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1 (57) Abstract: The present invention relates to a novel group of copolymers com-
prising a soluble carbohydrate polymer (SCP), which typicaly is a non-starch car-
— bohydrate, and a macromolecule covalently attached to the SCP. The macromolecule
A) may e.g. be a hydrophobic copolymer, a polyelectrolyte polymer or a biodegrad-
/‘ ( able polymer. The present invention furthermore relates to a method of preparing
3 the copolymer, products comprising the copolymer, and to methods of preparing the
products comprising the copolymer. The products comprising acopolymer are for ex-
1 ample apolymeric carbohydrate material (PCM) modified by attachment of a copoly-
AL mer, and a composite material comprising the modified PCM.
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AMENDED CLAIMS
received by the International Bureau on 26 November 2007(26.1 1.2007)

1. Use of a copolymer comprising a xyloglucan and a macromolecule covalently attached to

the xyloglucan for modifying a polymeric carbohydrate material, especially cellulose.

2. The use according to claim 1, wherein the macromolecule comprises a hydrophobic

polymer.

3. The use according to any of claims 1-2, wherein the macromolecule comprises a

biodegradable polymer.

4. The use according to any of the preceding claims wherein the macromolecule comprises an
electrically conducting polymer polymer, which may be chosen from poly(acetylene)s,
poly(pyrrole)s, poly(thiophene)s, poly(aniline)s, poly(fluorene)s, polynaphthalenes, poly(p-

phenylene sulfide), and poly(para-phenylene vinylene)s.

5. The use according to any of the preceding claims wherein the macromolecule comprises a

signal-responsive polymer.

6. The use according to any of the preceding claims, wherein the copolymer is a block

copolymer.

7. The use according to any of the claims 1-6, wherein the copolymer is a dendrimer
comprising:

a branched macromolecule having at least 3 end groups, and

at least one xyloglucan covalently attached to one of the at least 3 end groups of the

branched macromolecule.

8. The use according to any of the preceding claims comprising in the range of 1-500

xyloglucans covalently attached to the macromolecule.
9. An aqueous formulation of the copolymer according to any of the preceding claims, wherein
the aqueous formulation comprises copolymer in an amount in the range of 0.1-80% by

weight, and water in an amount in the range of 20-99.9% by weight.

10. The aqueous formulation according to claim 9, furthermore comprising an organic, water

soluble solvent, such as in an amount in the range of 5-45% by weight.
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11. The aqueous formulation according to any of the claims 9-10, wherein the organic, water
soluble solvent comprises an alcohol, acetone, propylene glycol, or glycerol, or a mixture

thereof

12. The aqueous formulation according to any of the claims 9-11, furthermore comprising an
emulsifier such as in an amount in the range of 0.1-10% by weight.

13. A hydrophobic formulation of the copolymer according to any of the claims 1-8, wherein
the hydrophobic formulation comprises copolymer in an amount in the range of 0.1-80% by
weight, and a hydrophobic solvent in an amount in the range of 20-99.9% by weight.

14. A dry formulation of the copolymer according to any of the claims 1-8, wherein the dry
formulation comprises copolymer in an amount in the range of 5-99.9% by weight, and water
in an amount in the range of 0.1-10% by weight, preferably in the range of 0.1-5% by
weight, and even more preferably in the range of 0.1-2% by weight.

15. The dry formulation according to claim 10, furthermore comprising a wetting agent,
and/or a humectant, and/or an anti-agglomeration agent

16. A method of preparing a copolymer according to any of the preceding claims, the method
comprising the steps of
a) providing an xyloglucan and a macromolecule, and
b) attaching the macromolecule covalently to the X xyloglucan.
wherein step b) may involve one or more processes selected from the group consisting of:
- reacting the xyloglucan with galactose oxidase;
- reacting the xyloglucan with an oxidizing agent,
- oxidizing of a primary alcohol group to obtain an aldehyde group; and
- reacting an aldehyde group with a primary amino group.

17. The method according to claim 16, wherein step b) involves reductive amination of the
xyloglucan, wherein the xyloglucan may comprise an amino group and wherein the
macromolecule, such as the hydrophobic polymer, may comprise an aldehyde group, and step
b) involves reacting the aldehyde group with the amino group or wherein xyloglucan
comprises an aldehyde group and the macromolecule comprises an amino group, and step b)
involves reacting the aldehyde group with the amino group.

18. The method according to any of the claims 16-17, wherein the macromolecule comprises
an aldehyde group and step b) involves reacting a xyloglucan with a diamine compound and a
reducing agent to obtain an aminated xyloglucan and to react the aminated xyloglucan with

macromolecule comprising the aldehyde group to obtain the copolymer.
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19. The method according to claim 18, wherein the reducing agent is a salt of

cyanoborohydride.

20. A method of preparing a copolymer according to any of the preceding claims, the method
comprising the steps of

a) providing an xyloglucan,

b) attaching covalently a polymerisation initiator to the xyloglucan, wherein at least 2
polymerisation initiators may be attached to the xyloglucan or wherein the polymerisation
initiator may be selected from the group consisting of an acid-containing initiator, an allyl
bromide, an allyl chloride, and a phenolic ester based monofunctional initiators,

¢) polymerising onto the xyloglucan via the polymerisation initiator.

21. A modified polymeric carbohydrate material (PCM) comprising a copolymer according to
any of the claims 1-8, wherein the weight ratio between copolymer and PCM is in the range of

100:1 - 1:100, such as in the range of 100:1 - 1:1, e.g. in the range of 1:1 - 1:100.

22. A method of preparing a modified hydrophobic bulk polymer, the method comprising the

steps of

1) providing a copolymer according to any of the preceding claims ..., said copolymer

comprising an xyloglucan and a hydrophobic polymer,

2) binding the copolymer to a hydrophobic bulk polymer under suitable conditions,

thus obtaining the modified hydrophobic bulk polymer.

23. A modified hydrophobic bulk polymer comprising a hydrophobic bulk polymer and a
copolymer according to any of the claims 1-8, wherein the weight ratio between copolymer

and hydrophobic bulk polymer may be in the range of 10:1 - 1:1000.

24. A method of preparing a composite material comprising a hydrophobic bulk polymer and

PCM, the method comprising the steps of:
i) providing a hydrophobic bulk polymer and a modified PCM according to claim 21 and

i) mixing the hydrophobic bulk polymer and the modified PCM.
25. A method of preparing a composite material comprising a hydrophobic bulk polymer and
PCM, the method comprising the steps of:

i) providing a PCcM and a modified hydrophobic bulk polymer according to claim 23,

i) mixing the modified hydrophobic bulk polymer and the PCM.
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26. A method of preparing a composite material comprising a hydrophobic bulk polymer and
PCM, the method comprising the steps of:
i) providing a PCM, a hydrophobic bulk polymer, and a copolymer according to any of

claims 1-8,
i) mixing the modified hydrophobic bulk polymer and the PCM.

27. A composite material comprising a PCM and the modified hydrophobic bulk polymer

according to claim 23 or obtainable by a method according to any of the claims 24-26.

28. Use of the copolymer according to any of the claims 1-8 as a compatibiliser, whereby the

at least one macromolecule of the copolymer may be a hydrophobic polymer.

29. A copolymer comprising a xyloglucan and a macromolecule covalently attached to the

xyloglucan, wherein the macromolecule comprises an electrically conducting polymer.

30. A copolymer comprising a xyloglucan and a macromolecule covalently attached to the
xyloglucan, wherein the copolymer is a dendrimer comprising:

a branched macromolecule having at least 3 end groups, and

at least one SCP covalently attached to one of the at least 3 end groups of the branched

macromolecule.
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