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This discussion regarding current standards of technology is used only to explain the
environment of the invention and does not mean that the standards of technology
quoted here were actually published or publicly known at the time of this registration
or its priority.

This invention is meant to provide a remedy for this situation. The invention is based
on the problem of creating a kneadable bone-replacement material which overcomes
the disadvantages listed above, especially the shaping and the time required for
application.

The invention solves this task through a kneadabie and moldable bone-replacement
material which has the characteristics of claim 1.

The advantage of eliminating the danger of transferring diseases due to the absence
of possible pathogenic agents such as proteins, germs, viruses or bacteria as
compared to bone-replacement materials of natural origin is thus achievable.

Ancther advantage lies in the fact that it is no longer necessary to transfer the loose
ceramic particles laboriously one by one to the desired location of use. Instead,
using the kneadable bone-replacement material, the required total quantity of
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The bulk density of the ceramic particles should between 0.2 g/fccm and 2.0 g/cem. it
is typically between 0.6 g/ccm and 1.0 g/ccm and preferably between 0.7 g/ccm and
0.9 g/ccm. In one variant, the bulk density of the ceramic particles is between 1.0
g/cem and 2.0 g/ccm, preferably between 0.2 g/ccm and 1.8 g/cem.

The advantage of the higher bulk density ranges is a higher mechanical stability, the
disadvantages however are slower resorption and slower bone re-growth. The
advantages of lower bulk density ranges are faster resorption and improved bone re-
growth.

The jarring density of the ceramic particles should be between 0.5 g/ccm and 2.5
g/cem, preferably between 0.7 g/ccm and 1.1 g/ccm or between 1.1 g/ccm and 2.5
g/ccm.

The apparent density of the ceramic particles can be further increased by using
ceramic particles of different grain sizes. The interstitial space (dead volume)
between the larger particles is filled by smaller particles. The intercaling of the
ceramic particles further improves the mechanical characteristics of the kneading
material.
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flouri apatlte (Cal QPX)6(F, OH)2), chloride-apatite (Cal

0(POY) Gf bg?_?urn-phosphate can be selected from the following group:

Dicalcium-phosphate-dihydrate (CaHPO4 x 2 H20), dicalcium-phosphate (CaHPO4),
alpha-tricalcium-phosphate (alpha-Ca3(P04)2), beta-tricalcium-phosphate (beta-
Ca3(P04)2), -calcium-deficient hydro-xylapatite (Ca9(PO4)5(HP0O4)0OH), hydro-
xylapatite (CA10(PO4)60H)2), carbonated apatite (Ca10(P0O4)3(C0O3)3(0OH)2),
flouride-apatite  (Ca10(PO4)6(F,OH)2), chloride-apatite (Ca10(P04)6(Cl,0H)2),
whitlockite ((Ca,Mg)3(P0O4)2), tetracalcium-phosphate (Ca4(P04)20), oxyapatite
(CA10(P0O4)60), beta-calcium-pyrophosphate (beta-Ca2(P207), alpha-calcium-
pyrophosphate, gamma-calcium-pyrophosphate, octo-calcium-phosphate
(CaB8H2(P0O4)6 x 5 H20).

The ceramic particles may also consist of a mixture of different calcium-phosphates.
The advantage of such a mixture lies in the control of the resorption period. Due to
the differing resorption behaviours of the mixture components, faster bone growth
into the cavities of components with faster resorption times can be facilitated.

The ceramic particles can also consist of calcium-sulfate or calcium-carbonate.
For a special variant, the ceramic particles can be selected from the following group:

alpha-calcium-sulfate-hemihydrate,  beta-calcium-sulfate-hemihydrate,  caicium-
sulfate-dihydrate.
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The hydrogel matrix can consist of oligomeric or polymeric shares or of a
combination of the two. Pharmaco-additives may be mixed into the bone-
replacement material as required. The jellying liquid for the hydrogel can be water,
especially deionised water and/or an organic, body-compatible solvent.

For a special variant, the hydrogel or the substance which can be swelled into a
hydrogel contains one of the following components: a) polyamino-acids or their
derivatives, preferably polylysin or gelatin; b) polysaccharides and their derivatives,
preferably glycosaminoglycane or alginate; c) polylipides, fatty acids and their
derivatives; d) nucleotides and their derivatives; or a combination of the components
as listed in a) through d).

For another variant, the hydrogel or the substance which can be swelled into a
hydrogel contains one of the following synthetic components: a) polymethylenoxide
or its derivatives; b) polyethylene, polyethylenoxide or their derivatives; c)
polypropylene, polypropylenoxide or their derivatives; d) polyacrylate or its
derivatives; or a combination of the components as listed in a) through d).

For a special variant, the hydrogel or the substance which can be swelled into a
hydrogel is either a glycosaminoglycane or a proteoglycane or a mixture of those two
substances. The glycosaminoglycane can be a hyaluron-acid, chondroitinsulfate,
dermatansulfate, heparansulfate, heparine or keratansulfate.
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the calcium-containing ceramic particles is larger than 0.2 and preferably between
0.2 and 0.5.

For other variants, the weight relationship A/B is between 0.5 and 0.9 or between 0.9
and 1.3 or between 1.3 and 2.0 or between 2 and 5 or larger than 5.

The advantages of these different ranges for the weight relationship of A/B lie in the
different kneadabilities and resorption periods. A high content of substance A makes
the material more kneadable, but increases resorption; a high level of substance B
makes the material less kneadable, but reduces the rate of resorption.

The invention and further developments of the invention are explained in more detail
in the following application examples.

Example 1

1.2 g of porous and angular granulate of beta-tricalcium-phosphate (3-TCP) with an
approximate size of 500 micrometers and a sphericity degree of S = 3.1 were mixed
with 2.0 g of a 5% liquid solution of biotechnologically generated natrium-hyaluronate
with a molecular weight of 500 kD. The resulting kneadable material was highly
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mat er i aExarhblec®n be kneaded by hand as desired, nolded into the desired
shape and placed directly into the bone defect to be filled. The
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a plastic bone-replacenent naterial. Exanple 3 A m xture of 0.3 g of porous
and andekamplgrdnul ates of beta-trical ci um phosphate (11- TCP) with an
approxi mate size of 100 m'crorreters and a sphericity degree of S = 2. 4 and
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minutes. The resulting kneadable material was highly suitable as a plastic bone-
replacement material.

Example 5

A mixture of 1.65 g of porous and angular granulates of beta-fricalcium-phosphate (-
TCP) with a grain size of 500 to 700 micrometers and a sphericity degree of S = 2.5
and 1.65 g of porous and angular granulates of beta-tricalcium-phosphate (R-TCP)
with a grain size of 125 to 500 micrometers and a sphericity of S = 2.9 was mixed
with 3.0 g of a sterile, liquid 8% solution of natrium-hyaluronate (molecular weight of
the natrium-hyaluronate = 900 kD) under sterile conditions using a spatula. After 30
minutes, the material was placed into a sterile, tube-shaped container. This sterile
kneadable material was highly suitable as a plastic bone-replacement material.

Example 6

A mixture of 1.5 g of porous and angular granulates of beta-tricalcium-phosphate ([3-
TCP) with a grain size of 500 to 700 micrometers and a sphericity degree of S =2.5
and 2.5 g of porous and angular granulates of beta-tricalcium-phosphate (3-TCP)



suitable as a plastic bone-replacenent material. Exanple 4 A m xture of 0.3
g of porous and angul ar granul ates of beta-trical ciumphosphate (R- TCP)
with an approximate size of 100 micronmeters and a sphericity degree of S =
1.8 and 0.3 g of porous and angul ar granul at es of

beta-trical ci um phosphate (13-TCP) w th an approxi mate size of 500 m cron
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granul ates o eta-trical cium phosphate (1 - TCP) with a grain size of 500

to 700 gie%&rge}ers and a sphericity degree of S =2.5 and 1.65 g of porous

and an nul ates of beta-trical cium phosphate (13-TCP) wth a grain
size of 125 to 500_m croneters and spherjcity of S = 2,9 s mxed wth
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and 2.5 g of porous and angul ar granul ates of beta-trical ci um phosphate
rial

(13- TCRyomifeld) @ grain size of 125 to 500 mcroneters and a sphericity of
S = 2. Txed with 3.0 g of a sterile, liquid 8% chitosane sol ution
under sjer. o Ltigns using.a spatula. . Afte 0 .mnutes,  th t
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of a stExarhplediquid 5% solution of rhCollagen under sterile conditions
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with 2.5 g of a liquid 6.5% polyethylenglycol solution (MG = 35 kD) using a spatula.
The resulting kneadable material was highly suitable as a plastic bone-replacement
material.

Example 10

3.0 g of porous and angular granulates of beta-tricalcium-phosphate (3-TCP) with a
grain size of 125 to 500 micrometers and a sphericity degree of S = 2.9 were mixed
with 2.0 g of a liquid 4% polyethylenoxide solution (MG = 511 kD) using a spatula.
The resulting kneadable material was highly suitable as a plastic bone-replacement
material.

Example 11

3.0 g of porous and angular granulates of beta-tricalcium-phosphate (3-TCP) with a
grain size of 125 to 500 micrometers and a sphericity degree of S = 2.5 were mixed
with 2.2 g of a liquid 10% solution of hydroxymethyl-celiulose using a spatula. The
resulting kneadable material was highly suitable as a plastic bone-replacement
material.

Example 12



TCP) with a grain size of 500 to 700 m cronmeters and a sphericity degree of
S=2.5 and 1.5 g of porous and angul ar granul ates of

beta-trical ci um phosphate (I -TCP) w 8h a grain size of 125 to 500
mcroneters and a sphericity of S =2.9 was mxed wth 2.5 g of aliquid
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Example 15

0.18 g of natrium-hyaluronate (MG = 1.1 — 1.3 million Dalton) and 1.0 of porous and
angular granulates of beta-tricalcium-phosphate (B-TCP) with a grain size of 500 to
700 micrometers and a sphericity degree of S = 2.9 and 1.5 g of porous and angular
granulates of beta-tricalcium-phosphate (B-TCP) with a grain size of 125 to 500
micrometers and a sphericity of S = 2.5 were mixed thoroughly when dry. 0.5 ml of
platelet-rich plasma and 1.5 ml of sterile deionised water were then stirred into this
mixture. After thorough mixing, this resulted in an excellent plastic kneadable
material which was able to be used as a plastic bone-replacement material.

Example 16

0.18 g of natrium-hyaluronate (MG = 1.1 — 1.3 million Dalton) and 1.0 of porous and
angular granulates of beta-tricalcium-phosphate (B-TCP) with a grain size of 500 to
700 micrometers and a sphericity degree of S = 2.9 and 1.5 g of porous and angular
granulates of beta-tricalcium-phosphate (B-TCP) with a grain size of 125 to 500
micrometers and a sphericity of S = 2.5 were mixed thoroughly when dry. 2 ml of
fresh blood were then stirred into this mixture. After thorough mixing, this resulted in
an excellent plastic kneadable material which was able to be used as a plastic bone-
replacement material.



mllion Dalton) and 0.09 g of polyethyl enoxide (MG = 511 kD). The resulting
sterile kneadable material was highly suitable as a plastic

bone-repl acenent material. Exanple 14 0.2 g of natriummal ginate (MG =
50-500 kD) and 1.0 of porous and angul ar granul ates of

beta-trical ci um phosphate (9-TCP) with a grain size of 500 to 700
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of 1.2 million Dalton. The resulting kneadable material was highly suitable as a
plastic bone-replacement material.

Example 20

A mixture of 0.3 g of porous and angular granulates of calcium-deficient
hydroxylapatite (CDHA; Ca9(P04)5(HPO4)OH}) with a specific surface of 102 sgqm/g,
an approximate size of 125 micrometers and a sphericity degree of S=1.8and 0.3 g
of porous and angular granulates of calcium-deficient hydroxylapatite (CDHA;
Cad(P0O4)5(HPO4)0OH) with a specific surface of 102 sgm/g, an approximate size of
500 micrometers and a sphericity of S = 2.3 was mixed with 2.7 g of a 10% liquid
solution of biotechnologically generated natrium-hyaluronate with a molecular weight
of 1.2 million Dalton. The resulting kneadable material was highly suitable as a
plastic bone-replacement material.

Exampie 21

A mixture of 0.3 g of porous and angular granulates of calciumsulfate-hemihydrate
with an approximate size of 125 micrometers and a sphericity degree of S = 1.8 and
0.3 g of porous and angular granulates of beta-tricalcium-phosphate (RB-TCP) with an
approximate grain size of 500 micrometers and a sphericity of S = 2.3 was mixed



A mxture of 0.6 g of porous and angul ar granul ates of dical ci um phosphate
(CaHPO4) with an approximate size of 100 mcroneters and a sphericity
degree of S = 1.5 and 0.6 g of porousiotand angul ar granul at es of

di cal ci um phosphate (CaHPO4) wi th an approxi mate size of 500 mcroneters
and a sphericity of = 2.7 was mxed wth 2.0 g of a 5%!liquid solution
of bi otWithmaol lef@aTle!Cﬂéd]ébbﬁled aidiotecmaiggicalhbgenerated natrismrbyalutdnate

wei ght with @0dolepularneeigbt of tidmilkore dbdiohe Tiee ezsudiingveseddalid ynateriak wbse as
a pl asthighlyeuitabkpdsiaqi@stic bmtserdpddcentrstmabieriz® A m xture of 0.3 g of
porous and angul ar granul ates of cal ciumdeficient hydroxylapatite (CDHA;
Ca9(P04)5(HPOM)OH) with a specific surface of 55 sqm g, an approxinate
size of 125 microneters and a sphericity degree of S = 1.8 and 0.3 g of
porous and angul ar granul ates of cal ciumdeficient hydroxyl apatite (CDHA
Ca9(PA)5(HPA4)OH) with a specific surface of 55 sgnig, an approxi mate size
of 500 mcroneters and a sphericity of S =2.3 was mxed with 2.7 g of a
10% liquid solution of biotechnologically generated natrium hyal uronate
with a nolecular weight of 1.2 mllion Dalton. The resulting kneadabl e
material was highly suitable as a plastic bone-replacenent material.
Exanple 20 A m xture of 0.3 g of porous and angul ar granul ates of

cal ciumdeficient hydroxylapatite (CDHA, Ca9(PO)5(HPO4)COH) with a
specific surface of 102 sqm g, an approximate size of 125 mcroneters and
a sphericity degree of S = 1.8 and 0.3 g of porous and angul ar granul ates
of cal ciumdeficient hydroxylapatite (CDHA, Ca9(PM)5(HPO4)OH) with a
specific surface of 102 sqm g, an approxi mate size of 500 mcroneters and
a sphericity of S =2.3 was mxed with 2.7 g of a 10%liquid solution of
bi ot echnol ogi cal | y generated natrium hyal uronate with a nol ecul ar wei ght

of 1.2 mllion Dalton. The resulting kneadable material was highly suitable
as a plastic bone-replacenment material. Exanple 21 A m xture of 0.3 g of
porous and angul ar granul ates of cal ci unsul fate-hem hydrate w th an
approximate size of 125 mcronmeters and a sphericity degree of S = 1.8 and
0.3 g of porous and angul ar granul ates of beta-trical ci um phosphate (B-TCP)
with an approximate grain size of 500 mcroneters and a sphericity of S =
2.3 was mxed 10 with 2.7 g of a 7% liquid solution of biotechnologically
generated natrium hyaluronate wth a nolecular weight of 1.4 mllion
Dalton. The resulting kneadable material was highly suitable as a plastic
bone-repl acenent material. 11 Patent clainms 1. Kneadabl e and nol dabl e
bone-repl acement material which consists of a m xture



of A) calciumcontaining. ceramc particles; and B) a hydrogel or a

subst ance which can be swelled into a hydrogel, and characterised by the
fact that C) the ceramc particles arellof fully synthetic origin; D) the

i ndi vidual ceram c particles have at least a partially cohesive, porous
structure; and E) the majority of the ceramc particles have a non-spheric
shape. 2. Bone-replacenent material in accordance with claim1,

char act Batenéglawst he fact that the ceranic particles have an angul ar
shape. 3. Bone-replacenent nmaterial in accordance with claiml or 2,
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6. Bone-re Wige@dmat erial in accordance with one of the claims 1 - 5,
char act &} i Kedngiprithef thgeramia pamiglesdiavess pen-sphefie shapanri ¢ particles is
between 1 and 500 microneters. 7. Bone-replacenent material in accordance
with on2 donelepidcammant Inatedial inchccadanrce wath dgim He chardctérisald Iy theefstt 50%
of the cetlatitbe pardric! patitiey dage poranguarzshdpel ween 100 and 500 microneters.
8. Bone-repl acenent material in accordance with claim 7, characterised by
the facg BomtrebhReRfR rﬁatéﬁal 1 AM8Ebel WA EIAIRP 1 T8rY, UMk &CtSrisel by the
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characterls i%@ g@?%glty of the ceramc partlcles |s
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12. Bone-repl acenent material in accordance with one of the clains |I - 10,
char act®r Boge-replacemenicmaterial imeadnordantensiitty ofie t tfe tber dlairos par+i 8, es is
bet ween ©héragterisadabyl the Fadt thahadridagtr 80%r abdl yproferaklgnatOlezsig00%mofitige 0. 9
g/ ccm ceramic particles have a non-spheric shape.

6. Bone-replacement material in accordance with one of the claims 1 — 5,
characterised by the fact that the pore size of the ceramic particles is between 1
and 500 micrometers.

7. Bone-replacement material in accordance with one of the claims 1 — 6,
characterised by the fact that at least 50% of the ceramic particles have a pore
size between 100 and 500 micrometers.

8. Bone-replacement material in accordance with claim 7, characterised by the fact
that the pore size is between 1 and 100 micrometers.

9. Bone-replacement material in accordance with claim 8, characterised by the fact
that the pore size is between 340 and 450 micrometers.

10.Bone-replacement material in accordance with one of the claims 1 — 9,
characterised by the fact that the porosity of the ceramic particles is between 60
and 90 percent.

11.Bone-replacement material in accordance with one of the claims 1 — 10,
characterised by the fact that the bulk density of the ceramic particles is between
0.2 g/cem and 2.0 g/cecm.



13. Bone-replacenent material in accordance with one of the clainms 1 - 10,
characterised by the fact that the bulk density of the ceramc particles is
between 1.0 g/ccmand 2.0 g/ccm and preferably between 0.2 g/ccmand 1.8
g/ccm 14. Bone-replacenent material in accordance with one of the clains 1
- 13, characterised by the fact that the jarring density of the ceramc
parti cl $3.Bape-raplagament. snajedaimimnaccordange ovith 1he Bénthe giimserfent 10,

mat eri al ioharalenskohby the fact dhali e bulk deasifcobtheseatamjc phriclescis batiaent he
jarring déh€iglocnoaintHeld géocamand paeferably betvecdred Wegoc). shdy0 Sagrcend 1. 1
g/ccm 16. Bone-replacenent material in accordance with claim 14,

char act ¢3iB@@-RplddendMcC matbhalt it hacdordanded e drdey dif tﬁ@%léiﬁfsani‘ C 10,

ﬁg[te I“cgles dh%rélﬂéﬁ%"b}tﬁe £H % GRAER t?;_ltl%ie érﬁPB? th%e gﬁr@%&ﬁe@ﬁ Riteel, ¢ he
%g% I%}cheogyel‘a gﬂgggrtrc es %\‘éghnonz / ﬂ%%&&hs at | east

fact that t shar e of
60% and f r east. 80% 18. Bon rep acement ter|aI I.n
accor dan%:)egac{ﬂ%t %%ﬁ:ee ?At H.ea%”% @]%?corc%nc IfSe  aet13 hat
the avera eplrting | density Oﬁéh%\é‘@r'ia panticlesgs

m cromet e 9/@0%%” 3e5n§/ﬁ9mrrater| al in accordance with one of the
clainms 1 - 17 characterr sed by the fact that the average di aneter of the
cer ani c1p&areciepiacemeninalesal PEaccoNdaEEOWIth claimet4 rehar@ferigshby tesfat enent
mat eri al ithatatheojattng elensith afrtbeoteratrdc qlagiiclss s -betWeen dhargictrar ased . by t he
fact that gfdoenaverage di ameter of the ceramc particles is between 0.5 and
5.6 mm 21.Bone-replacenent material in accordance with one of the clains

18 - 2016. BomeLplaichsdt ritetiBPinf dorddlle Wwith 3MHiIM Wrdh'a%& rr&%& Hk facgr age
di anet er (ﬂfnatlﬂ’r% }a?rrn%%%n@lt;?rd?riﬁeeée?aﬁﬂ@ prcded y%te Lo 4 e ‘Q 5‘9 an

aver age di to 500 mcroneters and/ or toget her
havi ng an average dianeter of 0.5 to 5 6 mh 22. Bone-repl acement naterr al
in acco he cl ai s char a se? by the f1%ct

one of -
t hat th r%%nr“é’b rﬁ}gg&ﬁ‘ls{frﬁ Cﬁf’r%? §I B‘f'i.'ﬂ ofg {SZ Scl s
char act er gidhes B 99@51'9\/@@!?' pen-spherigshape
Bone- r epl a%e MNLPrefaRycBleRH M th clai m 22, characterised by the
fact that the ceram c particles consist of a cal cium phosphate which is
char act &5.Boag-replacemant amateiiab irelapcoutaricep witht ween of . he ataims. 32—~ 13, 24.
Bone- r epl gbarasterisedt by ithé fact that dhd anesage tdiambtrnof2he cdranic tparides! nby t he
fact thabetweerc¢d@uaind 258 micthrestarensi st of a cal ci um phosphate which is
characterised by a nolar Ca/P relationship between 1.45 and 1.49.
19. Bone-replacement material in accordance with one of the claims 1 — 17,
characterised by the fact that the average diameter of the ceramic particles is
between 250 and 500 micrometers.

20.Bone-replacement material in accordance with one of the claims 1 — 17,
characterised by the fact that the average diameter of the ceramic particles is
between 0.5 and 5.6 mm.

21.Bone-replacement material in accordance with one of the claims 18 — 20,
characterised by the fact that ceramic particles with an average diameter of 100 to
250 micrometers are used together with those having an average diameter of 250
to 500 micrometers and/or together with those having an average diameter of 0.5
to 5.6 mm.

22 Bone-replacement material in accordance with one of the claims 1 — 21,
characterised by the fact that the ceramic particles consist of a calcium-phosphate
which is characterised by a molar Ca/P relationship between 1.0 and 2.0.

23. Bone-replacement material in accordance with claim 22, characterised by the fact
that the ceramic particles consist of a calcium-phosphate which is characterised
by a molar Ca/P relationship between 1.45 and 1.52.



25. Bone-replacenent material in accordance with one of the clains 22- 24,
characterised by the fact that the cal ci um phosphate is selected fromthe
following group: Dicalcium phosphate-idi hydrate (CaHPO4 x 2 H20),

di cal ci um phosphate (CaHP04), al pha-trical ci um phosphate

(al pha- Ca3(P04) 2), beta-tricalcium phosphate (beta-Ca3(P04)2),

cal ci un24iddre-repladepmird-mytetphin aecord e Witk ciimP2R) ) abidracthsisied by the pedti t e

( CA10( PO4 xiedtHh2) ceremnid pastictss eprdist ef a (CaldiuMREPBaEOBNKHIY) Maracterised
flouri de- &yyad irotar(CaP QlRBhsRipbddi2h, 1. 40 badi1des. apatite

(Cal O(PO4) 6(Cl, O—l) 2), V\hi tlockite ((Ca, My)3(P04)2), tetracal cium phosphate

( Cad(PCS3 Hohne Jiél( Pt‘P“é dar‘i)c?é aw%' Gr'lé‘”bf RHE OBIQREQh
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the clai mécﬁ WQ&)W"E’%@(’;‘%W@@&‘ atite (EAd P(RA416QHL) cearbpnateshanatie es
consi st OKC§1Q@TQ4M¢Q§D3@|@2)28WBUI@ -apafitac effa oS (FOH)2), achiarisience

wi th one @patitge (CTalGEOK)6(CIOH)Dhamditicnkitsed(Ga,MpS(PA)I2)t héetradalcivmrani ¢
parti cl es pbosghate of (Ca4{RICA)RGY), caokyapdtite 29CARGIROANDRCenweth-cmdiem-al i n
accor danc pywighosphateofoetdh€a2((PLOF), lalph& talcirhayespiesspbate, Bantha-dadstumt hat

t he cer amipgraphosphhRS ostEcaEiufe Pﬁ@s;ﬁﬂal@(CBSHfZGi’d)ﬂYB RG HPOPUP:

al pha- cal ci um sul fat e- hem hydra bet a- cal ci um sul f at e- hem hydr at e,

cal ci U”Qé@d‘n%tr%p c@}%rftaﬁ%te c%c%ﬂﬁm“t Héato"f‘r didlmcgor dajce
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particles
cal ci um sﬁ%&mi é’% Cal ci um car bonat es. 31 Bone repI acenent materi al
in accoi_/d nce WI h one of the clains 1 - 21, characterised by the fact

that it SI'RE 3&@{%% matprial o | _acepElance vith g ©f ke claiaist Ty es 2132.
Bone-r epl &Béf?&ﬁrfﬁ?@t@f the fapththat ther erfAEEC RAtFIeseoNsistiai@ ealeivmssylfate 31
characterised by the fact that the hydrogel or the substance which can be
swel | ed28. Bone-replacemend| maderialsins ascofddricg syitht loeei of sihes tchaimss 1 33.21,
Bone- r epl abaraeteriseat dyi dhe i fachdbat dheceemniib padictds tdoasist adfram kalci@h,

char act er cagmbraye.t he fact that the hydrogel or the substance which can be
swelled into a hydrogel consists of natural biol ogical substances
preferajy Bo% BNt Jirhteri - inBYRBOFHPICAC A onBRLeT irdl idimacaoLcan
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30.Bone-replacement material in accordance with one of the claims 1 -~ 21,
characterised by the fact that the ceramic particles consist of a mixture of different
calcium-phosphates, calcium-sulfates and/or calcium-carbonates.

31.Bone-replacement material in accordance with one of the claims 1 - 21,
characterised by the fact that it contains metallic or semi-metallic ion shares as
additives.

32.Bone-replacement material in accordance with one of the clams 1 - 31,
characterised by the fact that the hydrogel or the substance which can be swelled
into a hydrogel consists of fully synthetic substances.

33.Bone-replacement material in accordance with one of the claims 1 — 31,
characterised by the fact that the hydrogel or the substance which can be swelled
into a hydrogel consists of natural biological substances, preferably of plant origin.

34.Bone-replacement material in accordance with one of the clams 1 — 31,
characterised by the fact that the hydrogel or the substance which can be swelled
into a hydrogel consists of a biotechnologically generated substance.



35. Bone-replacenment material in accordance with one of the clainms 32 - 34,
characterised by the fact that the hydrogel or the substance which can be
swelled into a hydrogel consists of a4m xture of fully synthetic, natural
bi ol ogi cal or biotech no |ogically generated substances. 36.

Bone-repl acenent material in accordance with one of the clains 1 - 35,
characterised by the fact that the hydrogel or the substance which can be
swel | ed35.iBune-replactnuere| maderiai ims agserdancehwithobhewbhghe ocipiome 32 .— 84,

pol yam nocharatserised bntria fadethataihe hWesrogel of ﬂt@@bst@ﬁ&e/tvh&ihrban bgehelied; b)
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pol ypr opy eﬁm\@é @re erﬁhly glysopaminagiycang) orp@lgy@éew)aﬂo@luﬂplderssfa y acids

deri vat i vasd their degvatbiasad) oruaigotides avhiheircdarivadives;i artadombirgfionrafdogh d) .

38. Bone- cepipatentsas histediin a) thraugltodyr dance with one of the clainms 1 - 37,
characterised by the fact that the hydrogel or the substance which can be

swel | ed37.Beine-rephicdhrgt| messdISie dicofidriter withglomeosANMhROGAIG_NE Qr 3%,
pr ot eog| YQﬁal%ctléns%d By et fHat HOGdlogel SHip ﬁfﬂ%@énce?’\%hlcﬁ% bSBvaf&dEnt

materi al o aFRyHd8aCE tne cﬁté‘bmh% u&\n rﬁbﬁ&ﬂs :@} Fthyled dade t he
gl ycosam BEQ{SY h&m aul, 8{ Jerjyatives; c)

der mat ansif %%ﬁﬁ&ﬁﬁ ;f a“@t g
g Ergsﬁﬁw St b8 fcat;'tbt &SH&%‘?{I%? PB ﬁitt@aa o use

hydr at ed drogel or the ready t o-use, hydrated substance whi ch can_be
svel | er’d- BopedePlacgmegdi madens tWeéWCQ"dPWaH‘Gch@F@O/oO gthe piaesr dpradénent
materi al Fha@ctasis@drivethgi fapt thas the hydiegel ei the substarge whischreant ke swelledy t he
fact thatinta@ hydregel aensisisgit eitiferts glyicpsamiyaiglynaneher a gubkeoglycanetireh can
be swel | ethixtote obthogdtegedubstancesger t han 300' 000 Dal ton and preferably

I arger than 500" 000 Dalton. 42. Bone-replacenent material in accordance
with cl3g. Bbﬂérreph@éﬁ@rﬁmaiéﬂathh ddeerdaile with alairh 58, tRbRibSed Sy HY ff t he
hydrogel gatt hene Ubghabsaminoighfeanan e suel b Quurd;rmae.da hﬁﬂélﬂ%ltmbﬁlfét%rger
than 1° Ooeeﬂﬁ&aﬁehﬁ&a ﬁ@;ﬁar@h%&l?ét@b YIS kdB gfég 00 Dal'ton."43.

Bone-repl acenent nater| I n accordance wth one o e clains 1 - 42
yal 3?%%%?%94%5'3& Mg n?c PRI SRR i, Bos B 8 fd“rh'si"?af’hs
char act erﬁ gr&lc ac the concéntration o e rea o-use ydrat

or he ready—to use, hydrated substance which can be swellen into a
hydrogel is between 0.1% and 20.0%.

41.Bone-replacement material in accordance with one of the claims 1 — 40,
characterised by the fact that the molecular weight of the hydrogel or the
substance which can be swelled into a hydrogel is larger than 300'000 Dalton and
preferably larger than 500'000 Dalton.

42.Bone-replacement material in accordance with claim 41, characterised by the fact
that the molecular weight of the hydroge! or the substance which can be swelied
into a hydrogel is larger than 1'000'000 Dalton and preferably larger than
1'500'000 Daiton.

43.Bone-replacement material in accordance with one of the claims 1 — 42,
characterised by the fact that the hydrogel is a liquid solution of a hyaluronate.

44.Bone-replacement material in accordance with claim 43, characterised by the fact
that the liquid solution of the hydrogel contains less than 98% water and
preferably less than 98% water.



that the liquid solution of the hydrogel contains |ess than 99% water and
preferably |l ess than 98% water. 15 45. Bone-repl acenent material in
accordance with claima43, characterised by the fact that the liquid
solution of the hydrogel contains |less than 96.5% water and preferably

| ess than 95% water. 46. Bone-replacenent material in accordance with one
of the clains 43 - 45, characterised by the fact that the nol ecul ar wei ght
of the #ydBanesrepladeinertaraiesial incagrardatenwith Tlaiml4B, fdharaetetised by the fact
Bone-r epl gleatmeny ligaice Sbhltiohnofche risiairegelncditaimae ladfs tHie ©BHWBwAlr adl,

char act er ips&férabty 18w thaatosthalatéhe nol ecul ar wei ght of the hyal uron-acid
used is betvveen 0 5 x 10T6 and 1 0 x 10T6 Dalton. 48. Bone-repl acerrent

{Tﬁtee][ ;gltt %a l> %t?&%%l |-|4§ne 8P th C&Qfa‘?s”ﬁ 'S er
1 et t;gféo o/t e kst Valgh - el iy ueaa
Bone-r epl TEREHTA 'Pe)? %%cordance with one of the clains 1 - 48,
characterised by the fact that t he speC|f|c grawty of the

cal ci urtCEAEeRRE ”EQJTOU? e ihiascemiance| wahi Qnﬁe@f/\éféﬁ daigma P - &5/ ccm
50. Bone- Chprasieniags bydhe fael thaht@%mlaqﬂaewgm afrtbe diyalurencicid msed is 49,
char act er ibséudedsy Otthe 1046 andHkd xt Hiy6vBaltgn. rel ationship A/ B between the
hydrated hydrogel and the cal ciumcontaining ceramc particles is |arger
than 0.48 Bohe-Rplaentpitaneneidl maecorlance aithoodenef thié tdlagsigp 50,45,

char act er ichaFhdmiddiEby aké fadthdit the mebaNar WelgHti TNABIHyafiBnidtid ekuged 0. 2
and 0.5. BalBPatar €8 ﬁ%rmmp@érgblyaémanbr%ﬁ&ﬁb@ﬁ% #i0diopl @ m S0,

characterlsed by t he fact that the vvelg rel atlons Ip AAB is between 0.5

and 0. g a r C 50,
char act er| Egééx%rs ﬁt’[ﬁﬁﬂ ”ﬁ{ eédc% c{g S’\g ?E;% %nw% A/t%"%g bet 4§n 0.9
and 1.3. § 5 Cefie e’?ﬁ’ I t¥e oA 5‘?5”0“5
char act er | ?@an er?&t ‘f el ati onship A/B is between 1.3
and 2.0, 55. Bone repl acerrent mat erl al |n accordance with cl ai m 50,
char act20-Bosg-tsplacemeni cmatenialt in RecREdanee Méthaonenofi heackims Jetwédn 2
and 5. 56 chgtﬂﬁ?éerisaﬁt bxéln@fiactnﬂ;abiheuwalghtar@tatmah@eﬁ«ﬂ between thesbydrated
char act er hydipgdey andéhe aalciunnicantaimivg werarhic pasticles imnger thaB 6.2, | ar ger t han
5.

51.Bone-replacement material in accordance with claim 50, characterised by the fact

that the weight relationship A/B is between 0.2 and 0.5.

52. Bone-replacement material in accordance with claim 50, characterised by the fact
that the weight relationship A/B is between 0.5 and 0.9.

53.Bone-replacement material in accordance with claim 50, characterised by the fact
that the weight relationship A/B is between 0.9 and 1.3.

54.Bone-replacement material in accordance with claim 50, characterised by the fact
that the weight relationship A/B is between 1.3 and 2.0.

55. Bone-replacement material in accordance with claim 50, characterised by the fact
that the weight relationship A/B is between 2 and 5.

56.Bone-replacement material in accordance with claim 50, characterised by the fact
that the weight relationship A/B is larger than 5.



