@P @lqg@ﬁlt&'lﬂ*?bohlltbemﬂ e’ €Ege of 5 to 100' N cn2, - density
in the rangecéifagdn éntdk U648, 16dtgnber diameter of nore than 0.75 nm and
| ess than 4 dianeter average of at nost 3 nm 25 July
2005 ' .. 3%%0!{/% f@ﬁ‘nzmAs'é‘iﬁ’sﬁfe%s—,’l’BW%nprl sing fibrinogen, thrombin
and al cHho% eltabtwts’ua@tﬂsoﬁﬁrlhavﬂmgz besmas th6@Neaf, by a net hod conpri sing: -
providing a fibrinogen m xture of fibrinogen and an alcohol, - providing a

thrombin m xture of thronbin and an al cohol, - mxing the f| bri nogen
m xture aldecHE CHSUAHRIPIRISH gellages sparge mapisemprisesdividing e suliepenspowe t he

suspensi Oﬂhtﬁ@rﬁhaiamyrtg pfal'tblb'yil@ﬂ:ﬁ;@ TR phits @Héynrl?adnﬁéyt b&kl?a%edﬁrh@nf&’ééﬁ-a%r d nmean

di anet er i.cle n ensi on according to
claim 1, r'es.nﬁ‘ Fﬁ‘g ’\iccﬁ' C?Wﬁ : ﬁé’h%da?gdﬁgwg}'caifmw@ 'aﬁaquF epgony s 35 -
80 m 35 Fecsengylans Plvsanet spbicnapd fatchestmol they Gy Wearapsforhbeintd 8 eeariulate of
t he suspewpg laBRppfoptiate granuiating 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 havmg
chambers therein,
. — lIsolating, from the block of collagen sponge, parts of spenge having the followmg
25 properties:
- elasticity module in the range of 5 to 100 N/em?,
— density in the range of 1 to 10 mg/cm?®, _
_ 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

te erat A net

et et Hh syspRptlon sty PR d sy hRdea RO kel Bl Sesh BlMetd | o
~ accor di ngfthe eafyicles beirkiPds 180 40 wherein the thrombin conprises at | east
one of: hunman thronbin, bovine thronbin, and reconbinant thronbin. 14. A

met hod  ace or slispehsion REYRG 16 kRIS, fnddin BEBRIWLrt fiechi dirhaegemns onpr i ses at
least 3 particles is 35 - 80 ym.

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 fibrinogen and reconbi nant fibrinogen. 25 15. A net hod
according to any of clains 6-14, wherein the suspension furthe?s opa@si ses
aprotinin. 16. A nethod according to any of clainms 6-15, wherein the

al cohol is an ethanol. 30 17. A rret Qg)d according to claim16, wherein the
et hanol is an anhydrous ethanol. A nmet hod according to any of clains
6-17, wherein the step of m xing flbrlnogen m xture and the thronbin

m xture i 3. sarathaichcoadinghtb lcirs b, Whered, bhieSHGPEMNSbVHIng B fiRinodenmixbod,

accor di ngtﬂeqfitﬁ;iln%erﬁ i 3re- wheb@idy done 18 lobi] 5‘;911&!5.5 F?@Jlrﬁd §¢0I9War@-¥fne§nt enperature
bet ween 0. and.. 30?2§3108€m A nmet hod according to claim19, wherein the
stirring Is carried out at a tenperature 40 between 2 and 8C. 21. A nethod
for coating a carrier with a suspension conprising fibrinogen and thronbin,
wher ei n>t AeA SIESRSSTYRING4S clabe® aildy iMperginf themrermieehiert! oinpesnsis shrmehintst eps
of : = provitei algphal thidbrdimege fibmogenmextafe.f | bri nogen and an al cohol, 25 July
2005 36 - providing a thronmbin m xture of thronbin and an al cohol -

m xing thg £ 'rrt%mda%@&dmg)% %‘g o@agn‘ltsr-EGStMngpl 0L )_5,{ glfﬁ%o%%]gr?gbthggm%}; ain

said sus enSJE SoN:! Cﬁ ain a suspension con r'tnogen’and
thrombin Particled °§e?'5? War d 5 means di aneter of the particies being
25 - 168 m the net hod of coating conprising: - providing the suspension of
fibrinogeh?. A methedianccadidg & claircdhelherat the nbcate ip homeganizel @t a canpérature -

appl yi ng s&ivdersospemsizon, to a coating surface of the carrier. 10 22. A
met hod accordi ng to claim21, wherei n the carrier is a collagen carri er.
23. Arret ordln to.c he co arrier

col | agen SpPonge. Oig dm%tcf'rg?%%a 'FS?'EIFF'Fng( “%I%ﬁ‘?ﬂ“ﬁ% QF%F@ﬁ”q@‘ﬁ ure

col | agén %‘%Uﬁ%’ézicu?”ﬁqg at least one of the following criteria: - pHvalue
between 5.0 and 6.0, - lactic acid content at the nost 5% - anmmoni um

cont ent at2.th@etmos bcddrf t20aim sOlwHk@n pedieRipart@BtiSRvercialugby at ed as

al bum n cdH&Rhizain. t he nost 0. 5%

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,




- sul phate ashes content at the nost 1.0% - heavy netal content at the
nost 20 ppm - microbiological purity, at the nost 103 CFU g, 25Juysiodmagen
content of 75 to 100% 25 - density of 1 to 10 ng/cnB, - elasticity nodul e
in the range of 5-100 NcnR. 25. A nethod according to claim 23 or 24, '
wherein the carrier--is a coll agen spéﬁge and wherein the collagen sponge
has been derived froma nethod conprising the steps of: 30 preparing a

col | agen gel providingxa ¥igorabin nikituce bfiterapedih ageBn gbhotso as to obtain a

col | agen f-oamixing theYibAgoddhanikalré a8® thel tAAIMLIS hidGird, QOQQ‘:@-btﬂaiﬂ sdfay bl ock of
carrier haviggpghampers therein, - isolating, fromthe bl ock of collagen

sponge, onge with a iameter 35 of nore than 0.75 mm
and I esg %h%tgr’bé% iz e ‘??5%3?%?%‘”0%”QO%F'HQ@'D%@&WP&P thedfioleaion of 3
nm 26. W@Pﬁﬂ@%@&f&?%ﬁarf'ﬁe%wn%% cl8P e, 21- 25, wherein the step of

appl yi ng ttlhfememépén@at@g cowptisieg:carrier is performed at an anbi ent

t enper at ure wbviBing tAL Euspeddion’of. fibfindFinh B oS FOI A AGaidPoCitdd IBARN nbhiefgi N the
step of applasig, the suspension to the carrier |s carried out at an

anbi ent terrpaei C 2 7 28.7A nmethod according
to claim 27, vﬁgrﬁal %Lﬁ'gens'onoto 5 <° ﬁ'ﬁﬁ %%ﬁ Eg e@nsion to the carrier is
carri ec} out at an anbient tenperature of 2 - 8 C. 29. A-nethod according to

any of cl a8fnsmeihoggccoidissdp nlatrh @ swiepeiofthapplipi isg doliegeB auspensi on to the
carrier is carried out in an anbient atnosphere with a relative humdity

of 75 - 99%A 8Rthob SBIARE t&E5AF 85 NBhdrQn "Elllé"‘l:cmaggn ceYrVFISFE Q:oﬁel;;%n h{%"r%epf

appl yi ng the suspension to the carrier is carried out
th a relative humdity of 85 - 95% 10 31. A nethod according

at nos r
. to ansqgf S‘&\Maﬁ‘“ﬁﬁ“’ﬂfc%d'"%%'@i“hz% RhsTeindhetolipagresnenge fulfilg gt iggst ghe of the
suspensi o'Pwingpiiteriad to the carrier pr. cn2 of the coating surface. 32. A
et hod acecomdiveipe etangn BD aob®.0ys 21- 31, wherein the suspension is
di stri butediaclibagd eBhténtOMehe tholi ¥N W dth of the coating surface, so that

the nmass of b M 96 e RES ¢,t of the coating surface varies at nost
25% 3§0 A 7 I F ttﬁé%%atndjgéf clainms 21-32, wherein an applicator

conpri §i ng gﬁu{ﬁg%ﬁem&?ge gtca'ic'é'a'i?géﬁ afymin GeNtonts gt thednagidddhsi on to t he
carrier, V\hé't"éwetaﬁllﬁséi%ﬁ?éh@‘i iHa mast L &feed

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 preparmg a collagen gel,
-~ mixing air into the collagen gel, so as to obtain a coliagen foam,
- drying the collagen foam, so as to obtain a dry block of carrier havmg 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. ;




he jet while the carrier and the jet are noved relative to each
g?hgrrogg.h Zﬁe{ hod according to any ef clainms 21-32, wherein aﬁdx&mﬁbﬁdc?g(r)r
conprising a container having a plurality of separate outlets is usleS
appl yi ng the suspension to the carrfér, and wherein the suspensi on A
forced fromthe container through the outlets onto 25 the carrier.

to claim 34, wherein the carrier and the applicator are
gtlggd ?gl%ﬂ\/@gf‘% é%‘EEFF”Eﬁ‘Wéi‘a'mr??aNhﬁmﬁ@r:%tepcbfrapomr(grthwbudpeniidsletoStHépen3| on

is being &FPIarddcarded v at gmiarribént t@EpBBurdlofMBt-lBoet, according to cl ai m 35,

wherein the rate of novenent is 0.025 ms - 0.05 {ﬂs 37 A rretgzdms a5
e O g QA ThethéD ai2ordllah i Dol Bl o8 iR IRl Ceep B 20089 B8t 0 of

A
Stspens: o SRR LBl fhe Rhrie.gut i o agfienhetmagsphere avtre rtagbumin0
m / mn. f_’g\ {"hod according to claim 38, wherein the flowrate is
550 n1/m n. 40 40. A nethod according to claim 39, wherein the flowrate
i's 495 - BS05A nethridraccatiing Ao aBinkQ9, Wﬁer@ﬁh)ﬁhé‘&eéo\“@ﬁplﬁﬂ@me%s {nsnS % ensi on

sur ace of a
of fibri negesr .stcbhrr@abhﬂmadhdar%entaétﬁn Bler AR el e
carriegg the suspension 25 July 200% fé onf’al Al Ny Lﬂ’a&Yﬂ n 93%d -t hr onbi n

|l es being 25 --100 m
articles 1! Ward nean di aneter of the partic
'Ito he method c%??ﬁ&‘og PRYTYAS L ppofSfaims gbral: whergin heolgmatod .08ank- @12 i oft

ting surface on the
essur e HEPEWRICNIDBPRYSA O thepragdertpo. wit afithe aoating edrfagoa
(F:);r?ler so as to fixate the dried coating to the coating surface. 5 42. A

et od. actinaBal Gty ONGRIS Pl RSS2 §55bendn BiRroRed: ovt i my
2 Unronpl o o b0 LSl '35, SAdHet the magt ALfiriReoe eariaveyen
i xt ur e ancf qtf ?%F'%?Wcﬁvﬂf'%ﬁﬁ me28%-to obtain said 10 suspension, and

ived froma
wh the carrier is a collagen sponge which has been derive .
met(‘.arhgldn G@npmethottaactrdingtte aay of clalmspﬂeEE,MH%gelﬁaﬁ%b RAfdn cgr%bnsugﬁ Q? Iéé&tghgl r
i nt o 't he coeldtagesrdgad app%ga@letsgs&hgi@h ﬁnectgl'r*e{?lg\ﬁll[u]ﬁzreg {rPe Sﬁaﬁed'éloﬂéﬁ/fo
CO| | agen theagh theGetdwhifeInd @ér?iEPa.% tg\ ¥et are moved relative to each other.

34. A method according to any of clanms 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 method 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 coatmg of a suspension of fibrinogen, thrombln and an
alcohol applled on a coating surface of a carrier, the suspension




chanbers therein, - isolating, fromthe block of collagen sponge, parts of
sponge with a chanber dianeter of nore than 0.75 mm and | ess bthaiy2dosmm or
with a chanber with an average di agonal dinension of 3 mm 20 and wherein

t he coating has been applied to the c élagen sponge by: - providing the
suspensi on of fibrinogen, thronbin and an al cohol at a | ocation near the
col | agen sponge, - applying the suspension to the coating surface of the

col | agen sporgeg RbEindd:n akdtetortth pastided]itingFdlio Wak@ines d diapleted f thedredlss t he
coat ed carmkingr2si-s109UBYIthd BEtHoA S@nHsin fr@ssségg: at a tenperature of 0C - 12C
44. A. et QQQ’HWhQICQ&e& Qarﬁlelaﬂorg é'ESSu § &NQE%(S&%%P%Q%Q tgg‘tgt'élnegd 'ieséj Sme. tted
to said pr%ssurﬁ at qﬁtemperature ? - g0 30 . A ne{hod_accordlng
to clai m APRRENETT HE RSl 4P FIEP MSIEIAPIIel 16 ey SUHPEssure at a
tenperature of 2C - 8C. 46. A nethod according to any of clainms 41-45,
wher ei n t Hé. somtied aesrdingto clsins dbmvtidreid thosusBénsgmi fths heers sbtamedbya rel ati ve
hum dity of rbadmyarbEneyeRniRtui®SPM@NBy&H ankPar al@H%, 47. A method according
to any of _cl gbifBing h-tABmINERRIR o RECBRLRAY HAdhGr 15 subnitted to said
-pressure at a relalive humdity of t&hﬁggﬁé{nouiggl Q%t nos there_ f 85 - 95%
40 48. A metMOU%ate SPEIHE" fFEHRATENE FUPRRN A7 SR8 8 PR B of ai r
passes dcr os¥kHEO coat ed carrier during drying. 49. A nethod according to
any of cl ahdwhalindiBe coihiier siacollfeencoat@dvivar hasgreen slekegt frarth asagtiod

t enper at ucempdingehpetdpedf:of at least 1 hour. -- - -------- 25 July 2005 39
50. A net hod,ragh0h 3 Bdade @NY of clainms 43-48, wherein the coated carrier

is kept at sali e f a ri of | east 2 hours. 5 51. A

met hod achr’ﬁix_ﬁ] aﬁrdnaéﬁﬁg%wag?ré%{’ssﬁ%- i_fé{%ga\/’\%grcglfaﬁe? ﬁc’gn}foat ed carrier is kept
at sai d” TerfPEPALNE @IPEP '9PRetd dooPtain @ danklpckofitaiagsn sgangedavidehod

accor di ng t cchampersftheipiai ms 41-51, wherein the area of the dried coating
surface is dtoldtegstromGhe blhek i dBageh shbgeapaads of spbhge Wit acbahbsipighetkace. 10

53. A et hodtf df@Ehn073 Anddhh 10fs hAL B Adr With a WRSHISI N ithNG Aefiyeof the
dried coati NG goR MRS idnSorat ]lneast 80% the size of the area of the wet

coati ngosu@ aﬁe._ 24 ,rreihho acco&%i ng(eto ané of clainms 41-53, wherein the
carri efCaff VREEE e GPpg PR Beenmaprlch 108 CHRGEN SPYNGELY cont ent not :
exceedi.ng~ 1211’/9\6t§)ng\g]eg9ﬁ§pension 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. ‘ '




55. A nethod according to any of clains 41-53, wherein the carrier and the
dried coating surface have a water content not exceedi ng 8% bys waizgist . 20
56. A nmethod according to any of clainms 41-55, wherein the suspension
further conprises aprotinin. 57. A coated col | agen sponge with a coating
of fibrinogen and thronmbin, wherein t coated col |l agen sponge has been
obt ai ned by a nethod conprising the s eps of: 25 - providing a collagen
sponge by a nethod conprising: - preparing a collagen gel, - mxing air
into the Gj@l h@!&%ﬁbcgaﬂzlcord% t8%nt OF QQH@M@ 48, Q\mle#eﬁ'gﬁ]@ CB%mcarrleprsWeﬁgathQ%

col | agen bl ock of collagen sponge having
chanbers t%ﬂg%?%ﬂe apgpgg%ﬁ?ﬂﬁﬁt rori t he bl ock of col | agen sponge, parts

of sponge with a chanber dianeter of nore than 0.75 nmand |ess than 4 mm
or wit h>a >dhAmsshodsiccerdig to 0 plgeimdi‘dgtin athedimbnspand ofrr8r isrkept atagopl yi ng a
suspensi oneroperbtiuby fonegeriod thatosdst n hamd. an al cohol to a coating surface of
the col | agen sponge, the suspension containing fibrinogen and thronbin

partl cl eS’SZtR%et% J:CQ m?%ggn%@al%aﬁle(fvhgfemttlﬂg apé%rc%&tﬁé Sﬁc—icg pﬁ%ZS . 100

d - mt re 0 as
FL ggtalnsu ﬂ?ﬂ%ﬁﬂg?% E%H%e§ﬁFPg??EHﬁ3Ph e@ﬁfﬁﬁﬁwgsgﬁmﬁs to fixate theS

dried dfating to the coating surface, the coated col |l agen sponge havi ng at
| east one 58fA frieghddaictadinngo pmopledidimes1-51, whereBiSpensi aithé rieli alatingut ed

evenly ovelirfateGd ¥aBastisdvdthefsizk betHeQpbd 6\"9:h§Wef Bsfing SGrfiddat 40 the nass of
~fibrinogen per area unit of the coating surface varies at nost 25% - the

b h t _of 1x5cn® of
the-coat ot MEUFARUMEnaRapBiSi deTA" o, FigEnone Bvenpd 1 ERAkera o

f r equercy SYfac8 Ve @ OER) PR it GQC%FWQtlég’Q byy®weigif-y 2005 40 58. A coat ed
col | agen sponge according to claimb57, wherein the suspension has a water
cont ent 06520metHda datprithg t& %y & CHat edsgphh@cgmh@ RARgEamCEe A dodtMgCl ai m

57, Wher ekiirdch oS RS LOMATR: .ARURE swpfaBkRL Of 24 - 32 mo/nl. 60. A
coated col I agen sponge according to any of clains 57-59, wherein the

thronbin _content of the suspension is 20 - 40 LU /m . 10 61. A coated

col | agél 3PpdhPENRE c6r TG I3 aarlyFaps &1 ZPnheseindle sydRepehiUSHHCAI 5EDI n
content i3prginin. 33 | U /m. 62. A coated collagen sponge according to any
of clainms 57-61, wherein the thronmbin content is 2 - 4 1.U./cnR in average

over the gpat tddgkdSddE@MSponge with a coating of fibrinogen 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.




15 63. A coated coll agen sponge according to any of clainms 57-61, wherein
the thronbin content is 2.3 - 3.3 1.U./cnZ in average over thesaoaodng
surface. 64. A coated collagen sponge according to any of clains 57-63,
wherein the thrombin 20 content does not exceed 5 1.U. /cnZ at any |ocation
on the coating surface. 65. A coated €811 agen sponge according to any of
clainms 57-63, wherein the thronbin content does not exceed 3.8 |I.U./cnZ at
any | ocat i h Aowated eoitagat ispgngelicé@diag t@biab6 57, Avieeah ek RbéRgdRMas RONAS

accor di ng dodteanyr of - &b aighhl.57- 65, wherein the nicrobiological purity of
the coated carrier is 4 CFU cn¥Z, at the nost. 67. A coated collagen sponge
accordi ng 0 A30Y, gf | | ai n8 57-65, wherein the m crobiological purity of
the coated ¢Arrrer PeIsn SBOBLIFHPNS 5 o> frodiereinthegmispensiop dped waser agen
sponge foreoPiegsefe?4yl 34 Mg/Mk i ssue sealing and haenpstasis, the collagen
sponge having a coating of fibrinogen and thronbin, wherein the coated

col | agen e@panrgsted baiRgbeebrabtaadon@fy BYary JTRINAL 5 £8EPRh&ERInt DRosbiPS Of 1 -
provi di ng Bniehl 4rAHE BuPRANGISIs DY -l AQF conprising: = 35 - preparing a

collagen gel, - mxing ar into thée col'l agen gel, so as to obtain a
collagglp}f am - d%(%/i.ng the collagen foam so as to obtain a dry bl ock of
col | ag sﬁgoﬁgﬁatﬁ% IRgen sRPRED 8FE PRIty of clajRo b B nghertin sridithrenibirock of

col | agen s$pHARds 2patd-tbfmsponge with a chanber 40 di ameter of nore than
0.75 mmand |less than 4 mm or with a chanber with an average di agonal

di mensi on 69f A 3odi¥A ARGV ifRHg&@a YRR R o bl P57 BPIGLreih LI Apignd an

al cohol tgor?ergtqu_qg{ @Zgn];zqﬁ%vglja tpe $O| I §gen I?%gnge, { e suspensi on
containing 11 brinogen ‘and CRYSABT R'Part FEHES SUTHE "Fol k Ward nean di anet er
of the |ﬁarticles being 25 - 100 gm and 25 July 2005 41 - submitting the
coat ed caP?iffoates! ¢epiipganspange arsbusiinglto GOy wbdaimssty -6 wherebtiad thrantdi i ed

coati ng swritertds 2.8 -tHhe LUKMF @f avesspeatvet thelcoX@igsifage.dri ed coating to the
coating surface, the coated collagen sponge having at | east one of the

f ol | owi nggpr jes. - the s nsi.on is.di.stri_buted evenly over a given
wi dt h 1% ?ﬁ@ﬁ%%%% (%ﬁagseﬁ'rs%gﬁ%é y%g;%{'ﬁatf’ any ot ﬂ%’"ﬁadgéé%f"ﬂ'ﬁ%'? PRI Sr area
unit of°t RS PFHYP Sred el U4rT e 2y Ierglen oihe wopEnG B Ese-on of the coating
is less than 2.0 ng/cn2 when a sanple of 1x5cn2 of the coated material is
shaken i n6% A @stedtaolimenrspandd dzratiing 16 hak of cains37i6L quensy thefth@adir 1200
rpm for 2cofitdhtl €8s not exceed 3.8 LU./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 haémostasis, 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
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- submitting the coated carrier to a pressure below 1000 mbar, so as {o obtain a dried
coating surface on the carrier, so as to fixate the dried coating to the coating surface,

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

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

the abrasion of the coating is less than 2.0 mg/cm? when a sample of 1x5cm? of the

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

rpm for 2 minutes. : o






