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cascade, c¥iesiagplicatiom  hi ghly concentrated fibrinogen solution to be m xed
with a thronbin solution before application to the surgical wound exist.

These mixtures contain a fibrinolysis inhibitor, e.g.
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' 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.
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basi ¢ uni t thf light oncrestapeasta @ulme. whi ch has~_a di ameter of several hundred
nmand i,g therefore visible in the light mcroscope as a thin line. is
Col | agen"may be used as a material for sealing wounds, possibly with a
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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!uee'to absorbable carriers such as

collagen fleece,

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.
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appl i cabl emfd,pgﬁqaggrgg*,ﬂgta') iP’ a col |l agen patch coated with the follow ng
active conponents of Tibr ue: human fibrinogen, bovine thronmbin and

bovi ne ¥protinin. 10 TachoConb(r) has been sold since the early 1990s by
Nyconed P ® cl.ini IS|n urope in nore than
2500 pat i g ogns” RS tBEE o Skl e Fbl 050 bk iclmei PR ewhhey been
pati ent s iusethe ClﬂratpﬂirhMem Ebrdpeaalmqn’eagélalzwo |pat,@nt§ mmpmubtq{@é fumf,emore
i ndi cationg,g ﬁl{ggdﬂ)S elg‘[:\ 2@9 ﬁ'% reﬁ)ec i ons, ur ery of the biliary
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per f or med.Tapbo®web® wanfdund do bs effgativesdndagf@t i nin occurred 20 in three
Japanese studi es.

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.
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possi bl eDETANEM BESORIBTIONVI ne di seases, such as bovine spongiform
encephalitis. 5 DETAILED DESCRIPTION In a first aspect the present

i nvention provides a solid conposition consisting essentially (a) of a
col | agenn Caafrrétaagpeelmh@bre_h@m iﬁ\tegki?rﬁﬁ_tovﬁﬁﬁ andolidl bernbfaéiﬂémi%aggi@mmsegﬂiauy_ f
properties ; elasticity. u in the nge of 5- . density o
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and/ oro havi ng a chanber dianeter average below 3 ,.mm 15 and evenly

di stributed. and, fj xed upon sai ier,a mxture of b) solid fibrinogen,
and c) s%?gf‘fl%(mo it raéﬁ’ee‘?%%éﬁ@ngﬁ(fm 'the elasticity nodule of the
carrier demgitpef 1-Q058gAdMENR. I n anot her enbodi nent, the density of the

Car rier cm%%b%? &ié}n%ter}q;f?nn(?ré than 0.75 mm and less than 4 mm and/or having a chamber
diameter average below 3 mm
15 :
" and evenly distributed ‘éhdﬁxed upon said carrier a mixture of 7
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 ) '




In-a second aspect the present invention provides a solid conpgiflgﬁg for
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of flexible collagen carrier which has at |east two of the foll ow ng

physi cal properties: elasticity nodule in the range of . 10-50 N cm,

density of 1-10 ng/cnB, chanmber gdiameter of nore than 0.75 nmand |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
- July 2005. 4a and does not conprise any antifibronolytic agent such as.
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| 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 mg/fcm?, _

chamber diameter of more than 0.75 mm and less than 4 mm and/for havmg a chamber
s dsar_neter average below 3 mm

i and a sufficient amount of human fibrinogen and a sufficient amount of human thrombm
- for the preparation of a product for haemostasis. )




for the preparation of a product for tissue sealing. In a fourE{ Fi(%pt t he
- present invention provides a use of a collagen carrier having a

of the follow ng physical properties: an elasticity nmodule in the range of
10-50 Ncn¥, a density of 1-10 ng/cnB, chanber dianeter of nore than 0.75
mm and | ess than 4 nm and/ or having a chanber dianeter average bel ow 3 nm
and a sufficient anount of human fibrinogen and a sufficient anount of
human thronbin for the preparation of a product for haenbstasis. 25 July
2005 4b In a fifth aspect the present invention provides a use of a
collagen carrier having at |least two of the follow ng physical properties:
an el s filgh aspesblielnsesant ryentiogryeviges 1 0-asesenpicheollagen gargehBavigg afleast10

o/ By SHASRAbWAL 3GEiSS pPépeifdse than 0.75 nmand less than 4 nm and/ or
havi ng a chanber “di aneter average below 3 mm and a sufficient amount of

hunanag@gghaggﬁed@gq,@msghgégrgahuﬁgpgpt of human thronbin 10 for the

prepar et for tissue gluing. The conpositi on may have two,
thrg %Ie"gﬂ&lf? r')'{eg9 ment i oned physical propertie presently
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PA 18iapg0ar P8BS belaw Buwmher in the application entitled "A nethod of
preparing a collagen sponge, a device for extracting part of the coll agen
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cont ext §hou|d be. understood as 20 the |argest
straight-line vvaII to wall distance in a chanber, i.e. the | argest diagonal

- straighé tth@suﬂb§F@a’}Q%v@ftw3 whahed oan@a@mghﬁowp%cgiprepmileg%nal

shape, such as an octagonal shape. Thus, when the carrier Is cut, the
chanb@fres%ea%v@ifw%amaﬁ@"@ﬁ%s e C%@@féﬂﬁ@rlamﬁé)r%q’qetﬂi 75 Bescribedin BdPAhe -

sojd d2od @OPEH dnd fu'tﬂ‘i@ld it ¢hd I&Fplﬁ%ﬁ&h ntfdd “AOSktRld bf picharig B 88BN N the’
caverns thus provid a substantially even distribution of the solid

t hr on¥RINGEn G %Y'F%I f?f ﬁﬂrﬁ'fé'@@rparbeé they coliggenafapm peds arx Slqngated gollagepossi bl e
to i né;fd?@lé‘?ﬂecﬁﬂﬁﬂ)%ﬂ?de@ PIRMFRIANAS & o6 Mnhaepgﬁo@%.m@%rﬁy f8nd Bgigcarrier

in contrast-to the situation where |iqui onpositions o hr onbi n and
fibri Wﬁu% elndhg pregepppeiedr thedeay ¢ @qqug c{lq{geter" 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

. cavemns. The solid ﬁbn’nogeh and the solid thrombin is fixed to the camier 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 contrasto the situation
where liquid compositions of thrombtn and fibrinogen are e_g. dropped or sprayed onto the

.30 maierial.
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30 material. 35 25 July 2005 WO 02/058749 PCT/1B02/01453 5 Preparati on of
coated carrier The preparation of a coated carrier consists es%seﬁl[yizgﬁél y of
5 - preparati on of a suspension of the active ingredients - even
distrib ‘?W-Déi‘”_t he suspension to the carrier - drying obciligosaa;ed -
carrier to a solid conmposition/fixation of the active ingredients to the
carver. to Preparation of a suspensionr, with fibrinogen and thronbin

conprises: - providing a fibrinogen m xture 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 to obt Brepagatios of susipdmairen 15 At the step of providing the mixtures, the
m xture may be honpbgeni zed or sieved obtaining a suspension containing
fibrinogen and thronbin particles with the Folk Ward nean dianeter of the

parti cl esTheprapagsion of @onted Haaidrenpsisiatessentiafly bet ween 0C and  12C.. 20 The
h as a c?llagen sponge. The col | agen

carrierenay en,carrief., su . ]

‘sponge 5may %?aﬁiaﬁoc”a‘ll) Seugg?n%'ﬂxéoatﬂg ﬂSﬁ‘é?'EP&e&'%P% plurality of the follow ng

criteria:- - gyendistiteitibe ohibersuSpéhsivrttoGh® carriel act i ¢ aci d content at the nost
t 0.5% protein content,

5% 25 - a ' ntent at the - sol ub
cal cul at ed argsm ﬁﬁh gﬂenq% %Dg%ﬁtcgme,rtt%? Sgﬁ C%@?S'ﬁﬂnff%ago'-‘ Oéﬁpﬁ‘fﬁ‘{ee’"a%t%@nt ent
at the nost the G8gier heavy netal content at the nost 20 ppm -

m crobi ol ogi cal purity, at the nost 103 CFU g, 30 - collagen content of 75

to 100% - density of 1 to 10 ny/cnB,
‘ 10 Preparation of a suspension with fibrinogen and thrombin comprises:

— providing a fibrinogen mixture of fibrinogen and an alcohof, such as ethanol
- providing a thrombin mixture of thrombin and an alcohol, such as ethano!
— 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?, : ‘




- elasticity nodule in the range of 5-100" N cnR2. 25 July 2005
02/ 058749 PCT/ 1 B02/ 01453 6 1In a presently preferred enmbodi rrtentzSJ“tYﬁB05
col l agen carrier is produced as described in DK PA 2001 00135. The. .
physi caVGp&EHPi es of three exanples of collagen carri eP§TAPEZOKsFDi ded i n
the table below Example I Il IIl pHvalue 5,3 5,1 5,4 Lactic acid
content 2,3% 2,8% 2% Anmmoni um contents 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 cr obi ol I
el atod t 8 argssBl bl Bhant(, i edaiod Ci SRR R
Modul e 10 PArZIBIH 1D0NBENPhd phBEiaNpropErties of thige exanplas obepllagsn £armess ameet er ;
nmean 2, 9 dleraghé‘ &He) Density 2,9-5,3nmg/cm 2, 9-5, 9ny/ cni
2,4-5,0ny ve rlbutlon of the suspensions is carried out either
using a dr| p on deV| ce as di sclosed in US patent nos. 5,942,278 and
6, 177, 126 R u.|J|J| | cator \..U|||J| . DI IIQ F.t I Cd.)L UT1 r
app! yi ng tEﬁ E spension to the carrier. The jet applicator is tlorci ng |10
t he suspdpBiivaiud hr ough the jet while Blge cartier & the jet abd noved

rel at i-veIW“ Feabor—may \,or.m“"e o. be ar”nged{ear a
conveyor |bBFYC G0 EMER ng  unit fonn T%d to [?rr%% alsyste ePiof purfps or
anot her quRFhyHiog d@ﬁw,ﬁ)nent and|a ja1%0r a systcez%of j(BtS w1tk novds
. transverdely e right anglées to the cohveygr helt endi na-on-t he

I.Ier

q 1C
specific §H&béﬁ:ltr8fq'%9’i’@§mof the hedi 2%%he j bt oP-®fe system QJP foets ray 15

have vari gﬁg)h%.% et Z€S- T['€ | @13@F [ NE Sy Of | ers omesbe
connected_to the supplvin equi bnent. via tubes The suppl yi ng _equi pngnt

may pr ongMicrobielogisal Purdly (ChEM) urr f r 62t3S st{rriT§ @it {o 813} sydtens.

PUring tNechggs SRt TeRRa by It SvssRm 95% 8%
| mass
Water content - 14% 15% 16%
Elasticity Module . 10,442, 1 NiomZ|  15-50 Njem?Z | 12,3-41,0 Nfem? |
Pore size {diameter; meart | 2.9mm 2, 1mm 2,.9mm ,
value) | ‘ ' _
Density ' 2.9-53mglcm?® | 2,9-5,9mglem® | 2,4-5,0mglem®
‘5

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
10 the suspension through the jet while the carier and the jet are moved relatively to
eachother. The applicator may comprise or be arranged near a conveyor belt, a stirring
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 ott the specific characteristics of the media, the jet or the system of jets may
15 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 t)y a light barrier sensing the
20 presence of a carrier on the conveyor belt, and may likewise be stopped by a light barrier

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




may nove across the carrier. Inits waiting position it may hoggj n.@ne
side of the conveyor belt- The coating processnmay be initiate ‘B’@ &L 11 ght
barrier ml ng.. he 20 presence of a carrier on the conveyor belt, and may
| i kew se be sf’op ed by a light barrier signal. Such an amﬁﬂmabnssconf ers
a relatively small dead volune, and it is easy to handle, 25 July 2005 WO

02/ 058749 PCT/| E02/ 01453 7 including easy to clean. Furthernore, it
confers the possibility to interrupt the coating process at any tine, it

i s appli cantiading c@sy & @éan/ FLMnbNGE it @&Qgrs%e ﬁbés%%ﬁ‘lgttd ﬁ‘l"?err@?% | onf ers a

‘honpbgenous_coating.” 5 Both systens_are ap 90.12m
of sus pens‘?rBf"iesﬁrat apnimeait is aplicabdg in ﬂtﬁi@t!\'@m brgaé parge dfviscdsifigsngnaft canfers

suspensi ona BbmbhdHduaREsihg. t hronbi n and an al cohol . applied as a wet
coating on a coating surface of a carrier. An exanple of a nethod
conprises the step of submtting the coated carrier to a pressure bel ow

1000, Thay  Ban erk oadliny B i SE 5O 0G4 CAGRAER D paLer a0d

fixate the dried coatin o the coating surface
usi ng the vacuumin the drying process, a | ow terrperature (2 - 100) and a

hi gh r el atAnvigndosBhed ( t he tru ture and
t he physi cal pd?gperttfg%'sstﬁgd{yﬁrggs?:@aarr EHQOK%%W \8@8{’%8% bé?i?? at afﬂh?lhe form
of a col 12kgkef 3s 3 wehcedding opcr tealing sslﬁaﬁg@‘a ewnaelAIn e@nple ofEeméihbdi nogen

and t hr omlofpB nsi n ially of"
s meant thaf t hse@lt%r?rtéepgc}ﬁcgg’b%tﬁt ?% %%eéa%?néer?gg] r8§ ure §ﬁ!8“'g'@@§§§§‘f VEBT the
i nvent ii8n to pBtpiadried epatine ﬁvrfacte entithiet davisy amd divatesthe alied uoatings thargbatiag

col ouring esent in the conp05|t|on-
The 20 connars Py el i 214 BbE el R i BT S B%snch s
one or nofe¥nPYRbFeelACEand adngh/elatubﬁmmmmames%)w ke Kbpt, ithesstlyant ed

fromthe t|b| t|c such a nti bacterial or

anti mycot IQE;B&B; g b éh E égge?{ e catrih, ?‘ﬂ%’ LSHFPEP thadoariohr | s

pr ef er abl 90'@9%1 Swgas %cmﬂagm sﬂmrxge aswell as esthediblinggen amdintdrmsn mafaleLr i al

from magMR4iA%Led F @nsgeni ¢ or reconbi nant sources, It may be produced by
f otdher t

nmeans o ypes of collagen i.e. collagen type I, 11, 111, IV, VIl and
X. However, is also envisaged that the carrier may be a bi odegradabl e

AT P AR A S o ML B il
and necessary for the invention. 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 antibacterial 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




In a preferred enbodi ment of the invention, the conposition COE?[{ (%
carrier which has one or nore active S|des wherein fibrinogen i$” %? sent

in an an%&m%;?_ -10 ng/cnR  such as 4.3-6.7 ng/cn, pref ggﬁghéﬁbout 5.5

ng/ cnt?, inis present in an anount of 1.0-5.5 ef erably
about 2.0 IUcnR. The fibrinogen and/or thrombin is 35 preferably human,
~e.g purified froma natural source by n&thods known to the person 25 July
2005 WO 02/ 058749 PCT/1B02/01453 8 skilled in the art, or transgenic or

reconbi nantyifulTan thbbhith QP eRamy@hRy of %@mbmanpmdmedbmwgﬁat andisr krowmbiri 0
the person skilled in the art. The prior Elrggprhtgducts such as TachoComb(r),

Ber i pl ast ( Pyodyaed fy Swiiassisdmavn tgithe persogisk inin or similar
anti-fibrinolytic agents. Aprotinin can only be provi ded from a bovi ne
source. It_has been an object of the presenft inventp

t p
conposi ti ofheiRIer 2t Preghichy sHok A Taghakareb haﬁ}e%'ﬂ?toﬁlr‘? ﬁ’é \cé’t‘?é’ﬁt glﬁgpntam
human, Ecﬁgﬁ&'nﬂiﬁ”& Qﬁ’ul{af Qﬁﬁﬁ%lﬁﬁré&'nps AE? Aﬁﬁ %ﬁon@efyfﬁbﬂﬂm%ﬂtfﬁ)rﬂ%%\}ﬂ?@”
made w t S e carri mater al been investigated
whet her it soursepdisisashbeen on ro@;ﬂcaoétrtenyemu m\eentms é@rﬁ?ﬁe'w ArFompositiaa Mith an

thronbin a rE)Qec?\égkrﬂe trggheﬁlﬂf Ahbibily canpo%ﬁée&F iR RbMbRLE OY‘era'ﬁ@ngene
towards t oal two-ste ocess. First of ‘all, TachoCo

has been deﬂ@home&se.adé\@ldmrﬂ@ hava)be@n mede pathhieseefs (¢ Yhe Garfier rpaigriak gnd
bovi ne thr eal h
15 TachoCol s had! ikssTEUEA Shetier TR PSSR 13- rebleed 168 ooGHEPhIGHGR v
confir nnt)ohym(apma@mmm ian} toldvnidctile dprotinis 'WGI pierenttaventers dwve oypsked towards

haenosta5| . ui d seal ing. The yet unpublished resul ts

gained in g%a '?'883% tgg‘ﬁgpfgfé’&ggﬁe efficacy and safety of TachoConb H%

in the control of blood and air |eakage, thus serving as an adjuvant

t herapy to.suturi i aenogt.asi {1, SS I [mac} @ NQg

20 surger yF'”IL;J[ p%{P%a&HngfnbtﬁJagf ‘??e@a%ﬁveoc?pe?’a%g%ow,fﬁ éac ?53%’%%%

haenpst asi gith e IhE BEGe Afrodnkin géhblré;aa&ed Bﬁlhmham thrombin. @fnital- éxaemm:eamths

conpar ed t trol was convi nci sho cu ry

ol ko, s Taigaorty ThisgS Beef PPUBREE] HIb rragAdesB  pviey e agds (SimabloRs

pul mDnary gﬂf etifia) RliAbalsiriats withBulhiei imglclatloras naemostap:sdtusswogmmowdmsaje

| eakage an ful jin | S d

enphysemat Sﬁgaéuﬁgg ilb\l\BV’lé’PShe J@ﬂg‘%&?‘% cf ggﬁ'%ﬁeé\é%‘?ﬁh%d ?\ﬂa Eﬁ_@a  and

aprotini n asfefnof TheRs@bmpartinahe control of blood and air leakage, thus servmg as an
adjuvant therapy to suturing in haemostasis, tissue gluing and tissue sealing during

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

severe 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




t he product. Aprotinin has been considered necessary to inhibit Eo?sir-bl e
conversion of 30 small anmpunts of plasm nogen to plasmn in t vy 0r.‘i’?—i.-nogen
conponengmgpg 40,,0r event  prenature [ysis of the fibrin clot especially
under - hyper B Hol ytic conditions. The present inventor sPagBIBEBAtSAEW
experinments in order to test this hypothesis that aprotinin was necessary.
The in vitro experiments showed the anPifibrinolytic protection of 35 .
aprotinin in the clot and that TachoConb(r) w thout aprotinin (TachoConb S)
was not 25HIANRAATEN aWBNDSH@EBTI4ITIREE ok BEREQIAZBindal bSO wbRAINGdEG Ry

very: shor tyddhgBombhe &0 ful i mpl,, nmodel s were desi gned an
TachoConb S vvasor(?orrpg?gesd&?%a é@ﬁ%&%ﬁggﬁf)% Hh % PEPVE; Stinflar eflieaayc b9t magels! |
nodel s Tatateeambii oF S Sespedivelyt waelised amenlyardnass Ratnyos@mans of
haenpstasis. 5 Four extensive experimental series have been perfornmed in

order to investigate the efficacy and histopathol ogical pattern of the
pr esent Iy fivefetersivecrinedimental ssfies Heavepbese peribrmeanin eRier 36 NARRIBALS the
e

conpar ed trickag hafo ] or. ., Tacho H were applied on the
organs i verjgegpl eeﬁ?t g%h-(g)?@;%@odrgﬁﬁﬁbioﬁ/tnﬁn’i’rﬁﬁ‘gggg?fe% embpdigment af albbi t s.
The exper iPAeS®S inegrdiodedaghmbnin & vayipsredr 85 eNRheCHAL T TARBHAS g,a'or
condi ti ONgacRQYEHE Y wikd ?ﬁﬁf&ﬁl cendi L onE and h‘%/{gerfi brinol ytic conditlons.
The results obtained In these Tour YPAH BE UFRISHbPADRIGRS LA Praiemepinges of

di f f er enc&ogdt Migeror rabbitoo Giveb efpaintbnia woSaBighed Bt Wiy ORUlssmBRN I
sim | anky s t haenpst ati ¢ and wound sealing efficacy including
sever el 9 gwgge%éé(ﬁ%%g'ﬁd%v%eﬁ%sﬁ%g’ f%"‘?ﬁ’ﬂﬂse%@éﬁp?‘ﬁpﬂ%ﬂmngiﬁ@%ure or
hyperfi brinolysis induced by local r-tPA application. It can be concl uded
that the I M - ram desi gped to evaluate the overall necessity of
aproti ni nﬁgtg?%gu@%qrr)%gaﬁ'gérﬁfﬂc; e*a@’r‘i'li%"rﬂ?sl-‘?'ﬂé@ BROWY SRY Selayant differénceduwesn
TachoConmbTa¢hobiotnbT & loGoTdchBCoBat M. PBSEUBToSLAE VISHAREH éﬁgﬁg.lys%ﬁer%ggm k(%/ as
only manﬁa&ﬁg&&?%ﬁﬁ‘)@&@@ Spofl ssgre gl ui ng and tissue seal'ing under all
experimental conditions. In CAYS EGIEAEE BF'IdRY mevetsbh stereil sondiianse liver e
no undédiipeisneed inteargan paedsions:. hyPeribEaIpSs krwuce@ayr%bmtﬁ/\%anpﬁ@ﬂ

elimnated fromthe conposition of the invention: The conposition of the
invention is expected clinically to exert the same haenostatic, 25 tissue

gl ui ng arftican ks gendlesedithat the p[mﬁmibﬂs)r?grahi @es[%r@ld%@ﬁéhiﬁétﬁ, 6!%“&:&5“ \é@sigﬁ? .
wni oh 1 s SrERAER IR o tenBoh S B loC i b6 Rioved sieles cAisaey ebTeshpCagi not |
hyper se_né’ﬂ tandi t3choaothi SnBoth pradacts havegbech ubed Robbatshity Rt &ty thddns of
ant i bofll SieABRIIR! 18RI bhINGN RS GYUeCedilg WNOER all DS Sental 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 |




studi es. No such inmunol ogi cal response is anticipated with a conpositt+on’

without 30 aprotinin. In a presently preferred enbodi nent, th%?‘ﬁ%@%oﬁt:i on
rel at es g _con;posi tion for haenostasis, tissue sealing and tissue gluing

~ whi ch C%P% Q8% flexible carrier which has at |east onBCHIBRA&IBoI| owi ng

physi cal properties: 35 25 July 2005 WD 02/058749 PCT/fB02/01453 10

el asticity nodule in the range of 5-10® NNcmy such as 10-50 NNcnR2 density

~of 1-10 ng/cnB, such as 2-7 ng/cnB; chanber dianmeter of nore than 0.75 mm

and | ess tdpawcily MddaRdh He BaYks BY5a 00 MERCEucHh AN/l age bel ow 3 nm 5
and which further conprises solid fi brlaﬁogen and solid thronbin 10 and

does not clsRpkY 2fel-AQ e BUSR BRSO gent such as aprotinin,

e- am noCaRk@hibeA Bidthet& ofdhdredifbh @, 25 Mind ahB8e0inbf 4 ivlh ianaie having $ hdifber
thrombin being fixed to the carrier in a manner so that the 15 abrasion is

| ess t han darpelfpaeragahkelswas Bsthpl e of the coated material is shaken on a

Vi brofix shaker at a frequence of about 1000 rpmfor 2 mnutes and if the
coated carrier material is inserted into an endoscopi c equi pnment and

t her eaf t er and whishdertharigempeises i al i s substantial ly 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 solid

t hr onbi n, sghdifikiiagerat eri al being substantially air tight and liquid tight
and haVi”%n?%oﬁﬁﬁﬁBh%. y factor of at least 1.25 as determ ned by a test
conprising tixation of the coated carrier to a Latex 25 sheet expansion of
the Lat¥® by pressure three tinmes and at the third tine neasuring the area

of the coghathiaiid Shnidlisd By IpffFShoIRl AlerRubA'- i R, LXRMIELARIAG

conpari ng expan area’ o e carrier the starting area
of the coared-amtiplasmiihe preferred conposition of the invention wherein the
fi-brinogen and thronbin are
the solid fibrinogen and solid thrombin being fixed to the carrier in a manner so that the
15 abrasion is less than 1.0 mg/cm® when a sample of the coated material is shaken on a

Vibrofix shaker at a fre-(:;hence 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




30 human, e.g. purified froma natural source or transgenic or_reconbi-nant
“human fibrinogen and thronbin, is the only non-bovine fibrin $&4PMafe.

avai | abl ¢yqiddisdyof | xed conbi nation of active conponents coated on a -
flexible carrier and has several advantages: Ready-to-usePCHEBRiOMS3 ~
~..consum ng thawi ng or preparation procedure needed 35 Easily applied
directly onto nost tissue and organ suitfaces 25 July 2005 '.. WD 02/058749

PCTQB02/ 01453 11 Endoscopi c application possible No problens with the
haenost at i Endoswpiegappliéativh Joesipe ri nsed of f the target area Conbination of

“the gluin ffect of fiprin clotfing and fhe nmechanical support of the
er_xigbI e Nomriems "‘f—‘ﬁhdﬁ?ba‘?%%?m RTing off arHeingnseg %@B@@gfg@t@e%hi ng and

conpr essi ofombirfatich io¥ el AGINY s1fes o8 IBMFCIbIAS U d HRABRaMED Qhﬂpcﬁfc‘ﬂlﬁ@ ALLiBR.
Favourabl e _safety profile, 1.e. no bovine conponents Bi odegradabl e Teaving

only m nor “¥'S'sue scars Can be stored at +2C to +8C and will have an

expect eds sHighly flekiife ahd hsBRdIAG heatRichilg HRPEBHSERSHARL Ure for a period

of up to at.least 2 years. The reason to devel op the preferred conposition
of the inv%ﬁ?ﬁ%ﬁ"ﬂ%ﬁ’%\?@’é’%ﬁ"&’rﬂsﬁ“%ﬁngU"th@'e'%‘5rﬂ"6‘1f6’f‘> t'hé | ast bovi ne

conponent Favourabis safetynsreie/ite. aBbovik@BmpBRERIGL i cal , risk of transmittance
humans, i.ncluding transm ssi bl e spongi form 15

of di seaseé. fron?jcl%)‘es to C
encephal opaPHFYa i Y@?}".'"W BYF YesueoipgBnent s fibrinogen and thronbin are
thus of = hoamBe elorél 8t +2Uttolaut B IR RAVEUr oxbbifel DRUIPHE OF 38 (nohlis
fibrinolytic enzyme plasmn, has been renoved. ¥ us, e advantage of the
pref er r ¥ YAYRAET teraperature fos apevied of up o aldaesti2yeags.no bovi ne conponents is
that the risk of transmtting di seases, including bovine spongiform
encephal opathy (BSE), via bovine material has been elimnated. 20 Simlarly
to other fihs ieASey tregevelortheoprptssiedi ecompoisitioheof ithe ewehiion derives floyn a wish to
repr oduci ngkt traeof thastast b&in®kohBsndl ULAL sSadenca iyt ure of
fibrinogen and_thrombin for m‘s:oaB ?%(ce%ﬁdos‘fg i F’geygﬁp%ﬁﬁt%Vgnstﬂf’?rgg‘(égi’of’s'f RE
flexibl e d@nemitancepeindiseatesciromi eows Itaihispams, gnclading| eatinrigsilsierSppagiforapdy
fluids o dpoysiatRhies!rsal) Afe 446 S | ayer di.ssol ye, 5
di ffuse into "?Hhe_ cavit i .o)lf { he \/\bﬁ%&@%ﬁgg{saﬁrl%{n?égﬁeaggtt.?'mm%m are thils of
- human erigin, and bovine aprotinin, the inhibitor of the fibrinolytic enzyme plasmin, has

been removed. Thus, the advantage of the preferred composition of the invention

containing no bovine components is that the risk of transmitting diseases, including bovine

spongiform encephalopathy (BSE), via bovine material has been eliminated.

20

Similarly 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 glues the carrier paich to the




The pol ynerisati on process produces a strong adhesi on between wound surface
and  carrier patch. During the tinme required for gluing, i.e. Y 2895 e
m nutes, the conposition of the invention should preferably be pressed
~gently oMWP2W\E4pound surface. The carrier 30 patch provi d¥S/BeYHENS cal .
support that allows tanponage of the wound. The patch keeps the '
coagul ati on conponents in place when wgunds are bl eedi ng profusely and
prevents potential re-bleeding. The mechani sm of action involves the

et 1 das. P ooRomaRe By RRESUebBh o ool Pt £ foinobest

form ng a wigetus{Fiqd)el astic clot, which glues the carrier patch to the 25
July 2005 WD 021058749 PCT/1B02/01453 12 wound surface. The fibrin matrix
subsequently serves as scaffolding for fibrinoblast mgration (Fig. 8). ’
Li ke a twoLikenpanentongsbiesit \uratheslvendvamdf sudacendndacarrier age qlyfduéepether by

toget her _b 5 pol.ynerjsatign. . The hani cal stabi.ljt f rier
pateh adtshebreiuibRathe redtEncs SRR Ao Purh 28 s bPPpfild tidetto
clotting. fHerHdeaiostitiefRet bivibrnLdisitiagdasther ¢he akiivepsustaricesare oy possent e
surface faging the unded area and Qhy virt of . th appona fect d
the gent| BeFPEEERER "}R){hr‘?d't’o'ﬂ]dfaaﬁé%a ?ﬂ#ﬁﬂ&ﬁtu{a 03“55% : '|%°?'g8%§ﬁ§§cﬂ5’gﬁﬁ?y,
and in congérkt predsurkhBe db Uit idiffusehilrouyl ithe capiet. Colgdgnegliy@ad i kenteastgo no
adhesi on between the wounded 10 ﬁrea overed with the conpositi 3'?. of tHed

i nvention HSEWRHRR WEGEnG Mot 1ban (ilgs. drerGHa Mo adilesilhBEReED e SieupRg
inventi @p HRS deosRdUSBFhe domdcRitondn GrCihVétion abdicbther organs or parts thereof when
gel ati ne-resorcin-fornal de,hg e_(é‘G?F) | ues,, which are highly histotoxic tg
par enchymat§rempostiea of theinkent i4S€8n of the present invention is
15 physi ol ogically degraded and replaced by tissue within weeks or nonths
after application mainly via two nechanisns:, 6 1 h ibrin clept is .

" degr aded p!azrlimeycw%r:wht?.any'ss@aweﬁam{?fm'débvﬁ-f%f‘éﬁ#gﬁ?&b"‘acvﬁ%&éi%f? highly
The carri episictoxite % FaRshchidioudy tidsuie thed ¥ob $6MpbENien Bifahe| ésemn itveptive iand
converted into a pseudo-capsule consisting of. endogenous cgnnective. .

Ui ssue. LTnehsistpaieni dngrasted Hod FoRRGFE 9550 YV Wepk oh MBS aLEr aPPlatone

gl ui ng 'andmtainﬁﬁmgmg@,aédhagigrﬂga particular in surgical intervention in the
gastrointestinal system such as the 25 oesophagus, stonach, small
intestine, large intestine, rectum on parenchymal organs, such as liver,

spl een, pancriRagorinkdstng Megradea@artivasy fmmblygisamdspartipy eesliaphagysydsisiodes,
cardi ovascul ar surgery, thoracic surgery including surgery on the trachea,
bronchi or

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,




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

i ncluding dental surgery, gynaecol ogical, urological, bone (e.%J.”’@B%’n-gi osa
resecti omo esisd7@er gency 30 surgery, neurol ogical surgery, | hatic,
biliary, and cerebrospinal (CSF) fistulae, and air Ieakaéggﬂégﬁ‘?]ﬁ@ -

t horaci c and pul nonal surgery. The present invention thus also relates to
the use of the described conpositions fiér the above purposes. It should be
enphasi zed that the conposition of the invention is substantially air tight
and 35 | i diliagy. ehd weretivospinal{CSK fistaleoand air kdlagps ddied piigiodgryaid hericr! | Y
useful to |3 gt i 25 Jul 05- 21058749 PCI/ 11102/ 01453 13
biliary, aﬁsg%%g'ebrorségi #\lgﬁ to(%gr_;!)t’ro%ﬁljcgtga Lﬁ?rége}slgasgﬂmgm Z‘F'ﬁgﬁ'aaéét PG R usetul in
pul monary &H@enhdriighly blesdingeorgans-sidrhas thediver sral $pieerp aadd6t sPgirRe. g. in the
substanti a'}:;ké’tréiﬁt%@irﬂal% ty it is highly useful in surgery of highly

bl eedi ng of'gans such as € liver and spleen, and for surgery e.g. in the
gastroi nPestinal channel. 5 - The product of the invention is to be apptied

when bl eedipg:; t] iliar air.-qr F | eakage capnot  be o
control | edw\r}mgtpﬁ&fcdgﬁ\%n i ’(’)]Er;{%?%r{)e'?ﬁgéjse %'?p]'\?ﬁé'wet“h E%S‘ﬂ%t‘ﬁﬁwpﬁmpgaw arer
unf avour abSFr legkages carit Tiee corrallicd rwitts caivehisredd Inyetho@O bl aG€A tBERNFRthods
fl eece or %Bﬁg,ie\gﬁuhﬁgvgggag%hrare' used synonynously in the present :

nd cl al ns. 35-‘655

speci fication nponents col | agen, fibrinogen and thromnbin

are preferably of mammalian origin. Preferably, the solid conponents are
t hronbi n may either be

of humap,osigin . The collagen, fibrinogen an

purifi egof?%%cgmr%t 'ur%ﬁefeggﬁyc% cg:llaqe&gggrixg% eeGP 'y BASH SMbiEh Hawmm are used
fi bri nogensynedymously Sint kiteorniesent pduifRaBon | 3hdOcRABS." GheS BHBENHs %hégaeg,en
is equi -ne.ﬁdrplogélgerm{ﬁ ,p%«i%\’/ent Vi rus H angrri ssiop due to_contam nation’
with equine viFruse OB S HE?S%’H ¥ Po MRIFRREALPTGN: ¢ Dielespblyhéhe solid
c]9I | agen pmmwﬂneatspa?ﬁoi adraas e:lrigihE 'rmg avil?]g@u rfﬁ)ﬁ?ﬂ@%rﬁéb@khr@ﬂﬂiri Mag Mat hon
of potenti eni ¢ _agents he manufacturing process is

i mport ant %lsr’ﬁécrj ﬁ%’ggt B%EW S u‘?’e§?°‘¥T%&&_ND“T@%9€(‘RE§”P?%UW§‘"99@? gnd/or
Opr aski ¥b :thraonbigoat ed/ coated 1.2 Coated Qpraskin : insertion into
endoscopi ¢ equi pnent 1.3 Coated Opraskin: unfolded after insertion into

endoscopi c
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




non- coat ed/ coated 2.2

equip. Figure 2 2.1 WIlospon forte:
2.3 Coated WI

forte: insertion into endoscopi c equi pnent

unf ol ded Eﬁ‘fé L psertion into
WO 02/ 05874 B02/ 01453 14 3.1 WI | ospon Spezia!l:
3.2 Coated WIIospon Spezial:

insertion into endoscopic
Coated W/ | ospon Spezial:: unfol ded aft®r insertion into

equi pnent _Fi gure 4 4. 1 Ethisorb Patch: non-coated/ coated 4.2 Coated
Et hi sorb Faf YMilospes erSpealal nnnﬁoemmetﬂgh c eqw prrent 4. 3 Coat ed Et hi sorb
! y Figure 5 5.1

Pat ch: un [

Tabot anp U Kni t:

i nt o endok hf ol ded after
i nsertion Nycomed:

non- coat e [lab sanpl e]

I.nsertion édabgcop@@g@gﬁ,gghp equi prrent 6.3 Coated coll agen sponge Nyconed -
insertion into endoscopi c-equi pment 6.3

[lab sanple]: unfolded after
Coated co ﬁ@g’@ﬂ sponge Nyconed [ production sanpl e=

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®

Figilfe 8

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

boxes.

| osp
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equi pnent 3.3'

endoscopi c

e T

endoscopi ¢ equi pnent Fi gurfrer 3.25 Julg
af

i nsertion




TachoConb(r)]: unfol ded after insertion into endoscopic eqU|p gure 7
endoscopi ¢ tool: Endodock(r) endoscopic tool: Endodock(r) dgﬁgg

tool : Enqpgesikksd Figure 8 Blood coagul ation and degradatlon oT clot: and
carrier patch. The active conponents of the carrier coatPﬁ@ﬂﬁW%Hgﬁomm in
grey shaded boxes. 25 July 2005 WD 02/058749 PCT/rB02/ 01453 |5 EXAMPLES
Exanples | - IV below illustrate variodS procedures for preparation of a
coated collagen sponge with different fibrinogen and thronbin raw

mat er i al s. EXAMPUESr i nogen raw materi al s Conponen % of total substance
Fornul atio Fornulatio Formulatio nA nB nC Human fibrinogen 36-52 42-47
36-52 Human al bum n 16-24 20-24 16-24 Total 52-76 62-71 52-76 protein

Sodi um chl Exardple8: 10 BeBwlitustistd vk %cﬁé’dﬁ%&%‘é@r &ef}aﬂanén i écoa‘%é@B&i?'ag 0

(hydrochloride) 1 15- ci ne - Hi st
Sucrose 0 BPCTQ% %‘iﬁﬂﬁﬁ? a?‘ﬂﬂog?ﬁr"‘ﬁd Qwowb@_rgw&qtegals-rhr onbin raw naterial s
Formul at bon Activity Residual additional substances -

A

Fibrinogen raw-materiais

Componen % of total substance
. _
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 6-0 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




(LU ng noisture additives substance Human t hrombin A 360- 540 : 2 Hurfan
- albumn, sodium chloride, sodiumcitrate Human thronbin B 7- i501”¥ % Human
)| bumi n, hl oride, sodiumcitrate Hunman thronbin <_3%_ Human

al bum n, \ggg%”hur}n]]&chl ori de, sodium acetate, glycine 10 25%&5&?%%%‘%3 WO
02/ 058749 PCT/ 11902/ 01453 16 EXAMPLE | In the present exanple, the :
suspensi on contains human fibrinogen faémul ati on B and 5 hunman t hronbi n

- formulation B. - A final suspensi on vol ume of 3500 m was obtai ned by

applying the followi ng quantities and paraneters: Fibrinogen m xture: 10 -
2800 m. ethanol (94% at 2C-8C) - 492.5 g human fibrinogen fornmulation B -
493.5 ny riBBLEA The fibrinogen nmixture was stored for 8 - 16 hours at
2-8C whi l e bei ng stirred. Thronbin m'xture 15 - 100 m et hanol (100%at

-300 - 12,27 human t hronmbin fornul ati on The t hr onbi nfm xiﬁ%
stored for 18 the’ RisSaalLPemple, thg)guspeayiop cpaials humarshoroagh fqr PR ‘?‘Hckt ure

- is added g oy hidthbiRegedtiostBire. 20 - A 94%ethanol at 2 - 8C was added
‘to fill to the final suspension volume of 3500 m . Suspension _

charapt eristics: 1. Ethanol concentration: 94.3 % 2. Sedinentation
behavi our. A final suspension volume of 3500 mi was obtained by applying the following quantities

and paramelers:
Fibrinogen mixture:‘
10 — 2800 ml ethanol! (94% at 2°C-8°C)
— 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 a) sedinmentation volune 5 minutes after start: 98% of test voI u
sedi ment ation vol ume 24 hours after start: 64% of test vol une. 32 rt| cI e
si ze (Fol - Jgean dianeter): 56.4 +/- 1.3 pmCarriers in the formof
col l agen strrps Wwere coated with the suspension. First, 4BCTugdzages = 30
sponge strips were pre-incubated in a cooling chanber, at the foll ow ng
conditions: - Tenperature: 5.2C - Absolmte humdity: 4.8 g water per kg air
- Incubation tinme: 18.5 hours 35 The coated col |l agen sponge strips were

5 dried as faghkevsted %&p&lﬂréfe %@Qéatemrqyrgﬁggeégat gqyn{p@%r%]oz}g%eléﬂ-rhgncoat ed

strips were incubated for 15 mnutes at a tenperature of
absol ute h@RFlviefuBTdiyeld 8mweter perkkgirai r . The coated strips were then

dried in athacysaydf, I i_n nditions: 5 -
Air condition:; terrperarbg?\%rr% opbﬁiég@abgg%{rﬁdbﬁ%&%é&?&%% f% "H“gﬂﬁ’f’@r per
kg air - APRIIYANSy t hrough aspiration valve: 23 ni per hour - Vacuum -59

mbar Bryi ngy tdridR aby asi of the obtained coating on the
col | agen spongre st r?DBAs11 g%‘f)%%éé?ﬁ%t albso%Pe;‘ ﬂfﬂg%@‘ﬁat&hﬁ?{@ ¥ a
Vi brof i x shal&rﬂmthaotfghawmmy. mive89®m3pb2aeurr pm for 2"mi nutes. EXAVPLE ||

15 In the pr e the suspension contains human fibrinogen
formul ation ?a ltcjlm %%ﬁ thrombin formulation C. A final suspension vol une

of 3500 nl-wdwmyindtimicngtiotwy appl yi ng the follow ng quantities and
paraneters: 20 Fibrinogen m xture: - 2252 ml ethanol (94% at 2C-8C) - 370.7

g human fibrinogen formulation C - 493.5 ng riboflavin The fibrinogen

m xt ur exwaBhesaisrasion bohe Sbtairkll dbAURS oA theZcSiiag¥h bbShRaliigs whi Eﬁ;?rgmmately 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




25 Thronbl n mxture: 188 nm ethanol (100% at -30C) - 12 vials human
thrombin formulation C (10650 I"t1./vial)/12 mM water for inj e%%”'éﬂﬁD%The
thrombin m xture was stored for 8 - 16 hours at -30C. Suspen5|on

164. 5 ml WEHOHRFBhbi n i xture were added to the fibrinogenthb f(‘?‘@ﬂ"é”ﬁ A '94%
ethanol at 2 - 8C was added to fill to the final suspension volune of 3500
m . Suspension characteristics: 1. Eth&nol concentration: 94.1 % 35 2.

~ Sedi ment ati on behaviour. 25 July 2005 WD 02/058749 PCT/1B02/01453 18 a)

sedi ment at Lon, dAkABRoP AR SRk LA st 9496 0p 1R5t VoRsrhe,vOl U, b)
sedi nentation volunme 24 hours after start:_71 % of test vol ure. 3

Particle shreedmepirtionrelunes inusatierstert461% oljest yolgme,m s Carriers in the

form of coklggage Sil RBWRER HOF 8l 4412 +AURgSPSI On. First, 48 collagen .
- sponge strips were pre-incubated in a cooling chanber, at the follow ng

conditions - Tenperature: 4.8C - Relative humdity: 90. 3% - Incubation
tinme: 22 Tﬁaﬁ%\'grﬁt & Sori G oRBIEHsrps WRBeBoSBANGA thé SlishenRheFift] MBlcdgen -

fol |l ows: e coate strips were I ncubated for 13 mnute)? at a tenperature
of 4.9C ansbange sawﬁte@rﬁumt@iat%ﬂ ipf epofing chimber, peiheifgllonipg condioisat ed
strips were t ilgfu}eéj dgzca vacuum dryi ng chanber at the follow ng drying
15 conditi ons condition: tenperature of 5.2C, absolute humdity of
4.9 g wat er matk@!mnmdrty 98id%f | ow through aspiration valve: 25 nB per hour
- Vacuum L@ @%2 Iﬁ me: 4 hours 20 The abrasion of the obtained
coating on tﬂﬁc 83‘?'&? %8 §89& ri ps was approximately 0.3

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..




ng/cmz when shaken on a Vibrofix shaker at a frequency of 800 - 1200 -rpm
t he susp%ﬁ‘i’é" G-

for 2 mnutes EXAMPLE Il1 25 In the present exanple,

cont ai nsWeeossisobr i nogen fornul ation C and hunan thronbi,&é{?g) | ati'on C
A final suspension volume of 780 ml was obtai ned nethod b F{?m Y the
- 700 m

followng 30 quantities and paraneterg, Fibrinogen m xture:
et hanol (94% at 2C - 8C) - 84.42 g human fibrinogen formulation C - 110 ny

ri boflavin 3% ;I'Ia%"];hjrlnogen m xture was stored for 8 - 16 hours at 2-8C
whi | e bei ng SPI ey megerey |y 2005, WO 02/ 058749 PCT/1B02/01453 19 -

Thr onbi n mxsﬁmdethanasmmb%eathaom) (100% at -30C) - 0.54 g human thronbin
8 - 16 hours at -30C. 5

formul ation 6:55 eta}hrog‘t()i n mxture was stored for
Suspensi on: § opRpJABIHataNG ur e was added to the fibrinogen

m xture. -Tha thkdafireidhane! wad stdred 186 Va8 hagded d@cf i1l to the final
suspensi -on. vol e of 780 m . Suspension characteristics: 10 1. Ethanol
concent ratl USRS 06 2. Sedinentati on behavi our: a) sedinentation volune 5

m nut es aft ez3.6wdliof th n on vol une 24 hours
r%%ﬂhx’l&@h#@dﬂ%&to mgkbﬁséﬂzﬁ?%@tr% Vard mean

after start: 72%})of test vol ume cle
diameter) " &.180%ethandd P 85C @msradded (4 fil tblikes finalsusfersinouie St7goRM, Ver e

coated with the suspension. First, 8 collagen sponge strips were
pre-i ncubgt ed in a cooling chanber at the follow ng conditions: -
Tenper at uPHSPISPE chargtenistioss huni dity: 85%

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 coated 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




20 - Incubation tine: 18.5 hours The coated col |l agen sponge sty éps wer €
dried as follows: The coated strips were incubated for 45 m nutedy 4%,
t enper at and a relative humdity of 85% 25 The p@ghﬁg |ps
wer e thelr?bgro?@%ié%n a vacuum dryi ng chanber at the foll ow ng ryllr(n}%}:{?' .
conditions: Air condition: tenperature of 5C relative humdity 85% Ai r
flow through aspiration valve: 1.2 n8 p?@r hour Vacuum 35 nbar 30 - Drying
time: 4 hours The abrasion of the obtained coating on the coll agen sponge
strips was BppviBkiEtdt el y 0.3 ng/cm when shaken on a Vibrofix shaker at a

- frequency of 800 - 1200 rpmfor 2 mnutes. 35 25 July 2005 WD 02/058749

PCTI MD2/ 01453 20 EXAMPLE 1V In the present exanple, the suspension
cont ai ns humge rbrieberhtrngmplé ohersibspension Aostaths Huoreaxfibirinogerp farmulation Paandn A,

5 A final sus of 3120 nl was obtai ned by applyi ng=t he

foll ow ng }gﬁa[n”t mé‘% " 9{8{@%‘3&@ ers: Fibrinogen m xture: - 2540 m et hanol
(100% at =2C - 8C) 10 - 311.6 g human fibrinogen forrmulation A - 440 ng-
ri boflavin ; eflbrlno n_m Q C
whi'le bel nd* B FPRiEPoIoT Bt & ol 8o SbGhES sy doeiaie e (OBRR foakils 1
. - 229 g hursad fahsmatersy fornmul ati on A Suspension: - 87.3 nml water for

i njection \#ege added to the fibrinogen mxture. The thrombin m xture was

added to t H&MOBPT HOYEF i xt ure.
2540 mi ethanol (100% at 2°C - 8°C)

10 — 311.6 g human fibrinogen formulation A
— 440 mg riboflavin '}
— 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:




A 100% et hanol at 2 - 8C was added to fill to the final suspension_volune.
- 20 Suspension characteristics: 1. Ethanol concentration: 97 0 23puly 2005

Sedi nent &g @skelavi our: a) sedinmentation volunme 5 mnutes after start
95.6% of test volune, 25 b) sedinentation volune 24 hour BCHIRRP14EE ar ¢ :
63.5% of test volune. 3. Particle size (Folk Ward nean dianmeter): 51.8 +/-
0.8 pmCarriers in the formof collagett strips were coated with the
suspension. First, 48 collagen sponge strips were pre-incubated in a
cool i ng chdh®epatedstripsavere ircohited faoiidnihutessat a38mpersuerealf 8I%C ahd 2Getative
Rel ative hHUJnFHit 36%98«9%' I ncubation tine: 22.5 hours The coated col | agen
sponge strips re dried as follows: 25 July 2005. WD 02/ 058749
PCT/ | B02/ 0Thd 6@ated striphevete #Hepchriztiin pyanmng diyiig Eraingtsbrizp thelBdWinylighgat a
terrper’aturgo,ggiﬁo%.SC and a relative humdity of 90% The coated strips were
then dried’in a vacuum dryi ng chanber at the follow ng drying conditions:
5 - Air sondiAil eonditioaneaipaialie: ¢Fi6. BCOfelativelhahlivigy dusgi dity 90% - - Air -fd ow
through aspiratjon valve: 21 nB per hour - Vacuum 58 nbar - Drying tine: 4
hours 10 The b6t dhraspatiofyalys:ed " e8r hAW on the C6l | agen sponge strips
was | ess tham/42udm: B®AHBER When shaken on a Vibrofix shaker at a frequency
of 800 - 1200 rpmfor 2 mnutes. EXAMPLE | 15 Aprotinin as a conponent of
TachoComb(T) Ungtirep4ibayesst i gation of the anti-fibrinolytic activity under
wash-out conditions simlar to an in vivo situation The aimof the present
i nvesti %ti on was to show the efficacy of aprotinin as a conponent 20 of

TachoCok®d Hrauzkiasion ppibefdbiainerbtaating oo direiceliagens shyngesstrips ias leist thante$t
“model s. mg/cm? when shaken on a Vibrofix shaker at a frequency of 800 - 1200 rpm for 2 minutes.
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 2.01LU.

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 :




TachoConmb S is an off-white, coated, sponge i ke patch The patch of foaned
dry collagen is used as carrier of the active, solid corrponen%%"”y?ﬁ)é Si ze
of the payghhz7H 5 X 4.8 x 0.5 cm The active side is ch@ng%%gilow 1
cn2 TachoConb S patch (thickness 0.5 25 cm) consists of. Collagen of-

equine origin 2.1 ng coated with: human fibrinogen 5.5 ng 30 hunman
thrombin 2.0 1.U riboflavin (yellow ¢l our as marker of coated area) 16.5
- g Experinmental in vivo dose-finding tests have.confirned that the above
concent r at iTanko@émbt hr mebiaginiagdhdman | sgehing ckuman | fprinagenuand dwasinie was
strength (s 0 9 Adgh ag?
TachoConb H ﬁ'@%% ?ﬁﬁg‘iﬁ?ﬁéﬁb ﬁzr orr%'iy'ﬁ‘,%‘; ﬁﬁﬁaﬁﬁﬁ{ﬁ?ﬁﬁg@n&gﬁ%ﬁ (%{b?nl n ng
conpar ed t achacttponeng.cont ai ni ng only human thronmbin and human fi brinogen -
~as active conmponents. 5 Two test nodels were devel oped for a quantitative
determ nation of efficacy under hyper fibrinolytic conditions which could
be consi derTenb test :tnedelelwafamlevé!opetttmgi @mnt:tﬁiwaldptammaém of gfiicaey undesvpert o -

per form t h ﬂn? gi Cc%f{ggtgﬁgknﬁ} (ﬁ’lec(,; %DI’IQ?GI@B% Bgtl’é[? )ﬁgelaSLﬁ'bﬁQF JOII"B%B{'IS and

effect. e was a to a“synth

fabric as adiir&sakuwamof a@éomﬁ;lhedafmbmdofhesfe m&smﬁorcdﬁmmﬁt@hﬂ%@ $lmﬁ¢aﬂit o)
sinulate e. the perforation of a blood vessel. The sealing was exposed
‘to two di ffegf? @ht fibrinol ytic solutions (incubation solutions) through the

hol e. One of these sol utions addi tionally contained the antifibrinolytic

subet ancls TSt ipdtel 0 s GemBIe o SRy o revaliafe Riblsaty RligHoh Fizagh- A
Cad 2, 2nyefihedidie Hatticensat fntcﬂh)e fa&:cStmg#mmlaNaegzit@/pdrﬁ:r&t@nlofMd wgssel.

?? ::Z; on 143 qullngrwgé aeseroQé)@?o two H%r t ft bln“ls‘lgllijl{‘:" ic lo 1%@0(91%Ub5’tﬁ>tnl X@l&f?cgns)

L—_

through the hole. One of these solutions additionally contained the antifibrinolytic
component oz-antiplasmin.
15
| Composition of the incubation solutions:
All substances are diluted in buffer 1: 50mM Trometamol, 100mM NaCl, 2.5mM CaCIz,

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 buffer1, pH 7,4 }
51 pl plasminogen solution (conc. 4,8pumolar 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.



I pnol ar a2-antiplasnmn) 49pl1 bufferl, pH 7,4 ;,. 51 pl plasm

sol ution (conc 4, 9pmol ar  Coachr om hunan pl asmi nogen acti vi ty) 2 52%"“3@9@ t PA
- solution ;{@é ?5{) 100pl az2-antiplasm n solution (2.5pnolar) Incubation

sol ution I I ? ar plasm nogen, 1 nnolar tissue plasm n®§&ABexaIUzat or )

149pl1 bufferl, pH 7,4 51 pl plasm nogen solution (conc. 4,9pnolar Coachrom
human 30 pl asm nogen activity) 50pl tRA& solution (5onnolar) The incubation
'solution was replaced in 2-hour-periods to simulate a wash-out effect. At
‘that occasion the adhesion was controlled. A pressure of 50nbar was |laid on

t he sanpl e. 5 ThI time when the sanpl e detached at a pressure of < 50nbar
was regi st er’sdmoss! 4 sy fgmonswedéﬁcf@gw@h@@‘feqtB@Qﬁ@@gg@ ingstingdissuerddel 2

was to denuest Séth;ﬁiet Wes fdpbliédﬂ abypig CinRistifg te@f vrﬂﬁ”@g%hbgBﬁsédr@@et hséé'r%edThe
as

test sanple }l_\@ F ﬁ)gz q i ntestine (ex vivo hesi on surface
defined pdEFgrRlpP gﬁd 8”6%'8:’1‘ @ ¢he asyne Fféei??hleémq ineubalicarsabitien i gome mto
i ncubat i on contadt WRN the fiBMRICE A simGIAR 8Ghasdll JHaet. f“l*hl%“:h B2kigh égfﬁﬁon was

simul ate acp/ash out effect._ The incubation solution was_ ange
‘regi st er ed PPAgR ﬁhngéFtterPﬁaﬁm%ﬁ@‘i‘ltat phaisegment prasgrtgapf ﬁ%l@b$raW$ daid ohethe

sanpl e. Theaknple TWE Bt
regi st ered. ‘Fﬁ results r@gkgﬁﬁgﬁrﬁa %e%@?éf%@%ar@%@@@&e%s
TachoConmb H containing 10 aprotinin and TachoConb S without aprotinin. In
t est nodel u t u ni ai g ssue pl.asm nagen
activator, The zér%nﬁ% %ﬁe?ﬁ& Q‘gﬁéé%??%\gagﬁe%%tcﬁg é&h@ %ﬁor ‘g]o‘qﬁmt{?rﬁf%?"a’ ng
TachoCorf’ F’IPMQ'”@I‘ heCombrSwithmparaidint o 12. 82. 8 hours for TachoConb S.
15 In test nodel 1 using the incubation solution containing only tissue

pl asm nogen activator and plasm nogen the fibrinolysis tine for TachoConb
H was 31. 68 feshowdel dongiag dbe tincubgtidi selution confaningl éishi@CplibmBiogah dctivatest

del 2 thg tot dt
55 5 nouP RNl BRI FRTRATHIH, it Tebtomh AR 3 BTG ©
the test seempbared But2.6h28smupd for GTetractvesb Snder
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
6.521.8 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%).



pressure fromthe intestine surface because the strength of adhesion
between fibrin clot 25 and intestine surface becane weaker. | & 8% pdel s
the anti {, 1,0 c effect of aprotinin as an active conp [
Tacho@n@@ﬁ%@ﬁ?’% be denonstrated very clearly. 30 In tes%@%’&h‘f he.:
prol ongation of the fibrinolysis time due to aprotinin as an active
conponent of TachoConb H was 320% f or i%fcubati on sol.ution | containing
az2-antiplasmn and 380% for incubation solution Il wthout a2-antiplasmn.
- Test nodel 1 also showed the additional antifbrinolytic effect of

az-antipl a%ﬁ?ﬁ% prol ongation of fibrinolysis time for TachoConb H from
31.6 to 41. 2(1300/() and for 35 TachoConb S from8.3 to 12.8 hours
(154% . 25 July 2005 WD 02/058749 PCT/JB02/ 01453 24 EXAMPLE 2 Compari son

of coated coned sponge hoCo S) wi ther .carri.er products 5

coat ed | deltaTEY & Pt S somnad, GheefpCome”Bhyul’ ol diter eragucts
Coating &f cdhfetigdRitcaliosd Tessoddnamg. name Material Manuf actured/ Di stri buted
by Opraskin Col | agen sponge Lohmann, Postfach 2343, D 56513 Neuw ed .
W | ospon forte Col |l agen sponge (calves) WII-Pharma, Postbus 30, NL 1160
AA Zwanenbugesidlh bf genayerSpeci al Gel atine sponge WI | -Pharma, Postbus 30,
NL 1160 AA Zwanenburg Ethisorb Patch Pol yglacti n910/ Pol-ydi oxanon

Johnson/ Johnson (manufacturer) Ei hicon, Robert-Koch-Str. | D 22851

Nor der st edtpgcebghot anp NU Knit Oxi di zed regenerated cel |l ul ose

Johnson/ Johnson (nmanufacturer) Ethicon, Robert-Koch-Str. 1
10 1. Coating of different carners

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.




D- 22851 Norderstedt Coll agen sponge Equi ne col |l agen sponge Nyconed Austria
Nycomed Sankt - Peter-Str. 25 A-4021 LINZ An area of 2x4,5cn2 of> &405-
carrier waspgpatbed W th TachoConb S coating suspensionL 15 The anount of
coating suspension corresponded to TachoConb specificati oRCIBB&MRYS3 -
fibrinogen/cn2). The sanples were dried. 25 July 2005. WD 02/058749
PCT/ 1 B02/ 01453 25 2. A sanple of 1x4cAf was prepared of each coated
carrier. 3. The adhesion of the |ayer was tested as follows 5 Mthod
description Apparatus Analytical balance (nmeasurenent precision 0,5ng) 10

Vi brofi x shakgr ined wth fixation device Ruler with mllinetre
gr aduat i on t@g?'\ﬁﬁ'{égﬂﬁxg% ﬂ@??retpﬁf?éjsoqgﬁcﬁﬁ?ﬁt?‘?l?@i“ﬁél di ameter with stopper
Procedure 15 4xlcnR coated area are cut out of the coated carrier using a

~scalpel. T nle.is aced in al anced tube with stopper.Then it is
shaken on t%-erﬁ%%g'!r’%sr'?&optbﬁi%@fW@F?%%%FL%@EO“%OM 1000rpm) for 2nin. The

sheet is5renoved and the residual quantity of coating material (abrasion:

ng/cnR) is Lghed. 20 Cal cul ation: Abrasion (ng/cri2) = weight of
resi dual (r%%tﬁ&g‘!r’%}(’%?" 4cmR2 25 Results Carrier SubStance Abrasion

(my/cn2) Opraskin(r) Iyoph_ Collagen 2,1
Apparatus
.Ana_Iytical balance (measurement precision 10,5mgq)
10 Vibrofix shaker combined with fixation device
Ruler with miflimetre graduation
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




Wl ospon(r)forte (3nm |yoph.Collagen 1,2 WIIospon(r) Spezi al ng
Gelatine 2,1 Ethisorb(r) Patch (2ZVP609) Pol ygl actin/di oxanon 1P '8y 2005 ..
Tabot anp( Knit oxidized cellulose 9,2 Collagen spong dJ- .

col | agen,%o"gl#% Q%, 15 25 July 2005 WD 02/ 058749 PCT/ | Bozlg‘r"%%&r@é%omfent
Al'l carriers except Nyconed col | agen sponge are not flexible after coating.
The sanple has to be cut out very cauti®®sly. 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 nbst no connection
with the coating material at all. Wen shaken a little bit, all of the

coating peef8M8f¥"| i ke a "carpet". The difference between Nycomed col | agen

sponge and ARNEafbRExcER Ny RmdBddbbah SpSittnare nbRfigkibleeafiel easting. El asticity
of the noi stened coated carrier Procedure 15.1. Co ng qof different

2 at i
carriers Anihg ganpie hasdo hengut out yeryraulippshe, I iids ceiaytdy g a-pRIHS csisgoms a

coating SHSREBSINTLoatind MR Wil fAkeCORbbASLISTUHB NN HSEHF [T ER-OR® patch
TachoConb specification (5 5mg fibrinogen/cn?). The sapples were dried. 20
2. A sanpl eshsweghrimpsinoy eprnesiien pitbihe edaldio eatavat ahelbdVoen phaken arlitfie ditaell
starting ar «determ ned. 3. The sanple was

noi st ened aﬁgh%géa%%%g%%?fg@?%%ﬁgﬁk sheet fixed to a specie' equipnent

as described in detail under the heading "procedure” Then pressure was put
25 on the Latex ' gﬂgrﬂ%fz [ [SEETarYMeTp N TIIC N

rel axation heeé'g§%§§ &ibgmé%&aﬁ ed o‘?ouaa@%hgp 839‘% %ensﬁq%te)tr{;e?ea o* Prﬁw ca?rrl?mésf

© was neast® eguitgtcleédly. hi ghest expansion point. Method description 30

Appar atus/ Chem cals Peristaltic punp (I KA PA-SF) _,;m}

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~’ j
equipment as described in detail under the heading "procedure”. Then pressure was put

25 on the Latex sheet which expandéd- 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)



Pressure buffering bottle (3 outlets) VDO manoneter (0-250nbar) 35 dass
funnel (O openingl: 30mm opening 2:15mm) 25 July 2005 WO 02/ 587495

PCT/ 111 427 Silicone tubings and clanps, Latex gl oves (Senper- ned),
scal pel qa?’&%lg%%\if\ﬁ?—t h nmillimetre graduation, scissors PhysPel’8i@&3saline 5
Procedure - The follow ng equi pnent is connected air tight to the three-
outlets of the pressure buffering bot®fe via silicone tubings: a)
peristaltic punpe b) manometer 10 c) gl ass funnel/opening 2 A doubl e sheet
of about SiREAE tLBings tantir @aMPs LEdteX @bReScMPes abBetcaisell higdyigi HﬂingB{r to
the glass_funnel/ opening 1. About 5-7cnR coated area are cut out o the
coat ed carqf?(glfat'ﬁgﬁ? S8 %cal pel . The area of the sanple is neasured

(starting Riyem)ogichhealim@at i ng of the sanple is 1s noistened with saline and
pl aced on the Latex sheet. Then it is pressed to the Latex sheet nmanually

~for about I mn. Using the peristaltic punp the Latex sheet is expanded by
put ting sorPrecggiessure of about 70nbar. This is. repeated twice with - -
rel -axatioa.&ghohhe, Latex sheet afterwards. At the third _expansion the area

(length a P IoPIVREERL 4t caneatied «ir tightniedhe darestovlipds 19f dhe srressege

poi nt of lhatfesngivresd viedirRBAE Qibinged! cul ation: "Elasticity" factor = area of
the carri eEPat third expansion 25 starting area of sanple Results Carrier

- Subst ance EPESYAEF PYPPECt or  Opraskin(r) Iyoph_ collagen 1,78 W]l ospon(r)
forte (3mm) maypometercol | agen - 1,53 W Il ospon(r) Spezial (1nm) gelatine
_1’ 79. 10 c) glass funnel/opening 2
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 |




- Ethisorb(r) Patch (2ZVP609) Pol ygl actin/dioxanon 1,0 Tabotanp(r) NU Knit
oxi di zed cellulose 1,15 Collagen sponge Nycomed col | agen, foafref?#085..25
July 200§¥§§’8%é$58749 PCT/ 1 B02/ 01453 '.. 28 Comment The elast|C|ty

t he noi st & agen sponge Nycomed (TachoConb S) is one’ ofHoyaH

i nportant characteristics of the product- Elasticity is essential |n

t horaci c and abdom nal surgery. After gd@ing the carrier should be able to
follow for exanpl e expansi on and relaxation novenents of the |ungs or
intestines. Especially Ethisorb(r) showed no elasticity at all. It
detached fromthe coating i nmedi ately. Coated WI I ospon(r) Spezial and
OQpraskin(r) showed structural defects during the test 10 Use of coated
carrier in egdgesepi ¢ surgery Procedure: 1. Coating of different carriers
15 An area of 2x4cnR of each carrier was coated with TachoCo S coatin

suspensi on- Thenglashriiyf ty moidenatyCelrggaserpge Myremst dhadwGobrakisqnsngf the

speci fi caj i iiporthmt Gfactérhidiics Qﬁ@%‘b%ﬁt ETMCWEF%@%&QH@ iBéraeid -and- abdfinal
handl i ng of the coated carrier use in endoscopi c surgery and

the | oss oRFgenst PG gluing the ﬁa@eﬁahavlﬁdge able v iligwht eXyRie grgprsign and
- phot o- equi %t:or?n@nob@rﬁgﬁ’tg HFLHhGE bPiﬂtesﬁﬁé@r@bé§aliﬁ9ﬁ'ﬁ§?ﬂ§¢shm&%ﬁcﬂy

t ool deS|gn or the use of TachoConb(r) i n endoscopic surg g@
~ (see-Fi gur eat®)l, IDdgiaBB@d porstibe sgatinaiemediatelyt Codted Wﬂ%&ﬂogatséﬂzﬁ rrd@p@skm

Carrier Carrier sk| yoph. collagen W Il ospon(r) forte
(3nm) | yoph® h°¥;"8f’ {‘frﬁ\ﬂ?ﬁ%%g &‘ Eﬁ&m a[ (1nm) gel atine Ethisorb(r)
Pat ch (Z\MP609) Pol ygI actin/ di oxanon '

Use of coated carrier in endoscopic surgery

Procedtre:

R Coaiing of different carriers

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

Apparalus :
Endodock: Endoscopic tool designhed for the use of TachoComb® in endoscopic surgery

25 (seeFigure 7).Digital photo—eqmpment.

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




Tabot anp(r) NU Knit oxidized cellul ose Collagen sponge Nycorregl c]ol ‘%H%gen
. foaned 25 July 2005 WO 02/058749 PCIT/ 1B02/ 01453 29 Procedure‘:ﬁ ¢e

series tak@pyeh;@ach carrier 1. Picture: Docunentation of the non-coated
and coated carrier sanples. 2. Picture: The coated sanpl eBCEABOY M4 { ed
into the endoscopi c equi pnent (Endodock). 5 The sarrpl e has to be flattened
manual ly to be able to. wap it around?® guiding pin". There the sanple is
inserted carefully into the steel tube of 10mmin di amet er. Document at i on
of the sarﬁfloéefﬂ'é‘?ti ally inserted into the Endodock tube. 3. Picture: The

sanpl e i s Meshed i Gar terwards the sanple has to be unfol ded.
The coati ng t hat hasas Q?fegutjxarﬁ'é\t carrier due to this handling-is gathered

besi de t hel- E’éﬁivfﬁe@ocunmtatm afiifiehaedostiadphe cehtedicaiis @hfpRia, i Nt o t he
endoscopi @ ¢5u4i; o} ting due to this handling are
docunent ed. Corrrrgrgﬁit?é Cé'ga%ﬂt%&#o&sg ‘6 césé?rgecﬁi '8 u?’ﬁeer%SF?%%ﬁqg'ﬁﬁﬁﬂbﬁﬁ‘W@dﬁ@d) in
endoscopi d- he pagieleyhasdottiediatieBedromnualiyrta heiabg: @pmapqpémgnd afguidify _?fn@ﬁﬁi;éﬁ
TachoConb y e ment . The tube of this
equi prrent t| séacﬂéérigf%% Oé%gfnwm?& a&%e?h% G(%g B’E“f‘"h@'gm@é‘i‘i into the tube

TachoConb %CP@G'P'F’HW@ bel Sannblamnalwlamied istoabe Endodbbkdiypg pi n" and t hen
fo t he, connectii on of the coating

inserted. 3cp I The

to the carri recftfrél -[g% éa’fﬁ i Sh&'fswﬁqfo uh‘é%reﬁ‘ﬁy Ly REisgh %ﬁ?”‘?'%hﬂﬁ‘@mdmfwdsdto
stay flexi'Be éO@wedgat has s@hyofdlmenchameomd 1o thie rbadmﬂﬁs REre@bb &gk ﬁ% céq

broughtgt gpd h choCo is carefully e out of
the tube. T%éﬁmﬁetdﬁsaég‘ﬁ?'&%‘ewfﬁ%ﬁ&%b‘gg i OéegaCteeUtPﬁ@r\kmﬁd & Upssaefethe Thi s
of t en reqtRativg dye hethiciharsting atesdoclingara$ddr e adhesi on of the layer to the
carrier should be strong enough to withstand this handling. 25 Results The_

results are seen fromthe enclosed Figures 1-6. An estimate of the cast of
coating @@¥&mpal is as foll ows: Opraskin(r) 30-40% 30 WIlospon(r) forte

60-70% WAdREBAB(E)coEF! %Lnne cooiiagen sponge/Nycomed) in endoscopic surgery is the
15> most demanding application of the 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 camrier and
within itself has to be strong but the product has to stay flexible enough in dry 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 p!aced to the wound surface. This
often requires some adjustments. Therefore adhesion of the tayer to the carrier sheuld 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% ; i . _ ‘

‘Collagen sponge Nycomed <5%
35




Tacotanp(r) NU knit 60-70% Ethisorb(r) Patch 95% Coll agen spgjraI ZF&/corred"
<5% 35 25July2005- WO 02/058749 PCT/|1B02/ 01453 30 As Ethisor h?ﬁ' é a-.
very rigid carrier the adhesion of the coating is very bad. Therefore .
coat ed EtWY&6¥¥4%st al nost all of the coating in this i nRSHIRSa0I45H. -
Conpared to coated collagen sponge of Nyconed all the other investigated
carriers have a flat surface to be coated. Therefore the coating lies |ike
an flat carpet” on the carrier. This leads to a rather 5 unflexible

structure ofs Efigs 5y -sfcga\tA@FQ er@,ﬁ{ Lhies m@«sa%g}ﬁ% U tﬁ@lcggmgg KPR 120, E”’\@%E&e

the coating rni nsertion of t coated carriers into t
t ube of t heoceledd&bispit® gl biomeshiall axfidthe beatingninothii ngessigativre Grangsred to coated

ot “of 1 o OB 5 oEGe D PRI L e el BUraet CHOCE eyacd i) hilee?fabe * -

‘The st ruct upstednThérefdraitiee obatMygdiezeditle en) fiagarpspomntie dcariesh@hibdsids tofa taiteer
high flexibility of achoConb .S in dry or noLstened copditions. cone
col | agen s b@h@@&? s“f'-t?gffﬁdc’fgﬁ‘ﬁ d’Pfa‘éoaﬁ%cF NG ShE\S ﬁ'&‘?fﬁ%r‘gi g9 4P O%P‘Bﬁ%a%s fhe
- surface thesstimfiameels are cut to caverns. These 15 caverns enlarge the

coating surface. During coating the coating suspension is distributed
evenly onto the structured surface. During the -drying t-he solution

cont ai ni ng Awet thseftidhr biPeddatifcarfiesnbiothestube s dh@endedcopis dquighmdriteind the
caverns. Therefore TachoCopb S can, be cut to deﬁi HFd Si zes an

1 can b
inserted i MB'dng S S srMBIgARRNARIISPI FRTHIRTS % agenponge ogalgf?rngg lost

‘mat eri alypoluit® a1 cdting2® thBtakjeHiehd ard IBitWithbubéodliny mbagheConb S is a
bi g advant age conpared to all other investigated coated carriers. 25

EXAMPLE 3 Dose-finding tests of active conponents The dose of active : 3
conponent s ThasiiaaR: hAd Rskub¥ df Wecshbé @bRilenSSHonbE TRkt alasiEd mesm?m fiexdBiligtyich

the strength of adhesion was neasured: tensile strenqth on rat liver,

adhesi on ~ JEPRA{AMD s BN dryiordneisiened condidioes. fivcosiadecqlirgen FPRIgE e Joped and
Tensil-e st hgagbhgoMal'cRbrbe¥Sihside. 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 Jiver of

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




-~ A ywound of I x 1 cmand about 1 nm deep was nade on the left |gbe of {iver
of . 35 anaesthetised rats in order to produce an 00zi ng haennr%hﬂ&gOSThe
wound Wwasy§eaheds25 July 2005 WO 02/058749 PCT/1B02/01453 31 with a | X
1 cm pi ece of TachoConb S which was connected to a spri ngPORMIBREY4SIThe
tension at which TachoConb S was tom off was neasured B. Strength of
adhesi on agai nst el evated tissue pressgte in rat kidney 5 A snooth | evel
strongly bl eedi ng wound was produced on the | eft kidney of anaesthetised

rats by cutviibng 10f fi @b idceUITRHECEHAD PivhichwaPEShnetRE 140YQ
wi th Tacho est_sheets. Tissue pressure wasnee | evat ed b'yiﬁ?%s?éngq} he

venous dralcf:%ésé%"ﬁ 130 REHRG oS mes el was 'paeeredl t sol ution (pH 7. 2)
into the kidney. The pressure at which TachoConb S started to detach was
measur ed Strength of adhesi on of TachoConb S containing

. . TABLE 1 St
di f f er ent ?m?ﬁ’ﬁf’g d§ e elevalpgdissye presswreymeatikigpey Strength of
adhesi on 5( wesnootbRvel Eﬂr&igimllgédhﬁg Wauh® WAk 'E)rod-ﬂ%@é bh‘?h@ ferlﬁ&t%ég &%ESQ&E&:S%{&
evat e

-adhesi on a |nst cn?2 on rat |iver t1ss
pressure | %ané?&%ﬂys?ne Auaytaqobity "@SQOTheowq@chwa#seale@ WEMI@CBOQan

5 10 ?38%‘? *33‘3“”8%*51?839‘3%@35@‘53@1%"% BeRAng s bt Al ine

8710 15 28M280RIG, Bty saliosevliars dpido7 AETintoRE kidrss. pressure at which

TachoComb S started to detach was meastired.
10
~ 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

20




TABLE 2 Strength of adhesi on of TachoConb S containing different armunts of
thrombin. Conposition of the layer Strength of adhesion (rrean25"

Fi bri nogqgoo{[;gg(pm)l n, Tensile strength Strength of adhesi o];kk L1 §$53 rrg/cnﬂ
|WcnR on rat liver, NcnR elevated tissue pressure in rat ney, nbar

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 0.35 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 abl'BARIIF 2 er ences between several variations. The optinml range for
human thronmbin was 0.9 to 10 LU /cn2 with a constant human fi brinogen
content of about 5 ng/cnR. The optiml range for human fibrinogen was 2.9
to 10 7.2 Srgtiloivddhisian odMatizrGorhin Secontdiniogliifierad @ameninisoéf thisoiin.2 LU. /cnR .
These in vivo tests confirnmed that both the concentration of fibrinogen
(4.3 - 6.7 ng/cnR) and the concentration of thronbin (1.5 - 2.5 U cn®),

whi ch are usedCompotiion ofiihehafernd |Boenyihediiaohesiol aabaCedily ) and TachpComb -
H also resultf in maxi nal adhesiveistrength 15 for TachoCorrb S. EXAMPLE 4
Effi cacy of TachoComb S in Sealing|Spleen and Liver LéSions in Dogs 20 The
ai mof this i MFEHLESEL TIOMRrdfBint O COTEAGIE JtiEhglife TEHeabiCofaidnesion hglihst |
TachoConb H (contai ni ﬂ aprotinin) with TachoConb S (wthout.aprotiniin) in
a cani ne nodelfmgfcngpl eddU*Jul y 2008 rabipep Noms 125 ve tigste PERSERPE 183 | and
l'iver lesions) Incision and punctunge (0.5 cm deptilt igdndyDmbap! een were
chosen to mmc oozing haenorrhagd. Resection off the tip of the cranigl
.liver | obe wa$ perforngd to n=5 n=9%

0 0 0.20 = 0.02 47+ 9 *"3

6.15 0 0.27 + 0.01 57+10

472 0.92 0.39x 0.02 84+ 9

5.10 1.87 0.32 £ 0.03 110+ 13

478 495 0.35x0.02 97 +9

4.70 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 LU.fem? with a constant human

fibrinogen content of about 5 mg/cm®. The optimal rangé for human fibrinogen was 2.9 to )
10 7.2 mg/cm? with a constant human thrombin content of about 2 1.U.fem?® o f }

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
fbrmuiations (TachoComb® and TachoComb H) aiso 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




mmc a strongly bl eeding surface wound (2 to 3 cn2). A TachoConb H or-
TachoConb S patch was applied as the only neans of haermstasi?s?Jt"bzqoﬁe

- wounds ( nateh used for 5 spleen and liver lesion in the same dog).
Necropsy was doné 48 hours after surgery -as this is thePEEIBB@#145th t he
hi ghest risk of re-bleeding in clinical practice. Conplete haenostasis was
~achi eved with both products. No case o secondary haenorrhage was observed
at 48-hours necropsy neither at gross observation nor at 10 histol ogical
exami nat i of'd es desienst dndgivn andypurivire (G emndepihf HEBRNEEISH Mo QA0SR0 R

appl i ed Taghpls n evaluatin | eni ¢ and hepati c

| esi ons cov!er_ed%%%rﬂg;rﬁ%gégg%tg? (\7/@ "\A%g?%ﬁ%g} %et%a"ﬁﬂla&?ﬁlopﬁ Wrsdepeesd o and
heal i ng of ™{¥eawbangly blesdrgsuriote spooddaty3 cif). FeTasHITREH MRF TABSRENES S

af ter . sur gREh wadsp ount revealed sinmlar results for
both tr ea?%e nt gr opﬁggé \%IS? 'E'\e gmﬁir+)4c?%g?qu'geﬁnﬁs\?ﬁ'§§% hlﬂ yenasdsaie batch useddor

sur gery > TRIEER angivenlssitinfihdhe sewe dig) Werropsyowas dohe 48Si0MRERNT dlRge

concer ni Ngra R belibiPith B! LeFs evaluate so the coagul a Y 3550
hi h i i _ : e .
tests reveal ed noedclgtFWer enciggﬁérsg%t §é‘rett§e€f‘h'ég &‘g@@ﬁt@’ﬂ Ceabsence of
aprotinin. An elevation of blood fibrinogen content was evident in both
treat ment cg S r oSt .surgery. he e| evation of white bl ood
count and bl oo fﬁ%ﬁﬁ%&g@% ‘?:’8%%6?1\'8\'8%%% Q‘i’"—fl;r PBlfjtuéff-tNOaPﬁsei ®f | speradaryy
response faemerehager wins adbservednat 4t owrs enctpdpsg OnSiher L Grats SEshiatish 3o &if ect

of  TachgCahdd 1 is concluded that TachoConmb 'S (w thout aprotinin)
exerts the sa I(%g?%rﬁ@gbénas TachoConb H (containing aprotinin) in

treatment of oozing and strongly bl eeding parenchymal wounds in dogs. The
stabi lityaRf i r.the chosen conditions was not influenced by
t he presence c')%}agg]lgg%cgpeg% PF g ﬁﬁ%r ?%S%t‘ﬁ%ﬁ*@ dogdzrriy dasiosBmato H or
PCTI | B02/ §aeh98on®4S BikivPeBIEliGy rapiand bve hEBaITBERhE %ové&éafiﬁthsiﬁé'rbﬂ%cﬁ&% ect
and Resi st Wi @Q& Eit{gtﬂe T choCon?ﬁS-and TachoConb H. Experinmenta
Study in the %i g e %ur POSE rrf°(§?asf5r1@“§ gyng 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




The test was designed to assess the inmediate efficacy and short term .~
resistance of a haenpstatic fleece on a spleen |esion induced?HYeHE pig.

10 Materi d thods 24 fenmle pigs were used in the st roups of
haennstatﬁ’lé)@?béseﬂgs were randomy tested: TachoConb H wi tﬁ%@f‘}??ﬁ:‘n ‘and

TachoConb S without aprotinin. On the day of surgery the animal received a

fleece directly obturating a standardiséd 2 x 3 15 cmlesion surgically

created on the ventral part of the spleen. The i medi ate and haenostatic

ef fect of tHMANPHESe was estimated, by counting the nunber of blisters and

- measuring the tine necessary to stop haenorrhage. The adherence of
‘TachoConb H and S was noted. 20 After 72 hours, the short term behavi our

and resi st Twrp@hiiieot Hasradgalial SVosms iSealhsd | BAdad anby Resistersi vBff Absorbable

i ntraspl eni r essur anpi of, Lhe venqus_vessels), \Wien the pressure
reached an %Fﬁ'ﬁé?m t‘sggg‘ilrg%ég’?"ba}ﬁ‘ é’&?fé’ﬂéﬁq?"?{s‘sfr\’ﬁ%'ﬁ'ﬁh%}j(%. 02 my or 25 0.04
ng) was adm nistered to increase arterial pressure, associated or not ..
according to a byt am ne chl orhydrate infusion. By neans of these

phar nacol oé?“é%‘?se?&b@?aﬁ%@s, the rupture of bleeding préssure of the
TachoConb HheandstSva<dasigeed teeasRs Whs ifinetiege bicaépahd anomadmm 3sidasdd bba
No differeri1]ce vval%_d tected be{e\éve n.tre tg%nt% at. the tinme of spleen-|esion
surgery on "PMESHIGABRGELN @ SBiepRgsion ipducRd) D hpBE- WO 02/ 058749

PCT/ 1B02/ 01453 35 At the second | ook, after 72 hours, the macroscopic

appear ancel‘?f hoth fleeces was identical. Acute pressure nmeasurenent and
r esi st atle MeeHAgpdmetiede not significantly different 5 between both

exper i ment a4 fgmaleNsigs Mrk WREY NS 1S stubf NBFRIPsAf HRmUstAR . AdBtes Wehd ra{ddni@ oy
| esi on was observed in 4 animals with TachgoConb S and 2 animals with R
 TachoConb #5i%-tTRCkPfecmB A Witl aaTotBnandachaCgmbyusywithout apeptiginst o| ogi cal

exam nation suggested that aprotinin nay exert a protective effect on the

fl eece structure, aprotinin seenmed to nodify the m croscopical pattern b
| esseni ng {Heihe day of surgery the animal received a fleece directly obturating a standardised 2 x

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. - ) ¢




degradation of the fleece. No specific cellular pattern was observed.-~
Conclusion 15 The inmedi ate haenostatic activity of 2 fornul af3-bHgo8f

. TachoConQvo%%@ LH was i nvestigated in standardi sed spl een | esion- nodel
in 24 pigs. Both materials behave simlarly for efficacy, Padfez@nse to the
| esion and conpliance to the parenchyma. Their efficacy was inpressive. 20
Their resistance to biodegradati on and3jproteol ysis was investigated at the

72nd hour follow ng surgery by increasing the intrasplenic pressure' (by

nmechani cal panke sBbaHdTROR! @EECPP hBBAN e Mrés&g&rg%e@}d?ﬁe% Hokif AL was

resi stance. of the TachoConb H and S fl eeces. significant difference of
the resi st He3lf the 2 materials could be 25 evidenced. Hi st opat hol ogi c
findings indicated however that the proteol ytic degradation of TachoConb S
was slightly nore pronounced than for TachoConb H 30 TachoConb S or
TachoConb ACHEr RFEHEEE MeagrpRenteitsresistaneent9siuplirg wase Jwh signiicanthy Hifferent

- bl eedi ng 5spbRiet boBPbaRFimend) gbtips sur f ace [ esion 2cm x 3cm  3-5nm dept b;
n=12 per group). After 72 hours the intrasplenic pressure was increased by

ligating the splenic vein(s). Thereafter intrasplenic pressure was

iae | . (S) : pras o ¢
addi tional Ny riareEsIRE n@feﬁdﬂbé‘&ﬁﬂeﬁ%leﬁﬁfg%@@ﬁ%&@s:oﬂ- %s@b%é\%@%%&%é’ﬁ% or

signs of rebleeding or occurrence of isters 25 Jul

02/ 058749 Peaho(snYy 8 and 32 angalsmdb TacheCombdhiwilh eneopsisitivnpldiistenin sranpHps

(lesion site sealed with TachoConb H and S) was perforned after necropsy.
TachoConb S and TachoConb H exerted simlar efficacy, adherence to the

" | esi on aRdHistolegical exariratiop suggesiad dhrthanratinin rEXARRRIE a6piOtastive effecteon the

Haenost at i ge00WidicRra! LnStifh s8Ehed s nRShly She Rt PA\?a‘i ! iRg ond
- S and TachoConb _H.C Ex’peéiigr'rentsa? %t_udy In théé”}uglﬁgglfzo a %Qéﬁ@"ekc%%@&we
Pancr eat i t feorpdatipgd thefleacheNa sprfjficiiaiuipe pattarpavasebisgived. t o assess t he

i mredi ate efficacy and short termresistance of a 15 haenostatic fl eece on

a spleen lesion induced in the pig in a nodel of acute pancreatitis.
: Conclusion '

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




Mat eri al s and nethods 20 femal e pigs were used in the study. 2 %@o%s -of
: haenostatic fleeces were randomy tested: TachoConb H with ap? WAYS -and
- TachoCo i ut aprotinin. 20 On the day of surgery t i
" recei vec%é?mgggg directly obturating a standardi sed 2 x %C@Er#%i%gn-
surgically created on the ventral part_of the spleen. The immedi ate
haenostatic effect of the fl eece was eval uat ed, by counting the nunber of
25 blisters and neasuring the tinme necessary to stop haenorrhage. The
adher ence @ider tchaiContistapatidi@nedsanmiesd(iesitresite sesiadywih JaehdGamiz v amb8)

- the gal I bl gdep. ¥asLUuie gngg he bile was collected and 10 m of bile

were injected through t Ing's duct, to induce pancreatitis. Blood
enzyme 30 levels were nonitored before and daily after surgery (lipase and .

anyl ase | I i i ted t
pancr oas. prARCRIELE s TEHREcRin [CHREN Cimiy2Bhcaty SHfeRRERR) b5feBln! ot
PCT/ 18027 Odotediagfe toheqrareithiyoar s, t he short- t erm behavi our and resi stance
to enzym ¢ degradation of TachoComb H and S were investigated by _
increasing the intrasplenic pressure (clanping of the“venous vessels and
phar macol dgKéMPLEe&ns). 5 Wien the pressure reached an al nost steady state,
~an |V adrenalin bolus (0.02 ng dr 0.04 ng) follow ng a-noradrenalin
infusion of 0.02 to 0.04 ng/min was administered to increase arterial
pressure, GempaiativedHaemosialit o VWodbab Saainge BfifetiordngdriResistpecd udi Gtbsofbable 3

- 0.6 i-n., 10 nea f these,phar macol qqi.cal .sybsiances,,,t Lupt ure
of bl ol niptekOul 8GR TadioCeiin Stper e Sy PRuPRog; d gk of ARk

for each . afamedatitiResults On the spleen, both materials -behave simlarly a}
for imedi ate haenostatic efficacy, 15 adherence to the |esion and

conpliance to the parenchyma. Their efficacy was very inpressive. Both
fl.eeces weP@pusfor #feestuddy macroscopi ¢ exam nation, at day 3 al though the

enzymat | c ONLE NS e, SRl e, BRPRELANLY SRDad it b 88cE o
' 15 haemostatic fleece on a spleen lesion induced in the pig in a mode! of acute pancreatitis.

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 ' ¢




At ,the 72nd hour, no significant difference of the resistance of both™
materials could be evidenced after increase of spleen pressur?’Up&0%ne
rupt ure @f terial occurred in the TachoConb S group. Bl eeding of the
| esi on mé)sﬂz@%gie]?ved in 1 animal with TachoComb S and 2 affyHi030Wss h -
TachoComb H (with one blister in the TachoConb H group). Hi stopathol ogic
findings indicated no significant diff&ence in the degradation of 30
TachoConb S conpared to TachoConmb H. No specific cellular pattern was
observed offtert H2 lepirgethe Everh iafn panavieat bad S36aRse th ehARE §8gbiation of
TachoConb 'Eéc%%%o%ﬁad e contﬁ%&r | th high concentration of pancreatic
enzynes di d not show QH&S wa[orve b“'\(ﬂb)?'@c" B9 Sarp iiraggie i messpred{clamping
PCT/ | B02/ 04468 verdRisQensdisiahd phatmiadoiifdalifie@ns). no cl ear difference appeared

bet ween TachoConb S and TachoConb H concerning their resistance to rupture
in conditions of increased pancreatic enzynes environnment. 5 No specific

macr oscdpiWhéen tor prassoresieaphedbneamosngeady sialdiahi IvaideRaIRf bdgs @J%ﬁ%g&o mb
H and S f@ﬁﬁg@&g@(}ld be det gct ep. _';he ha?m)stati c efficacy of TachoConb S
and TachoCo WIS &sPergatedaih miusion §F £i0219-9.84 Jeefmin was pdmigisisredhisdel
(surface liegbase ddenal pessure; cas3BBiaRANsMiotE HODEIF@HMIne chIBhiGT: %ﬁ&jcﬂ\c}gf e
pancreatltd§_Prgﬁduc Cil by retrograde injection of bile in-the Wrsung"s duct
and subsequent” T%?‘on of the pancreatic duct. Small pieces of TachoConb H
and S were also applied on the pancreas at the site of pancreatic duct
Iigatiolra. [Eﬁt 72 hoF s after s r$ry intraspl enic pressure was increased by
ligating tHe pTeR Bei@iPraUmzralodical sybstapgasy tie wetura jof blseding messuheokitkeen
TachoConb TacholCorth ¢harips hepaileanasiesiwak Mblcdibyeathidhimggar d to immediate
haenostatic efficacy, adherence to the |esion and resistance to increased

intrasplenic pressure despite marked i ncrease of pancreatic enzyne |evels
- (20-100 f leduld i ncrease of anylase and |ipase in blood and 10-100 fold
i ncrease g ancr%ati .ﬁlnz mes in peritoneal fluid as conpared to basal
| evel s). H"stBpaP 8Po§P ey Pahaue caiieivnfor immedistec haemostatie eficeey, i n
the degbaddhérencetto Tias hafanrandadtinpianbe € 1he HardRhSREC Thif efﬁc%lc* %@r very

ol 'ow ng

attern s observed on the spleen. Even on pancreati c sanpl es
EI ose - V@npress:ve. P P mp

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 TachoComb 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.




cont act of TachoConb H and S with high concentrations of pancr% %00
enzynes, the 25 adherence of TachoConb H and S and hi st opat hol 3 8 not.

reveal di fferences. Thus, no specific macrosco

m cr oscoB bc@?d %r?fer ence between TachoConb S and Tachomwg%%léé% ed in
this highly stressful nodel of acute pancreatitis in pigs. 30 EXAVMPLE 7
Conparative Brain Tissue Reaction and ¥ fectiveness of Resorbable TachoComb

H and TachoConb S Experimental Study in a Rabbit Mdel Under Nor mal
Coagul at i d®ormhion35 During Local Hyperribrinolysis 25 July 2005 WO

02/058749 ?g (Iélﬁ’géoj‘ll%ﬁaa i -ﬁgﬁaceal %e%}c_feé Eeﬁnfee‘nupgchwe% HOSCHN %c%ob%%"nb H

efficacy o AChoCon OW ng neurosurgl ca

appl i cat i aonc@nmgntHe@siesiztancer & rupdweeih conditadpisi 0f inecnebsednpantedatic enzymes
coagul at i on condi ttl ons (brain tissue reaction = BTR, n=12 rabbits, eligible
n=10) and uﬁ%‘gperﬁyperfl brinolytic conditions (HF) by local r-tPA :
appl i catsi on (n 10 rabbits). Three 5 cortical |esi ons wer e nmade per

hem spher t ot of 6 |esi ani na ri I I n
REARCITANEET W LT . RIS i T O Y
hem spher ¢4 wed 8 flebead esuisvbe efeatdthConb H or TachoConb 10 S respectively
and one | esion per hem sphere was |eft enpty as control. After sealing the
| esions with TachoConb H or S bl eeding time was neasured under high
magni f i catfrr@nhaemmamo@mcaupm 'ﬂa@hb(f)bmw $r5ridgabd;imtdmm H sads investigbterl i m a

haenDsta5| s ac ved in all es'o eri hyperten n i nd ced
by i v 10ad STt eson Tperial SIS esich 2RV Hrs A G et Pl

aL teri alt mﬁp §W|tﬁ a(cM%aﬁ@eatnshmted&Q@%&adwémnkﬁ btl@rrsm@wmmgeduct »3
observati on

Val oS aaT SORSRTEEN o HEzAnere il bt S esPaals shanemb P S rers

rabbits eahd) appnba drhlneee pahdreBs it NREBRE I ﬁa@n&ma&mct mgaidrg AVER ReUrsosfERd
bef ore necrops . At necropsy a gross .0ob ser\\ll\gpl on of the | esion

sites was 5§ r'ﬂté%PFé Cs%{ﬁﬁ?‘gg var NRTese 13a'9¥1d!98599 e SPigRIEn veD o2 ol YiF

seri es i5 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 . f“}

_ 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




Aftier setting the lesions as described in the BTR series r-tPA5mP§_ ﬁlorédpped
onto the lesion (0.3mg r-tPA in 0.5nl saline per |esion) befofe"3Ft%.

| esi ons WRf &agabed alternatively with TachoConb S or TachoConb H. -

Bl eeding ti me was measured under high magnification 25 anBCEHHR{OM8s | 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 difef aiFeeldbls Hudwaes tTaompaanihe Sftoaty BUETBEOORDTakd TEERHERYHEIENT |
nei t her Wik g%ajtl' [ tolerati.ng i ncreased MAP and
dur ation ofﬁbt‘)nlﬁlggggiéﬁrggﬁ ne, ,abﬁgcra?i\%r t %'%%begf")&st%erﬁi'E&(fﬁgt’ﬂd?%?u@@&épgnal
henor r hage&oagiatiany cergitionsn (khin tesuaakbactvh £MBTRIFNS € Ir@SHit8Okj b Yn=40) thy

| esi on si | 8: ol.e ce. Despite these severe
condi t i ontslﬁggg% Tac L”gﬁ%%bé@d@gﬁ% t(’é%y g’?’ Vnyﬁs]?%rr"t PRIGRIPN U] abbits) Three
TachoCorb SPIlicaklesiong yyare 7088e pPOhORIsPEEBAROEBCTBOREOAL Br akial B4 Brin
Neur osur gilGin §%*W3éﬂﬂeaﬁp4mrﬂ9}rﬁ:§§§t% and TachoCor[b%\;S: Brain tissue

reaction and henostatic ective "Fluid fibrin Sealants are used on’

a large scale for haenbstasis in neurosurgery. There - exists no
‘conpr ehenghy Ul .shed data on the brain tissue reaction to TachoComb(r)

and the use of antifibrinolytic agents (i.e. aprotinin) is still
cont r over dwalout elithes; lesions eer Bamispherdywete SicgfedVaih TASHERMEN of Wa KBS

i ssuesiygT f the short term local brain tissue reaction after

appl i cati gﬁe%%%%g%%%ﬁ%e#?wf S%ﬁ&@éﬁ?ﬁ gmplyressyorsiel. Adier pealingltbsi ons

as conpar gdiops withafacho@eimioH breS itslingQine wis M@akirsh Qnagh ﬁn’?ﬁ méﬁfﬂggén and
ctive was to study e

| ﬂgﬂﬁg? alt P@%?ﬁ P{':Igg{’} Qlo'? %ea%vﬁé%g%ﬁgq-l%iﬁgsn "g'gk\ﬁﬂru@%mﬁﬁaﬁﬁ Wrsr agllievedatgubtht i on
(BTR G oulsyioamdatetiar hyperterision mdisc #dusey a5e i.vYRBESAIRE MRS S(,O(d#ﬁmﬁé’“!o) ’
e Sener 4Rl ARl B R S B 1% B s g
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
Aﬁer setting the lesions as described in the BTR series rPA was dropped onto the lesion
(0.3mg r-tPA in 0.5ml saline per lesion) before ail 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




- 20 Material and Method In a series of 22 young rabbits, three corti cal-"
.l esions were made on each hem sphere. Twelve animls were ass?sdﬁ'éaoq?o:the

brain ti tion (BTR) group and 10 to the hyperfibr] s _(HF)
group. 2?#’?2/E’§24%BTR animals two of the lesions were fill JM‘@!"?&%M@@
H and TachoConb S, respectively, while the third was left enpty as a
control. The bleeding tine was neasured® and the occurrence of rebleeding
due to induced arterial hypertension was nonitored. The aninmals were
killed on QeysyBLard 7 after surgery and histol ogi cal exam nation was 30

- performed. In three BTR ani mal s magneti c resonance i nmaging for brain edema
eval uation was perforned on Day 3, just before euthanasia. In the HF

ani mal s, | Wb &hgRaSSRERIINF Flach¥O8MbiIFP Bhd Fla¥héCorfib &: BiaWagsis R3EcHHS bYid

i nduced w th a _réconbinant tissue-plasm nogen activator (rt-PA), all three
| esi ons of fmeostalk alerl@FREf e were treated with TachoComb H and the ot her
hem sphergg with TachoConb 25 July 2005 WO 02/058749 PCT/1B02/ 01453 41 S.
Bl eeding tine was neasured and in three animals histol agi.c exam nati on was
per for med dfiuitdiprip. serianty e usedUpRI&Y lapgs Fedle doRaBRRMAPSIBRIS (R RVEASHHSNG ) There
haemost asi Sl B, EQHp@@n&@gﬂ@%heé a3 @‘u B bladh fRBbGRadiRNdo GabhoCHAR® Whdh
no henostatic agent: It was denonstrated that there is no difference

bet ween t hahblee df angifibiimegicrgebtst (he padiininkis Sl-cort@wprsiadut that  t hese
times are consistently shorter than those of the blank | esions (p<0.001).
10 During induced arterial hypertension rebleeding occurred in | of 24 TCH
| esi on, B obbedive3CS, and 19 of 24 control |esions. The presence of the

henostati c ent .consi st ent rev : di [ e I
increased a e%}P(AY %ﬁ'@g e OE{'&el% (g ﬁ'gé g&f@&@&p;@%ﬁ%&&ﬂﬁﬁt%ﬁﬁg %Rg ter )
absence of 136 besiin TESue wrdctign aftee applicapore ©f TrehoCank dd T CEhend FachoC8bn S
- ri-sk of rebl i ng_occurrence. 15 Th i sti ] vSi f t Lpg
imes 1 ¢ RAORy RO G o9 6 2 Bombaeetl BN op Bror §dos (PLE s nmloRsitah
di ff er ence rhethogeand imediindadging téchmicpiesor bot h products (si gned-rank :
15 A
The second objective was to 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
25 | _ |
in the BTR animals two of the lesions were filled with TachoComb H and TachoComb 5,
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




test: p=0.927 and T test: p=0.4102). 20 Finally, wthin a safety interval
of 99.73% (D<3sdD=ns) a significant difference between the hefib¥¥3t%Pe

ef fi cacywas ed3gssane product under both coagul ation situations was rul ed
out. Conclusion 25 TachoConb H and TachoComb S did not i REIER2A4F3speci fic
hi stol ogi cal changes in the brain tissue. Both products have a good brain
- parenchyma bi oconpatibility, as they dif not induce nore tissue reaction
than the | esion alone. No adverse effects associated to the conbination
products wer Blaediphdingives Ineasviatbnind i threboghiaals exAdbEat é%iﬁ&t%nnglas
reveal diffegrance nQ%Sy\gen bot h products neither under normal, nor under
~severely 30 disturbed-cOagul ati on. TachoConb H and S have the sane
~henpstatic effectiveness and adhesive strength under both nornal

coagul ati op.gpd -hyperfiibrinolysis. There is strong evidence that
aprotinin has no influence on the henpstatic qualities and adherence force,
even under Usderenelnpaldicsaquidiied ¢BaBUbalmals), HsenicsmRas oflit OT¢MCahd t BESE LS,

TachoConb ' faster haenostasis 35 than oxidi sed

‘cel l ul ose %@ﬁ%oﬁy%éeiﬁph%&cdnggnfﬂ "%HWOS Icchganistt Was dergenstepted that

conposi t i dhersoissie difietenes setveant khe bleeBing)tires of baBeproBas| (BLo, ; hC tguhﬂ%t at
e

| east two | owl n hysics .properties: elasticity nodule int

range of 1tg£%%&ﬁl?%:%f &\S%'ﬁs |nﬁ¥/¥§?r?‘i"—t%6n ﬁﬁ’ﬁ@ﬁgfhecmﬁ‘ﬁb'@?'om S ).of nore than

0.75 mmand | ess than 4 mm and/or having a chanber 10 di aneter average

bel ow eyen| I sfributed and fixed upon said carrier a m xture of

b) sol |31c§j hﬁu'%g‘g’ 'ﬁ?‘gﬁﬁdﬁ é'ﬁ‘! F‘%ﬁ?&}e@f'%d@'&eﬂﬂﬂﬁ'fng%iﬁaﬁ ©f 247501 lesion, 3 of 24

conposi ti oiCScawl d9 mg 24ocorktral Bsionehahei gretdiitbeCor thadfime4id ?ﬁerﬁ TofsiG@hiA9en
material from mamralT an, trans@gni c

sponge &n:i 0 I,.ses co|l.agen type | ] ;

or r epoan nan n?eﬁ%l?i%%@.‘g : ”5’.8 VST 0BFePsRd A tesiehipigpsuee dChi wraarer183;

wher-ei n t pe0dlt). dydmncierabeent@sf VOB &f TOBIRiring arterial pressure increase, showed
o 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 histological changes in the
brain tissue. Both products have a good brain parenchyma biocqmpatibility, 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 distur?ed 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 eétabﬁsh mucﬁ faster haemostasis

35 than oxidised cellulose and collagen fleece.




active sides wherein fibrinogen is present in an anmount of 2-10 ng/cn®, and
‘thronbin is present in an anount of L5-5.5 [UcnR-. 25 4. A c%hﬁ‘gg§ion-
according to any of clainms 1-3 wherein the fibrinogen is purified froma.
natural source. 5. A conposition according to any of clains 1-3 wherein the
fibrinogen is transgenic or reconbinant. 30 6. A conposition according to
any of clainms 1-5 wherein the thronbin is purified froma natural source.
7. A conposition according to any of ctains 1-5 wherein the thronbin is
transgenic or 35 reconbinant. 8. A solid conposition for haenostasis,

ti ssue seal.ing and tissue gluing which consists .essentially of a flexible
col | agen cgh??@? whi ch has at |least two of the foll ow ng physical
properties: 40 elasticity nodule in the range of 10-50 Ncn2, density of

1- 10. 0/ 016, -5 I Yordi0Snsddo PUATREL AR o1 of more than O. 75 mn and

| ess than 4 nm an r having a er” "di ameter average bel ow 3 nm and
whi ch further conprises a mxture of 5 solid human fibrinogen and solid
human £hr@dRicRagaREatiss ywhirdt hasaipedst dwaef thafolldwibe ohesivalimomgaat: such as.
aprotinin, c-aminocaproic acid or a2-antiplasmn, 10 the solid human

fibri nogemsant $edudinueBanddéoithsn )&y fixed to the carrier in a manner
so that 4 quhpg,hﬁpless than 1.0 ng/cn2 when. a sanple of the coated
mat eri al “Vi brofix shaker at a frequence of about 1000 rpm

I S shake a' Vi
for 2 m ﬁﬁ?'@geracﬁﬂn%gr 'i!}fm?rl‘i?et 808t 2 PR¢ i85S thared MHD epd/arhexingedchatmieran
endosd8prEmaden Pre9e balow I mneafter  renoved, the material is substantially
unchanged and has a cast of coating material |ess
and evenly distributed and fixed upon said carrier a mixture of
b) solid human fibrinogen, and
c) solid human thrombin.

15
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 |Ufem?, 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?,




than 20% as an indication of the flexibility of the carrier and the solid
adhesi on of the solid human fibrinogen and solid human thr onbfWu¥ReP520
said material being substantially air tight and liquid tight and having 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 tines and-at the third 43 me neasuring the area of the =~ '~
coated carrier at the highest point of Latex sheet expansion and conparing
t he -expanded area of the coated carrier with the starting area of the
coated area. . 25.9. Use of a col en _carrier having at, | east two of the

fol | owi ngc_ﬁ%ﬁ%ri Lainetst shawrs den "J’Z% MUP 2Lfi'eE PN dRIP endfor iy ingm gearpbert 0- 50
N cnR, a SHERRIPE Jvesegebelow grens, 30 chamber diameter of nore than 0.75 nm
and |l ess than 4 mm and/of having a chanber dianeter average bel ow 3 nm and

a suf fi clapawhaifuRheiodorhpHEBS afriliuraggen and a sufficient anpunt of human
t hrombgn for the preparation of a product for tissue sealing. 35 10. Use

of a coll n cargier having at |least two of the follow ng physical
pr opertié@%uﬁa%ﬁ%r %%Tty nodule in the range of 10-50 N cn2, a density of

1- 10 ng/ RSl Ed™Banet er of more than 0.75 nmand | ess than 4 mm
and/ or hawnd depsanatlvampese an amtiftbesndytir aget Rehiy aprotnia e amirbidhbrord £ or
anmount o&2fadfipiBsihinbr i nogen and a sufficient anmount of human thronbin for
the pgygparation of a product for haenostasis. 25 July 2005 44 11. Use of a
col lagen, carrier having at |east two of the fol|ow ng physical properties:
an el st 1ErP)0 Rmaf SbNfdtheniamie hmangberig BRP9 fed AMMRFATeh o 10
ng/ cnB, RSP thptlheabrasim ifdess thatah- 00ngsminvhenck samspletoidine coated aratiéres!
~havi ng aisshzieipem a Witaofit Srekevar ageqlesicewl 3bsun1800 rpmIof Lirsiheids apgount of
human fi bri nogen,and a sufficient anount of human thronbin 10 for the
pr‘ePafﬂitii’%&faté@r‘MM tef'iQIristiAs%?tES lrﬂl)%}irbgld ét% ic eqai ar‘!g:cnqrag'nidﬁ Vl:[egftgp y of
clains gréﬂri%vécﬂrthg lf'll;a%r(l:aeiﬁs Isur?}s?arnYiea i;; Iur(l)crllrsanbgd gflde h§sa§%£s§ o? _cggttillgﬁrgwtterial 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. '




system such as the oesophagus, stomach, small intestine, large intestine,
rectum on parenchymal organs, such as liver, spleen, pancrea@?mk'%ﬁeys,

| ungs, adrenal glands, 15 thyroid -and | ynph nodes, cardiovascul ar surgery,
thoraci c surgery including surgery on the trachea, bronchi and | ungs,
surgical interventions in the ear, nose and throat (ENT) area including
dental surgery, gynaecol ogi cal, "urol ogiggal , vascul ar, bone (e.g. spongi osa
resection), and enmergency surgery, neurological surgery, |ynphatic,
biliary, and cerebrospinal (CSF) fistulae, and air |eakages during

t horaci ¢ and pul nonal surgery. 20 13. Use according to any of clainms 9-12

wherein the carrier is a collagen onge, e.q. col | agen ,spon L
consi sti k- &8 ShPRIFIF" P be(gmaggg,ﬁﬁ%sg%woﬁ %fee@!lo‘ﬁ'ﬂ? pﬁg cﬂgg%?%%ﬁﬁ' t'o any
of clains 9-13 wherein the carrier and has one or nore active 25 sides
wher ei n farbélantizie mddslepnabe rdngerof a@-50wdon’,of 2-10 ng/cnZ, and thronbin is

-presents -5 hdhshP oRADWhgRINL. 5-2.5 U cm 15. Use according to any of clains
9-14 wher g anléESiaerPJrlorP%q‘Q 3hii B! hhPng UM 1PN Sha/oPfoRl e ranttiy Use
-according 1o any of clains 9- ereln the tibrinogen'is transgenic or

r econbi ndfimetgsayeragg RelOUABMYi ng to any of clains 9-16 wherein the
thronbin is purified froma natural source. 18. Use according to any of
cl ai ms 9-ahd auhic@en ahivant bf bwrban fibenbganagba seificent arequntinf nawrpan thrombin

10 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,

15 thyroid and lymph nodes, 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.

20
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
25 - 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

30 source.

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

recombinant.

35 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.






