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Claims 

1. A polymer matrix comprising two hybrid polymer networks wherein at least one hybrid 

network is a covalently bound network that is interlocked with at least one physically 

bound hybrid network and wherein the physically bound hybrid network is obtained by 

polymerization of silane cages in the presence of a high molecular weight polymer. 

 

2. The polymer matrix according to claim 1 wherein the hybrid polymer networks are 

shored by crosslinkers that are silane particles of nano or micro meter size. 

 

3. The polymer matrix according to claim 1 or 2 wherein the covalently bound network 

comprises a silane nanocluster covalently linked to polymer chains and the physically 

bound hybrid network comprises a block of nano to micro meter size silane cages 

physically binding several polymer chains together. 

 

4. The polymer matrix according to claim 3, wherein the silane nanocluster has a radiating 

structure.  

 

5. The polymer matrix according to any of claims 1 to 4 wherein the covalently bound 

hybrid network is obtained by covalently linking a silane compound to a functionalized 

copolymer followed by a cluster formation. 

 

6. The polymer matrix according to claim 5 wherein the silane compound comprises a 

primary amine group carrying alkoxysilane and the copolymer comprises a functional 

group to react with this primary amine group.  

 

7. The polymer matrix according to claim 6 wherein the silane compound is 3-amino 

propyltrimethoxylsilane. 

 

8. The polymer matrix according to claim 5 wherein the functionalized copolymer 

comprises two repeat units, one of them bears a side-chain functional group to react 

with amine group. 

 

9. The polymer matrix according to claim 6 wherein the functionalized copolymer is 

copolymer of glycidyl methacrylate and a vinyl monomer selected from methyl 

methacrylate, acrylonitrile or a mixture thereof. 

 

10. The polymer matrix according to claim 1 wherein the silane cage is octavinyl 

polyhedral oligomeric silsesquioxane. 

 

11.  The polymer matrix according to claim 10 wherein the silane cages are polymerized to 

form nano to micro meter size blocks. 

 

12. The polymer matrix according to claim 11, wherein the polymerization occurs by free 

radical polymerization. 

 

13. The polymer matrix according to claim 11, wherein the functionalized copolymer is 
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grafted to the nano to micro meter size blocks. 

 

14. The polymer matrix according to any of claims 1 to 9 wherein the matrix comprises the 

hybrid networks and at least one high molecular weight polymer. 

 

15. The polymer matrix according to claim 14 wherein the high molecular weight polymer 

comprises poly (methyl methacrylate) or a blend of poly (methyl methacrylate) with 

other polymers.  

 

16. The polymer matrix according to claim 15 wherein the poly (methyl methacrylate) 

chains are interpenetrating with the hybrid polymer network after in-situ creation of the 

hybrid network in the presence of the poly (methyl methacrylate) chains. 

 

17. A polymer composition comprising:  

a) 30 to 50 % wt. of a high molecular poly (vinyl) polymer, 

b) 3 to 30 % % wt. of a silane, 

c) 3 to 30 % wt. of a silane cage component, 

d) 5 to 25 % wt.  of a functionalized vinyl monomer, and  

e) 3 to 30 % wt. of a vinyl monomer. 

 

18. The polymer composition according to claim 17 wherein the molar ratio of silane to 

silane cage component is between about 6/1 and 2/1. 

 

19. The polymer composition according to claim 17 wherein the weight ratio of 

components (c + d + e) is between 30 and 50 percent by weight of components 

(a+b+c+d+e). 

 

20. The polymer composition according to claim 18 wherein components a/b/d/e are 

present in a mass ratio of about 25/10/6-8/6-8. 

 

21. The polymer composition according to claim 17 wherein the poly (vinyl) polymer is 

poly (methyl methacrylate) or is a blend of poly (methyl methacrylate) with other 

polymers.  

 

22. The polymer composition according to claim 17 wherein the silane cage component is 

octavinyl polyhedral oligomeric silsesquioxane. 

 

23. The polymer composition according to claim 17 wherein the silane is 3-amino 

propyltrimethoxylsilane and the functionalized vinyl monomer is an acrylic monomer 

bearing a glycidyl group. 

 

24. The use of a composition according to any of claims 17 to 23 to make a polymer 

coating. 

 

25. A process for making a polymer coating comprising the steps of: 

a) preparing a polymer composition according to any of claims 17 to 23 by mixing the 

components and optionally adding a radical polymerisation initiator, 

b) homogenizing the mixture, 
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c) coating a substrate with the obtained mixture,  

d) starting a radical polymerisation, and 

e) curing the prepared coated film at elevated temperature. 

 

26. A polymer coating obtained by the process according to claim 25. 

 

27. Use of the polymer coating according to claim 26 for anti-scratch automotive top coats. 
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