WD 2007/ 137652 PCT/ EP2007/ 003381 | NJECTABLE BONE VO D
FILLER FI ELD OF THE | NVENTI ON [ 0001] The present

w0 paensieon rel ates to a bi odegradabl e fibrin bpsEEP2007/003381
conposition (in the follow ng al so designated as
"bone void filler conposition" or "bone void filler")
for injection into osseous defects or voids, which
can be the result of osteoporosis, surgery, bone
cysts, tunor renoval or traumatic bone injury.
BACKGROUND OF THE | NVENTI ON [ 0002] There are severa
exanpl es of injectable bone void fillers in the
literature. WO 95/21634 discloses a biomaterial for
the resorption substitution of bony tissue. The
conposition is injectable and conprises cal ci um
phosphate parti (N¢SCTABLH BQINE VQIDeBkLERPri si ng
car boxynet hyl cel | ul ose. US-patent 6,287,341 details a
met hod for repairing an osseous defect wherein two
cal ci um phosphat e W$ﬁ25 fer to provide
a paste or putty a;?%?)PE*ggplle toh¥ﬁe defect. The
putty hardens in the defect due to a chemca

10001 present PTIGRotRISa 36 ¢ biodogran ainndin s eampRsiion (in

the deBan?%?éoCdésﬁbﬁéﬂé@ aé)*Hb‘-‘r@%.& fBRe: M%@ftl%naaﬁ bc?r?é foid filler”) for

trical ci um phosphate and npri se
InJeCﬁnrbpmiDymeo%oﬂefﬁMmg)n vqndst wb\rcl't Iu:ancbe cthemqsluﬂispﬁ%teoporosm,

surgeﬁﬂ%‘ﬁﬁ%g et tré‘%i%f{%taiqn M or B ohgkant, 2004048947 detail s

substitute mnmaterial with the capability of being
hardened in a body fluid in vivo, which hardens

during the sur@éﬁl/KGBQLﬁ‘éDéﬁF THPOMNYEHTIONt ai | s an

i njectabl e bone substitute material conprising a mx
of living cells within a conposition which conprises a

[0002]0T herenaiersevendl exapapies of injectabldl bdne 08w filReS irdthe literature. WO
setting material. The soft materials listed in this

95/2%ﬁtsciqﬁs(gstﬁj@lqrapteg@é,fprg@]esresgépt@n ﬁubﬁtgtlmmgpony tissue. The
comBEAIATSs REDEE S ipiech/ ol pREG I BHTpes = v
phase mnu;yrlsan ‘é@rtﬁtﬁ@métﬂylﬁélmleﬁg/ EBA0HIEN06 283 134 0dvtils Iaahethod for

repal(lg\g é’ﬁ‘t Q%eléglétdsql%ﬁ%v%gg(glr? %vlng%laICGUBﬁawxgh%s)phg{engrrel rlfx)'lllxesdt with a buffer
to provide a paste or putty which is applied to the defect. The putty hardens in the
defect due to a chemical reaction. WO 00/07639 discloses a calcium cement for
injection into osseous defects. The cement is based on mono basic calcium
phosphate monohydrate and. beta tricalcium phosphate and may further comprise a
biopolymer. Following injection the calcium phosphate cement requires setting. US-
patent 2004048947 details an injectable composition for a bone mineral substitute
material with the capability of being hardened in a body fluid in vivo, which hardens
during the surgery. US-patent 2004101960 details an injectable bone substitute
material comprising a mix of living cells within a composition which comprises a soft
matrix or a composition which comprises a setting material. The soft materials listed
in this patent include collagen gels, gelatin, alginates, agarose, polysaccharides,
hydrogels and viscous polymers. It is also mentioned that it is possible to employ



not preferred. Recently therge have been a nunber of

i njectabl e bone void fill er€ that have received
WGBO(RYI765F t hese, Jax-TCP (Smith & Nephew) aneCTEP0%003381

T (Baxter) deliver granules of calcium phosphates in

a bio-gel which are applied as a putty/paste. [0003]

comrﬂsﬁ;uaﬂ fibriey luéé 3uthar TestCof (Baxteyns BeriglastAventis) bat they are
bone g{eg (auto or allograft bone graft
€

not ngfggpdt ntlyg theyechavenbeen auawmper of injec able bone void fillers that

v BEATE SO P 1A, o Tl NGB AT FRAET (B

deliveh@jragulesr of héaiciapp! piessphatesuh bhbf(ﬁgalr @VhlSBUEEE vnmﬂled as a
donor tissue limtations, trauma, infection and

puttyfp@sti-di ty. There are a nunber of additional problens
that face allografts, including the risk of disease
transm ssion and i munogenicity. Both auto- and
[0003] Thgrafrtentdpragctiey is dssfilbboheovaids osith @ntdenm:banecgﬂaft (auto or

rties due to . second r enodel
allogiéifhy Banecaratt; RepstiHize: 5 BrbecteRLSUGH 3%, PahaeRiTsacylate

(PMI\E% | ! 'ﬂ!f%t?\%% @é!gi%irg gs)l(jp %%4]/@P%ﬂ%09% tle ‘gold standard’

choiceofm rtlmscartmmlahomdnluymtmenecanearsemesawlthmgnmglsm limitations, trauma,

ntech3h A5 781, ThERECHEC e RO of St Bl wat fec

allogRfsy "'fﬁfludlﬁbetﬁé ﬁékeﬁf @?sle%s@aﬁ‘@nérﬁ%s%t §ﬁ‘<§'|ﬁ4unb@eh%ﬂ9h80th auto-
out of the material resulting in |localized cytotoXic

and allegrafisrdisplayglossl ofrhielogivad andreehicginprioperiasodue tﬁ<a§econdary

gty B BB e a2 RO s LTl matoras

to bofRé Jrafé\(RArKHMSIN PDBR eJ SPYStERAT. IR 4831 4221148
chenot herapeutic agents. P | eakage from a defect

can result in very serious conplications including

[ooo‘goﬁ%ﬁﬁs |s°% 9\f n%‘sﬁ_ﬁbﬁ%ﬁﬁ% ﬁ&l%&ﬂéf&&ér@u'ﬂd flt‘ér éggfmerlzatlon

ery) — and/or e I ndica

unreatcltai mamoeer, satdigst avid loal miolsoutrl Welgasengémerébeedsrhe entrapped
void fillers" in the prior art. However nol dabl

in the, palween| SResqmbemaes "bara the RptRRlEI 8y deacks o4t f the material
resultﬂ%sﬁmeﬁ)c%ﬁ c§totokig! 4 lrﬁrlnﬁﬁg@%al %s RIS HEmM Ipolymenzatlon

ctice this’requires the t to e surgica
has arImgbaé)@dihertmt:my tha131aei potehBalhacauase hhat decf:nests tTHnés exotherm|c1ty
I ar [

| d t. US-
also G083 3808525 oo PR, BorBrriarin Ay n Phamacglagial or

chem%ﬁérﬁ itid B@bhtsr WM@"@J]@agbofrBﬁ{ aS@éfeth8ahe¥UNn very serious
hi's |s usual Iy achi eved
compllcatlons including compression of adjacent structures (requiring further surgery)

and/or embolism.

[0005] As indicated above, there are a number of calcium salt based "injectable void
fillers” in the prior art. However moldable pastes also come under this heading.
Putties and pastes require surgical placement of a defect. In practice this requires
the defect to be surgically revealed. Unfortunately the larger the defect the larger the
surgical wound site (US-patent 2005136038). Another major complication with

calcium salts is their requirement to for setting in vivo. This is usually achieved by



3 WD 2007/137652 PCT/ EP2007/ 003381 chemi cal reaction.
Thus any bi ol ogi cs and pharmaceutics i ncorporated in

wa b@7fi3leber such as cells and pharnmacol ogi cal PEGYEP1087/003381
can potenti aIIy be damaged. Furthernore, if the
filler is too "fluid" it can |eak out of the defect

chemiiddl deadties.eThus RayebiolRAck Badt ;@harﬁWu@n&%ﬁ@or@brated in the filler
structures. Leaka?e fromdefects proximl to j

such egrcelistanst phammacdlegieal agemds jcanraentialtt be ﬁarqam@@f urthermore,
§ar | Cl I t t

if theﬁgl‘r&J d§e fiﬁ”ﬁuﬁd ft cqz?“hfé%k %‘?th?ﬂffg]ne%%@mr)%{’ doﬁ%%/éerﬁ s%%@gg leading to

comppessibn usl @tnhftl@r@sdd}_bakbgd fromVif2febis2p@XimalTtee fwinisncani gdtentially
that the material should be sterilizable, nust be

impaifdhe jRtsfunetian.t r o, the rheol ogy nust be such that it
permts injection, it nust be easy to use and it nust
have a strong m neral i zation front. [ 0007] Thus, a

[0006]t Rquwemdtseicbrsascélonunmesalti o@mpbaitiba intereledofat delivery via the
fillers which can be

percutaneeys JoHRNaYe B 3é oo taflgé yg% ég)g&gt eq'thie%la include
that tﬁ%ﬁﬁﬁ@réﬁ@%@d ﬁ@gérﬂf%%]gsw -&%{léniﬂ §|tr'onltﬁétfhé’6]ogy must

are easy to use erefore, it is an object
be swth thet ippessits injeetion,iibmuss e easyiéonsﬁ angl éicmaist dnave a strong

. I}(/ﬂ?.i d.bog_e Li Ilers for injection into osseous defects
mineglizgiey¥ophsyl ting, for exanple, from osteoporosis,

surgery, bone cysts, tunor renoval or traunmatic bone
ury. SUMMARY OF THE | NVENTI ON [ 0009] Th;bj)resent ]
[0007r]n |amtroegate@si exists far e peciable hP@@tV éllerg| which can be

st F3 AN, o SR P, o HRRe D toakage. ar

biodedpaddltsle! havdaahédBgp tiegtessrmitsanéclion %n‘dcar@ ddsylteruse.

conposition of the present application exhibits
characteristics, such as nmechani cal properties

[000%]%"@!‘1&%%% S0 ﬁ'?)b t ﬁr%s@ fjlrﬂ;%?\ 8Hit8 Irrcl)é/iqe()nie¥41/einjectable

sup er |n a one. ccor

void bo&ee‘ﬂllbrs ﬁmeﬂédtm, m&o \mﬁseetls’ d?e‘feasomevdbldesreeﬁltmgi, dor example,
bone void filler can be effectively fine-tuned by . .

from galeeREreRiS tSHFeeAnRORS F&ls: ok f?én% 1O dTAMNGHE hgite injury
of the plasticizer contained in said bone void filler
conposition. 4

SUMMARY OF THE INVENTION

[0009] The present invention relates to a micro-porous injectable fully resorbable
fibrin-based composition as bone void filler, which is resorbed and replaced with
bone during the healing process. Said bone void filler composition of the present
application exhibits characteristics, such as mechanical properties typically seen in
elastomers and mechanical stability, superior to fibrin alone. According to the present
invention, a variety of properties of said bone void filler can be effectively fine-tuned
by adjusting type and content of the particles as well as of the plasticizer contained in

said bone void filler composition.



WO 2007/ 137652 PCT/ EP2007/ 003381 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON [ 0010] Cne4aspect of the present
WO pwensieon rel ates to a multi-conponent syst enP¢DEP20aTI003381
i njectable bone void filler conposition, conprising:
conmponent (a) conprising fibrinogen; conponent (b)
conpri si ngyEHARMEY HESCRIPNEN AFCTHEOINVERTIONat | east
one plasticizer; and conponent (d) conprising
particles having a dlaneter of about 200 pmor |ess.

[0010i Oll]fxe;g‘e]c Oq{qhggq‘[ﬁgﬁg {nyep rq {%E?% d?g %ﬁﬁfé&@rﬁﬁ%ent system for

an injéathble SEHEOOETIef E6irpBsRNd 6bMpedingpove are each
present in solution, and wherein at |east conponent

(a) ¢ampoaentsa) yCQprElﬁilagél@rlﬂpgﬁﬂcon'ponent (b). [0012]

The multi - ne an injectable bone void
fillg@gm 8%’&%’6?5? %(ﬂ%g@g'ﬁéz& of above may further

i ncl gstapanentqchecoraprising e leastioneplasticizere agd

augnent i ng, strengthening, supporting, airi %

r ebugarapPARENtHeal ¢Qrgpa$ln9|naﬂl¢ias haymgea d @mgte&@a out 200 um or
ost eoi nducti ve aggots, growt h factors,

chenot her apeuti c “or phar macol ogi cal agents,

blologlcally active agents har deni ng and/ or adhesive
ds and m nera [ These co

[0011i>é\ceemlag rﬁ%@nienefahwmeﬁt e msasenh Bvpason Bg gompenénts (a) to
(d) of?ﬁla"a ﬂf‘@ teft¥ 38 Egﬁﬁé‘&%bg{/@%ré @akhpreséaaAsolution, and

Inven |on e conprised as extra conponents.
wherdi rﬁ)@ﬂﬁs]ast\comp«blnegt {2 isspacialiypeparated ffenpcesmnent (b).
i nvention, the fibrinogen conponent (a) of the

mul ti-conmponent system as defined above may further

[0012&%‘5@ Prifki- Sé‘r%pehen Sel foRdr ??&téb'lle%oﬁ@%idxﬁller composition as

roteins, for exa e fibrone | ul ar associ at ed
defingst abevenmaydurther mcaglmameptherocqmmr@msswtable fex &) augmenting,

strenglb88iBgs PRI EIG: drearinge ebyIdhhs heplfd f A" Dorl Such as

osteofn'dbf:we)%@@nﬁéﬂg\#bwfa(ﬂét%otﬁeﬁﬁ)tlﬁ@rapban@roe?,ﬁmtrmacologlcal agents,
i nvention may al so include an% addi tive which is

blologmilyr active agenise Rardesing raradhesives Gosmqunds and mineral
addltl\zé; -'f)Héﬁ %&fﬁﬁ(‘}?ﬁée% V@E} L8ftafhdd mérﬂf’gﬁfﬁe camponents (a) to (d) of

or- ex € conmer ci al’l y aval
the mﬁltbéd)rﬂpcﬂéntssys@mmordmg to the present invention or may be comprised

as extra components.

[0013] According to one example of the present invention, the fibrinogen component
(a) of the multi-component system as defined above may further comprise one or
more of extracellular matrix proteins, for example fibronectin, cellular associated
proteins, other plasma derived proteins, for example blood clotting factor XIIl (FXIII)
and proteases, and protease inhibitors, and mixtures thereof. The fibrinogen solution
according to the present invention may also include any additive which is comprised
in the state of the art for scientific and/or commercially available fibrinogen

compositions, for example commercially available fibrinogen solutions.



5 WD 2007/137652 PCT/ EP2007/003381 [0014] The term
“fibrinogen" includes not onf'Py fibrinogen per se, but
w@b®o/1amey2 cl ot - form ng substance, such as cl opeT/BPIOOTIEN3381
derivatives of fibrinogen, for exanple "fibrinl "
[0015] The amount of fibrinogen in conponent (a) of
[0014] "EhdTHrin “ﬁ’tﬂ"iﬁ&jﬁ\‘"tlnél)b&b@rﬁoﬂ&ﬂﬁ%nﬁ@?eﬁmé Elitoﬁﬂso any clot-
about 10 to about 20 , such rom about 30
forming osubstancerysuch oas f elohfeiping derivasivesoat fibrmoggn f.or example
“Fibri Q016] The thronbin conponent (b) of the
I ti-conponent system according to the present
i nvention, may further conprise additional conpounds
known in the art as well as one or both of the
[0015] ot meraunt (&) filiinpgen in sampanenhi(ay of tee gnukit¢ampenent system

range%ofglgoéé{aa%%gcfk mﬂg@é@& h? tﬁg?tz %@dm?né/hfﬁh%%ﬁ Y h‘BI’T‘, about 30 to

aboutof50 Ay/il 66 R B ABYEITS @nabdlite] B wighhl. of thron‘ol nin
said thrombin conponent (b) is such that it is at
| east about 1 IUm in the final clotted conposition,

001635 e o, 4 L B i 0

presegélimtention, wm;;vﬁnrttmrocombnseiaw;]tlmmu@onmmm kfi@wn in the art as
onent a exa a pnysi o | Ca
well 3%25515% A1 E 2 t?weoem cmenéwpi C{gghspa"r@'q@r the plasticizer

compéﬂ%stg'%qﬁ@r'é s ﬁsﬁ&ﬁﬁc ha t§t|(5‘n ir ﬁé(;slp'éetefb fRYuseH #rﬁ‘tgh@m amount.

ce use in nndl ying t properties o
In onéiexampleooft e pozgerdiinvemtjorf, dhe earaophieof hieromisio dei $aid thrombin

compbEaELT3L 0% WiaE RS Bl Sl URGATHE Shat -l Shpostion,

such BS abbLEBBEN/MAf the multi-conponent system as defined
above has a |low osnolality and allows fibrin assenbly

to occur at an appropriate extent. [0019] In one

R e AT e ——

inducing @heloﬁir%mdhclﬁg\légéhpfbrcdﬁmmﬁ@ﬂ (@b, foeasdanysle a 8h%siologically
rad wat er sol ubl e or gani ¢ corrpoun [ 0020]

bi ode
accemablesagl@almwffer systeBxpr essi on " bi odegr adabl e, wat er
sol ubl e organic conpound"” further includes all
conpounds whi ch can be degraded in a biol ogical
[0018] The term "plasticizer”, as used herein, includes any suitable substance useful

in modifying the properties of the final clotted composition, for example the viscosity,
the elastomeric behaviour or the mechanical stability. In one embodiment of the
present invention, the plasticizer of the multi-component system as defined above

has a low osmolality and allows fibrin assembly to occur at an appropriate extent.

[0019] In one example of the present invention, the suitable plasticizer of the muilti-
component system according to the present invention comprises at least one

biodegradable, water soluble organic compound.

[0020] As used herein, the expression "biodegradable, water soluble organic

compound” further includes all compounds which can be degraded in a biological



6 WD 2007/137652 PCT/ EP2007{ 003381 environnment and
are at |east sufficiently soluble in water, for
wex@npbmwsat tenperatures in the range from abPCI/ERDOT/@03381

about 40 C. [0021] Exanples of the plasticizer of the

mul ti - conponent system as defined above are selected
envirdrimentt hend)r aned stonsastt i sufficiénthat solubla bl evatent fast example at

agents, polyethylene glycols, ol%w ent al cohol s
temperalieadn g Enas frompReut 1040 abqutidd Sng

pol ysaccharides, and any conbination thereof. [0022]

In one exanple of the present invention, the suitable
[00213 dhtamapies afahe phdstidieer ofuthei mutirpamponeslysystem as defined above

ccordjn 0 the present invention risesg at | east
are S¢JREid T 1AS SEAURICANASIBS GANZLE SRR HoNTast Adems yethylene

XW@ QRRAL ad ' r 9anl §i-CaRP PEMEaccharide
egcoI?b tai nllérﬁé e‘rlgﬁe&gart h 3%?‘ nt &S)F')gn?:?}(gagagégrcl)l igﬁtipum car?c arides,
and aby cossainatigrod@s¢ofds used herein, the term "iodine

cont ai ni ng organi c conpound” includes all conmpounds

whi ch contain at | east one iodine atom and/or iodine
[0022]9R: O RUGFh e Id1ahe PYRYERE HVentiBh, B BLRAbIEYcortdst agent of the

exanpl e coval ently or coordinatively. The sanme |
multi-demponent systepplacesrding 4o itbe rareaenti vestiemgomprises at least one

oand S54GREABNEE S5BRFCTTAUSF RRLRY i fpent innton,
organié EGpbuRes Benidirthy edre batieetemants slichtad gaddlihium can be used.

(rmegl um ne), iodecol, iodixanol, iofratol, iogulam de,
i ohexol, ionmeprol, iopamdol, iopromde, iotrol,
h OV T hd QXAgL At N rd ' ol .
10023 K€ 3Ph BT B Uk, BB Eofne ncuges i

comppugdsmhittcentdivmt [édst e iodine@htghasid/or eline iion, bonded either
.conponent (c) is such that it ranges from apo 10 to, . ..
physigaiiyier @mw@, fQuExampl Coraleatbal caerditBt R definition
oppIy 888 RSt St A ol o contining ar
earthieharhedtss any type of particle shape or formknown in

the art, for exanple spherical, angular or holl ow.
[0027] In one enbodi nent of the present invention, the

[0024)3E%aRpRS 6f chbAfasubbknts, without being limited thereto, are diatrizoate
(meglumine), iodecol, iodixanol, iofratol, iogulamide, iohexol, iomeprol, iopamidol,

iopromide, iotrol, ioversol, ioxaglate and metrizamide and mixtures thereof.

[0025] According to one example of the present invention, the amount of plasticizer
in component (c) is such that it ranges from about 10 to about 80% w/v, such as from
about 15 to about 60% w/v or from about 20 to about 40% wl/v, in the final clotted

composition.

[0026] The term "particle” includes any type of particle shape or form known in the

art, for example spherical, angular or hollow.

[0027] In one embodiment of the present invention, the particles of the multi-



WD 2007/ 137652 PCT/ EP2007/0Q3381 conmponent system
according to the present invention are biodegradabl e
W@pW/7a8765hi oconpati bl e, non-toxic, non-water soPCKHER007/003381
i norgani c and/ or organic. The particles conprise, for
exanpl e, substances selected fromthe group consisting
comporhemiabystem aogbtdingutth the present inventiphoaphdiiedegradable and/or

trical cLum hosphat e, beta-tri.cal c
b'ocoraﬁagﬁlﬁ‘atrpn “toXiGi RAR-pRGTsAible womﬁwﬁrﬁwoww'%. Ghe particles

compﬁg\f’sm?aé)@ampbédré?fﬁ‘éﬁé?@e'st §el cfe"i!l' FrEH'{T‘tﬁé‘ Sﬂﬁt Ovs‘?ﬁin@' Bfcalcium

fate yferic conpoun ds such 'as pol yacti
salts moichglagc mﬂlmaielun‘pcﬂhasqqmlaw aaipheetricatdiymr ipheishiatenebeta-tricalcium

ohosFaiR0n 9%@&%“ t%%@%@ﬁ;’%l %nﬁﬂgfﬁ%{'&’bb%chpr anmﬁfééﬁeﬁydmxyapatlte

calciuf a@aa?rSénQﬁad caBlA SgifaBd ﬁdlymeﬂﬁbbaﬁidogﬂdéhgﬁ&?f as | Polyactide,
one exanpl e, the particles are selected fromt

polyglyealide, cmimaﬂrolagtaﬁe tpolsdamﬁtlmyiepewptbmaie, polyethylene glycol and

randof, B BiddreltidRalab Rt BB midtifaddtip R GptOkRafRE Gasses and
ceranfied B Indféﬁy Q;olnﬁblﬁélﬁbﬁ ansreopf |naeﬁétex3an5plbo tﬁ’é’fb\éfrtlées H€e selected

articles of the present invention further include
from the| greoRrransistingyofatyigalcinerhaspbatm ilphardriealcinnk phegghate, beta-

trlcalcmn,g% F an"i’ir %al%ﬁjﬁﬁ)ghﬁigaﬂg#otaﬂgr miggp%e ’g{ﬁrgg q{]aving a Ca/P

ratio ipathe ﬁéﬁg‘e Qff éﬂwthBtﬂo abopoReMhes pattlebf tthe preessninvention
i nventi on have a diameter of |ess than about 100

further inpclege @ eomegscialiy available sempaunds, a@ﬁé)rs@@evﬁ%fnown in the
art to @éalf”%cfes IrLﬂ‘geom ‘?rﬂtﬁ E%ﬁ‘lﬂfdn‘eﬁt t(('i‘fr el a@hgqglér{bgher example,

said patt(ulldas 6ﬂ%e/\1/rmvlt| smmboaenif $ystemhﬁ\tltv?e 1:@e$@1tabmﬁtloh5l%\xd svdiameter
fro 30 to about 40% w. w in respect to
of lesf; Han abadt 0B der RGP JBB%]thAR GG MoHa one specific

examﬁl@‘QﬂQh Eséit lﬁ%tﬂfn%%”émb{m@@fttﬁ@rba iB8s ARUR A)o?lfent (d) ranges

bri nogen I n conponent a ti -conp
from @ymtem@eb@elt 508 wa(WO\selchaag;ﬁem Bbout aBdotahmJttctﬁ%mm or from

about ity Hcflzachy S8R rStngtt 0 i HReftipe  RORPRRRON |l

clotted conposition, the amount of plasticizer

’ contained in conponent (c) is such that it ranges from
[0028hAvgording: do abgitembodiment ph theepreseat ipveotieni the amount of

rornob GRSk 78, S PN e B9 BiiPos atye rances
from atRrp et tof Sbddte200 ARY/me| thetBtoustodP®sdmbinin component (b) is such
that it is at least about 1 IU/ml in the final clotted composition, the amount of
plasticizer contained in component (c) is such that it ranges from about 10 to about
80% w/v in the final clotted composition, and the amount of the particles in
component (d) ranges from about 1 to about 50% w/w in respect to the final clotted

composition.

[0029] According to a specific example of the present invention, the amount of
fibrinogen in component (a) of the multi-component system as defined above ranges

from about 75 to about 115 mg/ml, the amount of thrombin in component (b) is such



[0029] According to a specn‘%c exanpl e of the present

i nvention, the anount of ri nogen in conponent (a)
W@R00ThaT6Rl t i - conmponent system as defi ned abovRCT/EPZH@T003381

fromabout 75 to about 115 ng/m, the anount of

thronbin in conmponent (b) is such 8 WD 2007/137652

that iffahgeBARsh/ 485386 tlvatl totabicun &osIU/nbrim ahe fihal blotteldndomposition,
to about 50 IUWUm in the final clotted conposjti
the ampEnhabRiAstigrepreRiaINAadzBreasBRRRE T da) 18@%{155%5@”@%% from about

30 to:az:)o?lﬁgbf/lt % in th ? o(-{ ﬁﬂ%@éoﬁé&’ ?rﬁg#'itlor?%ntoﬁth%bé’tﬂbuﬁpcﬁ e particles

conposi anmount
in cotripeonpat {dx rasges fronorghoweB0 (ol )aboaih g6 fw/amirabespecd o the final
to about 40% w w in respect to the final clotted
clotted GoHRIQFh. [ 0030] In another enbodi ment of the
present invention, the nulti-conponent system for an
i njectabl e bone void filler conposition, conprises:

[00303 dnjzovodingr eémbodimqmlti cfi the grebenhioygention cthepoaobirtorfippnent system

for argiRRcAle HRme N Tl coBRONGR CYBRISTDr i oi ng -~

part g tfrifdlgepbout 200 pmor | ess;
Merg§ﬂgﬁgﬂgﬁfé1d7n%§rgﬁgl§lﬁ§ rIof gtehe conmponents (a) to

(d) ammppnee’e«hx) cmmarlsmlgltbr@mbm, [0031] The

rTU|tI-CO Pé st em ac to tp res%nt

i nve ?mBH €C oﬁ%@f’ﬁ'sm{g etha§ %'F?'ﬁé"\n in form

of acér‘hbbhéﬁﬂﬂd)f c@hpﬁsmgsmméue@mﬁngoé dlametércbf d89ut 200 um or
exanple as a i sate, or any conbination thereof.

Further, the co ﬁents in said nulti-conmponent
[ .
wheré} ﬁ%ﬁ@“&.f%[é’ §?1§|E)§? ﬁga[ ?%'ﬂpé'ﬁg'ht% e(gﬁoS goziué({[a%qggerﬁt% a solid form.
mul ti - conmponent system The containers usable in the
nmul ti - component s%/stem accordjng to the present

[0034] henmUBlircamPORSt SYSiemtacearding tadie PERRENT dRYaRiien may contain
the cgﬁ‘&to"f\'eﬂf‘sr SitREr %Woﬁhzgfogn?ﬁlﬁgbﬁl or°bf Sahﬁ%eréﬁﬁ &‘MFPA %0|Id, for

or syringes reover, the conponent
examphd dsrmIIyOpmltsabanenenyymmlnmahgn ftbereae»faﬁprtlaer ke components in
ent contai ners . or sent

contained in differ be pr
said Rl GampoRGAt YIS | HeXGE WSRBIhit ISaingrs Buiagiefarsstorage,
transPortREN BRAUEbIYaid PR Sordht Rk CIrhEtdM&iners usable in the

multi-component system according to the present invention are not limited in any way

but include containers of any size, material or shape, for example vials or syringes.

[0032] Moreover, the components of said multi-component system may for example
be contained in different containers or may be present in the same container in any
combination, for example as a combination of components (b) and (c) in one

container and of components (a) and (d) each in different containers.

[0033] According to the present invention, the containers may for example contain
one or more components as a solid, as well as a solvent separated from said
components by a separation means in said container, wherein a solution of the

respective one or more components can be prepared by breaking or removing said



cont ai ner and of conponents (a) and (d) each in
di fferent contai ners. [0033] According to the present

WO enwensicsm, the containers may for exanpl e cOnRGI/AP200TIEN3381
or nore conponents as a solid, as well as a sol vent
separated from said conponents by a separation neans

separaflof #hEaf Nt BBMpoteRtL(d) @ @9dftthemati-ddponent system of the
respective one or nore conponents can be prepared by

presept swknNHgn ohay benslsnpresentias a rgedydoyseInitsre.
PCT/ EP2007/ 003381 separati on neans. The conponents (a)
to (d) of the multi-conponent system of the present

[0034] Merigover say cbm;ﬁirmw(ae)ster(d)@ﬁe@meaw OF tige contamers may
m xt ure. %0034 Mor eover, sald conponents (a) to

also b pgemf Itoﬁ@m@ﬂsm@eclaﬁ{thwmp@n%tysysae@ba%éieaaia@ advpve The
kit m%é?irjhh%rcegm\ﬁé‘%b_r%nfz rﬁ?o‘yﬁﬂr{él ur ﬂgﬁf‘hs%@ ﬁ{ntﬁé mult| component

conpri se
systemddf thwpﬁésemrmmmwnuéalbbgampld haxitiaht agenﬁsptméfet salts or buffer

stem of the present jnvention, for exanple auxiliar
solutigiendde. il @@r defined aPowRrTey als) GoNGHE. Merisfer Jabing the

compeﬁéh&efbraé% rifg IGRM AR té?%aﬂfbefsoé LHoRGINER, etc.
or e

conpohents, syringes, apters,
tubes, extra contalners etc. [0035] Amother aspect of

resent | n ion relate ectabl e
10035 Angtréi sahect 2 s bieuent egpn refies K 8Raneiably Bgne void filer
comp68ifBh! &ﬁgngﬂnerl n; conponent (b) conprising thronbin;
conponent conprising at | east one plasticizer; and

conpmpon(snlt)(a)ompsswg fipming i cl es havi ng a di anet er

of about 200 l.ess.,,. [ 0036] According to one
exangrEbaRstt BT rpHE B IR “The | nj act abi e bone
voi dcorhpbhént @) NBewbtisiag dtdedstenyy gl sficigsn bha

mul ti-conmponent system as defined above, for exa

npl e
by néxmpgnente(dd oeprBRERINg RATtIEIEs daying a%ﬁﬁtﬁf@ﬁabwt 200 pym or
syst em t oget her E’g/ or honogeni zi ng sai d conmponents.
The preparation of "the injectable bone void filler
corrp05|t| on can be carried out at any suitabl e

enperature, such as in_the range from about (f
[0036;kﬁﬁﬂor@¢g¢o onR exzEpie Of dpe pregent invention, the lnjectabe bone void

filler composition is prepared from the multi-component system as defined above, for
example by mixing the components of said multi-component system together and/or
homogenizing said components. The preparation of the injectable bone void filler
composition can be carried out at any suitable temperature, such as in the range from
about 18 to about 37 °C, for example at 25 °C.

[0037] Moreover, the injectable bone void filler composition as defined above may
further include any other component suitable for e.g. augmenting, strengthening,
supporting, repairing, rebuilding, healing or filing a bone, such as osteoinductive
agents, growth factors, chemotherapeutic or pharmacological agents, biologically
active agents, hardening and/or adhesive compounds and mineral additives. These
compounds and/or agents can be chemically attached to the matrix, adsorbed on the

particulate component, for example on calcium salt containing particles, trapped in



[ 0037] Moreover, the injectqw e bone void filler
conposition as defined above“may further include any
wotlendwserrponent suitable for e.g. augnenting, PCT/EP2007/003381
strengt heni ng, supporting, repairing, rebuilding,
healing or filling a bone, such as osteoinductive
the filargre matrix gr contailed bsasfree hotecuieidapg partclerfor example a powder.
phar macol ogi cal agents, biologically active agents,
har deni ng and/ or adhesi ve conpounds and mi nera
dethki e S i C3Bi iti
10038 8 Kinpote (o) RITBY U gkl N P per compositon
acconging ta theapeesemtmvention érer thexsarpk easodefized femtheamulti-component
cont ai nj n articles, trapped in 10 WD 2007/ 137652
Sysmﬁtﬁ?%@fkﬁf&ﬁ%@%ﬁt he fibrin matrix or contained as a
free nol ecul e/drug particle, for exanple a powder.
0038] The conponents (b) to (d) of the injectable
[0039]ohke Vermi "fibrin” edoasonpbenlyi refer taciully gioagutated Hibrippger it further

includeh 8y Bfadcat MBf e Brfacy rhicRamal drsur digg formation of

fibrin Ffen tﬁ@’riﬁbgéh RIsiny tisteabin &indomhus, lietiates @nlyWalid of fibrinogen/fibrin
coagul ated fibrinogen but further includés any _

and anygiade ef gelaipnrangiar eloftinghegeceivdblerasigndoas ik has no negative

impa&#rjl ﬂ% Fiﬂél@%?ﬁ%iggn .irEJEP{Jeignin{J e RBR—rﬁiﬂggﬁﬁeH%%llow portion of

0 n and, ., 1 nc es any ratio o

a borfd. brHenfilgém cbirponent éadofine inisttisblefbapel wbid Fleardhiposition of the

claotting conceivable as _|ong as it has ng negative .
presgnijayentign furthar; W&IUd@énﬂ%réﬁ‘ Withh OPM acs@alli ampuphef fibrinogen or

. -m i | i f ne:...Lh .

winof B AT GERSH AL RHEE S o6l ne A pr i urner ncuces
any partly er fullp geted tar atotted fone ofppomsporient ifapas definédabbee.

includes fibrin with only a small anount of fibrinogen

or wthout any fibrinogen left in said fibrin.

[oo4le?x&%Y<§%h9 th et @)(dﬁwff)lfei &&h@?r&é&ﬁthﬁ&eﬂt%‘, EEBMANY of fibrin in said
~ partly of fully gelled or clotted formof conponent
fibrin (c@mpEaneantf(ah of the dvjectabisn Hohe Anid fillen gompositioncaadefised above

of . t he pr t_invention he ampupt of fibrin i.pn said
range o bt e AbSYE 0 vt Sughcet HprEapantel $d &5 MBI or from
abouf 30 k65 FRGRASH thefinaisclétéd BempaBRiva. ranges from about

5 to about 100 ng/m, such as from about 15 to 65

ng/mM or from about 30 to 65 ng/m in the final

I . CO, ki 41} A ' . o) le
to04 ) Rl ecFine R AT gt e SFRUEL B ibRa R ¥al bgnesgmponent
(a) of(tag injectdife boneoicid lfileboom pesitidnfdflthe presemdavéntioh fdnges from
the present invention ranges from . )
about 5 to about 100 mg/ml in the final clotted composition, the amount of thrombin
in component (b) is at least about 1 IU/ml in the final clotted composition, the amount
of plasticizer contained in component (c) ranges from about 10 to about 80% w/v in
the final clotted composition, and the amount of particles in component (d) ranges

from about 1 to about 50% w/w in respect to the final clotted composition.

[0042] According to the present invention, the injectable bone void filler composition
as defined above is in a gelled or clotted state and has a viscosity suitable for

injecting into a non-mineralized or hollow portion of a bone, and may be applied in a



about 5 to about 100 ng/m 121 the final clotted
conposition, the anmount of thronmbin in conmponent (D)
w0 g00at3ieemst about 1 U in the final clottepCT/EP2007/003381
conposition, the anobunt of plasticizer contained in
conponent (c) ranges from about 10 to about 80% w v in
pre-cidiedfliquad, galledtarctioteepetitéi on, and the amunt of
partic es 1 n conmponent (d) ranges fromabout 1 to
about 50% w w in respect to the final clotted
0 | 4 b Do
[0041§]n€£%§b8 ?Iﬂé% t?e]rnf‘ a‘%#"egjboneér\%o%ﬂy P&{t??ﬁ réfl:%vated viscosity when
commedeblthednmbbsmte sThrs carg &el ebbewe«t Ifor egalmleairetmaormatlon of
has a viscosit into a

fibrin fggs0 BPHBRPGER Qéﬁw %?I &bélgﬁéor hr Ifggm ongRpligeRhase and at
Ieast%e"’\ﬁw ?ﬂab? suchlas \éﬁ%cﬁ Fy 2th%qyrr§ égﬁg?'oﬂ% s all states

pre-c i qui d, or clotted sta
of gelztied kmemgi im, theleet.t erm "gel | ed" means any state of
el evated viscosity when conpared to the initial
state. This can be observed for exanple in the
[004§]10m@ttéﬁﬁ "Blottel l%ééhé rfeme&bhfdlé‘oﬁ | %mﬂhmj meﬁhyand includes
i spersed system of | east one soO phase “and
any Kirghof cwlaﬁlcqustaat@haewn ipdkeagts a coI | oid. Furt her
the term"gelled" includes all states of gelation
known in the art. [0044] The term"clotted" neans, for
[00451XAa@éra|ng-?ltcgﬂ+e SAE8U Tt Shientidrrthe \issbsityChfUghesini e’rm%ible bone void
nd of coagul ation state known in the art. [004 L
filler mgeﬁtlﬂg depende oprtbeeanplicatiemtiieothe bage disarger to betreated, and

s aol o BEF LGRS Rlerl 8 pSGTRIRYE G For crampe

an injelcesle donmpaitionsfonflingtrshentydts Bohfatna tower mbﬁmt and/or a
of a person skilled in the art. For exanple,

lower, gmeunihpt caliiyBs SeitsenRing: Pertidesons W%thb@oﬁpmn%s'tlon for
repla@mb?&ﬁ{mnﬁg th%‘%d;‘ !’lﬁnﬁgﬁfg&r@{t?og]eeé&\‘fghs @Teg gf)rm amount and/or
a h|ghena|mmuht ohcdloium salcaataiginggparticlesr Abcmelmgotmr cbmoaxam’ple of the

e bone contains a hi r fibrin unt and/ or
presqlgRUSMIRFDJAE BPCRIN ol G oot SR fliehgoptastiane&f the present

mverfﬁ%ﬁ%ﬁ &9 frbfh 82@?@@%% Absut 1@'0@% I nventi on,

he vi COSIty one void filler conposition of
the present invention ranges from about 100 nPas to

004§ BGinebaspEd arthe Weser IRl h 78BS i SR iiling a void in

a bone in a patient suffering from a bone disorder, comprising injecting the injectable

bone void filler composition as characterized above, into a non-mineralized or hollow

portion of said bone.

[0047] As used herein, the term "patient” means a subject suffering from a bone

disorder and includes mammals, particularly human beings.

[0048] The method of filling a void in a bone as defined above is not limited to a
certain mode of treatment and includes any kind of injection technique, for example

percutaneous injection. According to a specific example of the present invention, the



a bone in a patient suffering froma bone di sorder,
conprising injecting the inﬂ ctable bone void filler
W@ ipasiest on as characterized above, into a  PCI/EP2007/003381

non-m neralized or hollow portion of said bone. ‘

[0047] As. used herein, the term"patient"” nmeans a
meth&d! Dioe cfilliggf Aevobiag ih r @nbendoas défirsed dssovands i percutitreous bone

mamal s, particul arly human beings. [0048] The net hod
augmegntation| angycempeses VrebIPIRStY SnddnheRIEs Ve | s not

limted to a certain node of treatnment and includes

any kind of injection technique, for exanple
[0049peMordmeeotise inmgthod | efnfilliAg canvaidh dn tep banepacidrding to the present
] exanpl e of the present invention, the 12 WO . .
invenbiem ansbesssasciorErisenatheDinss SURPCHING. 1/§Pairng. irsguiding. healing,
augmiftifly o ikf B, d61 EREOR 8ol L B RihaN MerRg Tom a bone
disorderpimchidirsg \traundd 49 frébtuemv Anothenefiete t dfodpplicatiohl ispndom example,

) VPid in a bone according to the present invention can

spinalfusS|fed for strengt hening, supporting, repairing,

rebui |l di ng, healing, augnenting or filling a bone,

for exanple a bone in a human suffering froma bone
[00503i Ezachples rafl sdcimngbonewudisoudersr atg wsteoperosiser osteepdrotic bone

of lication is, for exanpl spi nal - fusion. [0050].
fractufss ERuIRa OGS ghny WOF Gu ionss Begien. a3 rBajariamt Tedions and
surgicaiiyReeMeaidefelrane fractures, traumatic fractures of

any type of bone, benign and nalignant |esions and

surgically created defects. [0051] The bone void

oos A SHITYH, B G0 0Ho) AR b SFBAT mvertion

advafiageesslyirhsetssalbire fgquirbmdnts fdrme sbmpokitiopseslse in the treatment
defects or voids. The bone void filler conpositjon.is

of osseQis defestn @r voids chRg bppe Vigidfillgrramrositien Ioglpriizable, is easy to
R e
used cagnplos igarticulate composienblire the corhpesitor it & posgible to achieve a

stronéné'giﬁrp%fzégtgb gncgwft[w%r@m& i%ﬂlyhﬁgrgéfgcg%ﬂyiggﬁgzﬂf@éﬁbg@égesfshgf a bone
cisorB0 48, RUEAEI Wi, PAFORRNE el A v, U o e, proent
inventiph Hs falhe resorbablet Bed ieakplagegrwitikdwne during the healing process.
Advantageously, said bone void filer compositon shows substantially no
exothermicity and exhibits mechanical properties, such as mechanical behaviour
typically seen in elastomers, superior to fibrin alone. All essential properties, for
example viscosity, mechanical stability, resorbability, etc., can be surprisingly
effectively fine-tuned by adjusting type and content of the particles as well as of the
plasticizer contained in said bone void filler composition, within the claimed scope of

protection.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1: Rheological analysis of compositions containing 30% of the plasticizer



Advant ageously, said bone v?hd filler conposition

shows substantially no exotRermcity and exhibits
worgwnasiedal properties, such as mechani cal behB&1/8P2007/003381

typically seen in elastoners, superior to fibrin

alone. All essential properties, for exanple

Vi i9@p&inby anders fvinglathrarhBivi. IMiHeyefféct sxiribagialsirigy caleluen phosphate

can be surprigsingly effectively fine-tuned by X

adinuther aRgmppsktioanis” eleatssees; GaeplexrYiseosily igspipdied ey a linear

Ofs&ﬂg pl asticizer contained in said bone void filler

conpoSition, within the clai ned scope of protection.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g. 1: Rheol ogica

anal ysi s of _conpositions containing 30%.0f the

Fig. 2, Rdtarenges in SOMAIS0 ¥5EPS P85S PEePub20 (9668 g concentration of
" oplxnobe 2RI07 tnd baflluidie @BRidht, The ef fect of
i ncreasi ng cal ciun phosphate 1n the conposition is
clearly seen. Conplex viscosity is plotted on a linear

e 461t o G50 R P SBT3 prosen
an%/%ﬁtiélli‘ﬁnﬂﬁ;aLPgHga\t/&dcﬂnfr?é‘tl?ﬁ\d: igbne3of H9albi. YREYcatheter is

of e I nject one void fill%er according to the

prieserted and/thet vaid is filled aFbbowingdhd procedierd, ding catheter is easily
of a rabpit. The catheter is inserted and the void is

fi fA8AY€%0l | owi ng the procedure, the catheter is

easily renoved. The present invention will be further

illustrated in the follow ng exanples, w thout any
The presgntdnyentianeillshe furthesniustaited i ithe ©llowing eyampleswithout any

. 0 void filler conmposition containing fibrin,

Imna@‘%ﬁ?&%ﬁo‘and cal ci um phosphate Materials: Fibrin
seal ant sol ution Freeze dried fibrinogen powder
reconstituted with aprotinin solutionto a total

clottabie protein conce i

Example 1: Preparation of bone void filler composition containing fibrin,

glycerol and calcium phosphate

Materials:

Fibrin sealant solution Freeze dried fibrinogen powder reconstituted with
aprotinin solution to a total clottable protein concentration
of 91 mg/ml.

lodixanol 5-[acetyl-[3-[acetyl-[3,5-bis(2,3-
dihydroxypropylcarbamoyl)-2,4,6-triiodo-phenyl]-amino]-2-
hydroxy-propyl]-amino]-N,N’-bis(2,3-dihydroxypropyl)-

2,4 6-triiodo-benzene-1,3-dicarboxamide
lohexol 5-(acetyl-(2,3-dihydroxypropyl)amino)-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-benzene-1,3-dicarboxamide



of 91 ng/ m . 1 odi xanol
5-Tacetyl-[3-[acetyl -[3, 5- b|1§(2 3-
W@IRtwyds®xy pr opyl car banoyl ) -2, 4, 6-tri i odo- phenyP¢FEPINT)03381
-2- hydroxy- pro pyl] -amno]-N, N- bi s (2,
3-di hyd roxyp ro pyl )-
2,4,6-triiodo-benzene-1, 3-di car boxam de | ohexol

5- (acetyl - (2, 3-di_hydroxypropyl)am no)-N N -bis(2
Partidigshydr oxypr opyl Tricalcium phosphate particles (TCP), 35 pm spherical

)-2,4,6-triiodo- e am de 14 WO

007 197660 pey CERE Bln PRl PRITCL ‘% i eal ot um
phosphate particles (TCP), 35 pm spherical (Plasna

Thron@blﬁtf)ﬁo IR bY UKFrdézodpicd #08mbiA 'ﬁbvﬁ'é?&é@oﬁétit@téd W|th 5ml of

hrombi n powder reconstituted wth
buffer to a conérermmtan|tmﬁfeaftoa)oom@nﬂatlommf&ﬁ§l ||U/m|
Buffer 40 mM CaCl 2 in H20 [ 0052] A 40% pl asti ci zer
(gycerol) and 10 U nl thronbin solution is prepared

Throrhl51|n<'JBuf\‘érr onbi n digounhipcaolfihed,@ 40 nM Cad 2 in double
distilled water). The solution is then honpgenised.

The sol ution |s centrifuged to renove bubbl es and

oosc] kb ST8ERE4) e EE I A BT igea 0

thrombi Uﬂutﬁdmbtlﬁélo(m g GRGIs tin dotidle drsnmwaen)oﬂfhersdhhm)n is then
gelled clot is halved). For this 2 m of th
homogpp@@doﬂhﬂﬁommrhlswnﬁrﬂmsﬁd te remaveriuibblas ard stesilised by filtering

througléfr g%p g%wametegfﬂtlé l?irbnﬂgggﬂ g’rgﬁ"uxe'argév thPoﬁPB(n?ﬂééﬁélﬁ&dm a 11

ratio Qtlﬁ@r@f@@ftﬁbqﬂaﬁﬁzlmfd&fdeagﬁtlmllﬂ |tﬁe gélléchelo‘t umalaweblgvtFor this 2 ml
w V). These are wejghed and into
of theagimwgi/t offbins §elutiga is Ereogfﬂrreﬂw@ %?rmﬁ%mg@oﬁtral af fifyinogen (91

o RBSIALEE 15, KB o CE Kb B, 2 ) o

mcorﬂstsrm:wjeas pRicdBtags siger of nﬂa ﬁrlmﬂ c|@twm@mte5(mvprmm§el ageweighed
to syringe thoroughly. [0054] The syringes containing

and plaged: inioanethegPyoksingsar ticl es and the fibrinogen are
connected via a Luer adapter and the contents
honogeni sed.

[0053] The syringes containing the particles and the thrombin are connected via a

Luer adapter and the thrombin/glycerol and particles homogenised by transferring the

contents from syringe to syringe thoroughly.

[0054] The syringes containing the thrombin/glycerol/particles and the fibrinogen are

connected via a Luer adapter and the contents homogenised.

[0055] The material remains liquid for approximately 1 minute. During this time it can
be injected into the defect or alternatively after a few minutes it can be delivered as a

pre-formed gel.



[0055] The material remains |jquid for approximately 1
mnute. During this tine it tan  Dbe injected into the
waledoeas76627 alternatively after a few m nutes | PCORP200B003381

delivered as a pre-forned gel. 15 WD 2007/ 137652

PCT/ EP2007/ 003381 Exanpl e 2: Preparation of bone void

Exarhplé 2f P@’ﬁiﬂﬁtlbhoaf%ﬁéﬂ\fblﬂgfilbbrtté}np%sm&ﬁ“é&%ammg fibrin, a

agent and cal ci um phosphat e [0056] Either an 80% or a

60% pl eAniEaskagenand gelciuge phospbateanol or i ohexol )

and a 75 IUm thronbin solution is prepared in a

thrombin dilution buffer (40 MM Call 2 in double

[0056] E‘ithbl’ af 8@ edr)a 608 pRistitizen (mwttémragwlt@mémﬂ or Tieexol) and
tion is centrifuged to renpve bubbl e

a 75§véml hrem@ingolutipr i pfﬁyatrﬂq! mjgﬁheprnb@zdlmﬂpn?m@ﬂer (4@&M CaClz in
doudflé l@ﬁétﬂ@_&{%tbf“) ?% X8l tlE t{\ﬁﬁ ‘Wi‘?ﬁ&éé}ﬂ%& afle 38RMAbniEkntrifuged

rat hereto I CI Z€r

to remweetmmﬂés and isterilised ﬂllféihnrgj tbrolgh B I2@nd filtéx. Therfibrinogen is
40 or 30 9%9. For this the thronbin/contrast

mixedgwuith dypotbin/sonkast: agene(€Ad iNoaals matie(thergtoreothel plasticizer
conc%fw'h,%hgﬁ WQQS rbeyﬁg 5o ts”ﬂ%l %& (té éﬁ%f %d §P| g»bo%'il ESPHi&Lm of the

€ par
thrombmm‘qmlra@t @@eas sphitioanisaigensferredt tooh 5 e dyringk. lrat of fibrinogen
w v). These are wei ghed and placed into

(91 @sémggs hsamﬁfe@mmtﬁga sgranate] STResyrgaighle danticlesi(ag. 2 um) are

moorb B34 Ak AR 980 PeA SRR ! TRl re weighes

and ﬁe&e@mbmtmrshﬂ@ﬁﬁgél ng the contents from syri nge
to syringe thoroughly. [0058] The syringes containing

the thronbin/CA/ particles and the fibrinogen are

[OOSEE'?ﬂ@cé}ﬁ%ggsa?%é@?{grﬁ@%ﬁy?@a %n‘rdgﬁaelcﬁg&ﬁig P ar, are connected via a

Luer agugapier mndethe thrombin/€ Al emidn gattioles horrmgdmsmh bybgansferring the
ir}%efcted iinto,the defect or alternatively after a few

conteRty fFam sytinge fo BYWines theEeudhl¥s a  pre-forned gel .
[ 0060] The viscosities of the respective clots with
di fferent concentrations of contrast agents and of

[0058‘,05 I‘@alsytilegesammtainhnm ﬁiegdhmmbinﬁhbman@cﬂealartmtﬂae ofibrinogen are

conngRER Ve AL ATt W SonteBiR 0ER0eRRel "5e

[0059] The material remains liquid for approximately 1 minute during this time it can
be injected into the defect or alternatively after a few minutes it can be delivered as a

pre-formed gel.

[0060] The viscosities of the respective clots with different concentrations of contrast
agents and of TCP can be taken from Figure 1. Rheological data of compositions
containing of iodixanol as plasticizer and increasing amounts of calcium salts can be

taken from Figure 2.



taken fromFigure 2. 16 WD 2007/137652
PCT/ EP2007/ 003381 Exanple 3: e of the bone void
wo pdoes76fDr filling a bone void in the | ong boPer/BP2002003381
rabbit [0061] The injectable bone void filler was
prepared according to Exanple 2. [0062] The bone
Exafiple 8 Use of the dxdrie voidfilebfort fillingoa bone vaidfiartiiedong bone of
hol | ow bone... Then the injectable bone void filler is
i nj ect FARRIE t he hol | ow bone using a plastic
catheter. After the procedure, the plastic catheter is
easily renoved fromthe hollow portion of said bone
[00641}T he Fnjgotable8pon&xaitdfilker 4vad prepaved stookidiyy tof Example 2.
i nj ectabl e bone void filler conposition in sheep
[0063] The nedial fascia of the tibia shaft is excised
. i
(00621 ¥borky Mafrch? [ TFRAREL rOnf arTBBOL 19nd BB IO, hBfow bone.
Thenr theinjdctablgbonendid fileais amjdcteddinio ¢ne fhallbowt hos&nsizg a plastic

catn g ok s B R ASHE R GOFRE esbVocPhBhine oo

portid ef 8afdi 88ne {dieFigurd 8%t abl e bone augnentati on _
conposition Is filled into the defect and the wound is

cl osed by suture. [0064] The animals are foll owed up

for 4, 8 and 12 weeks (X-ray evaluation). At the 12
Exampik4d: tinnejva studies ofithel injectabladsorié oaxid afilfert lkemposition in

tibiais extracted for final analysis (pCT and

hi st ol GYY8EP [ 0065] The bone void filler conposition

and the resulting clots according to the present

i nvention exhibited excellent properties. 17 WO
[0063D0fR¢ MB&diabfasCiE &frthedibidehak is BkciSbdlavid the tibia is exposed. A plate

is coﬁ%&réﬁctggﬁgggﬁfﬁ %ﬁg tf&rgng];tghhgm(auné %gltnagblsgre\tl)v%r]el'h\éoblgte is removed
again and a standardized 1 cm full thickness defect is created. The segment is
removed, the plate is repositioned and the screws are reinserted. Thereafter, the
injectable bone augmentation composition is filled into the defect and the wound is

closed by suture.

[0064] The animals are followed up for 4, 8 and 12 weeks (X-ray evaluation). At the
12 weeks timepoint the animals are sacrificed and the tibia is extracted for final

analysis (UCT and histology).

[0065] The bone void filler composition and the resulting clots according to the

present invention exhibited excellent properties.



conmponent (a) conprising fibi%nogen; conmponent (b)
conprising thronbin; conpone (c) conprising at | east
wWo@r®7pb®mst i ci zer; and conponent (d) conpri si ngPCT/EP2007/003381

particles having a dianeter of about 200 pmor | ess.

2. The multi-conmponent system according to claiml1,

wherein the conponents (a) to (d) are present in

solution and at |east conmponent (a) is spacially

separated from conmponent (b). 3. The nulti-conmponent

system according to claim1l, wherein the plasticizer

conprises at | east one bi odegradabl e water sol uble

organi ¢ conpound. 4. The nulti-conponent system

according to claim3, wherein the plasticizer is

sel ected fromthe group yﬁﬁéﬂd%“ﬁg of contrast agents,

pol yet hyl ene gl ycols, polyval ent al cohols, glycerol,

nono-, di-, tri- and polysaccharides, and any

contnultatomponent esysterh. farhanminjectablepdrore wjdt filter composition,

accordi.ng to claim1, wherein the particles conprise
2és sel ected fromthe group consisting of

cal ci ds, bi odegradabl e or
ddi??\ﬁ@rtﬁrg a %Mﬂ%uh%ﬁﬁﬂﬁ@%&e‘ﬁ‘

bi oconpat asses and cera 6. The
mul t icoaperdilb) senpnisiag tnodibig; t o ¢l ai m 5, wherein

g?et subst anqiﬁ]s( a&%ﬁﬂ@%ﬁgt&ﬁ gﬂﬁﬁgﬁ?t@i’{?@ roup cgnsi sting
2007/cbdsrerit ) %%%Q&Yél@@%%&iclé@ﬁéﬁh%taﬁdlameter of about 200 ym or

bet a-trical ci um phosphate, cal ci um phosphate, a
pol ynor ph of caH@$%n1phosphate hydr oxyapatite,
cal ci um carbonate, calciumsulfate, polyactide,
pol ygl ycol i de, pol ycaprol actone, polytrinethyl ene

CRHeD ariiti- %mﬂ@ﬁbﬁﬁh?@tbﬁﬂéc@ﬁrﬁﬂ@ to €lain ANWHEEM ﬂh@td:cﬂ”ﬁponents (a)
thereof. 7. The mnulti-conponent system according t

dpdrhaee Pigsantiin sohdion @R & deast fompanant dais spasialinseparated
ﬁw of trical cium phosphate,

afdgﬂf%- | ca m@?n phosphat e, beta-trical cium phosphate

and cal ci um phosphate and m xtures

The multi-component system according to claim 1, wherein the plasticizer

comprises at least one biodegradable water soluble organic compound.

The multi-component system according to claim 3, wherein the plasticizer is
selected from the group consisting of contrast agents, polyethylene glycols,
polyvalent alcohols, glycerol, mono-, di-, tri- and polysaccharides, and any

combination thereof.

The multicomponent system according to claim 1, wherein the particles
comprise substances selected from the group consisting of calcium salts,

polymeric compounds, biodegradable or biocompatible glasses and ceramics.

The muiti-component system according to claim 5, wherein the substances are

selected from the group consisting of tricalcium phosphate, alpha-tricalcium



t hereof, and/or wherein said particles have a Ca/P
ratio in the range from about® 1.5 to about 2. 8. The

woriorit3wenponent system according to claim 1, MMEERIN7/003381

10.

11.

12.

the ambunt of fibrinogen in conponent (a) ranges from
about 10 to about 200 ng/m . 9. The nulti-conponent

PHIsPRBES C Bet-fidalciursl ?hﬁbéhat‘éheéeﬂtlnrﬁ shoxphate, af polymorph of
thronmbin in conponent Is such that it is at |east

Aateivm phosahate, Ihséirpxmatltel o@@léwm,oﬁg@rtat@,n calgium sulfate,

TRt SRA0RNs hOTRAHINALAY,  BofBiBivons  carbonate
Weth?léhelglydcﬂl,@ﬁﬁaﬁy@ﬁihﬂh@atiorilﬂ\etr@ofabout 80% w v ln

the final clotted conposition. 11. The nulti-conponent
system according to claim1, wherein the anmount of the

about‘ﬁ@tggfw,z’v?,ﬁfgﬁprg pecég%ogdﬂ{tﬂfbsﬂaﬁgr@ %H tHé’substances are

csmimnedtﬁr@n %&gr&h}ﬁe Tuisistrngonm?m?lugyswmpbateoraiphg-tncalmum
im1 ereln the a t o I bri1 nogen

&g’}?ﬁaﬁétﬁ betp-trigg éﬁ“fP'a%n&lﬁiﬁta'l‘é) ¢aicieBb Bba%ﬁﬂd mixtures

tthéreo@ r Wheh% %Bﬁmb n%o Iﬂ'ﬁ%‘ %%a?i’e]aa'{‘oslnst%r}agaétfrom about

it is at east t he clo
cobposboub?, the anount of plasticizer contained in
conponent (c) is such that it ranges fromabout 10 to
about 80% w v in the final clotted conposition, and

WY @hatildedn t sytetN @cBafdin E%'tSScl'aﬁnCP”W&BE tKB amount of
ranges 19 2007/ 137652 PCT/ EP2007/ 003381 from about

fibripogboiin ceomonen (a) rapgpe from abouie1d tonabowt 204 eg/ml.
conmposition. 13. The nulti-conponent system accordi ng
to claiml1, wherein said particles have a dianeter of

IBRs rhlléconsatientOdystem bécortheg ol Elairs OMP WHRIREINS 15 %”fhount of
according to claim12, wherein sajid parti cles have

dhegrabiaringgomparenthdy) is ssigh tj,@tpbtms gtsleaat about 1 IU/mI m the final
syst em for an injectable bone void
Billda EapaSRBh a

osI'tion, conprising:

The multi-component system according to claim 1, wherein the amount of
plasticizer in component (c) is such that it ranges from about 10 to about 80%

w/v in the final clotted composition.

The multi-component system according to claim 1, wherein the amount of the
particles in component (d) ranges from about 1 to about 50% w/w in respect to
the final clotted composition.

The multi-component system according to claim 1, wherein the amount of
fibrinogen in component (a) ranges from about 10 to about 200 mg/ml, the
amount of thrombin in component (b) is such that it is at least about 1 IU/ml in
the final clotted composition, the amount of plasticizer contained in component
(c) is such that it ranges from about 10 to about 80% w/v in the final clotted

composition, and wherein the amount of the particles in component (d) ranges



conmponent (a) conprising fibyjinogen; conponent (b)
conprising thronbin; conpone (c) conprising at | east

wWo@r®7pb®mst i ci zer; and conponent (d) conpri si ngPCT/EP2007/003381

13.

14.

15.

16.

17.

18.

particles having a dianeter of about 200 pmor |ess;
wherein one or nore or all of the conmponents (a) to

(fEbm AIbdUPN @6 &iout BO% WA iirfl redpdicinto e firfdl didttertt@besition.
bone void filler composition, conprising: conmponent

(a) conprising fibrin; conponent (b) conprising
t i i Si . | . , .
SRR FRRRAE e o RPRp SO i 1 fRSlsif Beig partices have o

hiametereofdésetaer abdut AldOuim200 pmor less. 17. The
i njectabl e bone void filler conposition according to
claim 16, wherein the plasticizer conprises at |east

mﬁg@?g@)ﬁg%f%)\/@éﬁ{ adé%riiwgretooélgiﬁ? HS WhEFHAWH F%ﬁicles have

he 1'njec one vol conposition according
tandiaimeeter dblesstleareaboth®0 yph.asti ci zer is selected from
the group consisting of contrast agents, polyethylene
gl ycol s, polyval ent al cohols, nono-, di-, tri- and

3@%@58‘3@?8@@ g}@f&rﬂnfb@gn w@eﬁl‘eégyé Wrﬁegglo_}%eﬁller composition,

381" conbi nation ‘thereof. 19.
iagneeisihy:e bone void filler conposition according to
claim 16 V\:h% n the. .@iﬂ?i.cl es are selected fromthe

gr ouF ORI ir(ﬁ MRS IR Yhosphat e, al pha-
tri caldmpdRdt QB P ntpri ghrofisigl ci um phosphat e,

cal ci um phosphate, a polynmorph of cal ci um phosphat e,
hydr copagenentdc) cainprising at lsashoae ptastivizern ard| f at e,

pol vt Y St FIaiAg eI DRVRORE BN Tstor of abgyy200 wm or
any conbi nation tjges;eof .
wherein one or more or all of the components (a) to (d) are present in a solid

form.

An injectable bone void filler composition, comprising:
component (a) comprising fibrin;
component (b) comprising thrombin;
component (¢c) comprising at least one plasticizer; and
component (d) comprising particles having a diameter of about 200 ym or

less.

The injectable bone void filler composition according to claim 16, wherein the
plasticizer comprises at least one biodegradable water soluble organic

compound.

The injectable bone void filler composition according to claim 16, wherein the
plasticizer is selected from the group consisting of contrast agents, polyethylene

glycols, polyvalent alcohols, mono-, di-, tri- and polysaccharides, and any



20. The injectabl e bone voi 6| Il er according to claim
19, wherein the particles ar sel ected fromthe group

weoengitstesng of trical ci um phosphat e, al pha-triPei/EP2007/003381

19.

20.

21.

22.

23.

24.

25.

phosphat e, beta-trical ci um phosphat e and cal ci um
phosphate, and m xtures thereof, and/or wherein said
mambinaten treereofa Ca/ P ratio in the range of about 1.5
to about 2. 21. The injectable bone void filler
conmposition according to claim 16, wherein the anount

°Ifhef Irﬁ’éétﬁb!e”b&ﬁé‘%&?ﬂﬂer( é&m %Qﬁll%ﬁ SEQURRGOM crajrh 016, 2wherem the

about 100 ngy/ in the clotted cofposition.
ﬁwtlccle;; are azleleestexﬂ) frony thel gfcpup oonsisting of tricaicinocphasphate, alpha-
nmount f thronmbin in

1
Seoiaht pPpsPheten: BetaiticAldB eRoephie! nchidin; fosphate, a
(ﬂ&frﬁ@ﬂ‘)h S EARFIr ﬁﬁosrﬂ'?ateTh?did%yﬁﬁbﬁt@ Q;él’@ﬁm ¥8itfbnate, calcium

er conp03|t|on accord Ing to alﬁli wherei n the
aauifatﬁ pollygstidet polygbﬁcohﬂe,cmwgawmqt@oe rpolysisnethylene carbonate,

BsnyiBng 923, And:any Kotoindlion Geredts 5 711 Fe,

conmposition according to claim 16, wherein the anount
of particles in conponent (d) ranges from about 1 to
dihsutnjedable hene, voidefillrrcaceasdingetof ¢lain 18, ovhergin the partlcles are

%%@:?éﬂi tﬂ‘é)rﬂ tl'1%5 r d.'ﬂf} doWst‘flb bbPi@@é’c\%H é)?trc])st)hbfer alp%tncalcmm

conposition acc gto c

mgbﬂsaté@%@(ﬁ' CAIERMO PHREEPPSTe aamrmblcilﬁmf 'phbspshaté and mixtures
conmponent (a) .ranges from about 5 to_about 100
itherers a'?‘i’/ﬁ&IWftﬁrg't”t%@ oQﬁﬂJG@ﬁth%f? at Ga/PaRdlighin H’fe range of about

t1h5@(ﬂ’gb? ul # conmponent (b) is at least about 1 IUmn
int Inal clotted conposi tion, the anount of

pl asticizer contained in conponent (c) ranges from

ouf . 1 t o about in the final . clot

W ?B’ﬁ bRy VPHQF/E\‘?{DWPSTS'“PH@W?'PSIthCIIaH“ 16, wherein the
GRRRLARFibtif)in cBRTShent (@”ﬂaﬁ?%tﬁoln aBodP8'4b ahBY ‘1‘6@’ m/ml in the
the final clotted conpositio . The injectable bone
Vipaticiptted @ompagitingi.t i on according to claim 16, wherein
said particles have a dianmeter of |ess than about 100
pm
The injectable bone void filler composition according to claim 16, wherein the

amount of thrombin in component (b) is at least about 1 1U/ml in the final clotted

composition.

The injectable bone void filler composition according to claim 16, wherein the
amount of plasticizer in component (c) ranges from about 10 to about 80% w/v
in the final clotted composition.

The injectable bone void filler composition according to claim 16, wherein the
amount of particles in component (d) ranges from about 1 to about 50% w/w in

respect to the final clotted composition.

The injectable bone void filler composition according to claim 16, wherein the



27. The injectable bone voi d?{]I |l er conposition
according to claim26, wherern said particles have a

waelr@mesms2 of | ess than about 50 pm 28. The i NPEDERIO7/003381

26.

27.

28.

29.

30.

bone void filler conposition according to claim 16,
wherein said conpositionis in a gelled or clotted
straoentafdibhiasn acomparesit () sungesfram fabout Brip exboiubd ODmhg/ml in the

TR OPERR ol 2 R4S, 5P SR 6 i ot
HHOUE" 1 MG/rhF 9A" el Ol dERBEEE CompeRRIN, StHEY dMbE6L 1519 plasticizer

a conposition, conprising: conponent (a) conprising
fdopitained ik copenent (¢) rangesrfremrapautirEntei about 80% wi/v in the final

t (c). conprising a astj ci zer:, and conponent
ERRRRnebRlisTo A Recdmiubh 2 he aflice I RGN (@) ranges
2R8I RBOAT 1 tb @BBut BOYPWAY B thefiRgr ddbtte BoPpobRiohow
portion of said bone. 30. The nmethod of filling a void

in a bone according to claim29, wherein the bone
SRR SAE FRE I PSR AbcGRiT 6 Pialiig, pperein said
fpamiidles Aaveta diamhetenef lebs isatabder @uand mal i gnant

| esions and surgically created defects.

The injectable bone void filler composition according to claim 26, wherein said

particles have a diameter of less than about 50 pm.

The injected bone void filler composition according to claim 16, wherein said
composition is in a gelled or clotted state and has a viscosity suitable for

injecting into a non-mineralized or hollow portion of a bone.

A method of filling a void in a bone in a patient suffering from a bone disorder,
comprising injecting a composition, comprising:
component (a) comprising fibrin;
component (b) comprising thrombin,;
component (c) comprising a plasticizer; and
component (d) comprising particles having a diameter of about 200 ym or
less,

into a non-mineralized or hollow portion of said bone.

The method of filling a void in a bone according to claim 29, wherein the bone
disorder is selected from the group consisting of osteoporosis, osteoporotic
bone fractures, traumatic fractures of any type of bone, benign and malignant

lesions and surgically created defects.



