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CLAIMS 

 

1. A method of forming a variable optic insert for an ophthalmic lens device 

comprising: 

 forming a front optic piece;  

 forming an intermediate optic piece, wherein the intermediate optic piece 

comprises a UV absorbing dye; 

 forming a back optic piece; 

 adding a photosensitive alignment layer to surfaces of the front optic piece, the 

intermediate optic piece, and the back optic piece; 

 placing the intermediate optic piece upon the back optic piece; 

 placing the front optic piece upon the intermediate optic piece, wherein a 

combination of the front optic piece, the intermediate optic piece and the back optic piece 

form a stack; 

 exposing the photosensitive alignment layers underneath the intermediate optic 

piece with a bottom polarized irradiation source of UV light in a first polarization pattern, 

wherein a wavelength of the irradiation is absorbed at least in part by the UV absorbing 

dye; and  

 exposing the photosensitive alignment layers above the intermediate optic piece 

with a top polarized irradiation source of UV light in a second polarization pattern, 

wherein a wavelength of the irradiation is absorbed at least in part by the UV absorbing 

dye. 

 

2. The method according to Claim 1 further comprising: 

filling a first cavity between the front optic piece and the intermediate optic piece 

with a solution comprising liquid crystal molecules forming a first liquid crystal layer; 

filling a second cavity between the intermediate optic piece with the solution 

comprising liquid crystal molecules forming a second liquid crystal layer; and 

allowing the solution in the filled cavities to adjust to align with the patterns of the 

photosensitive alignment layers. 
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3. The method according to Claim 2 further comprising: 

measuring focal characteristics of the first liquid crystal layer between the front 

optic and the intermediate optic, wherein the measuring involves using polarized light 

aligned in the polarization pattern of the second polarization pattern. 

 

4. The method according to Claim 3 further comprising: 

measuring focal characteristics of the first liquid crystal layer between the front 

optic and the intermediate optic, wherein the measuring involves using polarized light 

aligned in the polarization pattern of the second polarization pattern, wherein an electrical 

potential is applied across a first electrode and a second electrode surrounding the first 

liquid crystal layer between the front optic and the intermediate optic. 

 

5. The method according to Claim 4 further comprising: 

 measuring polarization characteristics of the liquid crystal layer between the 

intermediate optic and the back optic, wherein the electrical potential applied across the 

first electrode and the second electrode surrounding the first liquid crystal layer between 

the front optic and the intermediate optic temporarily removes at least some polarization 

patterning of the first liquid crystal layer between the front optic and the intermediate 

optic. 

 

6. The method according to Claim 4 further comprising: 

calculating a focal center of an optical device formed by the first liquid crystal 

layer between the front optic and the intermediate optic. 

 

7. The method according to Claim 6 further comprising: 

adjusting a position of one or more of the front optic the intermediate optic piece 

and the back optic piece by translating the optic along one or both perpendicular axes in a 

plane of the optic. 
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8. The method according to Claim 7 wherein the adjusting the position is performed 

based on the calculating of the focal center. 

 

9. The method according to Claim 8 further comprising:  

polymerizing the solution comprising liquid crystal molecules in the first cavity; 

and 

polymerizing the solution comprising liquid crystal molecules in the second cavity. 

 

10. The method according to Claim 5 further comprising: 

adjusting a position of one or more of the front optic the intermediate optic piece 

and the back optic piece by rotating the optic around a physical center of the optic. 

 

11. The method according to Claim 10 further comprising:  

  polymerizing the solution comprising liquid crystal molecules in the first cavity; 

and 

polymerizing the solution comprising liquid crystal molecules in the second cavity. 

 

12. The method according to Claim 1 wherein the UV absorbing dye comprises a 

benzotriazole-type UV blocker. 

 

13. A method of forming a variable optic insert for an ophthalmic lens device 

comprising: 

 forming a front optic piece;  

 forming an intermediate optic piece, wherein the intermediate optic piece 

comprises a UV absorbing dye; 

 forming a back optic piece; 

 adding a photosensitive alignment layer to surfaces of the front optic piece, the 

intermediate optic piece, and the back optic piece; 

 placing the intermediate optic piece upon the back optic piece; 
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 placing the front optic piece upon the intermediate optic piece, wherein a 

combination of the front optic piece, the intermediate optic piece and the back optic piece 

form a stack; 

 exposing the photosensitive alignment layers underneath the intermediate optic 

piece with a bottom polarized irradiation source of UV light in a first polarization pattern; 

 exposing the photosensitive alignment layers above the intermediate optic piece 

with a top polarized irradiation source of UV light in a second polarization pattern; 

 filling a first chamber between the front optic piece with a liquid crystal containing 

monomer mixture; 

 filing a second chamber between the intermediate optic piece and the back optic 

piece with a liquid crystal containing monomer mixture; 

 measuring optical characteristics of the stack with a first polarized incident light 

source; 

 measuring optical characteristics of the stack with a second polarized incident light 

source: 

 adjusting an orientation of one or both of the front optic piece and the back optic 

piece; 

 polymerizing the liquid crystal containing monomer mixture in the first chamber; 

and 

 polymerizing the liquid crystal containing monomer mixture in the second 

chamber. 

 

14. A method for forming a multi-cavity insert for an ophthalmic device, the method 

comprising: 

forming a front optic piece; 

forming a back optic piece; 

forming an intermediate optic piece, wherein a composition of the intermediate 

optic piece blocks more than 90% of UV light in a first band of UV light; 

stacking the front optic piece upon the intermediate optic piece upon the back optic piece, 

wherein a first cavity is formed between the front optic piece and the intermediate optic 
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piece and a second cavity is formed between the intermediate optic piece and the back 

optic piece; 

irradiating an extent of the first cavity above the intermediate optic piece with a 

top polarized irradiation source of UV light from a top direction which traverses the front 

optic piece, wherein the source of UV light emits light within the first band of UV light, 

and wherein the irradiation is incident upon materials within the first cavity; and 

irradiating an extent of the second cavity underneath the intermediate optic piece 

with a bottom polarized irradiation source of UV light from a bottom direction which 

traverses the back optic piece, wherein the source of UV light emits light within the first 

band of UV light, and wherein the irradiation is incident upon materials within the second 

cavity. 

 

 


