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(57) ABSTRACT 

Methods of manufacturing hybrid contact lenses using a 
mold are provided. The methods include pouring lique?ed 
resin of a substantially rigid material Within an inner section, 
curing the substantially rigid material, pouring lique?ed 
resin of a substantially ?exible material Within an outer 
section and curing the substantially ?exible material. In 
some embodiments, a Wall disposed between the rigid and 
?exible materials is angled and/or bent to increase bonding 
strength between the rigid and ?exible sections. The curing 
steps involve the application of heat, UV light, or a combi 
nation of both heat and UV light. 
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HYBRID CONTACT LENS SYSTEM AND METHOD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/657,061, ?led Sep. 5, 2003, 
Which claims priority to US. Provisional Application Ser. 
No. 60/408,618, ?led Sep. 6, 2002, the contents of Which are 
incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to contact 
lenses, and more particularly to hybrid hard-soft contact 
lenses. 

BACKGROUND OF THE INVENTION 

[0003] Vision correction is on the verge of a revolution. 
NeW technologies to measure the aberrations or distortions 
in the optics of the eye Will soon be available to the public. 
These neW Wavefront measurement techniques such as 
Shack-Hartmann Wavefront sensing or Talbot Interferom 
etry can precisely measure the eye’s aberrations so that 
vision may be corrected up to 20/ 10. Wavefront sensing is 
the method for rapidly, and very accurately, assessing the 
aberrations in an individual’s eye to create a customiZed 
prescription for correction. 

[0004] HoWever, once the eye’s aberrations have been 
measured, either by conventional methods or by Wavefront 
sensing, these measurements must then be transferred into a 
vision correction system, such as eye surgery, spectacles, or 
contact lenses. Recent advances in laser refractive surgery 
techniques such as LASIK and photorefractive keratectomy, 
as Well as improvements in spectacle lens manufacturing 
noW enable the creation of highly accurate corrective pre 
scriptions for individuals. 

[0005] HoWever, this is not the case With contact lenses. 
Popular soft contact lenses cannot achieve the same result as 
spectacles or laser refractive surgery because of dimensional 
variations in fabrication. Hard contact lenses, Which may 
provide the platform to achieve the results of spectacles, are 
not as comfortable as soft contacts and lack the necessary 
positional stability on the eye. 

[0006] Therefore, there exists a need for a hybrid hard-soft 
contact lens that can provide a platform for a corrective 
prescription and also provide the comfort of soft contact 
lenses. 

[0007] One draWback associate With hybrid hard-soft con 
tact lens concerns a lack of su?icient bonding betWeen hard 
and soft sections. This lack of bonding strength may result 
in debonding of the soft and hard sections at the bonding 
junctions after short periods of use. 

[0008] Therefore, there exists a need for methods of 
manufacturing a hybrid hard-soft contact lens that produces 
su?icient bonding betWeen hard and soft sections to prevent 
tearing of the lens at the bonding junctions. 

SUMMARY OF THE INVENTION 

[0009] Ahybrid hard-soft contact lens is provided. Several 
embodiments of the invention include methods of coupling 
the hard section of the lens to the soft section of the lens. 
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Other embodiments of the invention include contact lens 
materials that increase oxygen transmission though the lens. 
Yet other embodiments of the invention are directed to 
cost-effective manufacturing methods of a hybrid hard-soft 
contact lens. 

[0010] The present invention also provides methods of 
using base curve molding to produce hybrid hard-soft con 
tact lens that includes su?icient bonding betWeen hard and 
soft sections to prevent tearing of the lens at the bonding 
junctions. Some embodiments include methods of coupling 
the hard section of the lens to the soft section of the lens, 
While other embodiments include cost-effective manufactur 
ing methods of a hybrid hard-soft contact lens. 

[0011] Further embodiments concern the manufacturing of 
a tWo-material button starting from a casting. Other embodi 
ments concern the manufacturing of a tWo-material button 
using a preform base curve molding. Advantageously, the 
preform base curve molding obviates an expensive base 
curve lathing operation and only requires front surface 
lathing to manufacturing a stock or custom hybrid lens. 

[0012] One aspect of the present invention involves a 
method of manufacturing a hybrid contact lens using a mold 
including an inner section and an outer section that are 
separated by an inner Wall. The method includes the steps of 
pouring lique?ed resin of a substantially rigid material 
Within the inner section, curing the substantially rigid mate 
rial, pouring lique?ed resin of a substantially ?exible mate 
rial Within the outer section and curing the substantially 
?exible material. The inner Wall may be angled and/or bent 
to increase bonding strength betWeen the rigid and ?exible 
sections. The curing steps involve the application of heat, 
UV light, or a combination of both heat and ultraviolet (UV) 
light. A UV blocking material such as 4-methacryloxy-2 
hydroxybenZophenone can also be incorporated in the for 
mulation to absorb the UV light and to prevent cataract 
development. 

[0013] In a preferred embodiment, the inner Wall com 
prises a pre-form optical grade divider that divides the 
substantially rigid material and the substantially ?exible 
material. In additional, the inner Wall preferably is bondable 
With the substantially rigid material and the substantially 
?exible material. According to some embodiments, the 
method further includes the steps of coating the inner Wall 
With a UV curable adhesive to promote bonding With the 
substantially rigid material and the substantially ?exible 
material and removing the outer Wall after the step of curing 
the substantially ?exible material. 

[0014] Another aspect of the present invention involves a 
method of manufacturing a hybrid contact lens using a block 
mold having a central void. The method includes the steps 
of pouring lique?ed resin of a substantially rigid material 
Within the central void, curing the substantially rigid mate 
rial, removing the substantially rigid material from the block 
mold, attaching a guard to the substantially rigid material, 
pouring a predetermined amount of lique?ed resin of ?ex 
ible material into an area betWeen the substantially rigid 
section and the guard and curing the substantially ?exible 
material. The central void de?nes an inner Wall that forms 
the shape of the junction betWeen the substantially rigid 
material and the substantially material. This Wall may be 
angled and/or bent to increase bonding strength betWeen the 
rigid and ?exible sections. The curing steps involve the 
























