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(54) Title: CARRIER WITH SOLID FIBRINOGEN AND SOLID» THROMBIN
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If) (57) Abstract: The present invention relates to a solid composition useful for tissue gluing, tissue sealing and haemostasis consisting

essentially of a) a carrier which has at least one of the following physical properties: elasticity module in the range of 5-100 Nfcm,

€Y density of 1-10 mg/em®, chamber diameter of more than 0.75 mm and less than 4 mm andfor having a chamber diameter average be-

low 3 mm and evenly distributed and fixed upon said carrier, b) solid fibrinogen, and ¢) solid thrombin. The carrieris a biodegradable v
polymer such as a polyhyaluronic acid, polyhydroxy acid, e.g. lactic acid, glucolic acid, kydroxybutanoic acid, a cellulose, gelatine

or collagen, such as a collagen sponge, e.g. a collagen sponge consisting essentially of collagen type I fibres. The fibrinogen and

thrombin are preferably human, purified form a natural source, or tranggenic or recombinant human fibrinogen and/or thrombin,

In a preferred embodiment the composition does not comprise any antifibronolytic agent such as aprotinin, £-aminocaproic acid or

# o2-antiplasmin.
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aprootinin or s-am nocaproicacid, to prevent prenature dissol ut 59]11 %D.-t—he

- fibrin clot by the 25 fibrinolytic enzynme plasm n. These tvvo-corrbjaneﬁt-

fibrin glues are valuable in various surgical procedures but may be washed

avay bef SYROHESMIst asis is achieved if the bleeding is heewmndng;

t wo- conponent fibrin glues furthernore need sone preparatory steps

i ncludi ng thawi ng or dissolution. Thus, they are rather inpractical and

cunbersone to work with and experience is needed for successful use of

" these fibrin glues. 30 During the |ast decade numerous fibrin sealants
becane t he GARRIGRMWHTH SKRilia EIBRINCGGIGN WD BOLID MUHRDMBING | ndi cati ons.

However, in the majority of trials with fibrin glues a collagen fleece was

addi tional Iypusest ',\gﬁb ve haenostatic and adhesive features, indicating
t heir di sadvantages and t

eir restrained use by the surgeons. 25 July 2005
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speci fi c i Hokby covatént atosadfinking. | ar interactions. Mcrofibrils are packed
into a tetragonal lattice to formsubfibrils with a dianeter of about 30

rim These subfibrils are then assenbled into the collagen fibril, the
basi ¢ uni tLis¢ a denreotponent ndbesive, wadwott kasace dhdneisr afe hiear Blgethendsed

nmand is - Oke Visl. in _the |ight m.croscope hin line. is
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seal i ng suffteaeeslioptiem there is minor bl eeding. One drawback of the

PRIOR ART
30 _
' Commercial fibrin giues, that mimic the last step of the cbégmaﬁoﬁn cascade, consist of a
highly concentrated fibrinogen solution to be mixed with a thrombin solution before
application to the surgical wound exist. These mixtures contain a fibrinolysis inhibitor, e.g.
aprotinin or s-aminocaproicacid, to prevent premature dissolution of the fibrin clot by the
25 fibrinolytic enzyme plasmin. These two-component fibrin glues are valuable in various
surgical procedures but may be washed away before haemostasis is achieved if the
bleeding is heavy. The two-component fibrin glues furthermore need some preparatory
steps including thawing or dissolution. Thus, they are rather impractit:al and cumbersome
to work with and experience is needed for successful use of these fibrin glues.
30 '
‘.During the last decade numerous fibrin sealants became the methods of choice in surgery; 7
in a number of indications. However, in the majority of trials with fibrin glues a collagen
fleece was additionally used to improve haeméstatic and adhesive features, indicating

| their disadvantages and their restrained use by the surgeons.




20 fibrin glues has been that in case of major bleeding the glgﬁ lé sual | y
washed away before sufficient polynerisation of fibrin has oc 1a To.
overcone this problem surgeons have begun applying manual |y liquid flbrln
glues to ‘4B8PBAM e carriers such as collagen fleece. 25 MSCKPE@ItHe .

i npressive success of these conbined applications this method has not been

- applied.on a broad scale, due to sone dtsadvantages. The preparation is
relatively cunbersone, the nethod requires experience and skilled
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tract, splenic, are Sancreattc sur surgery,

gynaecol ogﬂlw;saigMungesgqpeaawasluw ar sur gery TachoConb(r)was found to be

effecti \réb and safe. No clinical conplications related to the application of
(

TachoCo r) have been reported in the course of the clinical trials
per f or red. Gddagaremayabei beel es agmietesial dpr sealingn vaewds,r edssidlp with t éressting

Japanese StUALASng a fibrin glue. Fibrin glues, i.e. the combination of fibrinogen, thrombin and

aprotinin, have 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
20 fibrin glues has been that in case of major bleeding the glue is usually washed away
before sufficient polymerisation of fibrin has occurred. To overcome this pr_oblem
surgeons have begun applying manually liquid fibrin g!uéé'to absorbable carriers such as

collagen fleece,

. )“w\

25 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'relatively
cumbersome, the method requires experience and skilled pe.rsonnel, and the preparation
is not readily available in cases of emergency, the time for preparation being in the range
of 10 to 15 min. These factors stimﬁlated the development of an improved product

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




A total of only 37 spontaneous adverse drug reactions (ADR) have been-:
reported during years of clinical use of thousands of TachoCofb l’)2°°5

pat ches. wah ¥4:@8M00f these ADR s could theoretically be related to L
reactions agal nst TachoConb(r) conponents (fever, pyrexi aPCIgBex@issophili a,
~prol onged prothronbin tine, hypersensitivity, imunologic or allergic
reactions). One ADR (i mrunol ogi c resporise) was apparently related to
treatnment with TachoConb(r). In W97/37694 (I muno France S. A ) it is

di scl osed Theﬁmitmoemmeeatﬂlﬁ‘gérecéfﬁehatsc%@@ a@EP&QOS@bEQQE'}nQEIgQ f%fc rrier
TachoConb( t here was, K no haenpstasis | eadin af

e
death when it haéjéS‘?DﬁE{Wd)c‘Wé%fS Reshapisakgabiyde ﬂt\%cmﬂaiwayﬁearmwrhwm hich

m nut es whiéis eoatal.| agen product w thout a thronbin content prepared
according to W97/37694 was prepared. 25 July 2005 WO 02/ 058749
PCT/1B02/ 01453 '.. 4 In W96140033 the di sadvantages of the bovine

t hr onbi n5 uAguioduct Fet kokomes the BAEMoSEBO RSINGARY of AbA]@ile WIS M 8s0dt u‘?%ﬁzg;% or
ot her species of .t r%e n i ntroduce ha u viTal contam nation H
possi bl e t FAASHE| ]l'i’ﬁ &%‘«ﬁl?@ee.%@a@aaufagwm Badas b’ rfiféide51|@d<h§=aoﬂmf.‘mnnb®
encephal i t TachoToRiBPA 5@%%?};5%5“}13 Hehbis e Bgl%b! {, el%;erbpatgh

i nvention provides a soli osition consisting essen
col | agen c‘é?qtﬁ?daW'%ﬁhéNomlnataqtlﬁasqonmmwfs oh@bifi m)lgiu:ewl mgwhysn@en bovine

propertlesthm,g{gnghg%b INA ule in the range of 5-100 NNcm density of
1-10 ng/cnB, chanber dlﬁané'idgﬁﬂof nore than 0.75 nmmand | ess than 4 mm

and/ or Having a chamber dianeter average-below 3 ,.nm 15 and evenly
di stribut egh a880hb%6d ng er .a . xtur C%B solid f| br| nogen,
and c) solid thrombi nstb%ggnS%e mégnéé £ary Hg)bé? g’é’ﬁ?”fﬁoﬂf BRfms #rd pag been
carrier mneiseddn thnicd) tm;ls ir2Eurdpe inmedreahae 2600 ipaBdits. TREPBRANS! Kaé ©BfihdHore
carrier myy 06,3103 &98 700 patients in the Japanese. clinical programme in a large variety
of indications such as liver and lung resections, surgery of the biliary tract, splenic, renal
15 and pancreatic surgery, ENT surgery, gynaecoiogicai surgery, and vascular surgery.

TachoComb® was found to be effective and safe.

No clinical complications related to the application of TachoGomb® have been reported in
the course of the clinical trials performed. However, antibodies against aprotinin occurred
20 in three Japanese studies.

A total of only 37 spontaneous adverse drug reactions (ADR) ha\.)e been reported during
years of clinical use of thousands of TachoComb® patches. Sixteen of these ADR’s could
theoretically be related to reactions against TachoComb® components {fever, pyrexia,

25 eosinophilia, prolonged prothrombin time, hypersensitivity, immunologic or allergic
reactions). One ADR (immunologic response) was apparently related to treatment with
TachoComb®. ' |

In WO97/37694 (Immuno France S.A) it is disclosed in reference example 4 that when a
30 collagen product or TachoComb® was used, there was no haemostasis leading to
bieedlng to death when TachoComb® was used in contrast to haemostasis within 5

minutes when a collagen product without a thrombm content prepared according to
WO987/37694 was prepared.




In a second aspect the present invention provides a solid conposition fo
haenostasis, tissue sealing and tissue gluing which consists _%%‘g"@ﬁmf’al I
of flexible collagen carrier whicht has at least two of the follow.ng
physi cAP 9%P8&t ties: elasticity nodule in the range of TETHBOXgIEM , -
density of 1-10 ng/cnB, chanber dianeter of nore than 0.75 mm and |'ess than
4 mm and/ or having a chanber dianeter average bel ow 3 mm and which further
conprises a mxture of solid human fibrinogen and solid human thronbin 25
Jul'y 2005 \\isberdish208% BRLICRIRGAS BF AW 3Nkl hSRBA! Md L irRTeMoSHHP 35e
aprotinin, r-amnocaproic acid or a2-antiplasmn, the solid human
f i bri nogemplaasizesion thalthaausetdi ewisierorhathegsrddesdittbrantan can iteduce harmivnner
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material " 1s shaken on a

for 2 m spwingdorandnédphialiés. coat ed carrier material is inserted into an.
endOSCé)pi c equi pnent and thereafter renoved, the material is substantially
unchanged and has a cast of coating nmaterial |ess than 20%as an .

i ndi cat i DETAREDhBEBCEIPBIONtY of the carrier and the solid adhesion of the
solid human fibrinogen and solid human thronbin and said material being
substanttalliy air tight and [iquid tight and having an elasticity factor of
at | eastink &t ’pediehepidcaadniantion beiides @galid somgodiiotaddneistingf edsketiatipat ed

carrier to Latex sheet, . ansi on of t tex b r ure.three tines
and at t(ﬁbc’f%??“ég?’i‘ r?é"i‘?é&'%‘(??‘ﬁﬁ’ﬁ #I‘?@St %?ee%ﬂﬁ? F@ﬂ‘ams&ﬁe@aaq%i%eﬁ'eer% ‘at the

hi ghesd poi nt of Latex sheet expansion and conparing the expanded area of
the coated carrier . wWth the st ' area of the coated area. In a third
aspect tﬁﬁs%ﬁ‘% 'q ’H\}E%ﬁ”@ﬁ OJ%%Wdc]g'écrﬁ 'use of a cdllagen carrier having at
| east tdumsidf of haofrad/miVi ng physical properties: an elasticity nodule in
the range of, 10-50 N c densj of 1-10 [ ¢nB h er . di anet er of
nor e tha%'aﬁ?bf’g YRME ‘Tr%g%reﬁﬂﬁ'ﬁ%? én%"éﬁﬁ%&%ssﬁ%ri‘ %gmgu % GZ%arV'ngd? gﬁn%?e?r
aver age dahowr avaraganalimy Suirhi ci ent anount of hunman fibrinogen and a
suffi_&' ent anount of human. thronbin

" and evenly distributed ‘éhdﬁxed upon said carrier a mixture of
b) solid fibrinogen, and |

c) solid thrombin.

In an embodiment, the elasticity module of the carrier may be 10-50 N/cm®.

in another embodiment, the density of the carrier may be 1-10 -mg/cmg.

In a second aspect the present invention provides a solid composition for h}aémostésis,
tissue sealing and tissue gluing which consists essentially of flexible collagen carrier which

has at least two of the following physical properties:

~ elasticity modute in the range of 10-50 N/cm?,
density of 1-10 mgfcm’,

chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber
diameter average bejow 3 mm

. and which further comprises a mixture of

solid human fibrinogen: ‘ ¢
. and solid human thrombin ) '




for the preparation of a product for tissue-sealing. In a four£ Julag(g}gct'the
present invention provides a use of a collagen carrier having at™¥ t two
of the follow ng physical properties: an elasticity nmodule in the range of
10-50 N cn¥, a density of 1-10 ng/cnB, chanber dianeter of nore than 0.75
mm and | ess than 4 nm and/ or havhgg a chanber dianmeter average bel ow 3 nm
and a sufficient anount of human fibrinogen and a sufficient anount of
human thronmbin for the preparation of a product for haenpbstasis. 25 July
- 2005 4b In a fifth aspect the present invention provides a use of a

col l agep ,carrier havin 4 : el] P RO RRYSI£E: qaperties:
an elg&‘{]?%‘:ist'y)tﬁﬁﬁ'ﬁ’f'%e fj% ?ﬁ%g"ﬁgﬁ‘tgé"% ?Lrg-sgokh% %ﬁrlizo't S a densip‘:'}ylttgi{‘Eir 1- 10
g/ cn®2-2ghelawei: di aneter of nore than 0.75 nmmand | ess than 4 mm and/ or

havi ng a chanber _di aneter, average bel ow 3 mmapd a sufficient anount of
humartPeisBrY Rugen fRARCe st 7 %[hﬂlﬁﬂ‘f’bﬁfbeﬂlﬁﬁ’ﬂ ¥ OREPHIE 193 or the
pr epamathasodhattherabeasien Bdess than ded graltmbwhame seaipio el thesratedymptevie! t wo,
t hr eas @haiadnl orDé vithefi-atioker aeatfieqneskepdfyaiocal oqir pe Fdri Z2/indtas apd esent | y
preferred enbodi ments the carrier material is produced as described in DK

PA 100k €E1§§8|arggtefn%f fNfLerd i‘hﬂ?afi‘?@éds‘é@i&g iRt Eﬁ(?itéé?eﬁ hod of

5y
preparin ol'l agen .spaonge, . ev] ce _ tract|n e coll agen

F oam BRVES P TRISTEA SarT ey ‘_’f‘§b%’%?g engiilosd ot R SMBS PHSFRR RS on 25
Janudhyn 20tpazraliayopef e Bg<ibilitafdhe garrigppd Hit FBi a0herior RE s dignt

cont extman filgirtcgematd lselivtbbymdn dmetdrn asthoul d be understood as 20 the | argest
straight-line wall to wall distance in a chanber, i.e. the |argest diagonal
st r ai Qi mbidi ghing aRatiang £HNGGHEINd iR SR8 HaviidYarPBa&citd rhabygonal
Shapedt lésalégt}.ﬁs 5(9 e%n&?k?%%@d co%h'&pﬁ'ng H-)ml!ﬁz oW@I? C(; gd gﬁri@L ?Ja'Lgte ut, the
chanbers ar & di Vi afed gnd ccPut to caverns. he SQL! _ébl’l nogen and the

sol i FNEFlr STRRTTA SO I by PV HESTAT &P Ui WO 1o Wifd POeBeHHE8a® in the
caverafies etilre OPtRd Q@ITRy 24 the bighsrt UM §f [@lRrsERs BXRTIAGNIORENg 8¢ d

t hr orelspandeddrsabf thefjoptadnGyder. wiblyghe startfrigsaramdf threcdatedipiegn, it is possible
to introduce substantial anmounts of fibrinogen and thronbin on the carrier
in contrast-to the situation where |liquid conpositions of thronbin and
fibrinogen are e.g. dropped or sprayed onto the '

In a third aspect the present invention provides a use of a collagen carrier having at least

two of the following physical properties:

an elasticity module in the range of 10-50 N/cm?,

a density of 1-10 mg/cm?,

chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber
. diameter average below 3 mm ‘

~ and a sufficient amount of human fibrinogen and a sufficient amount of human thrombin
. for the preparation of a product for tissue sealing.

In a fourth aspect the present invention provides a use of a collagen carrier having at least

- two of the following physical properties:

" an elasticity module in the range of 10-50 N/cm?,

" adensity of 1-10 mgfcm?, , _

chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber
| diameter average below 3 mm

i and a sufficient amount of human fibrinogen and a sufficient amount of human thrombin
- for the preparation of a product for haemostasis. ’ ' '




30 material. 35 25 July 2005 WO 02/ 058749 PCT/1B02/01453 5 Fggpgr |on of
coated carrier The preparation of a coated carrier consists esSen Iy of
5 - preparation of a suspension of the active ingredients - even

di stribution of the suspension to the carrier - drying of the coated
carrier to a solid conposition/fixaion of the active ingredients to the
carver. to Preparation of a suspension with fibrinogen and thronbin
conprises: - providing a fibrinogen mxture of fibrinogen and an al cohol,
such as ethanol - providing a thrombin m xture of thronbin and an al cohol,
such as ethanol - mxing the fibrinogen m xture and the thronbin m xture so
as t olrobfiiEh aspsal e %@r@@gﬁyﬁmnﬁowe% ‘he ¥epoicr cqliegen aamgr haéngretdeastes, the

m Xt UK, SN RRoRA LA ikl eved obt ai ning a suspensi on cont ai ni ng
fibrinogen %ndothrggﬁ'gl n g)g?%cles with the Folk Ward nean di aneter of the

part|gh%%sgghngoaﬁe“,@QQBnbethOIgﬁnwghature is between 0C and. 12C. 20 The
-carglg ) Og,pd agen carrier, such as a collagen sponge. The col |l agen
sponge I'east one and preferably a plural ity of the follow ng
cri tthao{“ er m’?fSTﬁ mB'é"tW@Br? 2> FRRTddess, than PR Indie pvithe sheber t he nost
5% QBmet%(rﬁYBrﬁQGrhe&mﬁé‘ﬁm at the nost 0.5% - soluble protein content,

cal cul ated as al bum n content, at the nost 0.5% - sul phate ashes content
at t hﬁn@@%trmltegp/ﬁmowtl%%n{ﬁ @rnrﬁ@;@ﬁ &Rl aaluridigit TtundBf man thrombin
f{iog)fr ggﬁggratlghlrok %ensgog %993 CFU g, 30 - collagen content of 75

The composition may have two, three or all of the above mentioned physical propertles In
presently preferred embodiments the carrier material is produced as described in DK PA
15 2001 00135 and further in the application entitled "A method of preparing a collagen ’
sponge, a device for extracling part of the collagen foam and an elongated coliagen
,E sponge" filed by Nycomed Pharma AS on 25 January 2002 claiming priority from said
. : appliéation . In the present context, the term "chamber diameter” should be understood as
20 the largest straight-line wall to wall distance in a chamber, ie. the largest diagonal
“straight-line distance of a chamber. The chambers may be of a polygdna! shape, such as
-of an octagonal shape. Thus, when the carrier is cut, the chambers are divided and cut to
~_caverns. The solid ﬁbn’nogeh and the solid thrombin is fixed to the camrier and most of it is
25 ‘present in the caverns thus providing a substantially even distribution of the. solid
:thr-ombin and solid fibrinogen. Due to this and the ﬁxatioh,' it is poésible to introduce
substantial amounts of fibrinogen and thrombin on the carrier in contrast-o the situation
where liquid compositions of thrombiﬁ and fibrinogen are e_g. dropped or sprayed onto the

30 "material.

35




- elasticity nodule in the range of 5-100" NcnR. 25 July 2005, WO__ .

02/ 058749 PCT/1B02/ 01453 6 In a presently preferred enbodi ment®pRE»S

col l agen carrier is produced as described in DK PA 2001 00135. The

physi caWOP85€1¥i es of three exanpl es of collagen carri ePeTARE® /01 z0Vi ded in
the table below Exanmple I Il IIl pHvalue 5,3 5,1 5,4 Lactic acid
content 2,3% 2, 8% 2% Ammoni um content; 0, 1/a 0,2% 0, 1% Sol uble protein
content 0, 04% 0, 05% 0, 08% Sul phate ashes content 0, 3% 0, 3% 0, 3%

M crobi ol ogi cal purity (CFU g) <12-345 <18-124 <11-33 Collagen content
related to dry 95% 95% 98% mass Water content 14% 15% 16% El asticity
Modul e "10Pep@atibnNfen@ledSabRrN cniz 12, 3-41,0 NNcm Pore size (dianeter;
mean 2,9mm 2, 1mm 2, 9nm val ue) Density 2,9-5,3ng/cm 2,9-5, 9ng/ cm
2,4-5,0myg/cm 5 Even distribution of the suspensions is carried out either
usi ng a dihgpepadeivnet aasatedi moievsedsisin edSemflgot nos. 5, 942, 278 and

6,177, 126_or, Lcatar _conprising.at. | east one jet nmay be used for
-applvyi n% th&rgﬂag%@cﬁlselﬁgan&{sgewfgp8%51%%3%?“.’8 ' ‘i?f‘élis applicator is forcing 10
t he suspensiayandistdudjbn bhibej seisparsioretotihe camier i er and the jet are noved

relatively tg . t her .. The | i cator rise or he arranged near a
conveyor %el%’nigg{ﬁ%rc? ?{?8 caﬂhqr?rpggﬂﬁigqrgao%rgf?x%ﬁ% ngegcgg%mgl;ﬁd@nt?)mrps or
anot her supphgcamgeequi prent, and a jet or a systemof jets which noves
transversely, e.g. at right angles to the .conveyor belt Depending on the
specific characteristics of the nedia, the jet or the systemof jets may 15

have viliRmepasiiapesaanshesisivawithFiteinbgén Sid thiembByTofiprieés:j ets may be
Sr_gnnect ed t %{%Zﬁ%éﬁﬁrﬁ@deg 'gﬁ%#{?ﬁg{‘?f’éﬁ:ﬁgatéjbesi TQ[e suppl yti ng l_eqm prment
y pronot e ! ’9 PP Alcgholupiah attharolj et syst ens.
During the paaidif@a BirememSmbhife bEhreW6ih &Md an alcohol, such as ethanol
' - — mixing the fibrinogen mixture and the thrombin mixture so as to obtain said
suspension.
15
At the step of providing fﬁe mixtures, the mixture may be homogenized or sieved
obtaining a suspension containing fibrinogen and thrombin particles with the Folk Ward
mean diameter of the particles being 25 -~ 100 pm. The temperature is between 0°C and
12°C.
: 20_
The carrier may be a collagen carrier, such as a collagen sponge. The collagen sponge
may fuifil at least one and preferably a plurality of the following criteria:
~ pH-value between 5.0 and 6.0, '
— lactic acid content at the most 5%,
.25 - ammonium cbntent at the most 0.5%,
~ soluble protein content, calculated as albumin content, at the most 0.5%,
— sulphate ashes content at the most 1.0%,
— heavy metal content at the most 20 ppm,
~ microbiological purity, at the most 10° CFU/g,
30 - collagen content of 75 ‘to 100%,
—  density of 110 10 mg/cm®,
— elasticity module in the range of 5-1 00 N/cm?, : ‘
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Even distribution of the suspensions is carried out either using a drip-on-device as
disclosed in US patent nos. 5,942,278 and 6,177,126 or an applicator comprising at least
one jet may be used for applying the suspension to the carrier. The jet applicator is forcing L

the suspension through the jet while the carrier and the jet are moved relatively to

eachother. The applicator may comprise or be arranged near a conveyor belt, a stirring

nd
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ying a vacuum and
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form
en
y of"
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ed

S

i al
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bl e
acid,

unit connected to a pump or a system of pumps or another supplying equipment, and a jet

ora syStem of jets which moves transversely, e.g. at right angles to the conveyor belt.

Depending on the specific characteristics of the media, the jet or the system of jets may

have various shapes and sizes. The jet or the system of jets may be connected to the

supplying equipment via tubes. The supplying equipment may promote the coating

‘medium from the stirring unit to the jet systems",r During' the coating process the jet systen}_

may move across the carrier. In its waiting position it may hold on one side of the

conveyor belt. The coating process-may be initiated by a light barrier sensing the

presence of a carrier on the conveyor belt, and may fikewise be stopped by a light barrier

signal. Such an applicator confers a relatively small dead volume, and it is easy to handle,




In a preferred enbodi mrent of the invention, the conposition cog%)“ ﬁ%—'a
carrier which has one or nore active sides wherein fibrinogen“i¥ % sent
in an a §74§ 10 ng/cnR2 such as 4.3-6.7 ng/cnR, preferably about 5.5
ng/ cnf?, an { Rrombin is present in an anount of 1.0-5.5 »UWmmepisps ef erably
about 2.0 IUcnR. The fibrinogen and/or thrombin is 35 preferably human,
e.g purified froma natural source by nethods known to the person 25 July
2005 WO 02/ 058749 PCT/1B02/01453 8 skilled in the art, or transgenl c or

reconbi naniclodiRgBaby By HOLD EORBIAE, it BERRIRe 9§ 251 ?cgsn@? g%g%w%ggmng ( ? ;)

the person skilled in the art. The prior art s Such
Beri pl ast (PPCeitt Ay dmesh i ?ERF)"C%FP'P e relalively lﬁoaqb rastgernf msoosutsasrmm@it confers

anti-fi brlﬁﬁbmb%@@g%gﬁ, Aprotinin can only be provided froma bovine
source. |t has been an object of the present inventors to devel op a

conposition with an inproved carrier material and only corrponents of -

human, r:easthisyaBin Oe himIRG 8VBINGE b Bemil ROHAH O gﬁsé{%%é: %ﬁﬂﬁ/}tggg{‘g‘éfegee”

made with respect to the carrier materra
whether it was possible to replace the bow ne thrombin with 10 human

thronbi n axflimgriaMedss IshRe agf r%{m 1 3us F?EHQOR 5?%%959\%%?11 s Prr}] ﬁDl%é

towards this goal throug rocess st
has been d@pht ‘gﬁ%ﬁ%cﬁam@qw%mgrs@ﬁa@& ofod ca?aehéﬁcmda(np)e ofvs rhhthedg the

15 TachoCoomhrio ety GRBERInG thd CHEM S8 bresoi b0 Rbas ¢
confi r i€ & Plgmdded ¢Qaéi)19 Shifatecon therdaalies aniitfivate thadried doamfglt@ﬂ@ coating

Gai ned | "y ace, BY ooy £ebctfh S Botfo R 1§ b st arnocont H
in the coffmegrapre (A oBUChaud aihigh relatig dLimidity(88 e 08V eyt aficriANthe

20" sut ger 3oy i ing By BSTRR RS orth Sfe b Bl 3 CaTeHe i Pocal
haenost as P@'fageexw%%@bcﬂlegm spayef b apll as efthetfibinogéh shdBrdrAbif ARIFQRL asi s

corrparqg h%ﬁ&ﬂé&m S, was convincingly shown in vascular and |liver surgery
al ik It has been found that TachoConb H may be able to reduce

pulnonary defects in 25 size,-resulting in a nore rapid resolution of air
BT A e T Y
apr ot i ni naad negeskaldgr e ipantionf However, inessential additives such as calcium ions and
a colouring marker such as riboflavin can also be present in the composition. The
.20 composition may further comprise other useful ingredients such as one or more
pharmaceutical active substances which may e. g. be selected from the group consisting

.of antibiotic, such as antibacteriai or antfmycotlc and antmeoplastlc agents.

Although the carrier material is preferably a cbilagen sponge which comprises collagen
25 type | material from mammalian, trahsgenic or recombinarit sources, it may be produced
by means of other types of coliagen i.e. collagen type I, 11, Ill, IV, Vil-and X. However, it is
also envisaged that the carrier may be a biodegradable polymer such as a polyhyaluronic
acid, polyhydroxy acid, e.g. lactic acid, glucolic acid, hydroxybutanoic acid, a cellulose, or
gelatine.
30
in a preferred embodiment of the invention, the composition comprises a carrier which
has one or more aclive sides wherein fibrinogen is present in an amount of 2-10 mgfcm? -
such as 4.3-6.7 mg/cm?, preferably about 5.5 mg/cm?, and thrombin is present in an
amount of 1.0-5.5 1U/cm?, preferably about 2.0 1U/om?. The fibrinogen and/or thrombin is

35 preferably human, e.g purified from a natural source by methods known to the person




the product. Aprotinin has been considered necessary to |nh|b|%ip ?%Pbre
conversion of 30 small anpbunts of plasm nogen to plasmn int upy I~nogen
conponen prevent premature Tysis of the fibrin cl ecially
under B@f&ﬁﬁ'ﬁﬁolytic conditions. The present inventorspg§0§§@H4ﬁbw
experlnents in order to test this hypothesis that aprotinin was necessary.
- The in vitro experinments showed the ant&fibrinolytic protection of 35
aprotinin in the clot and that TachoConb(r) w thout aprotinin (TachoConb S)

was not 253y itOR8 aMO P2ArSHEmR BETLLEABNAAY hanRn dbamgkneandibt irombin
very short time. Therefore stressful ani lilﬁ?g\,‘gl s were designed and

TachoConb Bragysed Bypstiaers irorariedbs REFsep S ®&ftnilar efficacy. In all
nodel s TachoConb H or S, respectively, was used as only rreans of
haenpbstasis. 5 Four extensive experl mental series have bF I?O%W
order to i Abesuiogark productesupl Asy Taghedamk op%ﬁ’f?&ﬂsbglaeﬂ ' CPH@'"

tl m%ﬁg
onpar ec®t BPEAARE A ShEFindc e Gl o Gl Bt oY IR 2oovne
organs | i veoyrcepliiders beremen ebjechof teapraseririnvaiéas ie dewjep a WS@P“ WAt S .
The experi %&Bﬁe&%ﬁﬁe‘#%hwgﬂ ahfl Wn{ﬁgng eﬁ@h&nﬁﬁr FRbmbH2nE @F Ql‘aﬁi@!t;ene

condi tions, 'severely stress con erfibrinolytic conditions.
The resul t srigibt Bheretbre ndevelamednts ha‘sﬁ b@ﬁmmaﬂﬁd\"mﬁsl@%\ﬂp awcar@wévaﬁﬂa! and

AR encev&t}]e%\l\gé% }%%ﬁ&ggml% ﬁat I C an wountl}‘ QERBQ%% mmﬁqﬂfth

simlarly naenos |nge ficacy 1ncluding
sever el yos hnmaa ﬂMonm dintlitoresrold the dpbotini r'ﬂmgesemitlmﬁm@ﬁ haye agkgdoiogards

hyper f i br| i nduc b | t PA application. It can be concl uded =
that the p gf’g%lao f’}%‘!’géol%g#ed to evaluate the overall necessity )

aprotinin as a corrponent of TachoConb H has proven simlar efficacy of
TachoConb _H a ot AR hav n @S
only means ' ¥t %Ihafa?ﬁé:gg@b%q IlgeUen g?ve gwa%dgtfplgj&fejﬂ j)gg?ﬁ%tﬁ%@{edpdeﬁ{ tf
exper :j ment aﬁg?@@dhé bowse tihrlﬁ»niH’tebeﬁgmélﬂacem‘ bylahumah trempbin. QEnical, exphiereewstie
no undesir e tiss ctions uent |,y i

el i ni -nat‘éd T‘ﬁﬂ g??? P&HOH‘Pe‘fWBﬁ r tP@hn éé'J %&ﬁpggg?&oﬁ&g'fm?ﬁ?g

i nvention (,ﬁ-,aggpﬁgj e;dmcdall fiia@a Withint theekeicatibie haemesthsisristugt gloing a5 tisssue

Jame or - aRedben Thevet LayBRRB o) e gt iy BPFY SRS aERc I8 Ry R,

which is peseanb Sraend)@omavlaluhatbbecdutmmobomcmeas@mlmmkagmsthsafset\wmgalzmst
hyper sensi tivit eact i n thi e ard - -
ant i bodi es g’ﬂ&?’ﬁs eé?ﬂyo? ﬁPH’"S@c'ﬁ‘rE ?‘%a% Fr €8 lifeu aglg’r?gsgﬁd 568! skt curing

20 surgery. In particular, the efficacy of TachoComb H in achieving local haemostasis,

expressed as a significant reduction in time-to-haemostasis compared to controls, was

convincingly shown in vascuiar and liver surgery alike.

Also, it has been found that TachoComb H may be able io reduce pulmonary defects in
25 size,-resulting in a more rapid resolution of air leakage and may be useful-in sealing

sévere pulmonary leaks and in emphysematous lungs.

However, TachoComb® and TachoComb H both comprise aprotinin as an integral part of
the product. Aprotinin has been considered necessary to inhibit possible conversion of
30 small amounts of plasminogen to plasmin in the fibrinogen component and to prevent

~ premature lysis of the fibrin clot especially under hyperfibrinolytic conditions.

The present inventors devised new experiments in order to test this hypothesis that
aprotinin was necessary. The in vitro experiments showed the antifibrinolytic protection of

35 aprotinin in the clot and ihat TachoComb® without aprotinir{ (TachoComb S) was not




studies. No such inmunol ogi cal response is anticipated with a conposi-tion
without 30 aprotinin. In a presently preferred enbodi nent, r?e’“m BRti on
rel at es o /64 %osi tion for haenpbstasis, tissue sealing and tissue gl uing
which conprises a flexible carrier which has at |east onBCHiIB®RMessBol | owi ng
physi cal properties: 35 25 July 2005 WO 02/058749 PCT/fB02/01453 10
elasticity nodule in the range of 5-108 NNcmy such as 10-50 N cn2 density
of 1-10 ng/cnB, such as 2-7 ny/cnB; chanber dianeter of nore than 0.75 nm
and | ess tHaplvednwithing/ very short tigeaTldrafoe stresihanmpinesl mﬁz@%réi@és@yﬁeg 4n9 5
and whi ch ¥ C | Lid. fjbrin n and sqlid thronmbin 10 and
does not coéahf')?gg]baﬁﬁfﬁ?%@g%ﬁﬁ: b%é%gaft%ﬂweaﬂmﬁﬂrgﬁ?%ynfn all models

e- anm nocaptBfeCambdi oo, iespedinely plvas usad ahenip aichds bi hidmagen and sol i d
thronbin being fixed to the carrier in a manner so that the 15 abrasion is

l ess than 1.0 ng/cn?2 when a sanple of the coated material is shaken on a
Vi brof i @ Jieikepdansive exnegoemtd ssfieabient BEH0 peponmiear in2 offieh Ub Qﬁvé'ﬂgatgf khe

t ed : ' WSud 2 ' d i C g t _
her caf { o Sty <Fpe VRIS el 2 DoPoERaty, plaicresh gewogmenhiat bast

of coat i n@'eRENEringentions TacREaanS 268mparedntd MBicEECHRAB Pf Télﬁobbﬁrgi Ry 14ty
of the Caﬁfabﬁéc@rﬂgﬁﬂ;%resgﬂ)'[% adhesi on_of .t he %ol id fibrinogen and sol1d
~ thronmbin, and sald materi a‘:’ geolnn%'es?fgg?sah‘fqra?? §E i RANEEEEHA tor DRrinimediriogs taf ght

and havi ngogs eipasyirebbifs. fEEt expaimeras weedlesigngd ids Wkl ndhd 5!
25 sheet expansion of

conpri §5ng,fdk Lon. of the coated carrier to a Latex 2% e

the Latex by %?%%@&'rog'gt ervglée%f g‘ﬁ%sg‘@ﬁﬂ"‘ﬁ'ﬂor’csl?é‘dtWP?‘@bf'ﬁ'?M’Cr@ad@@ﬁmg the area

of the coated carrier at the highest point of Latex sheet expansion and

conpari ngthoe, area of the coated carrier with the starting area

of the coat edesa'il? é%@%_ﬁ% ) rtg?%er &é'b’l Sﬁ‘lﬁ’fﬁ?o‘i'gtq% BNY¥ 2Dy deleyant siffesenogtieateeen t he

fi-bri nogeﬁamm ¢iaind BaghoComb H. Both products behaved similarly with regard to
haemostatic and wound sealing efficacy including severely stressful conditions like

15 increased intraorgan pressure or hyperﬁbrinolysis induced by local r-tPA application.

It cgn be concluded that the preclinical program designed to evaluate the overall necessity

of aprotinin as a component of TachoComb H has proven similar efficacy of TachoComb

H and TachoComb 3. Both products have been used successfully as only means of

20 haemostasis, tissue gluing and tissue sealing under all experimental conditions. In the
- course of animal experiments, there were no undesirable tissue reactions. Consequently,

aprotinin has been eliminated from the composition of the invention.

The composition of the invention is expected clinically to exert the same haemostatic,
25 tissue gluing and tissue sealing properties as its predecessors and to have the same or

an even more satisfactory safety profile. The absence of aprotihin which is presently only

available from bovine -sources adds safety against hypersensitivity reactions. In this

regard it should be noted that antibodies against aprotinin occurred in three Japanese

studies. No such immunological response is anticipated with a composition without
30 aprotinin.

In a presently preferred embodiment, the invention relates to a composition for
haemostasis, tissue sealing and fissue gluing which comprises a flexible carrier which has
at least one of the following physical properties:

35 |




30 human, e.g. purified froma natural source or transgenic or _reconbinant
human fibrinogen and thronbin, is the only non-bovine fibrin Seafant..
avai | ab&& ﬁﬂ%_@ a fixed conbination of active.conponents coated on a .
flexibl &R and has several advantages: Ready-t o- use?CHEBROAES -
consum ng thaw ng or preparation procedure needed 35 Easily applied
directly onto nost tissue and organ surfaces 25 July 2005 '.. WD 02/058749
. PCTQB02/ 01453 11 Endoscopic application possible No problems with the

haenost at igadtigiNinddufif 1Y rRgk BES HoDIEEMDEcH 2216 8000EmBr ea  Conbi nat i on of
the gluing effect of fibrin clotting and the nechanical support of the

flexi bl e deapkY &r1-30 MY SEERRF BreM@f@Mwi t hst andi ng heavy stretching and
conpr essi QRandpbf BRIt HARBRSHAR 0575 At bha e $8al4 Rbn Wntilirhadng ATbRAhes:
Favour abl e safety profile, i.e. no bovine conponents Bi odegradabl e | eaving
only ni nordiameléaveyage selean’ B8 stored at +2C to +8C and wil|l have an
expected shelf life of 36 nonths, 10 or at roomtenperature for a period
of up to at |least 2 years. The reason to devel op the preferred conposition
of - t he i nvaird whighdetheresmprises a wi sh to get rid of thé | ast bovine
conponent in order to prevent any, even theoretical, risk of transmttance
of diseases fromcows to humans, including transm ssible spongiform 15
encephal opatidhfilidqUEBES) . The active conponents fibrinogen and thronbin are
t hus -of opl ai n. . and bovine aprotinin, the inhibitor of the

fibrinol y%“(g@glr!\(%ﬁﬁgh}gnasm n, has been renoved. Thus, the advantage of the
preferfi®d conposition of the invention containing no bovine conponents is

that the rj 1L L i i ) ' i ' :
encephal opaiir e SLFORPhLd phY RLATERGTc ik SBpRB GOt CAMRLRARR Y,
to ot her forb2iantiglasedn the conposition of the invention works by
reproducing the |last step of the blood coagul ati on cascade. A mi xture of
fibrinogen and thronbin fornms a fixed solid |ayer on the surface of the

flexibl e ams eblRS fibride@encodtalill thvohibird being Sixee tg tha calbiee &t angamerfsachat hedy
fluids _or physiological saline, the components.  of the |ayer.dissplve, 25
i T usd? APPSaOIsEbs frace T Bmaha M SRR & fe; toad MeiEnd i 3Rakey on &

Vibrofix shaker at a frequence of about 1000 rpm for 2 minutes and

if the coated camier material is inserted into an endoscopic equipment and thereafter
~ removed, the material is substantially unchanged and has cast of coating material less
20 than 20% as an indication of the flexibility of the carrier and the solid adhesion of the solid

fibrinogen and sofid thrombin, and

said material being substantially air tight and liquid tight and having an elasticity factor ¢f o

at least 1.25 as determined by a test comprising fixation of the coated carrier to a Latex
25 sheet, expansion of the Latex by pfeésure three times and at the third time nieasuring the

area of the coated carrier at the highest point of Latex sheef expansion and comparing the

expanded area of the coated carrier with the starting area of the coated area.

The preferred composition of the invention wherein the fibrinogen and thrombin are
- 30 human, e.g. purified from a natural source or transgenic or recombinant human ﬁbrinogen
and thrombin, is the only non-bovine fibrin sealant available with a fixed combination of

.active components coated on a flexible carrier and has several advantages:

Ready-to-use, no fime consuming thawing or préparation procedure needed _ '

35 Easily applied directly onto most tissue and organ surfaces




The poI ynmerisation process produces a strong adhesion bet ween wound surface
-and carrler patch. During the tinme required for gluing, i.e. 2805
m nut es, ﬁgmom tion of the invention should preferably be pressed
gently onto the wound surface. The carrier 30 patch provi He¥IBE®OMNI cal

. support that allows tanponage of the wound. The patch keeps the

coagul ati on conponents in place when wbunds are bl eedi ng profusely and
prevents potential re-bleeding. The mechani sm of action involves the
conver si on Ebyosdepierdppiicaifon gosbiblenogen into fibrin by splitting off

" pepti des. br| s, pol yneri se spontaneously into fibrin strands
forming a VI tﬂ%mg g’gf‘ﬁgg?@g%tﬁwf runpiso i of | kedng finred odithe &argpiared to the 25

Jul'y 2005 cwmw@mﬁam& diSing b8 P Kciotling WAHME SEARGEN sthiSord 4 6f éﬂe,g@fe“ X
subsequentl%gser ves as scaffolding for fibrinoblast mgration :

Li ke a two® onent adhesi ve, wound surface and carrier are gl ued

t oget her 5 bilighly fesibjerand Whm@ﬁdmd' h@aﬂ?ﬁaﬁﬂéﬁiﬁ|ri‘g3£nc§é&%rb§§,gn of the carrier _
pat ch adds onade effect to the haenostatic effect "of fi brin

clotting. Eﬁ‘?‘f"ﬁ‘é aemétaéi:“‘tqr\%'s%'ﬂfb%?%'ﬁ@é‘%‘hﬁ‘r%5dwpyte§r esént on the carrier

surface f aEavogrdtiesatennsiente Ale ao dadinBYoMipbhsOf the tanponade ef fect and
t he gentlg ares‘?%;e th%i do not diffuse through the carrier. Consequently
and in contpPagYadapie f§aying onbsmings iGHESAS ng nost fibrin glues, there is no

adhesi on beanpestord@atvrreasd si0 Ak 9l Hévé%{r?%mﬁéétgd LRr 3 3P 38 h}ohg{‘ of the

i-nvention and other organs or parts thereof he conp i’ of the
i nvent i Yh M4 repse terapraturesfor islaeriod ohupbr 9l least 2ayrdrs.
gel ati ne-resorcin-fornmal dehyde (GRF) glues, which are highly histotoxic to
parenchymat ous tissue, the solid conmposition of the present invention is
15 physi oIBIji ©apory teideyeler theapraferieg] copmsiipntdf ssaimventio derivee Konos WIS
after appldetdd SMtheNBEN &y I Bri N
degr aded pgart |y byef brF%%N%EP@Bg%%ﬁgﬁﬁ?{j yp%egﬁﬂ_pga{ g 88?/?%%”}"5”3'?@
The carri éfanﬁ@’t@@&’a@}‘eélsl?a%ﬁ?r fro Cowe rto Byuradrss riptiudieg giransmhisdibie nspongHareh and
conver ted encBbiLIchAASES f S,.connect |
{i ssue. The g’?mp%m tlgog?(s)éé?ﬁ{gl??anﬁ/gﬁﬁoo Oﬂgng tﬁmﬂggﬁ%’ﬁa@%@ "éé'i’"s\{h‘ﬁ 86ue
gl ui ng -andVM3stIn.sxK bene pproiaing ﬁwulhh!bitpnOEtjlegﬁtnuﬂlolyltlnteazyreebiasmm Nhadshe
gast r oi nt @sbh N@meviat S e gﬁgr nmal

hus, Heeh a@x?aﬁtg A8 ﬁf%? et OI’ g)togﬂgg dJC‘E’ g]\rﬂ]w

i nt estine, Ia&&glntestlne rectum on par e ans
spl een, p&RERA N Peias sompenants iséhﬁtmnsﬁbfdmmlttlhg disedsem thcluginplbavirgess,

g ?g ﬁ :: ﬁ:/as SpbrigifofH LBBEMhaldfNABISE) SHA B6ViNe LA WEI LYY, dfhihafD, the trachea,
20
Similatly to other fibrin glues, the composition of the invention works by reproducing the
last step of the blood coagulation cascade. A mixture of ﬁﬁﬂhogeh and thrombin forms a
fixed solid layer on the surface of the fiexible carrier. Upon contact with fiuids, e.g. a
bleeding surface, body fluids or physiological saline, the components of the layer dissolve,
25 diffuse_ into the cavities of the wound and start to react.

The polymerisation process produces a strong adhesion between wound surface and
carrier patch. During the time required for gluing, i.e. 3 to 5 minutes, the composition of
the invention should preferably be pressed gently onto the wound surface. The carrier
30 patch provides mechanical support that allows tamponage of the wound. The patch keeps
the coagulation components in place when wounds are bleeding profusely and preve.nts
potential re-bleeding. The mechanism of action involves the conversion by thrombin of
fibrinogen into fibrin by splitting off peptides. Fibrin monomers polymerise spontaneously ¢

into fibrin strands forming a viscous and elastic clot, which glués the carrier patch to the




| ungs, surgical interventions in the ear, nose and throat (ENT% area .-

i ncludi ng dental surgery, gynaecol ogical, urological, bone (e: %“Wgﬂghglosa
resection), and energency 30 surgery; neurological surgery, |ynphatic, .

_bili ary, WAHW/OSEMBbr ospi nal (CSF) fistulae, and air | eakagg/iBuehngs -
thoraci c and pul monal surgery. The present invention thus also relates to
the use of the described conpositions fjer the above purposes. It should be
enphasi zed that the conposition of the invention is substantially air tight

st ul to PPURL bmalis ma ShfgK S0BS R ABuRt 38 B oA Y

biliary, amihraioreffiqas)i nal (CSF) f| stul ae, and air | eakages during

pul nonary and thoracic surgery. Further, due to the product being
substantially liquid tight, it is highly useful in surgery of highly

bl eedi ng organs taacdorgsoriche ddhesiveambusgl senfaceanddf carrisuragergiuest dpgetivert. b

t t est L.gh f th i ed
Shen bl esapayPetR R fapireccamGaL bRy Bl 8 oot fAlF Abe B aobaciCeRBR S o .
co ][lt roll egﬂw ﬁdénﬁﬁsltbtl ; R:I’Eﬂe@fjl_ﬁl fitTi dlotisg. d?urudee ][thé aethe smisltmd@s arooily pyasehtion

avouranj.e resu e.carrier re n
1l‘J In-eeceuor Lﬂi“tc@ﬂ uéfﬁc? g}eew%gigd ag BIH?/ 54'% ?afr’iﬁ? %@%ﬁggéﬁﬁe& and the
speci fi fcat b%’lﬂleaiﬁ‘rfds@liréltﬁiﬁy dé it e ngrcmfgh mdl; Fa@e:thomsdmuenmgendamdo?ﬁmsiml n
are prertera of manmali an ori rerera e,so en r
of hgman oﬁeg?'wat'qwf@m YRR ﬁnos‘g ifBAD SN ﬂéprfayéf Woﬁ@"??’%?e{gegﬁg of: unded

purifi eqof BREBvERAUIB ths Qemisdsitionlof GRNTRVARIDL d dthenegens or prsisethereof when
fibri nogen and/or 15 thrombin . A presently preferred source of collagen

i s equi ne. ErFoBgSHion Of Prespusptian hapPaeNAFER ssion  due to contamination )

‘with equine viruses that are pathogenic to humans by virtue of the )
col I agen patch, appropriate sel ection of source ti v

“of potenti HMiKE exaneackiale @ %%m%resw%@fwawl?hﬁ% z{:\'hﬁg 9§+e8 |E§e 'ﬂy

| nportant  BStoRHRS 8! ipafiithymERARBUISYe, tﬂ&@E’WcE@thﬁREﬁ thie giesent idvehtion is
OQpraski n_: non-coat ed/coat ed 1.2 Coated tl%oras gsert R@é’?‘f’ i

endoscop? cPiintesietly degf%j%%‘?‘éﬁel‘@ﬁegsm’ SUf rWr%]"H@’&e F PEPOD f 8RP fclfi'f’B"'

endoscopi Crainly via two mechanisms:
1. The fibrin clot is degraded partly by fibrinolysis and partly by celluiar phagocytosis.

20 2. The carrier is degraded layer by layer by absorptive granulation tissue and converted

into a pseudo-capsule consisting of endogenous connective fissue.

The composition of the invention is useful for haemostasis, tissue gluing and fissue ,)
sealing, in particular in surgical intervention in the gastrointestinal system, such as the
25 oesophagus, stomach, small inteétihe, large intestine, rectum, on parenchymal organs,
such as liver, spleen, pancreas, kidneys, lungs, adrenal giands, thyroid and lymph nodes,
car‘diov-ascular surgery, thoracic surgery including surgery on the trachea, bronchi or
lungs, surgical intenrentioné in the ear, nose and throat (ENT) area including dental
surgery, gynaecological, urological, bone (e.g. spongiosa resection), and emergency
30 surgery, neurological surgery, lymphatic, biliary, and cerebrospinal (CSF) fistulae, and air
~ leakages during thoracic and pulmonal surgery. The present invention thus also relates to

the use of the described compositions for the.above purposes. N

It should be emphasized that the composition 6f the invention is substantially air tight and

35 liquid tight which is the reason for the product being particularly useful to ireat lymphatic,




equip. Figure 2 2.1 WIlospon forte: non-coated/coated 2.2 Coated WItospon
forte: insertion into endoscopic equipnment 2.3 Coated WI I osp%%"”i“,’(g?%e-:
unf ol dedwab bisshqdserti on into endoscopi c equi prent Figure 3 25 July 2005
WD 02/ 058749 PCTI B02/ 01453 14 3.1 Wl ospon Spezia!: noh<ddE8%Yr¥oat ed
3.2 Coated WI I ospon Spezial: insertion into endoscopic equipnent 3.3
Coated W | ospon Spezial :: unfol ded aftlér insertion into endoscopic

equi pent Figure 4 4.1 Ethisorb Patch: non-coated/coated 4.2 Coated

Et hi sorb P&flien. andserchrospinait(GSEN dsisizepbnd etfueéqhapas dudn@p@arings) dHdthsrki

Pat ch: unf r..inserti i ndoscopi.c..equi.pnent .Fiqure 5 5.1
Tabot anp N%L%%&' ?%ﬁf’c%l‘zet %’d;h%gg Q%&?%l% Sg by, By 'QRF:J 'Vﬁ?’l’gh‘?lf He&ikt on
i nt o endosé&siesy ofrghlp isedirg So@uasieth Jathetiaapand siedr, and To0diigsty afd. & the

i nsertion PQE@Oi"fE%ERQA"%' equi pnent Figure 6 6.1 Sponge Nyconed:

non- coat ed/ coat e ab 'sanple] 6.2 Coated sponge Nyconed [|ab sanpl e]:
insertioh into endoscopic equipnent 6.3 Coated collagen sponge Nyconed-

[ ab sanpl g} a . insention.ntq endoscopi c_equjprent. 6.3,
Coat ed col | ag it 8FtheirEhion B3R ATRiEH DepRgEinG: Sriyphic, biary, ar or
o CSF leakage cannot be controlled with conventional methods or when these methods

would yield unfavourabie results.

10 The carrier is preferably a collagen sponge, fleece or patéh ‘which terms are used
- synonymously in the present specification and claims. _The components collagen,
fibrinogen and thrombin are preferably of mammalian origin. Preferably, the solid
components are of human origin. The collagen, fibrinogen and thrombin may either be
purified from a natural source or recombinant or transgenic human fibrinogen and/or

15 thrombin .

A presently preferred source of collagen is equine. In order to prevent virus transmission

due to contamination with equine viruses that are pathogenic to humans by virtue of the

collagen patch, appropriate selection of source material and inactivation of potentially
20 pathogenic agents by the manufacturing process is important as precautionary measures. .

LEGEND TO FIGURES

Figure 1

1.1 Opraskin®: non-coated/coated

1.2 Coated Opraskin®: insertion into endoscopic equipmeht

1.3 Coated Opraskin: unfolded after insertion intc endoscopic

equip.
Figure 2

2.1 Willospon® forte: non-coated/coated

2.2 Coated Willospon® forte: insertion info endo.scopic equipment

2.3 Coated Willospon® forte: unfolded after insertion into

endoscopic equipment

Figure 3




‘TachoConb(r)]: unfolded after insertion into endoscopic equi p J y Ei gure 7
endoscopi c tool: Endodock(r) endoscopic tool: Endodock(r) entosé 8%05c

t ool : Figure 8 Bl ood coagul ati on and degradati on of clot and
carrier Qﬂ?% %%1’ active conponents of the carrier coat|tP MBRUOMRdWA i n
grey shaded boxes. 25 July 2005 WO 02/ 058749 PCT/rB02/ 01453 |5 EXAMPLES

Exanples | - IV below illustrate vari otit procedures for preparation of a
coated co Ia%en sponge with different fibrinogen and thronbin raw
material s IﬂOSFaODr Bn@gehnﬂ&woﬁ@déﬂoamds Conponen % of tofal substance
For mul at i : A1 B Hu s open 36-52 42-47

36-52 Hu ' ‘ %“3}4“& '%'“‘%‘E‘%ﬂsc‘%‘ﬁ"‘?e 62-71] 52-76 protein
Sodi um ch elfuipimarﬁ 14 0 8 14 tri Sodiumcitrate 2-4 1-3 2k4 Arginine

(hydrochl%5.%94_](ﬁgf26_15;@r 15-26 _(Qyycine 0 6-9 1-2 Hisftidine 0 3-50
Sucrose 0 ogtedrdiogpel rsziaypafoldedafter sedionnto Thr onbj n raw mat eri al s
For mul at i pahabstdpid édu,ﬁgghldual addi tional substances -

Figure 4
41 Fihisorb® Patch: non-coated/coated

4.2 Coated Ethisorb® Patch: insertion into endoscopic equipment

4.3 Coated Ethisorb® Patch: unfolded after insertion into

endoscoplc equipment

| Figure 5
5.1 Tabotamp® NU Knit: non-coated/coated

5.2 Coated Tabotamp® NU Knit: insertion into endoscopic
equipment _
5.3 Coated Tabotamp® NUJ Knit; unfolded after insertion into

endoscopic equipment

Figure 6

6.1 Sponge Nycomed: non-coated/coated [lab sample]

6.2 Coated sponge Nycomed [lab sampie]: insertion into

endoscopic equipment

6.3 Coated collagen spenge Nycomed [fab sample]: unfolded aftef

insertion into endoscopic equipment

6.3 Coated collagen sponge Nycomed [production sample= _
TachoComb®]: unfolded after insertion into endoscopic equipment

Figure 7

endoscopic tool: Endodock®

endoscopic tool: Endodock®

endoscopic tool: Endodock®

Figdfe 8

Blood coagulation and degradation of clot and carrier patch. The
active components of the carrier coating are shown in grey shaded

boxes.




(LU ng noisture additives substance Human t hronbin A 360- 540 2/ Human
al bum n, sodium chloride, sodiumcitrate Human thronbin B 7- %d”'E 8&6 Human
)| buni n, vsegsgyehl oride, sodiumcitrate Human thronbin C 35-60 <=3% Human
al buni n, sodium "chloride, sodium acetate, glycine 10 25PSEHz2008 WO

02/ 058749 PCT/ 11902/ 01453 16 EXAMPLE | In the present exanple, the
suspensi on contains human fibrinogen fabmul ati on B and 5 human t hronbin
formulation B. - A final suspension volume of 3500 ml was obtai ned by

appl yi ng t IExXAMIHIESM Ng quantities and paraneters: Fibrinogen m xture: 10 -
2800 m ethanol (94% at 2C-8C) - 492.5 g human fibrinogen fornmulation B -
493.5 ng riboflavin The fibrinogen mxture was stored for 8 - 16 hours at

2-8C whi l e Ebmnplgs st IV beldw e bl ipkddétitires ¥6r preﬁ%tlmn ofh BaRek c&!\l%gg# at

ronbin m xture

-300 - 12,27 nbin formulati on B The
stored for B9 %f%#‘%ﬁ‘?r? gﬁb”“\?@@" andffugraniy rgw:matenigle. ni of “t hrombin mixture
I s added5to the fibrinogen mxture. 20 - A 94% ethanol at 2 - 8C was added

to fill to #}he final suspersi on volune of 3500 m . Suspénsion
char act er i SPI'IQIENFAWHPRIGEAIS concentration: 94.3 % 2. Sedimentation

behavi our .
Componen _ % of total substance
t
Formulatio [Formulatio JFormulatio;
nA nB nC
Human fibrinogen 36-52 42-47 36-52
Human albumin 16-24 20-24 16-24
Total ) 52-76 62-71 52-76
protein _
Sodium chloride - 8-14 0 8-14
tri Sodium citrate 2-4 1-3 2-4
Arginine {hydrochlcride) 1526 1521 1526
[Glycine 0 6-9 1-2
Histidine | ) 35 0
Sucrose 0 0. T 1-2
|Residual moisture <=2 2-4 <=1,5
Thrombin raw-materials
Formulation | Aclivity Residual | additibnal substances
(LU/mg | moisture | additives
substance
Human thrombin A | 360-540 . <=3% [Human albumin, sodium
chIoride, sodium citrate
Human thrombin B 7-10 <=3%  |Human albumin, sodium
'chioride, sodium citrate
Human thrombin C 35-60 <=3%  |Human aibumin, sodium ¢
_ ch'loridé,—sodium acetate,
glycine

10




_ sedi nentation volune 24 hours after start: 64% of test vol une.

25 a) sedinmentation volume 5 mnutes after start: 98%of test yolu ~b)
25_%’??%3rt-’-i‘“cl e

si ze (Fol mean dianmeter): 56.4 +/- 1.3 pmCarriers i éor_ n-of:

col | agenvg?W%%’] re coated with the suspension. First, 48‘%(:%%%5/ 1e‘ﬁgh 30

sponge strips were pre-incubated in a cooling chanber, at the foll ow ng

conditions: - Tenperature: 5.2C - Absolite humdity: 4.8 g water per kg air

- Incubation time: 18.5 hours 35 The coated coll agen sponge strips were

dried as follows: 25 July 2005 WD 02/058749 PCT/|1B02/01453 17 The coated
strips were_incubated for 15 mnutes at a tenperature of 5.2C and an

absol ute hurfMPYEdf 48 g water per kg air. The coated strips were then
dried in a vacuumdryi ng chanber at the follow ng drying conditions: 5 -

Air condition: tenperature of 5.2C absolute hum dity of 4.8 q -wafer, per
kg air - Anthg pesettpene. A suspensian capipmns gy *L'Rj’é\f’gﬁ?)g?fm—”%\?&e d 59
- nbar - ¥ Viishr thfSmbifh (61l Riohd. The abrasi on of the obtained coating on the .
.col | agen sponge strips was approxi mately 0.2 ng/cn2 when shaken on a

Vi brofix shaker at a frequency of 800 - 1200 rpmfor 2 minutes. EXAMPLE ||
15 In the pKGSARLsSAAIBN Wlurhb 8f S5EPHMNYLS Bb&AHEday BppMiIn@ hef foluving gastities

formulation C and " human thronbin fornmulation C. A final suspension vol unme
of 3500 ni ansgraspwgianed by appl yi ng the follow ng quantities and

par anet er s: g; LA n mxture: - 2252 m ethanol (94% at 2C-8C) - 370.7
g human fi b'?'lg%'od:eﬁ r?'g{rwrr%l ation C - 493.5 ng riboflavin The fibrinogen

m xture Was- sRo0R i trang! (94%6athdlr-§°Gx 2- 8C whil e being stirred.

— 4925 g human fibrinogen formulation B
— 493.5 mg riboflavin
The fibrinogen mixture was stored for 8 - 16 hours at 2-8°C while being stirred.
“Thrombin mixture:
15 — 100 mi ethanol (100% at -30°C)
— 12,27 g human thr(ﬁ).mbin formulation B
The thrombin mixture was stored for 8 - 16 hours at -30°C.
Suspension:
— 157 m! of thrombin mixture is added to the fibrinogen mixture.
.20 — A 94% ethanol at 2 - 8°C was added to fili to the final suspension volume of 3500 ml.

Suspension characteristics:
| 1. Ethanol concentration: 94.3 %
2. Sedimentation behaviour: .
25 a) sedimentation volume 5 minutes after start: 98% of test volume,
* b) sedimentation volume 24 hours after start: 64% of test volume:

3. Particle size (Folk Ward mean diameter): 56.4 +/- 1.3 ym

Carriers in the form of collagen strips were ceated with the suspension. First, 48 collagen
30 sponge strips were pre-incubated in a cooling chamber, at the following conditionsz a

- Temperature: 5.2°C | _ |

— Absolute humidity: 4.8 g water per kg air

~ Incubation time: 18.5 hours

- 35 The coated collagen sponge strips were dried as follows:




25 Thronmbin mxture: 188 ml ethanol (100% at -30C) - 12 vials hun’gnmr
thrombin formulation C (10650 |"tl./vial)/12 m water for inj e 1"8A%The

t hr onbi n‘,‘;q%ﬁ%ﬁ{sx;wwas stored for 8 - 16 hours at -30C. Suspension: 30.-
164.5 m of fhronbin m xture were added to the fibrinogenraragoroesss- A 94%

ethanol at 2 - 8C was added to fill to the final suspension volume of 3500
m . Suspension characteristics: 1. Etimnol concentration: 94.1 % 35 2.
Sedi nment ati on behavi our. 25 July 2005 WD 02/058749 PCT/1B02/01453 18 a)

‘sedi ment at A8 ceMet BRIp2 Ward WWeBSatad b1 s A% ! b
sedi nent ati on vol urre‘_)g4 rqours %fter g?ﬁ@ﬁesﬁéd%@%e{ag@%0&%[%%"‘3a—§>_

Particle sPREClftphuRidiyrad 4feawatsr paekeal.. 49.2 +/- 0.93 pm5 Carriers in the.
form of colfthagsfestlripRSy i -suspension,, First, 48 coll agen
- 'sponge strips j\)/ereppr gﬁﬁ%ﬂ%ﬁ?@ﬁ%%%&%gﬁ'% c%%%@”hea#f)ﬁ?"ﬁﬁg émﬂa owi ng
condi ti onsc‘i’"‘%&?ﬁér ature: 4.8C - Relative humidity: 90.3%- Incubation

time: 22525 hQPEShaibi: | age onge.strips were dried as. _
fol I ows: The coat egégt{rgl gPa?V\@Ire :oqls(r?gl&baa% g(ra}'ufeg'?”r%g't%?%ﬁ%%‘”%rﬁerﬂ@rﬁ%ratur_e
of 4.9C and d&r flarbibodugheashinationi wajveoP3 4*®eg hoat er per kg air. The coated

strips were t rked.in a vacuum dryi ng chanber at the follow ng drying
15 conditi ons\&%pu'ﬂl ?58’%& tion: tenperature of 5.2C, absolute hum dity of

4.9 g wat er fByinggmat 4 howrsAir fl ow through aspiration valve: 25 nB per hour
- Vacuum 60 nbar - Drying tine: 4 hours 20 The abrasion of the obtained

coating on the col | agen sponge strips was approxi mately 0.3
10 The abrasion of the obtained coating on the collagen sponge sirips was approximately 0.2

mg/cm? when shaken on a Vibrofix shaker at a frequency of 800 - 1200 rpm for 2 minutes.
EXAMPLE I}

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

human thrombin formulation C.

A final suspension volume of 3500 m} was obtained by app!yihg the following quantities
and parameters:
20 Fibrinogen mixture:
 — 2252 mlethanol (94% at 2°C-8°C)
- — 370.7 g human fibrinogen formutation C
— 493.5 mg riboflavin
-The fibrinogen mixture was stored for 8 - 16 hours at 2-8°C while being stirred.
25 Thrombin mixture:
-~ .188 ml ethanol (100% at -30°C)
— 12 vials human thrombin formulation C (10650 LU Avial)/12 mi water for injection
The thrombin mixture was stored for 8 - 16 hours at -30°C.
Suspension:
30 - 164.5 m! of thrombin mixture were added to the fibrinogen mixture.
— A94% ethanol at 2 - 8°C was added to fill to fhe final suspension vblume of 3500 mi.

Suspension characteristics:
1. Ethanol concentration: 94.1 %

35 2. Sedimentatioh behaviour




ng/cmz when shaken on a Vibrofix shaker at a frequency of 800 : 20 r-pm )
for 2 mnutes EXAMPLE Il 25 In the present exanple, the susp%%”iy -
contai ns_human fibrinogen formulation C and human thronbin fornul ation C
A final YWEPERE*dn volune of 780 m was obtained nethod by @ABMIHY t he:
followng 30 quantities and paraneters: Fibrinogen m xture: - 700 m

et hanol (94% at 2C -- 8C) - 84.42 g humad fibrinogen formulation C - 110 ng
“riboflavin 35 The fibrinogen m xture was stored for 8 - 16 hours at 2-8C

whi | e bei ng éédnrﬁéﬁt@t:o@%idk&b)s ARREes aftdMBt2/dA9B A8 RGMM&02/ 01453 19 -
Thronbin mXxture: - et hanol (100% at_-30C) - 0.54 g human thronbin

fornul ati ol @Wfﬁh@'bwpfﬁer%%%#r%aﬁ%@t@ﬁ‘ﬂ?ydof tgolumes " hours at -30C. 5

Suspensi N3 f Parggle ni@(?@fkw&fd}ﬂ@éﬁdi&ﬁ@tékﬁ%w&fﬁﬁdﬁﬂni0 the fibrinogen
m xture. - 100% et hanol at - 8C was added to fill to the final

suspensi on voI ume of 780 m . Suspen5| on characteristics: 10 1. Ethanol

concent r At pope I e f@rm é%n&'&éﬂ %bfweP@B@a&ba With 1R s@hsmA! ﬁtstom Y&UayaR- 5

m nutes after start: 92% of teéest vo ?_' sedi nent atjkaon vol upe 24 hours
after st arsporpREiss werstpre-aubeted i a qugling shamber; at thedpliowag sondiions:

di aneter): 6Ore$npe/ratupe§:é1 g 15 Carriers in the formof collagen stri ps wer e
coated with the 'susSpefision. First, 8 collagen sponge strips were

pre-i ncuba{-ed?etamvaa mmum@OcS‘Panber at the follow ng conditions: -

Tenper at ur e: lncu atlon Eﬁmea&é YE | urg dity: 85%

10
The coated coliagen sponge strips were dried as follows: “’}
The coated strips were incubated for 13 minutes at a temperature of 4.9°C and an
absolute humidity of 4.8 g water per kg air.
The coated strips were then dried in a vacuum drying chamber at the following drying

15 conditions: .
—~  Air condition: temperature of 5.2°C, absolute humidity of 4.9 g water per kg air
—  Air flow through aspiration valve: 25 m® per hour
—  Vacuum: 60 mbar
- Drying time: 4 howrs

20
The abrasion of the obtained coating on the collagen sponge strips was approximately 0.3
mg/cm? when shaken on a Vibrofix shaker at a frequency of 800 - 1200 rpm for 2 minutes “3
EXAMPLE 1l

25 -
In the present example, the suspension contains human fibrinogen formulation C and

human thrombin formulation C.

A final suspension volume of 780 ml was obtained method by applying the following
30 quantilies and parameters:

Fibrinogen mixture:

—~ 700 mi ethanol (94% at 2°C - 8°C)

-~ 84.42 g human fibrinogen formulation C

- 110 mg riboflavin
35 The fibrinogen mixture was stored for 8 - 16 hours at 2-8°C while being stirred..




20 .- Incubation tine: 18.5 hours The coated col |l agen sponge strlergls Wer e
dried as follows: The coated strips were incubated for 45 m nutied 31,

t enper at WeoxdssHE and a relative humidity of 85% 25 TheP @%0 strips
were then dried in a vacuumdrying chanber at the foll ow n‘glo Phg®
conditions: Air condition: tenperatureqpf S5C relative humdity 85% Air
flow through aspiration valve: 1.2 nB per hour Vacuum 35 nbar 30 - Drying
time: 4 hour .aprasion of the obtained coating on the coll agen sponge
%h%%'ﬁgl"gﬂ?’o.B ng/ cm when shaken on a Vibrofix shaker at a

strips was approxi na
f requency -of 38 ethahdD0 oopiaif goed m nutes. 35 25 July 2005 WO 02/058749

PCTI M2/ 0145 20 EXAMPLE 1V In the present exanple, the suspension
cont ai ns hungﬁtlﬁorﬂw% mbigfammdeioRC A and human thronbin fornul ation A.

5 A final Thesheasirmmixaleu®s Sbredi¥dfs Mhe Wessoptfj-ped by appl yi ng=t he
i bri m 2540 ml - et hanol

foll ow rgg%uant Lties and paraneters: Fibrinogen m xture: -
(100% at” 2C°PEEWN- 10 - 311.6 g human fibrinogen formulation A - 440 ny

ri bof | avi A -23bentfof HrbMSsI8 RIS Wik ’ rSiua® hours at 2-8C
whi l'e being stirred. Thronbin WA BB 1S Ffind i hond (100% at - 300) 15
- 229 g haneh P8kl B2 mif Gwasmdded Suipienisé fiml susBohsnvolunis 6178h ok

injection were added to the fibrinogen mxture. The thronbin m xture was

added to ghe fibrinogen m xture.
. uspension characteristics:

10 1. Ethanol concentration: 94 %
2. Sedimentation behaviour:
a) sedimentation volume 5 minutes after start: 92% of test volume,
b} sedimentation volume 24 hours after start: 72% of test volume.
3. Particle size (Folk Ward mean diameter): 60.5 +/- 0.5 pm
15
Carriers in the form of collagen strips were coated with the suspension. First, 8 collagen
sponge strips were pre-incubated in a cooling chamber, at the following conditions:
- Temperature: 6.0°C
-~ Relative humidity: 85%

20 — Incubation time: 18.5 hours

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%.
25 The coajed strips were then dried in a vacuum drying chamber at the following drying
conditions: |
— Air condition: temperature of 5°C, relative humidity 85%
—  Air flow through aspiration valve: 1.2 m? per hour
— Vaeuum: 35 mbar
30 — Drying time: 4 hours

The abrasion of the obtained coating on the collagen sponge strips was approximately 0.3
mgfem” when shaken on a Vibrofix shaker at a frequency of 800 ~ 1200 rpm for 2 minutes.

35




A 100% et hanol at 2 - 8C was added to fill to the final suspengi on_vol ume.
20 Suspensi on characteristics: 1. Ethanol concentration: 97 % Suly 2005
Sedi nent aji kavi our: a) sedinmentation volume 5 minute rt:

95. 6% of a\?te)g’?m%ﬁlr%rre, 25 b) sedinmentation volume 24 hour :Pgl;lbg}?mzisgrf:f
63. 5% of test volune. 3. Particle size (Folk Ward nean dianmeter): 51.8 +/-
0.8 pmCarriers in the formof coll ager?ostri ps were coated with the
suspension. First, 48 collagen sponge strips were pre-incubated in a

cool i ng cha@bevPiiaivt he foll ow ng conditions: 30 Tenperature: 6.5C -

- Relative humdity: 90% - Incubation tine: 22.5 hours The coated col | agen

sponge strips were dried as follows: 25 July 2005. WD 02/058749
PCT/ | B02/ 01in H8pr2dent Exampda tteslsistpengion wentainsrienia fdainbgen figmulation dsarat  a

t enper at ur 5C and a ve humdity of 90% The coated strips were

of t
t hen dri edq?“r?‘aé‘q{}%? LRJH’?O PyL{'aﬁ‘%)% anber at the following drying conditions:

5 - Ar mndition: tenperature of 6.5C relative humdity 90%- - Ar flow .

t hrough aspjtation valve: 21 o] o) 3 mhar. « I inme: 4
hour s 10" THe M p kel Vot BEp Gt o abter e S PR Tolen e ihutiet | e
- was | ess t hand fardmetegd:cn?2 when shaken on a Vi brofix shaker at a frequency
of 800 - 1 l(:I‘).rgmfort 2 mnutes. EXAMPLE | 15 Aprotinin as a conponent of
TachoConb( r)*TRIGT M [fivesti gation of the anti-fibrinolytic activity under
wash-out candpsdmsetafibl @0D0%@tarC 1 8PCYi Vo situation The aimof the present
investigation was to show the efficacy of aprotinin as a conmponent 20 of
TachoCom® 1 udlkP oriysean filjinogsn faeiatioRdy ti ons by using in vitro test

model s. — 440 mg riboflavin ‘3
— The fibrinogen mixture was stored for 8 - 16 hours at 2-8°C while being stirred. -
Thrombin mbdure:

— 210 ml ethanol (100% at -30°C)
15 - 229 g human thrombin formulation A
Suspension: .
— 87.3 ml water for injection were added to the fibrinogen mixiure.
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.
20
| Suspension characieristics:
1. Ethanol concentration: 97 %
2. Sedimentation behaviour: : - 3
a) sedimentation volume 5 minutes after start: 95.6% of test volume,
~ 25 b) sedimentation volume 24 hours after start: 63.5% of test volume.
3. Particle size (Folk Ward mean diameter): 51.8 +/- 0.8 pm

Carriers in the form of collagen strips were coated with the suspension. First, 48 collagen
sponge strips were pre-incubated in a cooling chamber, at the following conditions: |
30 — Temperature: 6..5°C
~ — Relative humidity: 80%

— Incubation time: 22.5 hours

- The coated collagen sponge strips were dried as follows:




TachoConb S is an off-white, coated, sponge-like patch. The patch of foaned
~dry collagen is used as carrier of the active, solid corrponen:f‘c?s’.‘"y???é—isi ze
of the p&i®hr/iss@. 5 X 4.8 x 0.5 cm The active side is coloured yellow 1
cn® TachoConb S patch (thickness 0.5 25 cn) consists of . PCHHZES3 of
equine origin 2.1 ng coated with: human fibrinogen 5.5 ng 30 hunan
thronbin 2.0 1.U. riboflavin (yellow#bl our as nmarker of coated area) 16.5
g Experinental in vivo dose-finding tests have confirnmed that the above
concent r at iTbasoated stripsovesé incabhateflifdriOnopetesrat aitkinpkmte)df BI5TC 2t eSbMbve
strength (ﬁﬁr‘?yia‘ﬁ?%@é"f 3). 35 25 July 2005 WO 02/058749 PCTI |1 B02/ 01453 22
TachoConb ont ai At 1y human thronbi n, human fibrinogen and aprotinin was
conpar ed t 3hd acste@strips Siere tieni drictidn avhyumiBBng Erizmmeirait 8RR diyingr | nogen
as active &,%'xtpogn.ents. 5 Two test nodels were devel oped for a quantitative
determ natron orf efficacy under hyper fibrinolytic conditions which could
be consi Heredit enditionelepandtufedst 68COtlalveGRAGEL SRg and  which al | oved to
performthe un@g{ of tests necessary for denpnstrating_a significant
effect. 1071 AV /EMt aspirgliph yahey 24 ifeE h@lis appl i ed to a synthetic
fabric as adheghom: s8riage. A defined hole had been cut into the fabric to
sinmul ate e.g. the perforation of a blood vessel. The sealing was exposed
to two di ffed¥Wpdtips: et ic sol uti ons (incubation solutions) through the
hol e. One of these solutions additionally contained the antifibrinolytic
conponent a2-antiplasmn. 15 Conposition of the incubation solutions All
subst ant@®sThg abrgsipnpbiejabtaingd egating of tirvbdllagen spomde stlifOwhs NaCthand, $mV
Cad 2, 2 2 . I, Na- azi | ncupat.i on

ol Ut on” T g5 MRPrIRERAERRE HEER! shdker BEL Mool 8 P08 B e dvaisr.
(tPA), '

- EXAMPLE 1

15 Aprotinin as a Component_ of TachoComb®

In vitro investigation of the anti-fibrinolytic activity under wash-out conditions similar to an
in vivo situation

The aim of the present investigation was to show the efficacy of aprotinin as a component
20 of TachoComb H under hyperfibrinolytic conditions by using in vifro test modeis.

- TachoComb S is an off-white, coated, sponge-like patcﬁ. Thé patch of foamed dry
collagen is used as carrier of the active, solid components. The size of the patch is 9.5 x
4.8 x 0.5 cm. The active side is coloured yellow. 1+ cm? TachoComb S patch {thickness 0.5

25 cm) consists of: ' '

Collagen of equine origin 2Zimg
coated with:
human fibrinogen 55mg
30 human thrombin 2.0LU.

riboftavin (yellow colour as
marker of coated area) 16.5 pg
Experimental in vivo dose-finding tests have confirmed that the above concentrations of

- thrombin and fibrinogen result in maximum adhesive strength (see Example 3).
35 -




| prol ar a2-antiplasm n) 49pl bufferl, pH 7,4 ;,. 51 pl plasm nogen =~
solution (conc. 4,9pnolar Coachrom human pl asm nogen activity) 252%“’%?9&""( PA
sol uti onywgeneRhar) 100pl a2-antiplasm n sol ution (2. 5pnol@pgengiskati on
solution Il (1pnolar plasm nogen, 1 nnolar tissue plasm nogen activator)
149p1 bufferl, pH 7,4 51 pl plasm nogen_solution (conc. 4,9pnolar Coachrom
human 30 pl asm nogen activity) 50pl t P& sol ution (50onnol ar) The incubation
~solution was replaced in 2-hour-periods to similate a wash-out effect. At

t hat occasitache@Genbhdhlegioptainiag bwnam oltrermbing Rynedss LfEINgge OaMe r SRIBNIND a1vas on

was 1 ogh st sPmieSL, TpHRGUan o QAT GRS AR gy B JEP IR Bincudb ™)

was t o denuetta earapereatd.i bri nol yfic effect of danaged intestine tissue. The -

~test sanple was .applied to pig intestine (ex vivo) as adhesion surface. A
defined perforation had been cut into the intestine to enable the '

i ncubat i 6n Tl tebi modele veoaeievelbped for enguantitalive Wetemeirfatipp ioh etiicaey antier hyper-
si mul ate a wash-,out ef . ' i [ A

Fegi st or od EIRLRIRHCRE Wi Sl Y sBhiiacteB b B BBy iSer GRBEARSrRlkops and
sanpl e. ThevHichmeliowehiot pafeanieerwebercdiddsiat negsepsary dor deroendisting g sigriticant
regi stered. ﬁ The results reveal ed considerable differences between -
‘TachoComb 1§€8nt ai ni ng 10 aprotinin and TachoConb S wi thout aprotinin. In

test nmodel 1 using the incubation solution containing tissue plasm nogen

Tachocorn i fest Tl Tnd ey Faa P R ZRBUC IS svid ol ROHP o diichtutace, A

15 I n test depsal hdle hakintgehat inticibedabimiossinulaieoe gethet prior atipnod laybloddseassel. -+

) S 000 SRkl LT GRITRG, PP it Ay 505RT

nodel 2 t hehdaglrchaensie! iOme far thEae hedloidnsH adeitionSly4 t6ntinedutie aotifsinelytic o
6.51.8 hours for TachoCo[Tb S. Alot of fibrin could still be observed on
the test s&APPaNeR - aNIR'aSAY| e det ached under
15
Composition of the incubation solutions: |

All substances are diluted in buffer 1: 50mM Trometamol, 100mM NaCl, 2.5mM CaCl,,
2mg/ml BSA (protease free), 0.5mg/mi Na-azid/ml)

20 incubation solution | (1pmolar plasminogen, 1nrholar tissue plasminogen activator (tPA),

1pmolar ao-antiplasmin)

49ul buffert, pH 7.4 _
51 pl plasminogen solution (conc. 4,9umolar Coachrom human plasminogen aclivity)
25 50yl tPA solution (50nmolar) '

100pl o,-antiplasmin solution (2.5pmolar)

Incubation solution 11 {(Tpmolar plasminogen, 1nmolar tissue plasminogen activator)

14911 buffer1, pH 7,4 51 pl plasminogen solution {conc. 4,9pmolar Coachrom human
30 plasminogen activity)

50ul tPA solution (50nmolar) -

" The incubation solution was replaced in 2-hour-periods to simulate a wash-out effect. At
that occasion the adhesion was controlied. A pressure of 50mbar was laid on the sample.

35 The time when the sample detached at a pressure of <50mbar was registered.




~pressure from-the intestine surface because the strength of adhesion -
between fibrin clot 25 and intestine surface becane weaker. | H¥eH5rpdel s

-t he. ant'fWBrB%%z?%d c effect of aprotinin as an active conponent in
TachoConb H cou be denonstrated very clearly. 30 |In testPChoBeyothsst he

prolongation of the fibrinolysis tinme due to aprotinin as an active
conponent of TachoConb H was 320% f or iascubati on solution | contai ning
‘a2-antiplasmn and 380% for incubation solution Il w thout a2-antiplasmn.

-Test nmodel 1 also showed the additional antifbrinolytic effect of
is time for TachoConb H from

2-anti pl | t f fib |
31 6 to as Bohatie 235005 Leneisate 95 ToHORME RS of fafmaged Mens Bsimodihe
(154% . 25 tdsil yaﬁ@@%ay\a;s?ﬁé@% (gg B@E&;A@Q@A%%s ZHnESONPL %e Cﬂ”Bgfr{e%O“

of coated E%ﬂp i\ggrl% Tacho W th othér carrier pro uc S
coat ed i dedtI"@H"PY SOIRESND the ’“ﬁ%@% it anafle theeincubation flusiea decemedntd.

Coating &f cdhfaEwWRRLhE Bbfin It aBﬂ@}ﬂul%@éfﬁ mdt%ﬁewﬁﬁ%%ﬁ&waﬁﬁﬁ@bﬂ@ Qg ed

by Opraski-n, Col Id(a%en spon ge Lohmann, Postfach 2343, D 56513
"W 11 ospon {BPPgE sred Jimgre 2pe At \ihal moment prassuie, 0PaRMberswas faid o the60

AA Z\NanenblséﬂlpleV\ﬂ'hé@ﬁme'iplﬂé'séhq étéé;mé’d RN éﬁiﬁ% %, 30,
NL 1160 AA Zwanenburg Ethisorb Patch Pol yglacti ng%gl Pol-ydi ofgﬁoigtg}é
Johnson/ Johnson (manufacturer) Ei hicon, Robert-Koch-Str. D 22851

Nor der st edtthe Jeabd arhe bl Kb z Ul ontaini
Johnson/ Johnson  (nan ufact ur erﬁ [(@%9% ﬂf?fefeﬁ"%gg ‘I%’E%?: h- %‘EFPC’%T% H  containing
10 aprotinin and TachoComb S wnhout aprotinin.

In test model 1 using the incubation solution containing tissue plasminogen activator,
plaminogen and as-antiplasmin the fibrinolysis time for TachoComb H was 41.2+7.3 hours
compared to 12.82:2.8 hours for TachoComb S.

15 _
In test model 1 using the incubation solution containing only tissue plasminogen activator
and plasminogen the fibrinolysis time for TachoComb H was 31.6+5.3 hours compared to
8.3+1.8 hours for TachoComb S. |

20 In test model 2 the detachment time for TachoComb H was 78.4:+16.3 hours compared to
6.5+1.8 hours for TachoComb S. '

A lot of fibrin could still be observed on the test sample. But the sample detached under
pressure from the intestine surface because the strength of adhesion between fibrin clot

25 and intestine surface became weaker.

In both models the antifibrinolytic effect of aprotinin as an active component in

TachoComb H could be demonstrated very clearly.

30 In test model 1 the prolongation of the fibrinolysis time due to aprotinin as an activer
‘component of TachoComb H was 320% for incubation solution | containing o -antiplasmin
and 380% for incubation solution I} without az-antiplasmin. _ |
Test mode! 1 also showed the additional antiﬁbﬁnblrylic effect of ap-antiplasmin by
prolongation of fibrinolysis time for TachoComb H from 31.6 to 41.2 hours (130%) and for
35 TachoComb S from 8.3 to 12.8 hours (154%).




D- 22851 Norderstedt Col |l agen sponge Equi ne col | agen sponge Nycomed Austria
Nycomed Sankt-Peter-Str. 25 A-4021 LINZ An area of 2x4,5cnR of> &4 - .
carrier £d with TachoConb S coating suspensionL - nt : of
coating gﬁisop%%g?%n corresponded to TachoConb specification Tyﬁg ¥
fibrinogen/cn2). The sanples were dried. 25 July 2005. WD 02/058749

PCT/ 1'B02/ 01453 25 2. A sanple of 1x4cr® was prepared of each coated
carrier. 3. The adhesion of the |layer was tested as follows 5 Mt hod

- description Apparatus Analytical bal ance (neasurenent precision 0,5ng) 10
Vi brof i x s%%mi ned with fixation device Ruler with mllinetre
graduati on - ?ch, scal pel, tubes of 2cminternal dianmeter with stopper
Procedure 15 4xlcnR coated area are cut out of the coated carrier using a

scal pel. The sanple is placed in a bal anc uhe w stopper. Then it i
Shaken on (RERTBYG1 OReE Ao ey a2t mY0Bb Bt CRGF CHHHeR Proilts
sheet i s st e@BaMaNdal s Teshdlbmb guant ity of coating material (abrasion:

mg/cn2) is reweighed.” 20 Cal cul ation: Abrasion (ng/cnR) = weight of
residual (ng)-tare (ng) 4cn2 25 Results Carrier SubStance Abrasion

(ng/cn)  Chmasish bf ine thy&ph_ Col | agen 2,1

Procedure
10 1. Coating of different carriers

Brand name Material Manufactured/Distributed by
Opraskin® - Collagen sponge Lohmann, Postfach 2343, D-
B ' 56513 Neuwied
Wil!oSpon® forte 66llagen sponge (calves) Will-Pharma, Postbus 30,
NL 1160 AA Zwanenburg
Willospon® Speéiai Gelatine sponge Will-Pharma, Postbus 30,
NL 1160 AA Zwanenburg
Ethisorb® Patch Polyglactin910/Polydioxanon | Johnson/Johnson
| (manufacturer)
Ethicon, Robert-Koch-Str. 1
| D-22851 Norderstedt <3
| Tabotamp® NU Knit | Oxidized regenerated cellulose {Johnson/Johnson
{(manufacturer)

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

Collagen sponge Equine collagen sponge Nycomed Austria
Nycomed _ Sankt-Peter-Str. 25
’ A-4021 LINZ

An area of 2x4,5¢m? of each carrier was coated with TachoComb S coating suspension:
15 The amount of coating suspension correspohded to TachoComb specification {5,5mg

fibrinogen/cm?). The samples were dried.




Wl ospon(r)forte (3mm |yoph.Collagen 1,2 WIIospon(r)Spezial (1nm-~
Gel atine 2,1 Ethisorb(r) Patch (ZVP609) Pol ygl actin/di oxanon 14%3ly2005.

Tabot anp(we obbsskey t oxi di zed cel lulose 9,2 Col | agen spon%e %com&d -J-
col l agen, foamed 0,15 25 July 2005 WD 02/ 058749 PCT/| B0216T48&/013% Coment

Al'l carriers except Nyconed col | agen sponge are not flexible after coating.
The sanple has to be cut out very cauti2dusly. If it is cut out by using a
pair of scissors a 5 |lot of the coating material will flake off because
the layer in itself is rigid. Ethisorb patch showed al nost no connection

with the coat} terial at all. Wen shaken a little bit, all of the
coating: pee?’sAg??‘qlpeiqiéixgcmc‘gf’%gfap?reﬁfg eag? FRABHERBRt ween Nyconed col | agen
sponge and the other carrier materials shows 10 quite clearly. Elasticity

of the noi .coated carrier Procedu 15 1. Coating of different
‘carriers Azst' zﬁggd@?s'%ﬂftégrlr@’%waéé‘??ﬁe‘%ﬁ WS was coated with TachoConb S

coating suspension. The anobunt of coating suspension corresponded to - -
TachoConb if.cation (5,5mg fibrinogen/cnR). The sanples were dried. 20
2. A sanpl Z‘Peg&%}g%%f'pgqnicnﬂ was prepared of each coated carrier. The exact
starting area of the dry sanple was determ ned. 3. The sanple was

noi st ened %gga'pld} on an elastic Latex sheet fixed to a specie' equipnent
as descri b&d et ai| under the headi ng "procedure” Then pressure was put

25 on t he -Baslgtica bakhcelrhels pepamdrecisioh i@bmg)ti mes of expansi on and
r el axat i18n Ebrtlef shegt IS exggnded for athird gi me. The area of the carrier
was neadlr ¥PrEX YRkercomnRioed with Ixatioglevissi nt . Met hod description 30

Appar at us/ BblemiastalnsifimReei gadldtion pump (| KA PA- SF)

Stop-watch, scalpel, tubes of 2cm intemal diameter with stopper

Procedure
15 4x1cem? coated area are cut out of the coated carrier using a scaipel.
. The sample is placed in a balanced tube with stdpper.Then it is shaken on the Vibrofix
shaker (frequency: about 1000rpm) for 2min.
The sheet is removed and the residual quantity of coating material (abrasion: mg/fcm?) is
reweighed.
20

Calculation:

Abrasion (mg/cm?) = weight of residual (mg)-tare (mq)

4cm?
25

Resuits

Carrier . Substance Abraéion (mgfcmz)

Opraskin® lyoph. Collagen 2,1

Willospon® forte (3mm) lyoph. Collagen 1,2

Willospon® Spezial (1mm) | Gelatine - 2,1

Ethisorb® Patch (ZVP609) Polyglactin!dioxénon 14,3
Tabotamp@ NU Knit , oxidized cellulose ' 9,2‘ E
Collagen sponge Nycomed collagen, foamed. 0,15




Pressure buffering bottle (3 outlets) VDO nmanoneter (0-250nbar) 35 Glass
funnel (O openingl: 30nm opening 2:15m) 25 July 2005 WO 02/ W AY>

PCT/ 1110246/ Silicone tubings and clanps, Latex glo med) ,
scal pel , rulggéﬁﬁgh mllimetre graduation, scissors Physr%ﬁiﬂﬁfzpp§hlrne 5
Procedure - The foll ow ng equi pnent is connected air tight to the three-
outlets of the pressure buffering bottk@ via silicone tubings: a)
"peristaltic punpe b) manoneter 10 c) gl ass funnel/opening 2 A doubl e sheet
of about 8x8cnR is cut froma Latex glove. This sheet is fixed airtight to
the glass funnel/ opening 1. About 5-7cnR coated area are cut out of the
coat ed carrpgmﬂﬁiﬁng a scal pel. The area of the sanple is neasured

(starting apgadmierttScepalydthaf cdibes spdide e nolﬁeﬂb!eséf@ﬂedaﬁﬂgth sal i ne and
pl aced on the Latex sheet. Then it is pressed to the Ll%lé?éfegSheet manual | y

for about |Thg paMplsihag teihe ?&Eﬂ“&t’%‘iytqaé’ﬁﬁ'd%% i s ek eyt pPAL a?ﬁl?éﬂ’sl@

putting of Rt Bf BeTebfing® AL Will FEAEDSF beddlist the lay? iR fbefist Ndi€ EEMsbb® patch
rel axati on of the Latex sheet afterwards. At the third _expansion the area
(length andsmw@relm@st rcheornestioni withithe epating matesiat abialkWhere Shakshe littie g, al
poi nt of Laf RO ulation: "Elasticity" factor = area of
the carri er at tﬁaﬁg’%panslr'on c%ﬂ)(gt arting area of sanple Results “Carrier
Substance El asticity factor Opraskin(r) lyoph_collagen 1,78 W!IIospon(r)

1;0r7tge (3mMM) b §iRBrent'pbR%EM Rydomctt clagbAEPBREE hndRGE bitler CAMRE} nfftLiRld Bfows

10 quite clearly.
Elasticity of the moistened coated carrier

Procedure

15 1. Coating of different carriers
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

fibrinogen/cm?). The samples were dried.

20 2. A sample of about 5-7cm? was prepared of each coated carrier. The exact starting area

of the dry sample was determined.

3. The sample was moistened and put -on an elastic Latex sheet fixed to a speci~’ -‘f?
equipment as described in detail under the heading "procedure”. Then pressure was put '
25 on the Latex sheet which expanded- Aiter 2 times of expansion and relaxation the sheet is

expanded for a third time. The area of the carrier was measured at the highest expansion

point.

Method description
30
Apparatus/Chemicals
Peristaltic pump (IKA PA-SF)
Pressure buffering bottle (3 outlets)
VDO manometer (0-250mbar)
. 35 Glass funnel (& opening1: 30mm, opening 2: 15mm)



Et hi sorb(r) Patch (ZVP609) Pol ygl acti n/ di oxanon 1,0 Tabotanp(r) NU Knit
oxi di zed cellulose 1,15 Collagen sponge Nycomed coI | agen, f oatrefy1%%85 25
July 20(150\6909%%4)58749 PCT/1B02/ 01453 '.. 28 Comment The el asticity. of
the noi stened Col | agen sponge Nyconed (TachoConb S) is onBCHIB®fés35

i nportant characteristics of the product- Elasticity is essential in
thoraci c and abdom nal surgery. After gfuing the carrier should be able to
foll ow for exanpl e expansi on and relaxation novenents of the lungs or

i nt est i nesSilidespeabiabs YanBt dams, b(ét)axsd]wh%d(sazﬁgﬁr&ﬁéd)cbééipelat'ul@rl With Hﬂllmetre
det ached from he coating i medi ately. Coated WI Il ospon(r) Spezial and

Qpr aski n( 19 UG0S Uct ural defects during the test 10 Use of coated
carrier irPysidbgapsgingur gery Procedure: 1. Coating of different carriers
15 An area of 2x4cnR of each carrier was coated with TachoConb S coating
~suspensi on- The anount of coating suspension corresponded to TachoConb
speci fi (Satﬁromdu(fé sng fibri nogen/cnz) The sanpl es were dried. 2. The-

handl i ng o[f E) coat ed carr use in endoscopi c surgery and
the | oss 'OF ﬁ%‘f’?’ﬁge%BmFB fsmcgnﬂ Bglﬁbt‘a?tet‘dé%r?@#?e@“ &f dhgipregsure

‘phot o- equibaffediig batfle MatdiRend agsindgddt i on  Apparatus Endodock: Endoscopic

t ool desi rc_cyiged f%[ t he use of TachoConb(r) in endoscopic surgery 25
(see- Fi guPePoyst 'GPYEPSphot o- equi pment . List of investigated carriers
Carrier Ca)magomerireri al Opraskin(r) Iyoph. collagen WIIlospon(r) forte

3 I : WI | S 1 | ati Et hi b
LT, AR i 5 Lo 0 (1 ol aine Exhrsoro

A double sheet of about 8x8cm2/ is cut from a Latex glove. This sheet is fixed airtight to the

glass funnel/ opening 1.

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

The area of the sample is measured (starting area). The coating of the sample is
15 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

expansion the area (length and width) of the coated carrier is measured at the highest

20 point of Latex sheet expansion.
Calculation:

-Elasticity” factor = area of the camier at third expansion

25 starting area of sample
Resuits
Carrier Substance Elasticity factor
Opraskin® lyoph. collagen 1,78 |
Willospon® forte (3mm) lyoph. collagen - 1,53
Willospon® Spezial (1mm) gelatine ‘ 1,79
Ethisorb® Patch (ZVP600) | Polyglactin/dioxanon | 1,0 “
Tabotamp® NU Knit ~ | oxidized cellulose 1,15
Collagen sponge Nycomed | collagen, foamed ' 1,55 |




- Tabotanp(r) NU Knit oxidized cellulose Collagen sponge Nyconed col | agen,
f oamed 25 July 2005 WD 02/ 058749 PCT/ 1B02/ 01453 29 Procedur e®Pl¥EtPe .
series t%ﬁﬁ@;ﬁ%ﬂ%ﬁch carrier 1. Picture: Documentation of the non-coated

and coat e8CAVT & sanples. 2. Picture: The coated sanpl es"QVBRQUSt ed

into the endoscopi c equi pnent (Endodock). 5 The sanple has to be flattened
manual ly to be able to wap it around a&&uiding pin". There the sanple is
inserted carefully into the steel tube of 10nmin dianeter. Docunentation

of the sanple partially inserted into the Endodock tube. 3. Picture: The
sanple is pushed out carefully. Afterwards the sanple has to be unfol ded.

The coating that has split of the carrier due to this handling is gathered
besi de the gghkiegr- 10 The unfol ded sanple after insertion into the
endoscopi ¢ equi prent and the loss of the coating due_to this handling are
docunent ed. Theoplaelifity of ShaBaisienad elageB Freges hcermed dGRholommbye) Ryrnsneidei n
endoscopis aipoRShYchatadiB®sticd Df 1RS brodepR RIHgReinARPEdseAtiAIgn 1RbrabiBenll AdRtinat -
TachoConmb S is inserted into an endoscopi c equi poment. The tube of thi

equi prent | $rgeAPT gluing. Ymmepirier shawgiles .a%t%@lb%'@@%@ma’%@w%%ons @hd
- TachoConb %elﬁ?{iﬁﬁto.@é}ﬁgn@'?ﬁtﬁé"ﬁﬂg%ﬁﬂ%ﬁné’i%EQC@H}QE&@W ShdWeddeih &6ty

inserted. care into the tube” Therefore the connection of the coating
to the car ratall. hdefached fiom the sestingimsnadintely. Soated YVikesponh Speiietianst OpeskinG

stay flexible enough, in d condition to 20 be bent and rolled up. Wen
brought to Stq‘?é’egis?'g'c%'faqPﬁ@%ﬁﬁ'ﬂwhﬁ'ge oConb S is carefully pulled out of

t he tubeio Then it has to be unw apped and placed to the wound surface. This
of ten requiyes fsomfaeéfq(y ust.rents. Therefore adhesion of the layer to the .z
carrier shodfHOHRAeE GHAY R HBUGFOPE St and this handling. 25 Results The)
results are seen fromthe enclosed Figures 1-6. An estimate of the cast of
coati ng erial is as follows: Opraskin(r) 30-40% 30 WIIlospon(r) forte
60- 70% W I'T'BSPBHEr) Spezial 50%

- 1. Coating of different carriers

15 An area of 2x4cm? of each carrier was coated with TachoComb S coating suspension.
The amount of coatiné. suspension corresponded to TachoComb specification. (5,5mg
fibrinogen/cm?). The sampies were dried. _ |
2. The handling of the coated carrier samples for use in endoscopic surgery and the loss
of coating due to this handling are documented by a digital photo-equipment.

20 )

| Method description

Apparatus _ _ &3
Endodock: Endoscopic tool designhed for the use of TachoComb® in endoscopic surgery

25 (seeFigure 7).Digital photo—equipfnent.

List of investigated carriers

Carrier Carrier material

Opraskin® lyoph. collagen
\Aﬁllospbn@ forte (3mm) lyoph. collagen

Willospon® Spezial (1mm) gelatine
Ethisorb® Patch (ZVP609) Polyglactin/dioxanon
Tabotamp® NU Knit oxidized cellulose

Collagen sponge Nycomed coltagen, foamed




Tacotanp(r) NU knit 60-70% Ethisorb(r) Patch 95% Coll agen spg Jgez‘#\%corred
. <5% 35 25July2005- W O 02/058749 PCT/1B02/ 01453 30 As Ethisor { 9’ :
very rigivlpeaé%i@r the adhesion of the coating is very bad. Therefore:
coated Ethisorb lost alnost all of the coating in this i nfESHPEAMIHLN.
Conpared to coated collagen sponge of Nyconed all the other investigated
carriers have a flat surface to be cc@&ed. Therefore the coating lies |ike
an flat carpet” on the carrier. This leads to a rather 5 unflexible
structure gPCede dry coated carriers. Bending or rolling up often breaks

the coatimguldseribs flden AELEL chigertion of the coated carriers into the
tube of the endoscopic equl pnent and the unfolding of the sanple

af t er war ds'- &iqturedpesusmantaioreqithe obi-againd apdgateticahits eaRBIdsost 10, quite a

| ot of the ¢aabkng e_areas are |left wthout coating material.
The structure and ?%)%?%trggtsgw c%%e'ﬁg%r?ﬁ%l aocthe a@ﬂ'%eﬂH’B”‘l?ﬁg(%‘d@ﬁoﬁkie
hi gh 1 exilbrIsempledhas tphettatientd Gannalirty berabioicsirenetheond b?“m& F’hﬁ cARA
col | agen $ROBLRNIL f ihOFIRLL ol al chanbers inside. 't he
surface these cﬁ%%’b@?s ar eﬁ%‘@py{ﬁ?@%\;&%’%ﬁ@wg nm B @a‘mﬁeﬁs enl arge the
coating sifocH@entation piihe searplawartisily iosaicdngioshs BRBSISUK tise di St ri but ed

evenly ongo . ce, During. the -drying the solution

cont ai ni n% Efgpﬁe 'ﬁ*fﬁ“ﬁ'ﬁ%ﬁ%ﬁ%ﬁ%gt" il %f”hy'ilgiqr\"’?% tg‘% sa@plekas; tathe urtielded.

caverns. Theredtpadhatduiscpings s camier thee UhistRNERTY BRAURIIZEP-ANHRAR RS
t .

inserted AL QnR i ! nt wth only a small |oss of coating
mat eri al or _ng oss&%zi"t?IB Iglq%ggpsgﬁ@nh'\ﬁ&nphﬁl O5FPPRIE aBiemand apd dhe GemsbofShes a
bi g advante®ivgdoepathétharaling breoddmimenten/est i gat ed coated carriers. 25
EXAMPLE 3 Dose-finding tests of active conmponents The dose of active

conponents has been found by two different experinmental nodels in 30 which
t he strengemment adhesi on was neasured: tensile strength on rat |iver,

'?'gggisi gngé:éeh%@tﬂﬁabgﬁ Etggdtt&? }e\ggjlingvc% igg(;jer;[ Isg()snlgj;%ﬂ\%c%?nse%r) Ei‘n Ierrlldcr‘.igéopt% gunrggryplf;, the
15> most demanding application of th_e product. TachoComb S is inserted into an endoscopic.
equipment. The tube of this equipment is generally 10-13mm in diameter. To be inserted
into the tube TachoComb S is flattened and then wrapped around a guiding ,pin“ and then
inserted carefully into the tube. Therefore the connection of the coating to the carrier and
within itself has to be strong but the product has to stay flexible enough in dd condition to
20 be bent and rolled up. When brought to the site of the surgery TachoComb S is carefully
pulied 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 :fayer to the carrier should be
strong enough to withstand this handling. |

25 Resufls

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

Opraskin® 30-40%

30 Willospon® forte 60-70%
Willospon® Spezial 50%
Tacotamp® NU knit 60-70%
Ethisorb® Patch 95% . . - r

‘Collagen sponge Nycomed <5%
35




A wound of | x 1 cmand about 1 nm deep was nmade on the |eft I%ﬁj& 2&0 | i-ver
of 35 anaesthetised rats in order to produce an o00zi ng haenor 58 .‘5Th_eh
wound was_ seated 25 July 2005 WO 02/058749 PCT/1B02/ 01453 31 with a.l x
1 cm pi eCO805¥4¥hoconb” S which was connected to a spring Wal/H98@145Fhe
tension at which TachoConb S was tom off was neasured B. Strength of
adhesi on agai nst el evated tissue presswe in rat kidney 5 A snooth | evel
strongly bl eedi ng wound was produced on the | eft kidney of anaesthetised

rats by C,Utégshgﬂ\is%hﬁ@ ?sbgqherg?@icg¥§ﬁigﬁ thPbahdSon®% She TBSHMPINENGSHS Efﬁélge‘#ct)r o

wi th Tacho test she I ssue pressure was el evated by closin
venous dr aicoaigd Ehidohfioishgimeash all ob o coatdig inathes isudstiostivrutGampared tq cdted

into the kidpey. The pr ure at iC TachqCo S started tp .detach S
st og. - £oR08ReRoR RGN o atiner DHeSarRL Rt RUEE A fit FEARG 10T
di fferent aoplked! Thabfdre thé boging. lies Ghepqskdticarpadf o the dcayar Thslemigtib ofather

et o0 LB WA CE i BRFOS o BRRLD SRR oo

i

pressure i rostigikiidsgy, mbar n=5 n=5 0 6.20 0.02 47 # 9 0 2.40 0.20
0:03 6316 1.30 1.73. 0.30 0.06 81 12 2.92 1.85 0.39 0.55 101 113
5.10 1.87 0.390.03 110 113 7.22 1.82 0.380.22 97 13 10.02 1.75 0.400.07

8710 15 2Q\tépinkeHion280he MR EARSE4BLPHRE 1B 2 A< 2Rdostdpic equipment and the
| unfolding of the sample afterwards ali carriers except collagen sponge of Nycomed lost

10. quite a lot of the coating so that large areas are left without coating material.

The structure and texture of Nycomed collagen sponge is the basis of the high flexibility of
TachoComb S in dry or moistened conditions. Nycomed collagen sponge is foamed and
has polygonal chambers inside. On the surface these chambers are cut to caverns. These

15 caverns enlarge the coating surface. During coating the coating suspension is distributed
evenly onto the stméfﬁred surface. During the -drying the solution containing both
ﬁbrinogen and thrombin is fixed as solids into the caverns. Therefore TachoComb S can
be cut to desired sizes and can be inserted into endoscopic equipment with only a smalt
loss of coating material or no loss at all.

20 _

The high flexibility of dry TachoComb S is a big advantage compared to all other

investigated coated carriers.

25 EXAMPLE 3
Dose-finding tests of active components

The dose of active components has been found by two different experimental models in
30 which the strength of adhesion was measured: tensile strength on rat liver, adhesion
~ strength against elevated tissue pressure in rat kidney.

¢

A. Tensile strength on rat liver _
A wound of 1 x 1 cm and about 1 mm deep was made on the left lobe of liver of

35 anaesthetised rats in order to produce an oozing haemotrhage. The wound was sealed -




- TABLE 2 Strength of adhesion of TachoConb S containing different apgbunts of
thronbin. Conposition of the |ayer Strength of adhesion (nean™ gbf
Fi bri noQ%ooﬂ}B‘:fs‘?m)i n, Tensile strength Strength of adhesion against - ng/cn?
|UWcn2 on rat Tiver, NcnR elevated tissue pressure in raPCRIBR&ISINDar
n=5 n=5 0 0 0.200.02 47 9 6.15 0 0.270.01 5710 4.72 0.92 0.390:02 849
5.10 1.87 0.390.03 110 13 4.78 4.95 0335 0.02 979 4.70 9.63 0.30 0.02
109 13 4.75 19.83 0.27 0.03 91 20 5 The obtained results reveal ed
consi der ablveithda fif e efig @feckalf WeRRoSEWB 'AlvhitA AL EHhectelN® a 99!?[’1 lah@195,ef O
0.9.to 10 LU./cn2 with a constant human I"brirnogen

human t hronbin S

content ‘of q%’ﬁdﬂ%%ﬂﬂ?@ﬂ%%@%&ﬁsmqﬁwew%mn fibrinogen was 2.9
to 10 7.2 ng/cn with a constant human thronbin content of about 2 LU./cn®
These in vié/ tests confirned that both the concentration of fibrinogen
(4.3 - 6.7 n&f’%’ﬁﬁ Of Z8le PR ARVPIRG HSSUSP TSRS BT Kopes - 2.5 | U cn),

whi ch are usstodth levdh e orkACRIBS@IE wolifg Wb BrddRisd B}F%@%%%ofgﬂggﬁﬁgg‘éﬂb

H also reSL{I i) in naxif{mql adhesive strength 15 for Tacho

Effi cacy of “TRYKUELRPIeNont epe avaiipr ghite Bpsanthe wouwnd Was sesled ith DegboCaabThe
ai m of thi $ teshVerbisyTisk06 pRRSUEWAOIPR] ' ifd -
TachoConb H (Scont ai ni ng g rotinin) w ttﬁd %@ﬁ%gw%éﬁdvﬂgtoﬁ%ﬁéé‘eg%%o&rﬂpﬂ? in
a cani ne nB8eolNIGs Sit@ks, Sefitiorpdpe 7@b intyy (88 KidnepCTVHERPPEBURS 3t 3Bhicand
liver |esi gashoGoni Sis@iteds dRRS Wik fndddurgcm dept h) of the spleen were
chosen tg m m ¢ oozing haenorrhage. Resection of the tip of the cranial
liver 3_ e was perfornmed to

: - TABLE 1

Strength of adhesion of TachoComb $ containing different amounts of fibrinogen.

Composition of the layer Strength of adhesion (mean + SD)

Fibrinogen, | Thrombin, Tensile strength Strength of adhesion against
mg/cm? IU/cm? on rat liver, Nlem?® |elevated tissue pressure in

rat kidney, mbar
n=5 n=5

0 0 0.20+0.02 147 +9

0 2.40 0.20 + 0.03 63+ 16

1.30 1.73 0.30 + 0.06 8t+12

2.92 1.85 0.39 £ 0.05 101 £ 13

5.10 1.87 0.39 + 0.03 110+ 13
7.22 1.82 0.38 £ 0.02 97 13

10.02 175 0.40 £ 0.07 8710 -

15
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mmc a strongly bl eeding surface wound (2 to 3 cnR). A TachoConb H or~
TachoConb S patch was applied as the only neans of haenost asi ® t62%he - -
wounds (SsagBhabeh used for 5 spleen and liver lesion in ther 1£90)
Necr opsy was done 48 hours after surgery -as this is the period wth the
hi ghest risk of re-bleeding in clinical practice. Conplete haenostasis was
achi eved with both products. No case of?secondary haenorrhage was observed
at .48-hours necropsy neither at gross observation nor at 10 histol ogi cal
exam nati onTARIB® histologically there were no differences between dogs
appl i ed TachoConb H or TachoConb S when eval uating splenic and hepatic

| esions covered with the respective patches with regard to haenostasis and
heal i ng of Sthengépefrdinedlion ©aFaclafCseic Sndbataining Sifteesro aniagés ofdbrooiider ved
after surgery. The data of the blood count revealed simlar results for
both treatnment groups with a mld rise in white blood count 48 h post -

surgery. Ther¢Comipesiion df thkeawnces |iStleng®nofgidhsgen gheahgtSiBen ti ne -
concerni ng -any of the other paranetiers eval uated. Al so the coagul ationj 20
tests reveal ed no differences rel_ag _epl to the pr esence or absence of
aprotinin.. An (EERNE4dP T THomBIn00U | TahERIRIAgIP N Si¥engiioradndsioh againbolt h
treat ment grolips at” 48 jhours post qurgery. he_gl evation of white bl ood
count. and bl opgfamsy i nodeienEont ent |eakalvertN/eNh elayates Ussue PrEISHIfAL of v
response to the surgica traunma ang are not consiigqgshedSniaxi c side ef fect
of TachoConmb H or S 25t is conclyded that TachqComb S (wi thout aprotf nin)
.exerts the saire efficacy as Tacho@BmSH (contai r{frig®aprotinin) in
treatment of ¢gzitg—an tronghy birge g gopar engiay|lg wounds 1 dogs:| The*
stability of tﬂe cl ot r?éler t he chadsen "co'n&i tiong was not_influenced py 3
the presence ¢B6.1Absenceg0of aproti nijA.2730029 Jul y {28@510 WO 02/ 058749
PCTI | BO2/ 01453, =34 EXANREE-S5—Conpafgtiavealdaenost gllic g Wund—Seat+ng—E&f{f ect
~and Resi stance4'3 Absort%%%e Tacho??ogr%)'%ld?nd Tackl?gCo?rb H._ Experi nent aj
Study in the Psg05 - Purigse for the.3xudp3 110+ 13
| 478 395 0352 0.02 97 £ 9
470 9.63 0.30 £ 0.02 1109 %13
475 19.83 0.27 +0.03 91 +20

The obtained resﬁits revealed considerable differences between several variations. The
optimal range for human thrombin was 0.9 to 10 !_.U.chm2 with a constant human
fibrinogen content of about 5 mg/fom?. The optimal range for human fibrinogen was 2.9 to
10 7.2 mg/cm? with a constant human thrombin content of about 2 1.U.fem?® ' }
These in vivo tests confirmed thaf both the concentration of fibrinogen (4.3 - 6.7 mg/cm?)
- and the concentration of thrombin (1.5 - 2.5 1U/cm?), which are used in other TachoComb
formutations (TachoComb® and TachoComb H) also result in maximal adhesive strength
15 for TachoComb S.
EXAMPLE 4

Efficacy of TachoComb S in Sealing Spleen and Liver Lesions in Dogs
20 | | |
' The aim of this investigation was to compare the haemostatic efficacy of TachoComb H

{containing aprotinin) with TachoComb S (without aprotinin) in a capine model of spleen




The test was designed to assess the imedi ate efficacy and short term-
resi stance of a haenostatic fleece on a spleen |esion inducedzﬁJH'leOrqg-.pi g.
10 I\/ateriv@‘!,ﬂ?{kgﬁget hods 24 female pigs were used in the study. 2 groups of
haenpstatic fleeces were randonly tested: TachoConb H w PEVERR®E4sAI n. and
TachoConb S without aprotinin. On the day of surgery the animal received a
“fleece directly obturating a standardi®ed 2 x 3 15 cmlesion surgically
created on the ventral part of the spleen. The i medi ate and haenostatic

ef fect of ¥Meliver desiensndacisioniandt puhcty (Odunmi aeptbher trusHIeEn Werdbhsdsr & and
measuri ng g } AY=Tel rr e. The. adherence of
TachoConb I—;_Jﬁg%gb%ﬁgwas ngﬁgéﬁe'&%sgét%roq%enﬁ%ﬁfgg Ct'WBQ'?WB‘F fobe wagmnsERENS D tor
and resi st'BAt@a §FoRglY hlaedingrsualase wasni (¥ 658 icgB). 60TadnoGoRt B35 TAGhIAERE S

i ntraspl eryaen ; I ' t venous. vessel s). \Wen the pressure

r eached aan al %ﬁ@%ﬁ %t'g%rgltﬂg,gné;afﬁ'sé%f'gﬁlyﬁﬁs*?%o% ‘392"'(‘5‘. (B3mefaish used fg. 04
ng) was “adRieRn ddver tesidmioribasemarday)i Mécrppeswhs @ond SISTsdund SRerYurdlDy -as

accor di ng igisane Bafsd AT B ARG AULRLS LD Lo By mens of Thest

phar macol ogi cal subst ances, e rup e re of the
TachoConb H and S repaired | esion was quoted for each animal. 30 Results

No differepgpias ween treat ts at the time of spleen |esion
surgery on ﬁfphe hgée@n'tﬁ(g%g gc‘ggéfaec&?mdﬁ"tgﬁp?tﬁzﬁ ucts. \{p 099559 Fgcondary
PCT/ 1B02/ haersgrizme wes tdtsenedatddd-holrs fﬁ%‘cmfsﬂr?eiﬂh@tlw,gréégeoﬁﬁwaﬂéﬁ%kcag iy

appear 36¢ gisfod s was identical. Acute pressure measurenen
resi stance too ruptgﬁgrdéﬁ\%\gc?né not significantly different 5 between both

experimental groups. No rupture of the material occurred. Bl eeding of the
| esi on wag.g b4 animals with TachoConb S and 2 aninmals with
TachoConb H ?\?\nat&}\ssgﬁfgpga%?t‘?%ﬁa © \glf{eﬁ"?PSi bty oas applier fipshastasep dhior
exani nat i b2cholgads$ evherhetalagingtsphinic BBY hepstid ledioRs %%h\éﬁﬁﬁré §6Lnyd he
fl eece Stﬁé{ﬂ{é&lfﬁhh ?@éé}&ltgl% seeped to m)dl-fgy the m croscopical pattern by
| esseni ng t he emosiasis and healing of the wound. No case of secondary

15 "hemorrhage was observed after surgery.

The data of the blood count revealed similar results for both treatment groups with a mild
rise in white blood count 48 h post surgery. There were no differences between groups or
between time concerning any of the other parameters evaluated. Also the coagulation

20 fests revealed no differences related to the presenf;e or absence of aprotinin. An elevation
. of blood fibrinogen content was evident in both treatment groups at 48 hours post surgery.
The elevation of white biood count and blood fibrinogen content can be attribuied to an

'inflammatory response to the surgical trauma and are not considered as toxic side effect
of TachoComb H or S
25

It is concluded that TachoComb S (without aprotinin) exerts the same efficacy as
TachoComb H (containing aprotinin) in treatment of oozing and strongly bleeding
parenchymal wounds in dogs. The stability of the clot under the chosen conditions was

not influenced by the presence or absence of aprotinin.
30




degradation of the fleece. No specific cellular pattern was observed. -
Concl usion 15 The i nmedi ate haem)stgti c activity of 2 fornul af3HHSoBs--"
TachoCo n , was investigated in standardised sple i on _rnodel
in 24 prgvsquﬁg?%#at erials behave simlarly for efficacy, gﬁ%ﬁ@f?&@:‘t o .the
| esion and conpliance to the parenchyma. Their efficacy was inpressive. 20
Their resistance to bi odegradati on and3droteol ysis was investigated at the
72nd hour . followi ng surgery by increasing the intrasplenic pressure' (by
mechani cal BoWMPidhar nacol ogi cal neans) and the recording of the | ocal

resi stance of the TachoConb H and S fl eeces. No significant difference of
‘the resistance of the 2 materials could be 25 evidenced. Hi stopathol ogic
findi ngs i rChoedraileh daarposthifat WdedprSehbay yEffectd agd adebistamcof ol adbsizpatle S .

TachoCony HARBRETRSGARL T aioy Ao Ehpe Rt A @ 0 PBEal st rongl y

bl eedi ngssplenic lesions in pigs (surface lesion 2cm x 3cm 3-5mm dept h; - .
n=12 per %ou{gﬂ). ter 72 hours the intrasplenic pressure was increased by
ligating tR&"REELR| e WPh(s). Thereafter intraspleni'c pressure was

additio ][lal I’I&gulei tegrm ddsiged Qﬁésﬁg?e gflmegalttﬁ aﬁica&’mn@isgerlmahe restsnoedr or
signs of r eedj or occurrence of bl ood bljsters 25 July2005 WO
PaTmeEghe § = h

02/ 058749 39%930n 3§P9RA&GSIAHRIVWEIR e PGt opat hol ogy of sanpl es

(lesion site sealed with TachoConb H and S) was perfornmed after necropsy.
TachoConb and TachoComb H exerted simlar efficacy, adherence to the
| esi on &Rd Maleddapeimes{eeds o t he parenchyma. - EXAMPLE 6 Conparati ve

Haenost at i 4\Mémar ;§E§Iwag usEH 8¢ theaQidafRes GRIPRCH HfenfitaiciRRLEs wefe Tﬁﬁbﬁ@?ﬂh}
S and TachoConb H. perimental Study in the Pi g%l n a Mdde] .of Acute L
~ Pancr eat i t 1&5teiTgeReCoBP H Wih sprodyinand TasheCRad Jwdhatapretmssess the
i nmedi ate efficacy and short termresistance of a 15 haenostatic fleece on

a spleen lesion induced in the pig in a npdel of acute pancreatitis.
On the day of surgery the animal feceived a fleece direcily obturating a standardised 2 x 3

15 cm lesion surgically created on the ventral part of the spleen.

The immediate and haemostatic effect of the fleece was estimaied, by countihg the
number of blisters and measuring the time necessary to stop haemorrhage. The
adherence of TachoComb H and S was noted.
20 |
After 72 hours, the short term behaviour and resistance of both materials was investigated
by increasing the intrasplenic pressure (clamping of the venous vessels).
When the pressure reached an almost steady state, an adrenalin 1V bolus (0.02 mg or “ }
25 (.04 mg) was administered to increase arterial pressure, associated or not according to a

Dobutamine chlorhydrate infusion.

. By means of these pharmacologicai substances, the rubture of bléeding pressure of the
TachoComb H and S repaired lesion was quoted for each animal. |
30
Results .
" No difference was detected between treatments at the time of spleen lesion surgery on

the haemostatic effect. - ) ¢




Mat er i aI s and nethods 20 femal e pigs were used in the study. 2 %Lou sof
haenost at i c fleeces were randomy tested: TachoComb H with apfotPAPH: and

- TachoConty, %’)6 gut aprotinin. 20 On the day of surgery the animals.
r ecei ved a ? eece directly obturating a standardi sed 2 x PEVBROESEON

surgically created on the ventral part of the spleen. The i medi ate
haenpostatic effect of the fl eece was e¥al uated, by counting the nunber of
25 blisters and neasuring the tinme necessary to stop haenorrhage. The

adherence @it thd aebsfeDMHokHaAG075 hoas, med ﬂ@lachsi&@F»c isPeRthrRe S Yokt ﬁeéé’éé {R:SE
t he gal | bl ?cgar was punctured the bile was collected and 10 m of

were injec ‘Fﬁ‘irough the Wrsung's duct, to induce pancreatitis. BI ood

“enzyne 30 levels were nonitored before and daily after surgery (lipase and

- anyl ase levels).. Small pieces of TachoConb H and S were deposited on the
pancr eas pﬁ‘FBﬁ?cWﬁﬁ%[‘"Srf“??%"e'B%t FBhirsistanss. toomiphie yvere awt siopificartho Jfermt

PCT/ 1802/50béﬁ%ea_botrﬁéi;%rm?&tﬁgw t he short term behaviour and resi stance
to enzym c degradation of Tacho rrb H and S were invesiigated by

increasing the intrasplenic pressure (clanping of th&€%venous vessels and

phar macol ogloGaptureanhe ma'ierrem sa;uwéa Blegainy eetﬁeqeebﬁ%a%beéﬁpérn @Lﬁﬁ% wigt €

an |V adrepalin bal us rrg | ow ndg a -nor adr ena

i nfusi on off a@@”?tbs@n&? ?F@'Pﬁ‘ﬁr‘l‘"‘ﬂé@(?h@lﬁ?'ﬁ dﬂé’r"@'cpfteoa ditivoalddisier v grovp 4).

pressure associated or not to a Dobutam ne chlorhydrate perfusion of 0.3
rrg/m n. 10 By neans of these pharmacol ogi cal substances, the rupture

of bI eedPnlfisitediel raxagtingtica supgesioddhal apratinin Snaie puert @dpiotestive efiast otk

for each apdde!sinfensl éﬁotllg? skBBedhb ‘?ﬁcﬂhfgaﬁe r?m%rs@&ﬂs@zll E)gﬁPﬁW%s%lﬁ}wé d Y

for immediate haenostatic efficacy, erence tot I‘on an

conpl i ancedegsadionpf thaBeseralio yeraiic cefiplac Retjernans\absgrvednpr essi ve. Bot h

fleeces were unaltered by macroscopic exam nation, at day 3 al though the
enzymatic conditions were severe, especially on day 2 in the blood, and

still on da97@usier 20 the peritoneal fl uid.

15 The immediate haemostatic activity of 2 formulations of TachoComb, S and H, was

investigated in standardised spleen lesion model in 24 pigs.

Both materials behave similarly for efficacy, adherence to the lesion and compliance o
the parenchyma. Their efficacy was impressive. '
20

.Their resistance to biodegradation and proteolysis was investigated at the 72" hour

~ following surgery by increasing the intrasplenic préssure ' (by mechanical and
pharmacological means) and the recording of the local resistance of the TachoComb H
and S fleeces.. No significant difference of the resistance of the 2 materials could be

.25 evidenced.

Histopathologic findings indicated however that the proteolytic degradation of TachoComb
S was slightly more pronounced than for TachoComb H. |

30 TachoComb S or TachoComb H were used as only means of haemostasis to seal
strongly bleeding splenic lesions in pigs (surface lesion 2em x 3cm, 3-5mm depth; n=12
“per group). After 72 hours the intrasplenic pressure was increased by ligating the splenic -
vein(s). Thereafter intrasplenic pressure was additionaﬂy increased by injecting -

adrenaline. The pigs were observed for signs of rebleeding or occurrence of blood blisters




At the 72nd hour, no significant difference of the resistance of both -~
material's could be evidenced after increase of spleen pressur%‘s.‘fu'zgo%e“\
rupture terial occurred in the TachoConb S group. i of >t he
| esi on %%ngss?gz?ved in 1 animal wth TachoConb S and 2 anll)%aff@qw&ﬁ
TachoConb H (with one blister in the TachoConb H group). Hi stopathol ogic
findings indicated no significant di fféPence in the degradation of 30
TachoConb S conpared to TachoConmb H. No specific cellular pattern was
observed owhder e ppichdristopathelagy ofsaomies (lesiernsiis ssajed With Jachepnoh H and S)

. TachoConb | tact with high concentration of pancreatic
‘enzymes di%ﬁ@%@ﬁg\%%ﬁgﬁﬁgﬁ%gﬁchange. 25 July 2005 WD 02/ 058749

PCT/ 1 B02/ 01453 38 Conclusion In conclusion, no clear difference appeared

bet veen. TashaGeBhu s 4 TAHUCHID L SRASHMMNanblS) bahGRhel J9RR Bl © |

in conditions of Increase I'C enzyneS ~envifonmen speci

macr oscdpi exdnrphaoce in begseaypihyeala. evi dence of nodification of both TachoConb
H and S fleeces could be detected. The haenpbstatic efficacy of TachoConb S
and TachoComb H was investigated in a 10 standardi sed“spl een | esion nodel

(surface |IEXAERLEcCEh x 3cm ca 3mm depth; n=10/group), in pigs with acute

"~ pancreatitis induced by retrograde injection of bile in-the Wrsung"s duct

and subsequent ligation of the pancreatic duct. Snmall pieces of TachoConb H
and S wer eCombasratieppHaedosiatit h&V/qank r&sadingt Hifeel siride Résigiameer eaft iAbsdiieible

l'i gatiof t .72 houps after urgery_intraspl.eni ressyre. was,l per ed by
i oati o BenbBef S Hednoca P mupeiaha i P RS biocin'S Modh of Bileer

TachoConb MaramebtiiachoConb H behaved simlarly with regard to imediate a}
haenostatic efficacy, adherence to the |esion and resistance to increased .

intrasplenic pressure despite marked i ncrease of pancreatic enzyne |evels
(20-100 f oPapdse fontheestagy of anyl ase and |ipase in blood and 10-100 fold

i ncrease ncreatj c. enzynes in peritopeal fluid conpared tpo basal
lever sy e BRERRS I Giond KR ngts RGP REe ety Gt SRR, P eRRe &
t he degrsadeienantait fltacd ofardplesmidsibaaiiucadin tHe gi@inspawidk) 6f acoted parcagatitis.
pattern was observed on the. spleen. Even on pancreatic sanples follow ng

cl ose - ' '

Materials and methods
20 female pigs were used in the study. 2 groups of haemostatic fleeces were randomly
tested: TachoComb R with aprotinin and TachoComb S without aprotinin.
20
. On the day of surgery the animals received a fleece directly obturating a standardised 2 x

3 cm lesion surgically created on the ventral part of the spleen.

The immediate haemostatic effect of the fleece was evaluated, by counting the number of -
25 blisters and measuring the time necessary to stop haemorrhage. The adherence of
TachoComb H and S was noted. '

Then, using a sterile syringe, the gaflblader was punctured, the bile was collected and 10
ml of bile were injected through the Wirsung’s duct, to induce pancreatitis. Blood enzyme
30 levels were monitored before and daily after surgery (lipase and amylase levels).

‘Small pieces of TadhoComb-H and S were deposited on the pancreas parenchyma on its

gut connection. S ' ¢




contact of TachoConb H and S with high concentrations of pancreatic -~
enzymes, the 25 adherence of TachoConb H and S and hi st opat hol Tgy" #i%- not
reveal afy ¢¥is@f4o differences. Thus, no specific macroscopical or -

m croscopi cal di ffer ence between TachoConb S and Tacho HOr 03B e AT ed in
this highly stressful nodel of acute pancreatitis in pigs. 30 EXAVPLE 7
Conparative Brain Tissue Reaction and Effectiveness of Resorbabl e TachoConb
H and TachoConmb S Experinental Study in a Rabbit Mdel Under Nor nal

Coagul at i offtemd2 18Brd)uthenshdrd ¢erim Iﬂﬁpev:bmbbh@&by&aﬁcéﬁoJéHz)ﬁrrﬁp%graﬁ\Qon of
02/ 058749 fa(EF{ b%g%{ﬁlﬁé% 39 The al f this study was to conpare t
efficacy o Schotons"S HGrerMVaAdesias by nerserpaithe nHaspiegig M ssare (Ciamplﬂg
appl i cat i oof th@raiouslvessein andphamhaudiiesshl ieangbbi t s under nor mal

coagul ation conditions (brain tissue reaction = BTR, n=12 rabbits, eligible
n=10) and under hyperfibrinolytic conditions (HF) by local r-tPA -

appl i .catd d¥hém$id presbiet hchddh éﬁ&alrﬁoﬂoﬁtéad}aétaiee%hquadb@ﬁ;ﬂm”@di@s Aed
hem sphereoéé%gﬁlf {,)f -6 Iesmgw E'T a} |l ed brain |esion %n}?nmln
depth and 4hin iH 'ATAAHRY & forasieoali miusien 3% 65 o4 gn o/t #as| adsmigiaiergsilo

heni spher énwease Brieraﬁl ilessiutd) Jeacbiateand mtas alPEHRSIEH: cHlQr a6 PERlsi oLy
and one l?f%of} hem sphere was | eft enpty as control. After sea ing the
| esi ons ach &B’Pm H or S bleeding tinme was nmeasured under high

magni fication wth continuous low flowirrigation with saline. After
haermstl%m was acm eved in all lesions, arterial hypertension was induced

by i.v. enarih8 hﬁF%WPWWQH%PRﬂa”%F teaiupiisg of bleedingrmessasd nftheean

arterial ﬁrﬂeﬂmrﬁbmsfr@aﬁﬁedhéﬁéﬁw&gﬂﬂﬁdgor%'dﬁgnéﬁ this procedure
observation for rebleeding continued. After Iowering the MAP to nor nal

val ues again the skin was closed. Tinme to necropsy was 3 and 7 days (n=5
~rabbits e&ebplis In three animals magnetic resonance imagi ng was performed

bef ore negoﬁ? H& daﬁ 3% At _necropsy a gross observation of the |esion

sites was pertorRE§Nar éi'?ﬁf?‘é%"sfl?ﬂhavﬂlﬁ'ﬁ‘gﬁm o1 Bypedipiee heekestatio effithey, HE

seri esi5 adherence to the lesion and compliance to the parenchyma. Their efficacy was very
impressive.

Both fleeces were unaltered by macroscopic examination, at day 3 although the

enzymatic conditions were severe, especially on day 2 in the blood, and still on day 4 in
20 the peritoneal fluid.

At the 72™ hour, no significant difference of the resistante of Both materials could be
evidenced after increase of spleen pressure.

25 One rupture of the material occurred in the TachoComb S group. Bleeding of the lesion

was observed in 1 animal with TachoComb S and 2 animals with TachoComb H {with one
blister in the TachoComb H group).

Histopathologic findings indicated no significant difference in the degradation of
30 TachoGomb S compared to TachoComb H. No specific cellular pattern was observed on
the spleen. Even on pancreatic samples, the pieces of TachoComb H and S in close

contaqt with high concentration of pancreatic enzymes did not show any major change.




After setting the | esions as described in the BTR series r-tP s?q(agopped'

onto the lesion (0.3ng r-tPA in 0.5ml saline per |esion) bef

| esi ons sealed alternatively with TachoConb ‘S or Tagl&q, L,

Bl eedi ng@@éﬂ gﬁg measur ed under high magnification 25 an conp;lq?{d?)% | ow
irrigation with saline. Necropsy with gross observation took place on day
-1 (n=7) and day 3 (n=3). Hi stopatholo was perfornmed on the specinens

taken on day 3 for conparative reasons. During the course of the entire
study no dl‘drfce:sémces bet ween TachoConb S and 30 TachoConmb H were evident,

nei t her WI eal efflcac t e P
duration o CBP ngﬁ }“t)l r%",r ,d'fpneg?nmva % %e%ﬁagl‘fo%hTéﬁ'ggéﬁb 303‘3’ T%@\(/)C%éndn H
henor r hag e:onmslngvii'ﬂerntes;starwlel toaniptadesino tondiensFofs icressed opanmndafic agndyires
| esion site but under the skin of the whole face. Despite these severe

condltlonse"oylé%'?rﬂe achoConmb S exerted simlar efficacy conpared to
TachoComsb H. 35 25 July 2005 V\D 02/ 058749 PCTQ302/01453 40 EXAMPLE 8 -

Neur osur gi i cation.of Tac

Neurosur ool 2l b ool RACHOCONR ) and TachS0ORR Ron F A bR s,
a | arge sdhhed Sdkeebecomdd beidetactedieur osur gery. There exi sts no

conpr ehensi ve published data on the brain tissue reaction to TachoConb(r)
and  the use of antifibrinolytic agents (i.e. aprotinin) is still

cont r over Sihel hachfodthiice efficaep oTh%ch@dY\deSar@hdemblSfd'vamlntrwlgﬁwwEn a

I ssues: Th SSEsSS t o the short ter a| n t react i n after
appl i cdf ff“@? d?%?é%&%?fb epfop ﬂﬂ‘ta?ﬁg]‘?ﬁﬂ%ggné é"'BW ‘fﬁ‘zﬂ“h'bAP gredlons
as Cormar aslpige mbthaamtes@md%@émibﬁﬁd@ea by Gbirogragé ﬁ@e&lioﬁtdﬂbﬂ@ ircik \Madeau@ndA}

nodern | ma I.ng t echni gues The second o ti.ve
oot at | EMEPHpREREP L fGaHREISS B S et LR e PRSP SRS rerei on
(BTR & OUQ]soaétﬁbhéﬁtcﬁf theDpahdritas Rt WS Qité O GiMcrdyip &ivict Mpaths. yai B2 (blrsGRiip) |

and to evaluate if apraotinin has any influence on the, henpstatic ngﬂjtles

and adher EHEE"Y d?té%sl%?"“f h@eﬁ?‘gﬁaW%l igrreased by ligating the splenic vein

15 adrenaline injection.

On the spleen TachoComb S and TachoComb H behaved similardy with regard to

- immediate haemostatic efficacy, adherence to the lesion and resistance to increased
intrasplenic pressure despite marked increase of pancreatic enzyme levels (20-100 fold

20 increase of amylase and lipase in blood and 10-100 fold increase of pancreatic enzymes

in peritoneal fluid as compared fo basal levels). Histopathologic findings indicated no

~ significant difference in the degradation of TachoComb S and TachoComb H. No specific
cellular pattern was observed on the spleen. Even on pancreatic samples following close

_ contact of TachoComb H and S with high concentrations of pancreatic enzymes, the
- 25 adherence of TachoComb H and 'S and histopathology did not reveal any major

differences.

Thué, no specific macroscopical or microscopical difference between TachoComb S and
TachoComb H appeared in this highly stressful model of acute pancreatitis in pigs.

- 30
EXAMPLE .7

Comparative Brain Tissue Reaction and Effectiveness of Resorbable TachoComb H and.
TachoComb S: Experimental Study in a Rabbit Model Under Normal Coagulation and
35 Duwring Local Hyperfibrinolysis

D




20 .Material and Method In a series of 22 young rabbits, three GO !t_i gar“
| esi ons were made on each hem sphere. Twelve animals were assTgied %o the

brain ti ggyedsgaeti on (BTR) group and 10 to the hyperfibrinolysis (HF)
group. 25 In the BTR animals two of the |esions were fillEEM§®RA148&choConb

H and TachoConb S, respectively, while the third was left enpty as a
control. The bleeding time was neasuréd, and the occurrence of rebl eeding
due to induced arterial hypertension was nonitored. The aninmals were
killed on Teyaimsofdhis study wes tewogwere thedfiiay alf Ogichetoml AhREThEHOMSH 2O

per f or med.foldit -ani ks .. | ..resonance i magi ng for brain edenma
eval uation vvésd_]ggﬁogg @é%rpgﬁe‘@ffg?{ggﬁ%hns SSep d’}’%’eé[]‘{"ﬁgﬁdgifg?bltﬁwrt% ngpmal
ani mal s, iG92gRliON gorditiense (raipaiisshy peadtidor = rBTRL helS rabbis, \é@w@r@%b?%dy

al |

i nduced . Wnhbr 8 &pﬁﬂmy n ' [ 1N activator (rt-PA). three
| esi ons of no_ne y%_S eml@%héeorntgh%égg”? ir gg{p%%aq%et[g R IR0 a(ﬁhg'%sr)reTB'[eﬁfer
Bfam' 3 pher tf?WCﬁhlemaﬁd@mma@e bat yemﬁaﬁere\f@tazfﬂeﬁggtsnfg_y_ bR Q_irﬂ;é?_ﬁ}ém S.
eedi ng tdgigh Has, 3 Lhree ani mal s histol ogic exanmi nation was
per.f or med oSE?%]Day 3. &gg@ﬁﬁgﬁ’@n@&d@?mﬁ%{ | coagul ati on (BTR ani mal s),
haenostasis with TCH and TCS was significantly faster (p<0.001) than with

no hemst%@gmﬁﬁs' It was denonstrated that there is no difference
bet ween the bl ee ing times of both products (p=0.294), but that these

tinmes are TWeresi st rad lpsiohopeehemispherchase tebtdd@itdiradoddas 91os Téeﬁagb@ﬁ&) -
10 Dur hpggi g rial hypertensign rebl eeding occurred in [ of TCH
1 esi on. P3¢PFRREhTchR oD BEL AR MerG s dSF st ek aac seanotthe
‘henst at i esiagetithchatioSoentt Hyor Prisaceiigeting eilsepdhisd UfnU@thﬁﬁ\fﬁégﬂiﬁéﬁﬁon
i ncr easedyyg T8l %rég i u(ﬂCh{' Sﬂ’ﬁﬁre:‘m-g B>O- 83V Witonteveshing
absence of TCH or cres duri RdTEPIY AP s¥iRestifter PAepesiads wasoagtievesningalo
risk of rleBpesderigriaicbypertmson i_nﬁsthﬂusécﬁtl'bySti.ivcaédr&'ihﬂih¥sin}cf?@gn L Pgrg N9
tines in g4y né]i)‘;BFrﬂfwi%HcE%s}’? Tedn 1B it ! "Eylws S R L
di fference between the blead ngot AHECIREFSHEE IMAFd it leapis]Pmuatig aBiuring
15 this procedure observation for rebleeding continued. After lowering the MAP to normai
values again the skin was closed. Time to necropsy was 3 and 7 days (n=5 rabbits each).
In three animals magnetic resonance imaging was performed before necropsy on day 3.
At necropsy a gross observation of the lesion sites was performed and samples for
histopathology were taken.
20
. The HF series
After setting the lesions as described in the BTR series r-tPA was dropped onto the lesion
(0.3mg r-tPA in 0.5ml saline per lesion) before all lesions were sealed alternatively with
TachoComb S or TachoComb H. Bleeding time was measured under high magnification
25 and continuos low irrigation with saline. Necropsy with gross observation took place on
day 1 (n=7}) and day 3 (n=3). Histopathology was performed on the specimens taken on
day 3 for comparative reasons. |

| During the course of the entire study no differences between TachoComb S and
-30° TachoComb H were evident, neither with regard to sealing efficacy, folerating increased
MAP and duration of bleeding time, nor with regard to histopathology. Severe hemorrhage
was evident in all animals of the HF series not only at the lesion site but under the skin of -
the whole face. Despite these severe conditions again TachoComb S exerted similar
efficacy compared to TachoComb H. '
35




test: p=0.927 and T test: p=0.4102). 20 Finally, within a safety i nt erval
- of 99.73% (D<3sdD=ns) a significant difference between the h Yy % c-

ef fi cacy fane product under both coagul ation si t uat s _rul ed
out . é’?{}g ‘@%7 925 TachoConb H and TachoConb S did not r#dﬁ?@ogﬁv 3épemflc
hi stol ogi cal changes in the brain tissue. Both products have a good brain
parenchyma bi oconpatibility, as they di4® not induce nore tissue reaction
than the | esion alone. No adverse effects associated to the conbination
‘products weeeamprieiaol ogi cal ly evident. Histol ogical exam nation did not

- reveal differences between both products neither under normal, nor under
severely 30 disturbed coagul ati on. TachoConb H and S have the sane

herostatic ﬁéﬁrﬁé‘z}rbféﬁﬂ?p%‘ﬁcﬁtfyé of ARESCYRLSY BAATLBHETSEIRD DBrhinREeaction and
coagul ati on and hyperfiibrinolysis. There is strong evidence that

aproti ni n himesatictflegéesessn t he henostatic qualities and adherence force,
even .undey severely disturbed coagul ation. As conpared to the literature,

TachoConmb H and S establish nuch faster haenostasis 35 than oxidi sed
cel | ul ose aﬁiwdo‘”@rma@@lﬁnta arcusedoon playueeeale fanhagraPFEss 0 NRUERSHIGeTY. There

conposi t i 0’1?&5‘?%% ?%Lﬁnp%n%ﬁéﬁé' LAlsh¥d At thePbraf ﬂ.s%gsrreﬁarornl B8 TabhbCHmbeandt
of the to

| east two ow ng physics properties: elasticity nmodule 1n the
trange of 1(1h503¢\lbtalmf‘bdmi§anqgeofs(lel@m@ﬂmhlﬁsmtbmﬁMﬁffsdﬁ*'aneter of nore than
0.75 mmand | ess than 4 mm and/ or having a chanber 10 di aneter average

bel ow 3 nm and evenly distributed and fixed upon said carrier a mxture of
b) sol i dithubbyactiviebr i nogen and c) solid human thronbin. 15 2. A

Commost SO SR PSat S Pt S SAE P 0k PSR SRR of eyl A"

or reconbi racdl braipdisess reafod aftér appiipation i0ob T ase@erdb i (TGHE laad nhathoomb S

- Wherein t heﬁ&%B lo%gceort!ca rlersllc(?nrs. sti (S:o%rﬁgre%rtonglaﬁk control lesions (CL}, using hlstologlcal

| methods and modern imaging techniques.

15
The second objective Was fo study the hemostatic efficacy of TachoComb H and S
products under normal coagulation (BTR Group) and after locally Induced severe
hyperfibrinolysis (HF Group), and to evaluate if aprotinin has any influence on the
hemostatic qualities and adherence force of the preparation.

20

~ Material and Method
In a series of 22 young rabbits, three cortical lesions were made on each hemisphere.
Twelve animals were assigned to the brain tissue reaction (BTR) group and 10 to the }
hyperfibrinolysis (HF) group. o
In the BTR animals two of the lesions were filled with TachoComb H and TachoComb S,
respectively, while the third was lefi empty as a contro'i._ The bleeding time was measured,
and the occurrence of rebleeding due to induced arterial hypertension was monitored. The
animails were killed on Days 3 and 7 after surgery and histological examination was

30 performed. In three BTR animals magnetic resonance imaging for brain edema evaluation

was performed on Day 3, just before euthanasia.

In the HF animals, in which a severe local hyperfibrinolytic status was previously induced
_ with a recombinant tissue-plasminogen acfivator (r-PA), all three lesions of one
35 hemisphere were treated with TachoComb H and the other hemisphere with TachoComb




act.i've sides wherein fibrinogen is present in an anount of 2-10 /cmZ, and
25 4. A ctipBs

thronmbin is present in an anmount of L5-5.5 | U cnR-. %i-on

accordi ngwg ex/@&pusof clains 1-3 wherein the fibrinogen is purified from a.

natural source. 5. A conposition according to any of clai TABOZ/O} 456y ein t he

fibrinogen is transgenic or reconbinant. 30 6. A conposition according to

~any of clains 1-5 wherein the thronbin4is purified froma natural source.

7. A conposition according to any of claims 1-5 wherein the thronbin is

t ransgeni cSorBleging ditemyiasamieasredA al ind treaPaiitaiso hist61bgib ABMRPSHARINS was

tissue seabélxﬁg \C/%)n e gl ui ng which consists essenti ?I y of a flexi bI e

~collagen carrier as at least two of the follow ng physi cal

~properties: 40 el ast|C|ty nodul e in the range of 10-50 N cnR, density of

1-10. my/ cnBegdR -July 2005 43 chanber diameter of nore than 0.75 nm and

| ess than 4 nm and/ or having a chanber dianmeter average bel ow 3 nm and

whi ch f u¥ t Hederc aopmals gsaguiationt WBEROBNINTaISI| habriviids Tl | TO9eAnd &F@%S%é d

human t hro t rise.,any antifibronolytic agent suc

‘aprotinin, gcrf?'ﬁ cfg%rg'g d(}%a((}:cflgqg? n Wik 5% ‘525?{1 CnPgelty” #tiass emengitatesh that

fi bri nogertharediss differancarbethieanifien bleeting ﬁrhé@df betht BRJGAS r(b@cﬁ 26 %ut {F%P“er
| c

so that t hﬁe@@f}rﬂééé %I%O(%]O?’ISIS%S ﬁ}r SB?Qerilhan%san? they pl%@ﬁégggfodwa}t 1000 r pm

mat eri al 1'S™S

for 2 m nutes and 15 if the coated carrier. nmaterial is.inserted into an
endosc nt, a reafter empved, the material is substantially
Ry CDIF@ i iRAFLa etnaLPu 519G 1 ﬁélpgglpgpchggd in 1 of 24 TCH lesion, 3 of 24

unchanged and~has a ¢
TCS, and 19 of 24 control iesions. The presence of the hemostatic agent consistently

prevented rebleeding during severely increased arterial pressure {Chi square=16.3;
p>0.001}). In turn, the absence of TCH or TCS during arterial pressure increase, showed
an 80% risk of rebleeding occurrence.

15 .
The statistical analysis of the bleeding times in the hyperfibrinolysis group (HF animals)

demonstrated no difference between the bleeding times for both products (signed-rank
test: p=0.927 and T test: p=0.4102).

20 Finally, within a safety interval of 99.73% (D<33dD=ns) a signfﬁcant difference between
the hemostatic efficacy of the same product under both coagulation situations was ruled
out. o

Conclusion

25 TachoComb H and TachoComb S did not induce any specific histologlcal changes in the
brain tissue. Both products have a good brain parenchyma b|ocompatlb|hty, as they did
not induce more tissue reaction than the lesion alone. No adverse effects associated fo
the combination products were morphologically evident. Histological examination did not -
reveal differences between both products neither under normal, nor under severely

30 distureed coagulation. TachoComb H and S have the same hemostatic effectiveness and
adhesive strength under both normal coagulation and hyperfibrinolysis. There is strong
evidence that aprotinin has no influence on the hemostatic qualities and adherence force,
even under severely disturbed coagulation. : ‘ ' ' -
As compared to the literature, TachoComb H and S estabhsh much faster haemostasis

35 than oxidised cellulose and collagen ﬂeece




than 20% as an indication of the flexibility of the carrier and the solid
‘adhesion of the solid human fibrinogen and solid human t hr onbf A% 20 -

said material being substantially air tight and liquid tight and havi ng an
elasticity factor of at least 1.25 as determ ned by a test conprising
fixation of the coated carrier to a Latex sheet, expansion of the Latex by
pressure three tinmes and at the third tinme neasuring the area of the .
coated carrier at the highest point of4latex sheet expansion and conparing
the expanded area of the coated carrier with the starting area of the
coated are 25 9. Use of a collagen carrier having at |east two of the

fol | owi ng %ﬁ?%?ﬁal properties: an elasticity nodule in the range of 10-50
N cn2, a density of 1-10 ng/cnB, 30 chanber dianmeter of nore than 0.75 mm

and | ess ﬁ'm%"écgﬂ’@%%o&“%“w ss%ngg@rrgter di amet er average bel ow 3 nm and

a sufficient anou hunman rirnogen and a sufficient amount of human
thrombin for the preparation of a product for tissue sealing. 35 10. Use
of a cdl |%HgereganrPeier mhidhipsat Ieast o ofithafolloweg ipblysicninmgpertiysi cal .
properties: an elasticity nodule in the range of 10-50 N cn®2, a density of

1- 10 my/ eisBticidOmehadhathe Ghadefo-86 NfBe than 0.75 mmand I ess than 4 mm
and/ or hq,\é' Q@(ﬂl‘—:ﬂﬁﬁ%?&hl‘ dianeter average below 3 mmand a sufficient
amount of UFBn fibrrnogén and a sufficient anount of human thronbin for

. |
the prep&PdPPgigpety ‘ir?}r’gﬂrtf 2P 07 I BEY Js dharpd g epd/mydpvingp gambire of a
col | ad@ndpaatercivernagibalgwad mreast two of the foll owi ng physical properties:
an elasticity nodule in the range of 10-50 Ncn¥, 5 a density of 1-10
g/ CnE,  shRBhay diBhieaonelixERBoh 83 Aril JWLAGA eSS than 4 mm andor
havi ng ab?Qﬁﬁhﬁhmnqgﬁﬁa%ﬁﬁfﬁXerage bel ow 3 nm and a sufficient anount of
a

human fibringgen and icient anount of human thronbin 10 for the
prepar at Foit of VEBIYGIR™ f or tissue gluing. 12. Use according to any of
clain®9-11 for surgical interventions in the gastrointestina

2. A composition according to claim 1 wherein the coliagen carrier is a coilagen sponge

which comprises collagen type I material from mammalian, transgenic or recombinant
sources.

20 3. A composition according to claim-1 or 2 wherein the collagen carrier has one or more
active sides wherein fibrinogen is present in an amount of 2-10 mg/cm?, and thrombin s
present in an amount of 1.5-5.5 |Ulem®. L

25 4. A composition according to any of claims 1-3 wherein the ﬁbrinogen is purified from a.
- natural source. W . _

5. A compasition according to any of claims 1-3 wherein the fibrinogen is transgenic or
recombinant. ‘ '
30
- 6. A composition according to any of claims 1-5 wherein the thrdmbin is purified from a
natural source.

7. A composition according to any of claims 1-5 wherein the thrombin is transgenic or
35 recombinant. '

:8. A solid composition for haemostasis, tissue sealing and tissue gluing which consists
essentially of a flexible collagen carrier which has at least two of the following physical
properties: '

40 ' v
elasticity module in the range of 10-50 N/cm?, B o
density of 1-10 -mg/cm?,




system such as the oesophagus, stonmach, small intestine, large intestine,
rectum on parenchymal organs, such as liver, spleen, pancrea® UkféReys,
| ungs, adrenal glands, 15 thyroid and | ynph nodes, cardiovascul ar surgery,
t horaci c surgery including surgery on the trachea, bronchi and | ungs,
surgical interventions in the ear, nose and throat (ENT) area including
dental surgery, gynaecol ogical, urologi®al, vascular, bone (e.g. spongiosa
resection), and enmergency surgery, neurological surgery,- |ynphatic,

‘biliary, and cerebrospinal (CSF) fistulae, and air |eakages during
according to any of clains 9-12

t horaci c _and, pul.nonal surager,y. 13. C
wher ei n tc_aémggrrdr'f”é]??eiré)?gog%F%gg%‘gs%ﬁé}éﬁesé.tﬂ?"ﬁm ANPEy P vingon gember
consi st i (HPreRleRdNeragy Reley 3¢BM agen type | fibres. 14. Use according to any

of clainms 9-13 wherein“the carrier and has one or nore active 25 sides

wher ei n bhdWhRBFeRheIScHMi@EBHE mikturd opnount of 2-10 ng/cn¥Z, and thronmbin is
preseng!- in an amount of 1.5-2.5 |Ucm 15. Use according to any of clains

9-14,mher8i ‘}he ;hprinogen is purified froma natural .30 source. 16. Use
accor di ng 10" a4 B¥ M998 s 9- 15 wherein the fibrinogeii*Ts transgenic or
r econbi ndR{ seligshumen thsembiscor ding to any of clains 9-.16 wherein the
t hr onbi nand degrsrndticenhpfis®ampamtiftbucrallyticsayent auch 8. apdstiniacs dimtHoagprof: Y oPf
cl ai ns 9ed-antipsmind the thronbin is transgenic or reconbinant.
10 ‘

the solid human fibrinogen and solid human thrombin being fixed to the carrier in a

manner so that the abrasion is less than 1.0 mg/‘cm2 when. a sample of the coated material

is shaken on a Vibrofix shaker at a frequence of about 1000 rpm for 2 minutes and

kN
b

15 if the coated carrier material is inserted into an endoscopic equipment and Ehéreafter
removed, the material is substantially unchanged and has a cast of coating material less
than 20% as an indication of the flexibility of the carrier and the solid adhesion of the solid
hurnan fibrinogen and solid human thrombin and '

20 said material being substantially air tight and higuid tight and having an elasticity factor of
at teast 1.25 as determined by a test comprising fixation of the coated carrier to a Latex
sheet, expansion of the Latex by pressure three times and at the third tfmé measuring the
area of the coated carrier at the highest point of Latex sheet expansion and comparing the
expanded area of the coated carrier with the starting area of the coated area.

25
. 9. Use of a collagen carrier having at least two of the following physical properties':

an elasticity module in the range of 10-50 Nfcm?,

a density of 1-10 mg/cm?,
30 chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber

diameter average betow 3 mm :

and a sufficient amount of human fibrinogen and a sufficient amount of human thrombin
for the preparation of a product for tissue sealing.
35
10. Use of a collagen carrier having at least two of the folloWing physical properties:

an elasticity module in the range of 10-5G N/cm?,

a density of 1-10 mg/cm?,
40 chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber

diameter average below 3 mm

and a sufficient amount of human fibrinogen and a sufficient amount of human thrombin
for the preparation of a product for haemostasis. '
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11. Use of a collagen carrier having at ieast two of the following physical properties:

an elasticity module in the range of 10-50 Nfcm?,

a density of 1-10 sng/cm?,
chamber diameter of more than 0.75 mm and less than 4 mm and/or having a chamber -

diameter average below 3 yfnm

and a sufficient amount of human fibrinogen and a sufficient amount of human thrombin
for the preparation of a product for tissue gluing.

12. Use according to any of claims 9-11 for surgical interventions in the gastrointestinal
system, such as the cesophagus, stomach, small intestine, large intestine, rectum, on -
parenchymal organs, such as liver, spleen, pancreas, kidneys, lungs, adrenal glands,
thyroid and lymph rodes, cardiovascular surgery, thoracic surgery including surgery on the
trachea, bronchi and lungs, surgical interventions in the ear, nose and throat (ENT) area
including dental surgery, gynaecclogical, urological, vascular, bone (e.g. spongiosa
resection), and emergency surgery,'neurological surgery, lymphatic, biliary, and
cerebrospinal (CSF) fistulae, and air leakages during thoracic and pulmonal surgery.

13. Use according to any of claims 9-12 wherein the carrier is a collagen sponge, e.g. a
collagen sponge consisting essentially of collagen type I fibres.

14. Use according to any of claims 9-13 wherein the carrier and has one or more active
sides wherein fibrinogen is present in an amount of 2-10 mg/cm?, and thrombin is present!.

in an amount of 1.5-2.5 IU/cm?.-

15. Use according to any of claims 9-14 wherein the fibrinogen is purified from a natural

source.

16. Use according to any of claims 9-15 wherein the fibrinogen is transgenic or

recombinant.

17. Use according to any of claims 9-16 wherein the thrombin is purified from a natural

source.

18. Use according to any of claims 9-17 wherein the thrombin is transgenic or

recombinant.




