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The binder may be crosslinkable without substantial evolution of heat. It may be a
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curing agent may be sel ected so that the bone cenent
is capable of curing in acceptabletine at the
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whi ch the bone cenent is injected). The bone cenent
may be capable of curing in between about 10 seconds
and about 30 m nutes, or between about 20 seconds and
1 mnute on exposure to the curing agent at the body
tenperature of a patient in which the cenent is cured.
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The invention also provides a cured bone cement when made by the process of the
third aspect of the invention.




The invention al so provides a cured bone cenent when
made by the process of the third aspect of the
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bone defects. Prelimnary in vivo studies confirned
that the HA-apatite-based nmaterials were non- toxic
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These bone cenents contain primarily hyaluronic acid
and apatites, both of which are naturally abundant in
the bonej pint area. These gharacteristics would nake
the materials particularly mell-suited for the healing
of defects in the osteochondral ion, and for use in
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m xture was subjected to purification by dialysis

(nol ecul ar wei ght cut off= 1000). Synthesis of

hyal uroni ¢ aci d-epi gal | ocat echin gall ate (HA-EGCG
conj ugat e HA- EGCG conj ugate was synt hesi zed by the
protocol shown in Fig. 7. Ig of conjugate (1) was

di ssolved in 60 m of distilled water. Then the pH of
the solution was adjusted to 1 by adding HO sol ution.
To this solution 5 m of EGCG solution dissolved in
DMSO (0.2 g/ 1/2) was added. The sol ution was kept at
room tenperature under nitrogen for 24 h under gentle
stirring. The m xture was subjected to purification by
di al ysis (nol ecul ar wei ght cut off = 1000).d ai ns: 1.
A curabl e bone cenent conprising a curable polyneric
bi nder and a filler, wherein the cenent is capable of
curing wthout substantial evolution of heat on
exposure to a curing agent, said binder conprising
phenol groups which are capable of reacting in order
to cure the cenent. 2. The curabl e bone cenent of
claim1 wherein the phenol groups conprise - R OR
groups, wherein R and each R are independently

hydr ogen, an al kyl group, an aryl group or an acyl
group, and R may also be OH and each R is the sane
as or different to each other R, provided that at

| east one R ortho to the OR group is hydrogen, and
wherein R and R are such that one -CeR*OR group is
capabl e of




oxi datively coupling with another - R OR group. 3. The

curabl e bone cenent of claim2 wherein at |east sone
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curabl e bone cenent of claim1l wherein the curable

pol ymeric binder conprises a conjugate of a

pol ysaccharide, a polyam ngyor a polypeptide with a

compound sel ected, fromthe group consisting of

tyram ne, catechin, epicatechin, gallic add and

epi &dmsocat echin gallate (EGCG, or with a mixture of
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of collagen a silicate protein an
enzyme.

9.  The curable bone cement of claim 7 wherein the curing agent addmonally
comprises a peroxide.

10. The curable bone cement of claim 1 wherein the curing agent comprises
hydrogen peroxide and horse radish peroxidase.

11.  The cutable bonie cement of claim 1 wherein the cement is capable of curing
to a solid in between about 10 seconds and about 30 minutes without substantial evolution
of heat on exposure to the curing agent at the body temperature of a patient in which the'
cement is cured.



pl atel ets. 16. The bone cenment of claim 15 wherein

theprotein is a gromh factor. 17. A catal ysed bone
W@ eovef0977¢e®npri si ng the curabl e bone cenent of BCEBG2006/000039

conmbined with the curing agent. 18. The bone cenent of

claim17 which is injectable. 19. The bone cenent of

claim17 which is in the formof a paste. 20. L

process tor making a curabke bone cenent conpri sing

combi ning a solution of a curable polyneric binder and
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e group consnstmg o me catec n, epicatechin, gallic acid and
‘epigallocatechin gallate (EGCG), and mixtures of any two or more thereof.
23. The process of claim 20 wherein the filler comprises an apatite, a mixture of
apatites, silice, calcium phosphate, alumina, zirconia, talc, mica or a mixture of two or

more of these and the curing agent comprises an enzyme.
24. The process of claim 23 wherein the enzyme is a peroxidase enzyme.



the cenent is capable of curing wthout substantia
evol ution of heat on exposure to the curing agent at
WO b@7logttyo t enper at ure of a patient in which theCT/eEBEI06/000039
Is cured, said binder conprising phenol groups which
are capable of reacting in order to cure the cenent.
28. The nethod of claim27 wherein the curing agent
conprises an enzynme. 29. THd nethod of claim 27
addi tional ly conprising the step of injecting the bone
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ce n?o%arising phenol groups which are capable of reacting in order to cure the cement.

28. The method of claim 27 wherein the curing agent comprises an enzyme.
29. The method of claim 27 additionally comprising the step of injecting the bone
cement into a patient before the step of curing the catalysed bone cement.
30. A method for at least partially repairing a bone ina patient comprising:
~ combining a curable bone cement with a curing agent to form a catalysed bone
cement, '
— injecting said catalysed bone cement onto and/or into said bone; and
— curing the catalysed bone cement on and/or in the bone without substantial
) evolution of heat;
wherein the bone cement comprises a curable polymeric binder and a filler, and wherein
the cement is capable of curing without substantial evolution of heat on exposure to the
curing agent at the body temperature of the patient, said binder comprising phenol groups
which are capable of reacting in order to cure the cement.



