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CLAIMS 

 

1. A method of monitoring ophthalmic lens manufacturing controlled conditions 

comprising: 

placing a communication system comprising at least one or more sensors on a lens 

forming surface of a mold; 

energizing the communication system during manufacturing of the ophthalmic lens; 

storing a unique identifier in the communication system  for said ophthalmic lens 

manufactured in said mold; 

continuously measuring a controlled condition during manufacturing of the ophthalmic 

lens using the at least one or more sensors of the communication system; 

transmitting sensor data relating to the measured condition to a processor; and 

identifying a deficiency in the controlled condition using the sensor data and the unique 

identifier; 

wherein said communication system becomes incorporated into the ophthalmic lens. 

 

2. The method of claim 1, additionally comprising: 

storing thresholds according to an ophthalmic lens design for the controlled condition. 

 

3. The method of claim 2, additionally comprising: 

modifying a manufacturing process step when the measured controlled condition is 

outside the stored thresholds for the lens design. 
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4. The method of claim 3, additionally comprising: 

sending an alert of the deficient controlled condition measured. 

 

5. The method of claim 1, wherein: 

the one or more sensors include a physical nano-sensor capable of measuring one or more 

of mass, pressure, force, and displacement of the one or more sensors surroundings. 

 

6. The method of claim 1, wherein: 

the one or more sensors include a chemical nano-sensor capable of measuring one or both 

chemical composition and molecular concentration. 

 

7. The method of claim 1, wherein: 

the one or more sensors include a biological nano-sensor capable of measuring one or 

more of DNA interaction, antibody interaction, and enzymatic interaction. 

 

8. The method of claim 1, wherein: 

energizing the communication system comprises placing the communication system in a 

heavy radial frequency field after the communication system is deposited on the lens forming 

surface. 

 

9. The method of claim 1, wherein: 

energizing the communication system  comprises using a battery located in a media 

insert. 
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10. The method of claim 1, wherein: 

the sensor data forms part of a lens pedigree profile. 

 

11. An ophthalmic lens comprising: 

a communication system comprising one or more sensors and a processor in logical 

communication with the one or more sensors, wherein the one more sensors are configured to 

continuously measure a controlled condition during manufacturing of the ophthalmic lens; 

a hydrogel portion supporting the communication system of said ophthalmic lens; 

a nano-antenna capable of receiving energy to energize the processor and the one or more 

sensors and transmitting sensor data relating to the measured controlled condition; and 

wherein the processor is capable of storing a unique identifier. 

 

12. The ophthalmic lens of claim 11, wherein: 

the one or more sensors include a physical nano-sensor capable of measuring one or more 

of mass, pressure, force, and displacement of  the one or more sensor(s) surroundings. 

 

13. The ophthalmic lens of claim 11, wherein: 

the one or more sensors include a chemical nano-sensor capable of measuring one or both 

chemical composition and molecular concentration. 

 

14.  The ophthalmic lens of claim 11, wherein: 

the one or more sensors include a biological nano-sensor capable of measuring one or 

more of DNA interaction, antibody interaction, and enzymatic interaction. 
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15. The ophthalmic lens of claim 11, wherein: 

the sensor data forms part of a lens pedigree profile. 

 

16. The ophthalmic lens of claim 11, wherein: 

the nano-antenna is a fractal nano-antenna. 

 

17. The ophthalmic lens of claim 16, wherein: 

the fractal nano-antenna includes a gold based composition. 

 

18. The ophthalmic lens of claim 16, wherein: 

the fractal nano-antenna includes a  graphene based composition. 

 

19. The ophthalmic lens of claim 11, wherein: 

the nano-antenna is a Yagi-Uda nano-antenna. 

 

20. The ophthalmic lens of claim 11, wherein: 

the hydrogel portion of the ophthalmic lens includes a 20-70 percent silicon hydrogel 

composition. 

 

21. The ophthalmic lens of claim 11, wherein:  

at least a part of the communication system is located within an optical zone of the 

ophthalmic lens. 


