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Claims 

1. A UV-curable coating material for a nanoimprint coating process comprising an 

organosilica compound having a UV-curable functional group and at least two UV-curable 

cross-linkers, wherein one UV-curable cross-linker is 1,6-hexanediol diacrylate at an 

amount in the range of 25 wt% to 70 wt%; and the other UV-curable cross-linker(s) is 

pentaerythritol tetrakis(3-mercaptopropionate) or a mixture of pentanediol tetraacrylate and 

pentaerythritol tetrakis(3-mercaptopropionate) at an amount in the range of 0 wt% to 30 

wt%. 

2. The coating material according to claim 1, wherein the nanoimprint coating process 

produces surface structures that are cone shaped. 

3. The coating material according to claim 2, wherein the surface structures have dimensions 

less than the wavelength of visible light or in the range of 100 nm to 390 nm.  

4. The coating material according to claim 3, wherein the surface structures have a diameter 

in the range of 150 nm to 350 nm, a height in the range of 250 nm to 390 nm, and a peak-

to-peak distance of 250 nm to 330 nm. 

5. The coating material according to any one of the preceding claims, comprising a 

photoinitiator. 

6. The coating material according to any one of the preceding claims, wherein the organosilica 

compound comprising the UV-curable functional group is present at an amount in the range 

of 5 to 45 wt%, the cross-linker is present in an amount in the range of 10 to 75 wt%, the 

photoinitiator is present at an amount in the range of 1 to 10 wt%, and wherein the total 

wt% of organosilica compound, cross-linker and photoinitiator is 100%. 

7. The coating material according to any one of the preceding claims, wherein the organosilica 

compound is polyhedral oligomeric silsesquioxane (POSS) or octahedral oligomeric 

silsesquioxane.  

8. The coating material according to claim 8, wherein the UV-curable functional group is 

selected from the group consisting of acrylate, alkyl methacrylate, alkyl acrylate, 

methacrylate, maleate, styrene, epoxy, vinyl ether, acrylopropyl, methyl methacrylate, ethyl 

methacrylate, propyl methacrylate, butyl methacrylate, pentyl methacrylate, methyl acrylate, 

ethyl acrylate, propyl acrylate, butyl acrylate, pentyl acrylate and any mixture thereof.
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9. The coating material according to any one of claims 5 to 8, wherein the photoinitiator is 

selected from the group consisting of 2-hydroxy-2-methylpropiophenone, 1-

hydroxycyclohexyl phenyl ketone, 2-methylbenzophenone, methyl benzoylformate, 3-

methylbenzophenone and any mixture thereof.  

10. A coating comprising an organosilica compound cross-linked by at least two UV-curable 

cross-linkers, wherein the coating comprises surface structures in the nano-sized range and 

wherein one UV-curable cross-linker is 1,6-hexanediol diacrylate at an amount in the range 

of 25 wt% to 70 wt%; and the other UV-curable cross-linker(s) is pentaerythritol tetrakis(3-

mercaptopropionate) or a mixture of pentanediol tetraacrylate and pentaerythritol tetrakis(3-

mercaptopropionate) at an amount in the range of 0 wt% to 30 wt%.  

11. The coating according to claim 10, wherein the surface structures are cone shaped and have 

dimensions less than the wavelength of visible light or in the range of 100 nm to 390 nm.  

12. The coating according to claim 10 or 11, wherein the organosilica compound is polyhedral 

oligomeric silsesquioxane (POSS) or octahedral oligomeric silsesquioxane.  

13. An anti-reflective material comprising a substrate coated with the coating material of any 

one of claims 1 to 9. 

14. The anti-reflective material according to claim 13, comprising an adhesion promoter or 3-

(trimethoxysilyl)propyl methacrylate (TPMA) between the substrate and the coating 

material. 

15. The anti-reflective material according to claim 13 or 14, wherein the organosilica compound 

having a UV-curable functional group and the at least two UV-curable cross-linkers of the 

coating material according to any one of claims 1 to 9 are cross-linked with covalent bonds. 

16. The anti-reflective material according to any one of claims 13 to 15, wherein the substrate is 

a glass sheet, and the coating material of any one of claims 1 to 9 is coated on one side of 

the glass sheet or both sides of the glass sheet. 

17. An anti-reflective material comprising a substrate coated with the coating of any one of 

claims 10 to 12. 



26 

 

18. The anti-reflective material according to claim 17, comprising an adhesion promoter or 3-

(trimethoxysilyl)propyl methacrylate between the substrate and the coating. 

19. The anti-reflective material according to claim 17 or 18, wherein the substrate is a glass 

sheet and the coating of any one of claims 10 to 12 is coated on one side of the glass sheet 

or both sides of the glass sheet. 

20. A method of making the anti-reflective material according to any one of claims 13 to 19, 

comprising the steps of: 

providing a substrate; 

coating the substrate with the coating material according to any one of claims 1 to 9; 

pressing a mold against the coating material to form a nano-sized imprint thereon; and 

curing with UV-radiation. 

21. The method according to claim 20, comprising the step of coating the substrate with an 

adhesion promoter before coating with the coating material of any one of claims 1 to 9. 

22. The method according to claim 20 or 21, wherein the mold imprints nanostructures on the 

coating material. 

23. The method according to claim 22, wherein the nano-structures have dimensions less than 

the wavelength of visible light or in the range of 100 nm to 390 nm.  

24. The method according to any one of claims 20 to 23, wherein the substrate is a glass sheet 

and the coating material of any one of claims 1 to 9 is coated on one side of the glass sheet 

or both sides of the glass sheet. 

25. The method according to any one of claims 20 to 24, wherein the curing step results in the 

organosilica compound having a UV-curable functional group and the at least two UV-

curable cross-linkers of the coating material according to any one of claims 1 to 9 to cross-

link with covalent bonds. 
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