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Ser. No. 61/859,360, titled "Eye Aperture Enhancing Prosthesis", 

filed July 29, 2013. 

Ser. No. 14/018,244, titled "Eye Aperture Enhancing Prosthesis and 

Method", filed September 4, 2013. 

Field of the Invention 

[0002]   The present application relates to prostheses for use in the eye, and specifically, to 

the field of prostheses that enhance or alter the appearance of a wearer's eye. 

Background 

[0003]   Today�s corneo-scleral contact lenses (soft contact lenses or hybrid contact lenses) 

that fit on the cornea of one�s eye (do not vault the cornea) and extend over the limbus 

and bulbar conjunctiva thus covering part of the sclera are not being used for correcting 

ptosis and/or the widening of the wearer�s palpebral fissure.  This is due to their 

geometrical design. Also corneal contact lenses (rigid or soft) that fit only the cornea and 

do not extend past the limbus are not used for correcting ptosis and / or the widening of 

the wearer�s palpebral fissure due to geometrical design and overall diameter. Scleral 

contact lenses are hard/rigid and have been designed in the past to fit snugly against the 

sclera of the wearer�s eye, �vault the cornea� and have a very thick edge design such to 

lift the upper lid of the wearer�s eye having ptosis.  While sclera contact lenses have 

existed in the past that will lift the upper lid of the wearer�s eye these hard/rigid sclera 

contact lenses are highly uncomfortable, cause very red eyes and irritate the eye lid 

margin thus presenting severe limitations for the wearer.  For these reasons the 

commercial success of sclera contact lenses to correct for ptosis has been a major failure.  

In addition, it is known that the aperture of the human eye reduces in overall diameter by 

1.5mm or more as one matures from that of a child to that of an adult of the age of 40 and 

even more as one matures to that of a senior of 60 years or older. Thus there is a need for 

a non-surgical comfortable means to open up the aperture of the eye to maintain a 

youthful look and / or restore some of or all lost visual field function in the case of ptosis. 
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[0011]   Some embodiments include a prosthesis capable of being worn on the eye of a 

wearer. The prosthesis has a convex surface, a concave surface, a peripheral edge, and a 

geometric center.  An aperture widening zone is located on the convex surface.  The 

aperture widening zone has at least one surface feature. At least a portion of the at least 

one surface feature is located at or outside 5.25 mm from the geometric center of the 

prosthesis. 

[0012]   In some embodiments the prosthesis has an overall diameter of at least 14.0 mm.  

In other embodiments the prosthesis has an overall diameter of at least 14.5 mm.  In some 

embodiments the prosthesis has an overall diameter of at least 15 mm.  In some 

embodiments the prosthesis has an overall diameter of at least 15.5 mm. In still some 

other embodiments the prosthesis has an overall diameter of at least 16.0 mm or larger.  

[0013]   In some embodiments the prosthesis is a rotationally symmetric lens.  In some 

embodiments the prosthesis is capable of rotating.  In some embodiments the prosthesis is 

not capable of rotating. 

[0014]   In some embodiments the aperture widening zone depresses a lower eye lid of the 

wearer by at least 1 mm.  In some embodiments the aperture widening zone elevates an 

upper eye lid of the wearer by at least 1 mm. 

[0015]   In some embodiments the prosthesis includes a colored accent color.  In some 

embodiments the colored accent color is around a portion of the prosthesis which fits near 

or at the limbus of the eye when the prosthesis is worn.  In some embodiments the colored 

accent color is a limbal ring, circle ring, or circle lens.  

[0016]   In some embodiments the prosthesis is a multifocal contact lens.  In some 

embodiments the prosthesis is a toric contact lens.  In some embodiments the prosthesis is 

a single vision contact lens. 

[0017]   In some embodiments the aperture widening zone comprises an area of increased 

surface friction.  In some embodiments the increased surface friction is provided by a 

surface treatment, a coating, a different material, surface dimples, surface irregularities, or 

combinations thereof. 

[0018]   In some embodiments the aperture widening zone also includes an outer slope and 

an inner slope with a maximum change in thickness located in between.  In some 

embodiments the outer slope and inner slope are different.  In some embodiments the 

outer slope is greater than the inner slope.  In some embodiments the outer slope has an   
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angle between 3° and 45°.  In some embodiments the outer slope has an angle between 5° 

and 25°.  In some embodiments the inner slope comprises an angle between 1° and 15°. 

 

[0019]   In some embodiments the aperture widening zone has an incremental thickness 

and a maximum change in thickness.  In some embodiments the maximum change in 

thickness is within a range of 25 microns to 1,000 microns.  In some embodiments the 

maximum change in thickness is within a range of 100 microns to 500 microns.  In some 

embodiments the maximum change in thickness is within a range of 75 microns to 400 

microns.  In some embodiments the maximum change in thickness is located between 1.0 

mm and 2.5 mm from an outer edge of the prosthesis.  In some embodiments the 

maximum change in thickness is located at or exterior to the corneal limbus of the 

wearer's eye when the prosthesis is worn on the eye. In some embodiments the 

incremental thickness is an increase in thickness.  In some embodiments the incremental 

thickness is a decrease in thickness.  

[0020]   In some embodiments an outermost part of the aperture widening zone is located 

within a range of 3 mm to 8.5 mm from a geometric center of the prosthesis.  In some 

embodiments an outermost part of the aperture widening zone is located within a range of 

5 mm to 7.75 mm from a geometric center of the prosthesis.  In some embodiments an 

innermost part of the aperture widening zone is located between a peripheral edge of the 

prosthesis and 6 mm from a peripheral edge of the prosthesis. 

[0021]   In some embodiments a minimum vertical dimension of the aperture widening 

zone is larger than a maximum vertical diameter of the natural palpebral fissure of the 

wearer's eye.  In some embodiments a minimum vertical dimension of the aperture 

widening zone is equal to or greater than 10.5 mm.  In some embodiments a minimum 

vertical dimension of the aperture widening zone is equal to or greater than 11 mm.  In 

some embodiments a minimum vertical dimension of the aperture widening zone is equal 

to or greater than 11.5 mm.  In some embodiments a minimum vertical dimension of the 

aperture widening zone is equal to or greater than 12 mm.  In some embodiments a 

minimum vertical dimension of the aperture widening zone is a vertical distance between 

an uppermost part of the aperture widening zone and a lowermost part of the aperture 

widening zone. 
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[0071]   FIG. 38 shows an aerial view of a prosthesis according to one embodiment. 

[0072]   FIGS. 39A-E illustrate the surface profile of a contact lens 3900 according to one 

embodiment.  FIG. 39A shows an aerial view of the contact lens.  FIG. 39B shows a side 

view of the contact lens.  FIG. 39C shows a cross-sectional view of the contact lens along 

its central axis. FIG. 39D shows the convex surface of the contact lens.  FIG. 39E shows 

the concave surface of the contact lens.  

[0073]   FIG. 40 shows a prosthesis according to one embodiment superimposed on an eye.  

[0074]   FIG. 41 shows a prosthesis according to one embodiment superimposed on an eye.  

[0075]   FIG. 42 shows a prosthesis according to one embodiment superimposed on an eye.  

[0076]   FIG. 43 shows a prosthesis according to one embodiment superimposed on an eye.  

[0077]   FIG. 44 shows a hybrid contact lens according to one embodiment. 

[0078]   FIG. 45 shows a hybrid contact lens according to one embodiment. 

[0079]   FIG. 46 shows a hybrid contact lens according to one embodiment. 

[0080]   FIG. 47 shows a reverse hybrid contact lens according to one embodiment. 

[0081]   FIG. 48 shows an example of a scale used for fitting a prosthesis having an 

aperture widening zone. 

[0082]   FIG. 49 shows a scleral ring with an aperture widening zone having an 

incremental thickness according to one embodiment. 

[0083]   FIG. 50 shows a scleral ring with an aperture widening zone having an 

incremental thickness according to one embodiment. 

[0084]   FIG. 51 shows a contact lens with an aperture widening zone having an 

incremental thickness according to one embodiment. 

[0085]   FIG. 52 shows a contact lens with an aperture widening zone having an 

incremental thickness according to one embodiment. 

[0086]   FIGS. 53A-C show various exemplary embodiments of scleral rings with aperture 

widening zones having a plurality of bands of incremental thickness. Figures 53D and 

53E show various exemplary embodiments of contact lenses with aperture widening 

zones having a plurality of bands of incremental thickness 

[0087]   FIGS. 54-56 show a comparison of an individual's eyes with and without a 

prosthesis having an aperture widening zone.  FIG. 54 shows the individual's natural eyes 

and FIG. 55 shows the same individual wearing a prosthesis having an aperture widening 

zone.  FIG. 56 is a side by side comparison of FIGS. 54 and 55. 
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also has an aperture widening zone located on the convex surface.  The aperture widening 

zone including an outer slope and an inner slope with a maximum change in thickness 

located in between.  The outer slope and the inner slope are different. In some 

embodiments the outer slope is greater than the inner slope. In other embodiments the 

inner slope is greater than the outer slope. 

[00108]   Some embodiments include a prosthesis capable of being worn on the eye of a 

wearer having a convex surface, a concave surface, and a peripheral edge.  The prosthesis 

also has an aperture widening zone located on the convex surface.  The aperture widening 

zone including an outer slope and an inner slope with a maximum change in thickness 

located in between.  The outer slope and the inner slope are the same. 

[00109]   Some embodiments include a prosthesis capable of being worn on the eye of a 

wearer. The prosthesis has a convex surface and a concave surface. An aperture widening 

zone is located on the convex surface.  The aperture widening zone has at least one 

surface feature.  The aperture widening zone also has a minimum vertical dimension. 

[00110]   Some embodiments include a prosthesis capable of being worn on the eye of a 

wearer. The prosthesis has a convex surface, a concave surface, a peripheral edge, and a 

geometric center.  An aperture widening zone is located on the convex surface.  The 

aperture widening zone has at least one surface feature. At least a portion of the at least 

one surface feature is located at or outside 5.25 mm from the geometric center of the 

prosthesis. 

[00111]   In some embodiments the prosthesis has an overall diameter of at least 14.0 mm.  

In other embodiments the prosthesis has an overall diameter of at least 14.5 mm.  In some 

embodiments the prosthesis has an overall diameter of at least 15 mm.  In some 

embodiments the prosthesis has an overall diameter of at least 15.5 mm. In still some 

other embodiments the prosthesis has an overall diameter of at least 16.0 mm or larger.  

[00112]   In some embodiments the prosthesis is a rotationally symmetric lens.  In some 

embodiments the prosthesis is capable of rotating.  In some embodiments the prosthesis is 

not capable of rotating. 

[00113]   In some embodiments the aperture widening zone depresses a lower eye lid of the 

wearer by at least 1 mm.  In some embodiments the aperture widening zone elevates an 

upper eye lid of the wearer by at least 1 mm. 
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[00114]   In some embodiments the prosthesis includes a colored accent color.  In some 

embodiments the colored accent color is around a portion of the prosthesis which fits near 

or at the limbus, or extends past the limbus (meaning the diameter of the colored portion 

is larger than the diameter of the limbus to limbus measurement) of the eye when the 

prosthesis is worn.  In some embodiments the colored accent color is a limbal ring, circle 

ring, or circle lens.  

[00115]   In some embodiments the prosthesis is a multifocal contact lens.  In some 

embodiments the prosthesis is a toric contact lens.  In some embodiments the prosthesis is 

a single vision contact lens. 

[00116]   In some embodiments the aperture widening zone comprises an area of increased 

surface friction.  In some embodiments the increased surface friction is provided by a 

surface treatment, a coating, a different material, surface dimples, surface irregularities, or 

combinations thereof. 

[00117]   In some embodiments the aperture widening zone also includes an outer slope and 

an inner slope with a maximum change in thickness located in between.  In some 

embodiments the outer slope and inner slope are different.  In some embodiments the 

outer slope is greater than the inner slope.  In some embodiments the outer slope has an 

angle between 3° and 45°.  In some embodiments the outer slope has an angle between 5° 

and 25°.  In some embodiments the inner slope comprises an angle between 1° and 15°. 

[00118]   In some embodiments the aperture widening zone has an incremental thickness 

and a maximum change in thickness.  In some embodiments the maximum change in 

thickness is within a range of 25 microns to 1,000 microns.  In some embodiments the 

maximum change in thickness is within a range of 100 microns to 500 microns.  In some 

embodiments the maximum change in thickness is within a range of 75 microns to 400 

microns.  In some embodiments the maximum change in thickness is located between 1.0 

mm and 2.5 mm from an outer edge of the prosthesis.  In some embodiments the 

maximum change in thickness is located at or exterior to the corneal limbus of the 

wearer's eye when the prosthesis is worn on the eye. By exterior it is meant that the 

maximum change in thickness diameter when measuring from one point of maximum 

added thickness thru the geometrical center of the prosthesis to an opposing point of 

maximum added thickness is larger than when measuring from one point on the limbus of 

the wearer's eye thru the center of the cornea to an opposing point on the limbus.  In some 
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embodiments the incremental thickness is an increase in thickness.  In some embodiments 

the incremental thickness is a decrease in thickness.  

[00119]   In some embodiments an outermost part of the aperture widening zone is located 

within a range of 3 mm to 8.5 mm from a geometric center of the prosthesis.  In some 

embodiments an outermost part of the aperture widening zone is located within a range of 

5 mm to 7.75 mm from a geometric center of the prosthesis.  In some embodiments an 

innermost part of the aperture widening zone is located between a peripheral edge of the 

prosthesis and 6 mm from a peripheral edge of the prosthesis. 

[00120]   In some embodiments a minimum vertical dimension of the aperture widening 

zone is larger than a maximum vertical diameter of the natural palpebral fissure of the 

wearer's eye.  In some embodiments a minimum vertical dimension of the aperture 

widening zone is equal to or greater than 10.5mm.  In some embodiments a minimum 

vertical dimension of the aperture widening zone is equal to or greater than 11mm.  In 

some embodiments a minimum vertical dimension of the aperture widening zone is equal 

to or greater than 11.5mm.  In some embodiments a minimum vertical dimension of the 

aperture widening zone is equal to or greater than 12mm.  In some embodiments a 

minimum vertical dimension of the aperture widening zone is a vertical distance between 

an uppermost part of the aperture widening zone and a lowermost part of the aperture 

widening zone. 

[00121]   In some embodiments the aperture widening zone includes at least one surface 

feature.  In some embodiments the aperture widening zone has a plurality of surface 

features. 

[00122]   In some embodiments the prosthesis is a corneo-scleral contact lens.  In some 

embodiments the prosthesis is a scleral ring.  

[00123]   In some embodiments the aperture widening zone has a minimum vertical 

dimension. 

[00124]   In some embodiments the prosthesis also has a peripheral edge, a geometric 

center, and at least one surface feature.  In some embodiments the at least one surface 

feature or at least a portion of the at least one surface is located at or outside 5.25 mm 

from the geometric center of the prosthesis.  In some embodiments the peripheral edge 

has a knife edge shape, a rounded shape, a blunt shape, or a semi-rounded shape.  In some 

embodiments the peripheral edge has a thickness between 25 microns and 100 microns. 
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measurement, photography, visual estimate, or by one of; fitting a trial prosthesis, contact 

lens of a known diameter, or a prosthesis of a known diameter). 

[00143]   A prosthesis of this patent application in the form of a corneo-scleral contact lens 

and a scleral ring  has been developed that enhances/widens the palpebral fissure of a 

wearer�s eye to enhance the cosmetic appearance of the wearer�s eye (eyes) and can also 

be used to provide relief to patients suffering from drooping eyelids and/or ptosis.  By 

enhancing the appearance of the wearer�s eye it is meant that it makes the eye look more 

open and/or larger, and more alert.  The novel prosthesis enhances the cosmetic 

appearance of the wearer by way of pushing up (elevating) the upper eyelid and/or also 

pushing down (depressing) the lower eyelid thus enlarging the wearer�s palpebral fissure 

or aperture.  The prosthesis has been shown to open the aperture of a wearer�s eye by up 

to an additional 50% from its normal/natural eye aperture vertical dimension. Given that 

the average aperture of an individual's eye under the age of 40 would have a natural 

aperture having a vertical dimension (between the upper lid margin and the lower lid 

margin) of approximately 10.5 mm and that after the age of 40 the average dimension 

from the same points is approximately 9 mm, or approximately a 15% reduction in 

aperture size it can be seen that the prosthesis described herein can restore the youthful 

look of the wearer's eyes.  

[00144]   The prosthesis comprises one or more, by way of example of: an augmentation in 

edge thickness, an internal incremental thickness zone, a regressive thickness zone, or an 

increased surface friction zone (either one) located at or external to the limbus, thus also 

external to the pupillary or optic zone which takes the form on the convex surface, by 

way of example only, of one or more of; a ring, (rings) band, (bands), partial rings 

(ringlets), dome (domes), island (islands), segmented region (regions), convex surface 

roughness/friction near or around the periphery of the lens and/or within or covering the 

aperture widening zone, truncation (truncations), overall thickening of the contact lens, 

larger diameter, and steeper base curve.  The effect is to open up the palpebral fissure of 

the eye of the wearer and thus minimize the impact of blepharoptosis on visual 

performance and enhance the cosmetic appearance of the patient/wearer.  The prosthesis 

when in the form of a corneo-scleral contact lens can be that of a soft contact lens or 

hybrid contact lens.  When the prosthesis is in the form of a scleral ring as opposed to a 

contact lens the scleral ring comprises a central open aperture without      
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optical power. The scleral ring can be made of a material found in one of a: hard contact 

lens, gas perm contact lens, soft contact lens; hybrid contact lens.  The incremental 

thickness region (zone, area) or a regressive thickness region (zone, area), or increased 

surface friction region (zone, area) for the prosthesis (being a contact lens or a scleral 

ring) can be one of: rotationally symmetric, rotationally asymmetric, elliptical arch like 

feature, and isolated islands.  The elliptical arch (arches) like feature (features) can 

resemble the curve of the lid margin of the upper lid and/or the curve of the lid margin of 

the lower lid.  The region of incremental thickness, or regressive thickness, or increased 

surface friction can be either continuous or discontinuous.  The incremental thickness 

region, regressive thickness region, or increased surface friction can be made of the same 

material or different materials.  The prosthesis can be worn as one of: continuous wear, 

daily wear weekly continuous wear, or monthly continuous wear.  The prosthesis can be 

disposable or reusable.  The prosthesis can be removed and reinserted by the wearer. 

[00145]   Aperture of the eye (Palpebral Fissure):  Is the area located between an eye�s 

upper lid and the lower lid when the eye lids are open.  

[00146]   Aperture Widening Zone:  (Also can be called one or more of an incremental 

thickness region /zone /area, a regressive thickness region /zone /area or an 

increased surface friction region / zone /area).  Is a region, zone, area that provides 

topography, or surface friction that raises (elevates) the upper lid and/or depresses 

(lowers) the lower lid thus widening the aperture of the eye.   

[00147]   Area of incremental thickness:  The area located within the region or zone of 

incremental thickness of the scleral ring or contact lens.  Should (by way of example 

only) the region or zone of incremental thickness be a plurality of regions or zones the 

area of incremental thickness would be referred to as areas of incremental thickness.  It 

should be noted that an area of incremental thickness can be formed either by way of 

adding thickness to the surface or by removing thickness around the area of incremental 

thickness (thus by a regressive thickness zone). 

[0100]   Blepharoptosis: also referred to as ptosis, is defined as an abnormal low-lying 

upper eyelid margin with the eye in primary gaze.  The normal adult upper lid lies 1.5 

mm below the superior corneal limbus and is highest just nasal to the pupil. 

Blepharoptosis can be classified as congenital, as shown below, or acquired.  This 

differentiation is based on age.  A more comprehensive classification is based on etiology  



- 20 - 
 

 

and includes myogenic, aponeurotic, neurogenic, mechanical, traumatic, and 

pseudoptotic.  The most common cause of congenital ptosis is myogenic due to the 

improper development of the levator muscle 

[0101]   Blepharoplasty is the name of the surgical procedure that provides for lid lifting.  

Presently there are approximately 200,000–300,000 blepharoplasty operations performed 

per year in the United States at the cost of approximately $2,500 per upper lids surgery 

and $3,500 per lower lids surgery.  Blepharoplasty is one of the top facial cosmetic 

surgical procedures performed for those over the age of 40.   In addition, it should also be 

noted that big eyes are perceived to be more attractive than small eyes in today’s global 

society 

[00148]   Centration of scleral ring or contact lens:  As used herein is meant to be the 

proper centering of the scleral ring or contact lens so that the wearer’s limbus and/or pupil 

is mostly centered within the open aperture of the scleral ring or in the case of a contact 

lens the wearer’s pupil is mostly centered within the optic zone. 

[00149]   Central Open Aperture:  Means a hole or opening devoid of material that 

includes the geometrical center of the prosthesis. 

[00150]   Contact Lens:  Is a thin lens designed to fit over the cornea and usually worn to 

correct defects in vision. Contact lenses generally fall into three major categories:  #1) 

corneal contact lens, #2) Corneo-scleral contact lens, #3) Scleral contact lens.  The three 

major categories can then be further broken down into sub categories (by way of example 

only) A) daily wear (meaning only used daily for wearing and taking out when sleeping), 

B) continuous wear (meaning wearing day and night round the clock for a limited number 

of days, and C) disposable contact lenses which can be worn either daily or continuously, 

but are discarded when they become dirty or lose certain optical or comfort qualities.  (It 

is important to note that the prosthesis being disclosed herein is that of category #2 

(corneo-scleral contact lens) therefore when the term contact lens is used it is meant to be 

that of a corneo-scleral contact lens). 

[00151]   Corneal contact lens:  Corneal lenses are supported exclusively by the cornea, 

and do not extend past the limbus (the junction between the cornea and the sclera).  An 

example of a corneal contact lens would be a hard rigid contact lens having a diameter no 

larger than the diameter of the wearer’s cornea and in most cases smaller than the 

diameter of the wearer’s cornea.  Corneal contact lenses can also be soft contact lens. 



- 21 - 

 

 

[00152]   Corneo-scleral lenses:  Corneo-scleral lenses are a type of contact lens used to 

correct defects in vision.  The name refers to the area and resting points of the lens in the 

eye.  Corneo-scleral lenses are supported by both the cornea and bulbar conjunctiva that 

is above the sclera, and do extend past the limbus.  Examples of corneo-scleral contact 

lens would be: soft contact lens and hybrid contact lens.  These lenses have a diameter in 

excess of the diameter of the wearer�s cornea and extend past the wearer�s limbal area.  

They range generally (but not always) from 12.5 to 15 mm in diameter.  The tear 

reservoir underneath a corneo-scleral lens is very limited compared to full scleral contact 

lenses that vault the cornea.  Corneo-scleral lenses are the most common used. 

[00153]   Delta Incremental Thickness, Incremental Thickness Delta, Delta of 

Incremental Thickness, and Maximum Change in Thickness:  Is the difference in 

thickness between a point located within the incremental thickness region and the normal 

thickness of the contact lens or scleral ring measured at the same point.  The maximum 

delta is the point where the thickness differential or maximum delta thickness is the 

greatest or said another way, the point where the maximum change in thickness is found. 

[00154]   Delta Regressive Thickness, Regressive Thickness Delta, Delta of Regressive 

Thickness, and Maximum Change in Thickness:  Is the difference in thickness 

between a point located within the regressive thickness region compared to a thickness of 

a near (closely located) area of the contact lens or scleral ring internal (on the side 

towards the center of the prosthesis).  The maximum delta is the point where the thickness 

differential or maximum delta thickness is the greatest, or said another way, the point 

where the maximum change in thickness is found. 

[0102]   Edge:  The edge of the contact lens or scleral ring as used herein is the outer 

peripheral circumference of the contact lens or in the case of a scleral ring, either the 

outer peripheral edge or inner peripheral edge closest to the open aperture of the scleral 

ring. The inner edge of a scleral ring (adjacent to the open center aperture) has a similar 

contour as that of the outer edge of the scleral ring.  

[0103]   Gas perm contact lens:  Is a contact lens comprising a rigid material that is 

permeable to oxygen; such a material is used in gas perm corneal contact lenses that are 

of a diameter equal to or less than the diameter of the wearer�s cornea or in the central 

rigid gas permeable region of a hybrid contact lens whereby the material which is central 

to that of a soft hydrophilic skirt is of a gas permeable material.  
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[0104]   Geometrical Center:  Geometrical center as used herein is meant to be the 

absolute center of a scleral ring or contact lens.  In the case of a contact lens it is real; in 

the case of a scleral ring it is imaginary given the central open aperture. 

[0105]   Hybrid Contact Lens or Hybrid Scleral Ring:  A hybrid contact lens as used 

herein is a contact lens or scleral ring comprised of two or more materials bonded 

together.   An example of this would be like that of today�s commercially available hybrid 

contact lens comprising a central gas permeable material and an outer soft hydrophilic 

contact lens skirt.  Three additional embodiments discussed herein are:  #1) An 

embodiment taught herein whereby the outer periphery of the hybrid contact lens is rigid 

and the center is soft or #2) In the case of a scleral ring, a ring that rests over the sclera 

being of a more rigid (less soft or more rigid) material, however, having affixed to the 

scleral ring, a softer more pliable material that forms part or all of the incremental 

thickness zone that provides the widening effect.  This softer more pliable material can be 

in the form of finger like members that extend away from the more rigid scleral ring.  #3) 

In the case of a soft contact lens having a member or surface treatment which is not of the 

same material that provides increased surface friction such to raise the upper lid and/or 

lower the lower lid. 

[0106]   Incremental Thickness:  Is that of the increased differential or delta thickness 

when taking a point on the base scleral ring or contact lens of a normalized convex 

surface calculating the differential from that point to that of the same point on the scleral 

ring or contact lens taught herein.  Said another way; after mathematically normalizing 

the convex surface curvature of the scleral ring or contact lens, is the additional thickness 

added over and beyond the normalized convex surface of the scleral ring or contact lens.  

It is important to note for a contact lens the convex surface of the optic zone is not 

considered in the calculation of the normalized convex surface and thus excluded, as the 

optic zone may have a different convex curvature due to the specific optical power of the 

contact lens. The maximum incremental thickness is the peak thickness delta or the 

maximum change in thickness.  It is important to note that incremental thickness can be 

created by being surrounded or adjacent to a regressive thickness region. 

[0107]   Incremental Thickness Diameter:  The incremental thickness diameter is the 

distance along the vertical axis from a point of maximum delta thickness or maximum 

change in thickness proceeding through the geometrical center of the prosthesis in a 
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straight line to that of a point of maximum delta thickness or maximum change in 

thickness located on the opposite side from the previous point of maximum delta 

thickness. 

[0108]   Incremental Thickness Region /Zone /Area:  (also is referred to as an 

�Aperture Widening Zone�) is a phrase coined for the purposes of this patent 

application.  Incremental thickness zone is the additional thickness of a zone, region, area 

that is added over and beyond the normalized convex surface of the contact lens or scleral 

ring.  The incremental thickness zone can also be made up of a plurality of zones or 

regions of incremental thickness and can be further broken into an area or areas of 

incremental thickness.  In most, but not all cases, the incremental thickness zone or region 

provides no useful vision correction for the wearer.  The incremental thickness zone is 

also called the aperture widening zone.  The purpose of the incremental thickness region 

or zone is that of providing a force against the upper lid (lids) to lift (elevate) and/or the 

lower lid to lower (depress) such to widen the eye�s palpebral fissure (aperture) of the 

wearer.   

[0109]   Incremental Thickness Zone Width:  Is the width measurement on the convex 

surface of the scleral ring or contact lens where the incremental thickness zone begins and 

ends.  This is the width of the incremental thickness zone usually measured from the 

portion closest to the outer edge of the prosthesis to the portion closest to that of the 

geometrical center of the prosthesis 

[0110]   Inner Slope:  The "inner" slope is the slope of the aperture widening zone 

between the point of maximum thickness delta and where the aperture widening zone 

ends closest to the geometrical center of the prosthesis. 

[0111]   Junction:  Junction as used herein is meant to be the location of a conventional 

hybrid contact lens where the gas permeable central region�s outer peripheral edge meets 

the inner peripheral edge of the outer soft skirt or in the case of a hybrid scleral ring or a 

reverse hybrid lens is the location of where the two different materials meet. 

[0112]   Limbus:  The marginal region of the cornea of the eye by which it is adjacent 

with the sclera.  The average diameter of the cornea is approximately 11 -12 mm and 

normally recognized to be approximately 11.5mm on average.  

[0113]   Minimum Vertical Dimension:  Is one way to measure and/or quantify structural 

features of a prosthesis with an aperture widening zone.  Minimum vertical dimension is a 
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parameter used to quantify some, but not necessarily all, embodiments described here.  

"Vertical dimension" is the vertical distance between the highest part of an aperture 

widening zone near the top of the prosthesis, and the lowest part of an aperture widening 

zone near the bottom of the prosthesis.  In other words, the �vertical dimension� defines 

the vertical distance between the uppermost part of the prosthesis that pushes the upper 

eyelid up, and the lowermost part of the prosthesis that pushes the lower eyelid down.  

Where the aperture widening zone starts at the edge of the prosthesis, the �vertical 

dimension� of the aperture widening zone corresponds to the vertical size (overall 

diameter) of the prosthesis.  If the highest and lowest parts do not lie on the same vertical 

axis, then the "vertical dimension" is the distance between a projection of the highest and 

lowest points onto a vertical axis. If the aperture widening zone is not rotationally 

symmetric, the vertical distance may change as the prosthesis is rotated. The "minimum 

vertical dimension" is the vertical dimension that corresponds to the rotational position(s) 

of the prosthesis that has the smallest vertical dimension.  Pressure from the eye lids will, 

in many cases, tend to rotate the prosthesis into this rotational position. 

[0114]   Multifocal Contact Lens:  Is a contact lens comprised of two or more optical 

power regions.  Such a contact lens is used to correct presbyopia as well as at a minimum 

the wearer�s distance vision.  Some multifocal contact lenses will correct distance, 

intermediate and near vision of the wearer. 

[0115]   Natural Palpebral Fissure (Natural Aperture): The space between the margins 

of the eyelids�called also rima palpebrarum.  The natural palpebral fissure is the space 

or area of the palpebral fissure when not wearing a contact lens, when the eye or eyes are 

relaxed and while the individual is expressionless and not squinting, smiling or frowning 

etc. 

[0116]   Normalized Front Convex Surface:  Is meant to mean a front convex surface 

without any incremental thickness added to that of a normal front convex surface of a 

contact lens or scleral ring.  The normal front convex surface can be that of a non-

spherical convex curvature or a spherical convex curvature.  In most, but not all, cases the 

normalized front surface is that of a spherical curvature.  Said another way the normalized 

front convex curvature equals the convex curvature minus the incremental thickness 

added. When normalizing the convex surface of a contact lens the normalized surface 
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does not take into account the convex surface of the optic zone as the optic zone may 

have a different curvature influenced by the optical power of the contact lens. 

[0117]   Optic Zone:  Is the central zone of the contact lens that comprises optical power.  

The optic zone is of a fixed size and in a fixed location within the contact lens.  In the 

disclosure contained herein the term optic zone and optical zone are meant to mean the 

same.  Generally the optic zone of soft contact lenses ranges between 7mm to 9mm in 

diameter.  The optic zone diameter is generally larger than the pupillary zone diameter to 

prevent glare and light scatter when the pupil dilates at night.  The scleral ring does not 

have an optic zone, but rather an open aperture. 

[0118]   Overall Outer Diameter:  The diameter measured from the outer edge of the 

prosthesis across the prosthesis through the geometrical center to the opposing outer edge. 

[0119]   Outer Slope:  The "outer" slope is the slope of the aperture widening zone 

between the point of maximum thickness delta and where the aperture widening zone 

ends closest to the outer edge of the prosthesis.  

[0120]   Overall Thickness:  The thickness when measured at a point on the concave 

surface of the contact lens or scleral ring to a point on the outside convex surface at the 

same point relative to one another. 

[0121]   Peak Thickness Delta (Maximum Thickness Delta):  Is the maximum 

incremental thickness (added) or the maximum regressive thickness (reduced). Said 

another way is the maximum change in thickness. 

[0122]   Prosthesis:  A device worn by a wearer that provides a benefit for the wearer.  In 

the case of the disclosure disclosed herein the benefit can be that of a cosmetic benefit or 

a vision benefit. 

[0123]   Ptosis:  A drooping of the upper eyelid caused by way of example only:  from 

paralysis of the oculomotor nerve. Ptosis refers to abnormal drooping of the upper eyelid 

which can affect one or both the eyes.  It may be constant or intermittent in nature.  Ptosis 

can be congenital, if present since birth, or it may be acquired when it develops later in 

life.  Usually ptosis occurs as an isolated disorder but may also be associated with various 

other conditions. Ptosis may afflict both children and the adult population.  Incidence of 

ptosis has been reported to be 0.18% in children, but occurs more frequently in older 

adults, probably due to the aging factor, and may affect up to 1% of the population or 

more.  Both men and women are equally susceptible to ptosis.  
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[0124]   The most common feature of ptosis is drooping of the upper eyelid of the affected 

eye.  Depending on the severity of drooping, it is categorized into: minimal (1-2 mm), 

moderate (3-4mm) and severe (> 4mm).  Individuals with ptosis may complain of 

increased tearing and blurred vision.  Patients with significant ptosis may need to lift the 

eyelid with finger, or raise their eyebrows for normal straight vision and this may lead to 

tension headaches and eyestrain. 

[0125]   Ptosis occurs when the muscles that raise the eyelid (levator and Muller�s 

muscles) are not strong enough to do so properly.  It can affect one eye or both eyes and 

is more common in the elderly, as muscles in the eyelids may begin to deteriorate.  Ptosis 

usually results due to failure of eyelid muscles to function properly.  This may occur due 

to localized damage to eyelid muscles or damage to nerves supplying the eyelid muscles.  

It may also occur as a normal aging process.  Individuals with diseases like Myasthenia 

gravis, Diabetes mellitus, stroke, Horner�s syndrome and brain tumor are at increased risk 

of acquiring ptosis.  In fact myasthenia gravis, which is a neuromuscular disorder, is one 

of the common causes of acquired ptosis.  It has also been reported that long term wearers 

of contact lenses may develop ptosis and also those who use Botox for cosmetic treatment 

of appearance. If left untreated, especially in children, ptosis may lead to a complication 

called �Lazy Eye� where the child cannot see properly with one of his or her eyes.  This 

condition can be reversed if treated properly.  There may be emotional disturbances in 

children due to visual defect and physical disfigurement. 

[0126]   Regular monitoring of the condition is required in cases of mild ptosis, where no 

visual impairment is present.  However, significant congenital ptosis may warrant 

surgical intervention which includes expertise of an eye specialist and a plastic surgeon.  

Surgical modalities include correction of eyelid muscles and procedures like Levator 

resection, Muller muscle resection or Frontalis sling operations are generally performed.  

Non-surgical modalities like use of Crunch glasses or special Scleral contact lenses are 

also popular nowadays.  FIG. 1 shows an individual with congenital ptosis on the left eye.  

FIG. 2 illustrates a visual field that shows the functional blockage due to a ptotic lid.  

Ptosis can affect the visual field of the wearer�s eye thus limiting the area of functional 

vision.  If the ptosis is of the upper lid and whereby the upper lid covers a portion of the 

pupil the individual having the ptosis will lose the ability to see in a portion of his or her 
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superior visual field.  FIGS. 3-7 show four individuals afflicted with ptosis.  Ptosis can 

afflict all ages with the highest incidence in those over the age of 40. 

[0127]   Pupillary Zone:  As used herein is the zone of a contact lens when worn by a 

wearer, whereby the wearer�s pupil would be in optical communication with (or said 

another way where the pupil of the wearer�s eye would receive light through).  The 

pupillary zone is of a larger area at night or dim illumination when the pupil is dilated and 

of a smaller area in higher levels of ambient light.  The pupillary zone of the prosthesis 

described herein generally ranges from approximately 6 mm in diameter to 8 mm in 

diameter (or a radius of 3 mm to 4 mm from the geometrical center of the contact lens) in 

order to cover the pupil when the pupil dilates due to a low level of ambient light.  The 

pupillary zone is generally smaller than the contact lens optic zone, or optical zone.  The 

pupillary zone is located within the scleral ring central open aperture. 

[0128]   Piggy Back:  The term "piggyback� or piggybacking is that of: of a smaller, rigid 

contact lens on the surface of a larger, soft contact lens.  These techniques give the vision 

corrections benefits of a rigid lens and the comfort benefits of a soft lens.  The term can 

also apply to two or more soft contact lenses being worn simultaneously. 

[0129]   Region:  The terms region, zone, area all have the same meaning in this 

disclosure. 

[0130]   Regressive Thickness:  Is a reduction of thickness. 

[0131]   Regressive Thickness Diameter:  The incremental thickness diameter is the 

distance along the vertical axis from a point of maximum delta thickness proceeding 

through the geometrical center of the prosthesis in a straight line to that of a point of 

maximum delta thickness located on the opposite side from the previous point of 

maximum delta thickness. 

[0132]   Regressive thickness region:  (Also referred to as an �Aperture Widening 

Zone�) is a region whereby the normalized thickness of the prosthesis is reduced such to 

form by way of example only, a �valley� like area, region, zone of topography on the 

convex surface of the prosthesis or a �partial� valley like area, region, zone whereby one 

side increases in thickness and the other side maintains the same thickness or decreases 

further in thickness.  A regressive thickness region generally (but not always) results in an 

incremental thickness region.  
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[0133]   Regressive Thickness Zone Width:  Is the width measurement on the convex 

surface of the scleral ring or contact lens where the regressive thickness zone begins and 

ends.  It is generally (but not always) measured from where it starts closest to the outer 

edge of the prosthesis to where it ends on the side closer to the geometrical center of the 

prosthesis. 

[0134]   Reverse Hybrid Contact Lens:  This is a hybrid prosthesis whereby the outer 

skirt is made of a rigid material and the center zone is made of a soft lens material. 

[0135]   Rigid Center: Rigid center is meant to be the area of a contact lens; conventional 

gas perm or hybrid gas perm being made of a rigid material. 

[0136]   Ring: The term ring as used herein can be that of a continuous ring or a 

discontinuous ring.  Thus a ring of incremental thickness can be one that is a continuous 

ring or a broken discontinuous ring.  A ring can also be called one of a band (bands), zone 

(zones), island (islands), region (regions), and segment (segments) that rings the 

prosthesis either continuously or discontinuously. 

[0137]   Sclera:  The whitish covering of the eye which joins the cornea at the limbus and 

is covered in certain regions of the eye by the bulbar conjuctiva. 

[0138]   Scleral Ring Eye Enhancer (scleral ring):  A prosthesis device which fits over 

the sclera of the eye of a wearer, has a topography (aperture widening zone) located on its 

convex outer surface that provides for widening of the palpebral fissure of the wearer and 

comprises an open central aperture such to not interfere with the line of sight of the 

wearer.  A scleral ring can comprise one material (homogenous) or multiple materials in 

the case of a hybrid scleral ring.  A hybrid scleral ring can comprise finger like members 

that lift the upper lid and/or lower the lower lid.  The scleral ring does not comprise 

optical power.  In most, but not all cases, the scleral ring does not cover parts of the 

cornea.  However, in some embodiments the scleral ring will cover the limbus and a very 

limited peripheral region of the cornea. 

[0139]   Scleral Contact lens:  A scleral lens is a specially designed large-diameter "rigid" 

contact lens that vaults the cornea (meaning it does not rest on the cornea).  They can 

range from 14 mm to over 20 mm in diameter.  They are called �scleral� lenses because 

they completely cover and vault the cornea (the clear dome of tissue that covers the 

colored part of the eye) and extend onto the sclera (the white part of the eye that forms the 

outer wall of the eye).  Scleral lenses are supported exclusively by the sclera, and 
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completely vault the cornea and the limbus. Scleral lens fit very tightly on the sclera of 

the wearer's eye. 

[0140]   Silicone Hydrogel: Is a material used for soft contact lenses.  In 1998, silicone 

hydrogels became available.  Silicone hydrogels have both the extremely high oxygen 

permeability of silicone and the comfort and clinical performance of the conventional 

hydrogels.  Because silicone allows more oxygen permeability than water, the oxygen 

permeability of silicone hydrogels is not tied to the water content of the lens.  Lenses 

have now been developed with so much oxygen permeability that they are approved for 

overnight wear (extended wear).  Lenses approved for daily wear are also available in 

silicone hydrogel material. 

[0141]   Disadvantages of silicone hydrogels are that they are slightly stiffer and the lens 

surface can be hydrophobic and less "wet-able."  These factors can influence the comfort 

of the lens.  New manufacturing techniques and changes to multipurpose solutions have 

minimized these effects.  A surface modification processes called plasma coating alters 

the hydrophobic nature of the lens surface.  Another technique incorporates internal 

rewetting agents to make the lens surface hydrophilic.  A third process uses longer 

backbone polymer chains that result in less cross linking and increased wetting without 

surface alterations or additive agents. 

[0142]   Single Vision Contact Lens: A contact lens comprising a single optical power.  

The optical power can be to correct one or more  of: hyperopia, myopia, astigmatism. 

[0143]   Slide Resistance: The resistance imparted between the lid (lids) and the contact 

lens as the lid (lids) blink and move across the contact lens or scleral ring. 

[0144]   Slope: Is the curvature or topography of an external surface.  More specifically 

the slope in this disclosure is characterized as the degree of incline or decline of the 

aperture widening zone, region or area.  The slope is characterized by the outer slope and 

the inner slope. 

[0145]   Soft skirt: Soft skirt is the outer circular zone of soft hydrophilic material found 

located on a hybrid contact lens or scleral ring. 

[0146]   Soft Contact Lens:  While rigid lenses have been around for about 120 years, soft 

lenses are a much more recent development.  The principal breakthrough in soft lenses 

made by Otto Wichterle led to the launch of the first soft hydrogel lenses in some 

countries in the 1960s and the approval of the "Soflens" daily material (polymacon) by 

the United States FDA in 1971.  Soft contact lenses are immediately comfortable, while 
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rigid contact lenses require a period of adaptation before full comfort is achieved.  The 

biggest improvements to soft lens polymers have been increasing oxygen permeability, 

lens wettability, and overall comfort. 

[0147]   Stabilization zone:  A region, zone, area that stabilizes the prosthesis such as by 

way of example only; co-axial stabilization zones, truncation, prism ballast, slab off, 

weighted.  A stabilization zone will substantially reduce or stop rotation of the prosthesis 

when in the eye upon lid blinks. The stabilization zone generally touches the lid margins 

to prevent the lens from rotating. Stabilization zones or features can cause a reduction in 

oxygen transmission by a soft contact lens to the wearer's cornea. 

[0148]   Surface Feature:  a feature located on the surface of the prosthesis that is 

different from the rest of the prosthesis.  This feature can be, by way of example only, an 

increased/decreased thickness, increased surface friction, a region made of a different 

material, dimples, bumps, surfaces irregularities, any change in surface topography, and 

any combination thereof. 

[0149]   Surface Friction or Increased Surface Friction:  Means a surface area, zone, 

region of the convex surface of the prosthesis which provides for an increased surface 

friction when contacted by the eye lids of the wearer of the prosthesis.  This area on the 

convex surface of the prosthesis can be located on the aperture widening zone.  This area 

or zone can be provided on the surface of the zone or region of incremental thickness or 

in place of the zone or region of incremental thickness.  An increased surface friction 

region, zone, area can be flat or raised. 

[0150]   Thickness Region or Zone:  The region or zone of the contact lens where the 

incremental thickness is added to that of a base contact lens.  This region or zone is where 

thickness is added to the convex external surface.  It can also be referred to as the 

incremental thickness zone. 

[0151]   Thickness differential:  Is a region, zone, area of the prosthesis whereby a first 

point is thinner than a second point which is adjacent to the first point.  In most cases (not 

all) this thickness differential is gradual and not a step function resulting in a 

discontinuity.  Thickness differential can be found on the prosthesis in the region of 

incremental thickness, or a regressive thickness region.  
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[0152]   Thickness Slope: The measured thickness per traveled mm along a horizontal 

axis of a surface topography having an incline or decline.  The thickness slope can be 

calculated using incremental thickness or regressive thickness, and also by way of the 

overall thickness.  The thickness slope can be located at the outer thickness slope region 

or the inner thickness slope region both of which are associated with the aperture 

widening zone. 

[0153]   Toric Contact Lens: Is a contact lens that is comprised of a toric region or zone 

that corrects for an astigmatic error of the wearer.  A toric lens of this type can be a 

cylindrical corrective power or a sphero-cylindrical optical power.  

[0154]   Vertical Dimension:  Is the distance between the highest and lowest points of the 

aperture widening zone projected onto a vertical axis.  If the aperture widening zone is 

not symmetrical in nature the vertical dimension may vary as the lens rotates, i.e. the 

vertical dimension is a function of the rotational position of the lens. 

[0155]   FIGS. 8-11 are examples of eyes that should be excluded from the patient 

population being fit with the contact lens being taught herein.  It should be noted that the 

upper lids of the individuals in FIGS. 8-11 do not come within 2 mm of the upper edge of 

the pupil or the lower lid does not come within 2 mm of the lower edge of the pupil.  

[0156]   As discussed above scleral hard / rigid contact lenses designed to lift the upper lid 

have been a major failure in the market place due to the significant discomfort associated 

with such a lens when the wearer normally blinks his or her lids.  In addition, the 

cosmetics of the eye when wearing such a scleral contact lens is not pleasing for the 

wearer.  For all practical purposes such sclera contact lenses designed for correcting 

ptosis have largely ceased being commercial since the 1980s.  Rigid corneal contact 

lenses that fit only on the cornea are not capable of lifting the lid of a wearer as the lid 

will push the contact lens off center. 

[0157]   Conventional corneo-scleral contact lenses (those most popular in the world 

today) (prior to the corneo-scleral contact lenses taught herein) due to their geometrical 

design have not been capable of lifting the lids or opening the palpebral fissures of a 

plurality of corneo-scleral contact lens wearers.  Corneo-scleral contact lenses provide a 

plurality of different optical corrections.  The use of a the phrase a �plurality of different 

optical corrections or prescriptions� is meant to be the optical power or prescription of 
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wearers of corneo-scleral contact lenses being of plano (no optical power) and also 

mostly all known optical prescriptions or optical powers provided by contact lenses. 

[0158]   Thus there is an unmet need for a prosthesis in the form of a  corneo-scleral 

contact lens (soft contact lens and / or hybrid contact lens) capable of being designed to 

provide mostly any and all known optical powers including plano, a high level of 

comfort, good centration, and excellent nourishment that will lift the upper lid (in the case 

of a ptosis) and/or lower the lower lid of the wearer thus widening the wearer�s palpebral 

fissure (or fissures/apertures when wearing two such contact lenses; one for the right eye 

and one for the left eye). 

[0159]   In addition, there is a pressing need for a prosthesis which widens the palpebral 

fissure (aperture) of the eye for a �non-wearer� of contact lenses.  Such a prosthesis is 

described herein as another embodiment in the form of a scleral ring.  A scleral ring is not 

intended to be a contact lens.  A scleral ring does not comprise an optic zone or any 

optical power.  The central region of a scleral ring is that of a central open aperture.  

However, the scleral ring as taught herein comprises an aperture widening zone that 

widens the palpebral fissure or eye aperture of the wearer.  

[0160]   It should be pointed out that when the term �contact lens� is used herein, unless 

mentioned as that of one of a scleral contact lens, a gas perm corneal contact lens, a hard 

corneal contact lens, is meant to be that of a corneo-scleral contact lens.  The contact lens 

which is disclosed herein is that of a corneo-scleral contact lens.  Therefore when reading 

this disclosure the term �contact lens� should always be interpreted to be that of a corneo-

scleral contact lens with the exception noted within this paragraph.  The term scleral ring 

should be understood to have the meaning as defined in the definitions which are 

contained herein. 

[0161]   The embodiments disclosed herein teach a prosthesis in the form of a corneo-

scleral contact lens and in the form of a scleral ring.  The corneo-scleral contact lens has a 

region or zone of a minimum of 25 or more microns of incremental thickness located 

anywhere within a region outside of a point  3.0 mm from the geometrical center of the 

contact lens, whereby the corneo-scleral contact lens thru its optic zone provides the 

appropriate optical power to largely correct the wearer�s uncorrected refractive error and 

whereby the incremental thickness is the thickness delta measured at the same point 

compared to that of the same manufacturer�s conventional contact lens for providing the 
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same optical power correction and of the same type and whereby the region of 

incremental thickness causes a widening of the palpebral fissure of the wearer�s eye.  The 

corneo-scleral contact lens can be by way of example only, a soft contact lens or a hybrid 

contact lens.  The corneo-scleral contact lens can be of an optical design of any one or 

more of a: single vision, multifocal, toric, and astigmatic contact lens.  The soft contact 

lens can be that of a continuous wear, daily wear, planned replacement or disposable.  

The corneo-scleral contact lens can have a colored, tinted iris ring, limbal ring or circular 

band located appropriately removed from the optic zone of the contact lens to further 

accentuate a widening of the palpebral fissure of the wearer.  A portion of this colored, 

tinted ring or band can be located approximately adjacent but over that of the limbus of 

the eye of the wearer and can extend beyond the limbus of the wearer.  Meaning the outer 

diameter of the colored portion to colored portion can be larger than the diameter of the 

limbus to limbus measurement. 

[0162]   The scleral ring is that of a ring which generally, but not always, has its outer 

peripheral edge located under the upper and lower lids when the eye is opened normally 

and has its inner peripheral edge located outside of the wearer�s pupil diameter (when 

naturally dilated for darkness) such to not interfere with the line of sight of the wearer.  

The inner edge of a scleral ring (adjacent to the open center aperture) has a similar 

contour as that of the peripheral edge of the scleral ring. This helps to prevent discomfort 

for the wearer when he or she blinks. The scleral ring has an open central aperture which 

allows for the wearer�s line of sight to be uninhibited.  The scleral ring can be comprised 

of any of the various contact lens materials; hard, gas perm, soft, hybrid.  The scleral ring 

can comprise an aperture widening zone or region of incremental thickness, regressive 

thickness and/or an area of increased surface friction.  An increased surface friction zone 

can be flat or raised on the convex surface of the prosthesis.  The region or zone of 

incremental thickness can be, by way of example only, made of one material (which is 

that of the base material of the ring) or of multiple materials such that a more pliable 

softer material is affixed to the more rigid, less pliable soft material of the main scleral 

ring.  In most, but not all cases, when speaking of a hybrid scleral ring the more pliable 

material (less rigid) provides the upper lid lift and lower lid depression.   
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[0163]   A hybrid scleral ring in some, but not all, embodiments can comprise finger like 

members that lift the upper lid and/or lower the lower lid.  The scleral ring does not 

comprise optical power.  The mechanism of action is that the upper and lower lids 

provide a force when closing or closed that overcomes the normal force needed to fold or 

bend the finger like member, but upon the lids being reopened the force needed to fold or 

bend the finger like member becomes less than that imposed by the structure of the finger 

like member and thus the finger like member springs back into position thus now 

overcoming and elevating or lifting the upper lid and/or depressing or lowering the lower 

lid.  In some embodiments, but not all, of the hybrid scleral ring the finger like member is 

bent or folded into a receiving trench which was pre-formed (designed) in an outer 

surface of the scleral ring.  The location of the trench or trenches is provided in the proper 

location relative to each finger like member.  This allows for the finger like member 

(members) to be folded almost flat as it blinks so that the lid can easily close or open over 

the finger like member (members).  It should be also pointed out that while the disclosure 

shows and teaches the finger like members being associated with the scleral ring 

prosthesis they can also be associated with a contact lens prosthesis. 

[0164]   The incremental zone can be comprised of a homogenous material when the 

scleral ring and contact lens is made of one material or a hybrid zone when the scleral 

ring or contact lens is made of two materials.  In some embodiments of the prosthesis 

there may or may not be an incremental thickness zone or region or a regressive thickness 

zone or region, but rather the surface of the zone or region is altered to provide to provide 

additional lid friction.  This region or zone of increased surface friction can be easily over 

come during an eye lid blink or forced closure, but upon opening the eye lid this region of 

increased friction elevates the upper lid and/or depresses the lower lid thus opening the 

aperture of the eye.  An increased surface friction zone, region, area can be flat or raised 

on the convex surface of the prosthesis.  An increased surface friction zone, region, area 

can be an aperture widening zone, region, area. 

[0165]   The zone of incremental thickness or increased surface friction found in some 

embodiments of the prosthesis taught herein can be shaped, by way of example only, as 

that of a: ring (rings), ringlets, partial rings, band, bands, partial bands, dome, a series of 

domes, isolated regions or islands of any geometrical shape, segmented area, or 

segmented areas.  The zone of incremental thickness is located on the convex outer 
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surface of the contact lens.  The zone of incremental thickness can be expressed as the 

area of thickness that elevates from that of the normalized outer convex surface curvature 

of the contact lens or scleral ring.  In most, but not all, preferred embodiments of the 

contact lens or scleral ring the zone of incremental thickness (of aperture widening zone) 

is connected to that of the outer convex surface curvature at the point where its outer 

slope meets the convex surface or its inner slope meets the convex surface in a continuous 

manner (meaning the convex curvature of the contact lens or scleral ring is that of a 

continuous surface).  In some other embodiments the convex surface has a discontinuity 

or discontinuities imparted there-upon which are located adjacent to or near the region or 

regions of incremental thickness and thus is not a continuous surface.  When speaking of 

a hybrid scleral ring in some embodiments the incremental thickness zone is formed by 

way of a discontinuous surface where one material is affixed to another material.  When 

speaking of a homogenous scleral ring, the ring is made out of one material and in most 

cases utilizes an incremental thickness region (aperture widening zone) to provide the 

lifting of the upper lid and/or lowering of the lower lid. 

[0166]   The term prosthesis as used herein is meant to be one of: a corneo-scleral contact 

lens, or a scleral ring.  The term �contact lens� as used herein is meant to be that of a 

corneo-scleral contact lens which can be one of: rigid, soft, gas perm, or hybrid.  

[0167]   The zone /region /area of incremental thickness (aperture widening zone) which 

comprises the zone of  incremental thickness in most, but not all, embodiments is located 

on the convex surface adjacent to the outer edge of the pupillary zone and outside the 

pupillary zone of the contact lens or scleral ring.  The pupillary zone is the same size or 

smaller than the contact lens optical zone and is located within the central open aperture 

of the scleral ring. The maximum thickness delta of the incremental thickness zone is 

located at (in alignment with) or external (outside of) to the limbus of the wearer�s eye 

when the prosthesis being that of a contact lens or scleral ring is worn.  This means the 

maximum thickness delta or maximum change in thickness of the incremental thickness 

zone (aperture widening zone) is equal to or of a larger diameter than that the 

measurement of the limbus to limbus diameter (outside corneal diameter) thru the 

geometrical center of the cornea of the eye to which the contact lens or scleral ring is 

being worn or intended to be worn.   The contact lens or scleral ring as taught herein is 

that of a contact lens or scleral ring comprising an incremental thickness 
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 zone, whereby the incremental thickness zone has an incremental thickness, a slope and a 

width, and whereby the incremental thickness diameter is within the range of 1 mm to 10 

mm larger than the natural palpebral fissure of the wearer�s eye.  The zone of incremental 

thickness is located on the convex surface and acts as an elevator of the upper lid and/or a 

depressor of the lower lid.  The net cosmetic effect is to widen the aperture or palpebral 

fissure (aperture) of the wearer�s eye.   

[0168]   In some further embodiments a regressive thickness region is provided on the 

convex surface design such to provide a topography that will also cause the eye aperture 

widening effect.  In this case the regressive thickness region forms a valley in the convex 

surface such to cause the upper lid to be elevated/lifted and the lower lid to be 

lowered/depressed.  The surrounding topography of the valley becomes an incremental 

thickness region, zone, area, etc. 

[0169]   In most preferred embodiments the prosthesis can remain thinner in overall area 

when an incremental thickness region is added/designed, as opposed to a regressive 

thickness region being designed into the prosthesis.  This is due to the fact that the 

regressive thickness region is really the effect of a subtraction of thickness in the 

regressive thickness region.  Thus in order to obtain (by way of a regressive region) the 

needed valley depth in the convex surface of the prosthesis such to provide for the 

aperture widening effect the area located internal (closer to the center of the lens)  must 

be thicker than the regressive region.  Thus the prosthesis having a regressive thickness 

region will be thicker in total surface area than that of a prosthesis comprising an 

incremental thickness region.  In most cases a prosthesis having a thinner overall surface 

area is preferable to a thicker overall surface area.  Now having said the above, in some 

embodiments of the prosthesis a regressive thickness region is utilized to provide the eye 

aperture widening effect.   

[0170]   The incremental thickness region and/or the regressive thickness region can be 

one of: rotationally symmetric, rotationally asymmetric, elliptical arch like feature 

(features), island or island like areas.  The elliptical arch (arches) like feature (features) 

can resemble the curve of lid margin of the upper lid and / or the curve of the lid margin 

of the lower lid.  In some embodiments the incremental thickness zone can form 

somewhat vertical islands located on either side (right or left) of the optic zone (in the 

case of a contact lens) or open aperture (in the case of a scleral ring). 
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[0171]   The incremental thickness region of the prosthesis can have a maximum delta 

thickness differential (added thickness) within the range of 25 microns to 1,000 microns 

with a preferred range of 100 microns to 500 microns, with a more preferred range of 100 

microns to 400 microns, with a more preferred range of 75 to 400 microns.  The 

maximum delta thickness can be 25 microns, 50 microns, 100 microns, 150 microns, 200 

microns, 250 microns, 300 microns, 350 microns, 400 microns, 450 microns, 500 

microns, 550 microns, 600 microns, 650 microns, 700 microns, 750 microns, 800 

microns, or 1000 microns.  The maximum delta thickness differential can be located 0.5 

mm to 3 mm from the outer peripheral edge of the prosthesis.  The incremental thickness 

region can be located beginning/starting at or near the outer edge of the prosthesis to 6 

mm from the outer edge. In most embodiments the incremental thickness region can be 

either at the outer edge or 0.1 mm to 3 mm from the outer edge of the prosthesis.  The 

delta of maximum incremental thickness in most cases is within a range of 0.5 mm to 3.0 

mm internal to the edge of the prosthesis, with a preferred range of 1.0 mm to 2.5 mm 

internal to the edge of the prosthesis. The incremental thickness diameter (measured from 

the point of maximum added thickness thru the geometrical center of the prosthesis to the 

opposing point of maximum added thickness) can be: 10.5 mm or greater, 11.0 mm or 

greater, 11.5 mm or greater, 12.0 mm or greater, 12.5 mm or greater, 13 mm or greater, 

13.5 mm or greater, or 14.0 mm or greater. 

[0172]   The regressive thickness region of the prosthesis can have a maximum delta 

thickness differential (reduced thickness) within the range of 25 microns to 1,000 microns 

with a preferred range of 100 microns to 500, with a more preferred range of 100 microns 

to 400 microns, with a more preferred range of 75 microns to 400 microns.  The 

maximum delta thickness can be 25 microns, 50 microns, 100 microns, 150 microns, 200 

microns, 250 microns, 300 microns, 350 microns, 400 microns, 450 microns, 500 

microns, 550 microns, 600 microns, 650 microns, 700 microns, 750 microns, 800 

microns, or 1000 microns.  The regressive thickness region can be located from the outer 

edge to 6mm from the outer edge.  In most embodiments the regressive thickness region 

can be 0.1 mm to 3 mm from the outer edge of the prosthesis.  The delta of maximum 

incremental thickness or delta of maximum regressive thickens in most cases is within a 

range of 0.5 mm to 3.0 mm internal to the edge of the prosthesis, with a preferred range 

of 1.0 mm to 2.5 mm internal to the  edge of the prosthesis. 
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[0173]   The aperture widening zone when caused by incremental thickness comprises two 

slopes divided by a point of maximum change thickness (maximum thickness delta).  

These two slopes are called the outer slope and the inner slope. The �outer� slope on the 

side closest to the outer edge of the prosthesis of the aperture widening zone (incremental 

thickness region or regressive thickness region) helps to achieve the aperture widening 

effect. The �outer� slope can be, by way of example only, 50 microns per mm or greater, 

100 microns per mm or greater, 150 microns per mm or greater, 200 microns per mm or 

greater, 250 microns per mm or greater, 300 microns per mm or greater, 350 microns per 

mm or greater. The �inner� slope can be, by way of example only, 50 microns per mm or 

less, 100 microns per mm or less, 150 microns per mm or less, 200 microns per mm or 

less, 250 microns per mm or less, 300 microns per mm or less, 350 microns per mm or 

less. If the �outer� slope has a change in thickness of less than 50 microns per mm the 

widening effect is minimized.  If the outer slope has a change in thickness of greater than 

300 microns per mm the prosthesis becomes uncomfortable and may decenter. A range of 

an outer slope of the aperture widening zone on the side closest to the outer edge of the 

prosthesis is within a minimum of 3 degrees to a maximum of 45 degrees, and preferably 

within a range of 5 degrees to 25 degrees.  A range of an �inner� slope of the aperture 

widening zone on the side closest to the geometrical center of the prosthesis can be within 

the range of a minimum of 1 degree to a maximum of 15 degrees.  In most, but not all 

embodiments the outer slope is greater than the inner slope.  In some embodiments the 

outer slope is approximately equal to that of the inner slope. And in some embodiments 

the inner slope is greater than the outer slope. 

[0174]   In some embodiments, the prosthesis can comprise an aperture widening zone 

(incremental thickness region or incremental regressive thickness region) on its convex 

surface, whereby the aperture widening zone causes a bump on the convex surface that 

provides for the aperture widening effect.  This bump (which is caused by incremental 

thickness or regressive thickness) has a curvature shape, slope angle, change in thickness 

per millimeter and maximum change in thickness (maximum delta thickness).  In some 

embodiments the aperture widening zone�s outer slope can begin at or adjacent to the 

outer peripheral edge of the prosthesis and continues to the maximum thickness delta of 

the aperture widening zone.  In some embodiments, when the outer slope begins at or 

adjacent to the outer peripheral edge the outer slope will be within 2 degrees of the slope 
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of the outer edge.  In most, but not all embodiments, the location of the maximum 

thickness delta is achieved within the range of 1 mm to 3 mm from the outer edge, with a 

preferred range of 1.0 mm to 2.5 mm from the outer edge.  The aperture widening zone 

can comprise a width of 1 mm to 6 mm when measured from the outer edge proceeding 

across the aperture widening zone towards the geometrical center of the prosthesis.  

[0175]   In most, but not all embodiments a least one bump is located above and below the 

geometrical center along an imaginary vertical axis that crosses the geometrical center of 

the prosthesis.  In some other embodiments a least one bump is located on either side of 

the geometrical center such to be intersected by an imaginary horizontal axis that crosses 

the geometrical center of the prosthesis.  Still in other embodiments multiple isolated 

bumps can be located such to be intersected by an imaginary axis going through the 

geometrical center of the prosthesis, by way of example only, two or more of: 40 degrees, 

45 degrees, 90 degrees, 135 degrees, 150 degrees, 180 degrees, 210 degrees, and 330 

degrees, relative to the geometrical center of the prosthesis.  

[0176]   The location of the peak delta incremental thickness (maximum change in 

thickness) region (zone, area) or the peak delta regressive thickness (maximum change in 

thickness) region (zone, area)  of the prosthesis can be located 0.1 mm or more superior 

(above) with respect to the upper lid margin and/or 0.1 mm or greater inferior (below) 

with respect to the lower lid margin of the wearer, but more preferably located 0.5 mm or 

more superior (above) to the upper lid margin and/or 0.5 mm or greater inferior (below) 

to the lower lid margin of the wearer.  It is important to note that the above measurements 

contained in this paragraph are of the lids �without the prosthesis being worn� and as of 

the time the wearer�s eye is looking straight ahead and relaxed without straining to see 

clearly or in bright light (this being the natural aperture of the wearer�s eye).  Thus when 

wearing the prosthesis the upper lid is elevated by a minimum of 0.1 mm or more and/or 

the lower lid is depressed (lowered) by a minimum of 0.1 mm or more.  But in a more 

preferred example, when wearing the prosthesis the upper lid is elevated by a minimum 

of 0.5 mm or more and/or the lower lid is depressed (lowered) by a minimum of 0.5 mm 

or more.  The aperture widening of the prosthesis can be further accentuated by way of a 

colored accent color.  The colored accent color can be a colored limbal ring or a colored 

circle ring (which can be referred to as a colored circle lens) located on the prosthesis.  

Thus the more the wearer�s eye aperture is widened by the prosthesis which  
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has this colored accent color, such as a colored limbal ring, the more colored limbal ring 

can be observed by someone looking at the eye of the wearer. This provides a very 

complementary effect which makes the colored limbal ring, color ring or color accent 

more dramatic in its cosmetic enhancement of the wearer�s eye.  A portion of the colored 

accent color will be located at (above and adjacent to) or external to the limbus of the 

wearer�s eye when the color accented prosthesis is being worn. This means that a portion 

of the color accented prosthesis is located, when worn, on top of or external to the limbal 

area of the eye of the wearer.  Thus the diameter of a portion of the colored accent portion 

is equal to or larger in diameter to that of the outside diameter of the cornea of the wearer. 

[0177]   In some embodiments, such as by way of example only, a prosthesis that is of a 

contact lens multifocal design and/or one that corrects for astigmatism and thus requires 

optical power having a toric component and a stabilization zone (feature or member) is 

employed.  In some embodiments, such as by way of example only, when a prosthesis 

that is a scleral ring or one that is a single vision contact lens having only spherical 

optical power the prosthesis is free to rotate upon normal blinking and thus devoid of a 

stabilization zone (feature, member).  In some other embodiments a stabilization zone 

(feature or member) is employed for a single vision spherical power contact lens.  When a 

stabilization zone (feature or member) is employed it can be built onto or into the design 

of the aperture widening zone (thus they are specially designed to be one in the same) or 

it can be separate from the aperture widening zone.  

[0178]   An increased surface friction region/zone/area can be located on the convex 

surface of the prosthesis and can increase the aperture of a wearer�s eye.  An increased 

surface friction zone/region/area can be called an aperture widening zone/region/area.  

The increased surface friction region/zone/ area can be flat, irregular, raised, or integrated 

on the convex surface of the prosthesis.  The increased surface friction region�s width can 

have a width that includes the outer edge of the prosthesis to a point 6 mm from the outer 

edge.  In some other embodiments the increased surface friction region is located within 

0.1 mm and 6 mm from the outer edge of the prosthesis.  Given that in certain 

embodiments the increased surface friction region can be flat and thus approximate a 

zone/region/area on the convex surface of the aperture widening zone or a portion thereof 

of the prosthesis comprising an increased surface friction region the region has no 

thickness slope. In other embodiments there is a thickness slope. An increased surface 
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friction region can be fabricated on the convex surface of aperture widening zone of the 

prosthesis or a portion thereof, by way of any known means including, by way of 

example only; molding, thermoforming, surface treatment, coating, etching, deposition, 

gas etching, gas treatment, laser etching, laser treatment, chemical etching, and chemical 

treatment.  Any convex surface region/zone/area of the prosthesis located within the 

range of 0 mm to 6 mm from the outer edge of the prosthesis which comprises 1% or 

greater in drag friction compared to an area of the convex surface located beyond 6 mm 

from the outer edge would be considered an increased surface friction region/zone/area.  

By way of example only, such an increased surface friction convex surface 

region/zone/area could be: a coated surface, dimpled surface, crazed surface, surface 

bumps, surface rings, surface lines, non- slick surface, irregular surface, etc. 

[0179]   The dimples, bumps, rings, and lines of the increased surface region/zone/area 

have a vertical depth.  The vertical depth is defined by the distance between a peak and 

trough of the dimple, bump, ring, or line.  The vertical depth of these features is within 

the range of 500 angstroms to 50 microns, and preferably within the range of 1 micron to 

10 microns. 

[0180]   The increased surface friction region/zone/area can be a stand-alone feature 

located on the convex surface of the prosthesis.  Additionally, the increased surface 

friction region/zone/area can be located on the outer slope of an aperture widening zone 

or a portion thereof.  

[0181]   The increased surface friction region/zone/area can also be created by not 

polishing all or part of the aperture widening zone on the convex surface of the prosthesis.  

This will result in a region/zone/area defined by the aperture widening zone that has an 

increased surface friction relative to the rest convex surface, which is polished. 

[0182]   FIGS 12A-B and 13A-B illustrate two ways in which an aperture widening zone is 

capable of widening the palpebral fissure of an individual's eyes. FIGS. 12A and 13A 

show an individual not wearing a prosthesis as described herein and FIGS. 13A and 13B 

show the same individual with a prosthesis having an aperture widening zone 

superimposed onto her eyes.  

[0183]   FIG. 12B shows an embodiment of a prosthesis 1200 whereby a maximum delta 

thickness 1202 falls outside of the natural aperture of the eye.  Said another way, when 

worn the maximum delta thickness 1202 of an aperture widening zone (zones) of the 

prosthesis 1200 is located above  the upper lid margin and below the lower lid margin 

when the eye is relaxed and looking straight ahead. The incremental thickness diameter  
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central open aperture 1732.  FIG. 17E shows a scleral ring 1740 having a central open 

aperture 1742 and an oval-shaped increased surface friction region 1744 surrounding 

central open aperture 1742.  FIG. 17F shows a scleral ring 1750 having a central open 

aperture 1752 and two increased surface friction regions 1754 located around central open 

aperture 1752, one above and one below.  Each increased surface friction region 1754 has 

a partial-ring shape. 

[0201]   The prosthesis allows for modifying �one of more� of the following to optimize 

the lid lifting effect or palpebral (aperture) widening effect of the prosthesis:  

1) Overall Diameter 

[0202]   In most, but not all cases, a larger diameter is most effective.  By way of example 

only 14.5mm, 14.8mm, 15.0mm, 15.5mm, 16.0mm, 16.5mm (in the case of a scleral ring 

the outer diameter may be of the above dimension or it could be 16.0mm or larger) 

2) Overall Thickness 

[0203]   In most, but not all embodiments, a larger overall thickness is most effective. 

3) Edge Thickness  

[0204]   In most, but not all embodiments, the extreme peripheral edge thickness of the 

contact lens or scleral ring is left unchanged from that normally provided by a contact 

lens manufacturer of a specific brand lens, of a specific type, and of a specific optical 

power.  Thus the outer edge in most cases, but not all cases, approximates that of a 

conventional corneo-scleral contact lens. 

[0205]   In some embodiments the extreme peripheral edge thickness is increased in 

thickness. 

[0206]   In most, but not all embodiments, the extreme peripheral edge thickness of the 

contact lens or scleral ring is left unchanged from that normally provided by a contact 

lens manufacturer of a specific brand lens, of a specific type, and of a specific optical 

power.  Thus the outer edge in most cases, but not all cases, approximates that of a 

conventional corneo-scleral contact lens. 

 

4) Location of maximum added thickness or maximum thickness delta 
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[0207]   In certain embodiments an area inside (towards the center of the prosthesis from 

the outer edge) of 0.5 mm from the outer edge to 3 mm from the outer edge of the contact 

lens is increased in thickness.   In other embodiments an area inside (towards the center of 

the prosthesis from the outer edge) of 0.5 mm from the outer edge to 7 mm from the outer 

edge of the contact lens is increased in thickness.  In these embodiments the �width� of 

the aperture widening zone can be within a range of 2.5 mm to 6.5 mm depending upon 

the overall diameter of the contact lens. In certain other embodiments the width of the 

aperture widening zone can be within the range of 1 mm to 7 mm, once again depending 

upon the overall diameter of the contact lens. In some embodiments the aperture widening 

zone extends from the outer edge of the prosthesis to within the range of 2.5 mm to 5 mm 

inside of the outer edge of the prosthesis.  The precise distance from the outer edge 

depends upon the type of prosthesis and also the overall diameter of the prosthesis. 

In most, but not all embodiments, an area within a range of 0.5 mm to 2.5 mm from the 

extreme peripheral edge of the prosthesis provides the maximum delta thickness (but 

preferably within the range of 0.5 mm to 2.0 mm from the extreme peripheral edge of the 

contact lens or scleral ring). 

5) Regions of Incremental Thickness 

[0208]    In most, but not all embodiments, a region or regions of incremental thickness or 

regressive thickness are located adjacent to or outside 3.0 mm of the geometrical center of 

the contact lens. Region or regions of incremental thickness or regressive thickness are 

generally located adjacent to or outside the pupillary zone of the contact lens or scleral 

ring open aperture. 

[0209]   Such a region or regions can comprise an area or areas on the convex surface of 

the contact lens, by way of example only, a ring, (rings) band, (bands) or partial rings 

(ringlets), dome (domes), island (islands), segmented area, segmented areas or of any 

geometrical shape.  The region can be that of a rotationally symmetric region or a 

rotationally asymmetric region. 

[0210]   In most, but not all embodiments, in the region or regions of incremental thickness 

the surface geometry of the region or regions is comprised of an increased convex 

curvature. 
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[0211]   In most, but not all embodiments, in region or regions of incremental thickness the 

surface geometry comprises a continuous surface with that of the overall convex surface 

of the contact lens or scleral ring. 

[0212]   In most, but not all contact lens embodiments, in the region or regions of 

incremental thickness the curvature change does not provide any visual correction for the 

wearer.  In all scleral ring embodiments, in the region or regions of incremental thickness 

the curvature change does not provide any visual correction for the wearer. In most, but 

not all embodiments, incremental thickness can range from 0.1 microns to 1,000 microns.  

In most, but not all embodiments of the prosthesis the incremental thickness region can 

have a point of maximum added thickness.  The maximum added thickness can range 

from 25 microns to 1000 microns.  In some embodiments the maximum change in 

thickness / maximum thickness delta is within a range of 100 microns to 500 microns.  In 

some embodiments the maximum change in thickness is within a range of 75 microns to 

400 microns.  

6) Increased Surface Friction 

[0213]   Embodiments that utilize increased surface friction can be that of surface friction 

on the convex surface of the prosthesis forming the aperture widening zone or as part of 

the incremental thickness zone. 

[0214]   In most, but not all embodiments, the touch area of slide resistance between the 

contact lens or scleral ring and the lid or lids is increased.  This is accomplished by 

increasing the friction between the lid (lids) and the convex surface of the contact lens, 

but doing so in such a limited way that it is accomplished without irritating the lid (lids). 

A difference of 1% or more of increased drag friction within the aperture widening zone 

can be meaningful compared to the surface friction of the rest of the prosthesis outside of 

the aperture widening zone.  

7) Convex Surface Shape 

[0215]   In most, but not all embodiments, the convex surface shape near and/or around the 

periphery of the contact lens is altered compared to that normally provided by a contact 

lens manufacturer of a specific brand lens, of a specific type, and of a specific optical 

power. 
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8) Slope difference 

[0216]   In most embodiments the steepest slope is that of the outer slope of the 

incremental thickness region and the less steep slope is on the inner slope of the 

incremental thickness region which is closest to the geometrical center of the contact lens 

or scleral ring. 

[0217]   In certain embodiments the steepest slope is that of the inner slope of the 

incremental thickness region and the less steep slope is on the outer slope of the 

incremental thickness region which is closest to the outer edge of the contact lens or 

scleral ring. 

[0218]   In certain other embodiments the outer slope of the incremental thickness region is 

equal to the inner slope of the incremental thickness region  

9) Lens material 

[0219]   In most, but not all embodiments, the lens material is that of one of a silicone 

hydrogel or a hydrogel material. 

[0220]   In some embodiments the lens material is that of one of a gas permeable material 

or a rigid material. 

[0221]   In some embodiments a different material is added/bonded, inserted, affixed to the 

contact lens or scleral ring thus altering a region (regions) or area (areas) of the contact 

lens convex outer surface material. 

[0222]   In some other scleral ring embodiments the scleral ring is made of non-gas perm 

material. 

[0223]   In some other embodiments the scleral ring material is that of a rigid non-gas 

permeable material. 

10) Edge Shape of the prosthesis  

[0224]   In most, but not all embodiments, the extreme peripheral edge shape is not altered 

from that which is available for a specific brand, and of a specific contact lens type, of a 

specific contact lens optical power. 

[0225]   In some embodiments the edge shape is altered to have a steeper slope on the 

convex surface internally from the peripheral edge of the contact lens or scleral ring when 

compared to that available for a specific brand, and of a specific contact lens type, of a 

specific contact lens optical power. 
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[0226]   In some embodiments the edge shape is altered to be a less steep slope internally 

from the peripheral edge of the contact lens or scleral ring compared to that available for 

a specific brand, of a specific contact lens type, of a specific contact lens optical power. 

[0227]   The edge thickness is preferably between 25 and 100 microns.  For disposable 

type contact lenses the edge thickness is preferably between 25 and 50 microns.  For non-

disposable type contact lenses the edge thickness is preferably between 30 and 60 

microns.  The edge can be a have a knife edge shape, a rounded shape, a semi-round 

shape, or a blunt shape. 

11) Edge Treatment 

[0228]   In some, but not all, embodiments a portion of the edge of the contact lens or 

scleral ring is truncated.  In some other embodiments two portions (one located adjacent 

to the upper lid, and one located adjacent to the lower lid) are truncated. 

[0229]   In some, but not all, embodiments the edge is associated with a prism ballast. 

[0230]   In some, but not all, embodiments the edge of the lens is weighted. 

12) Base Curve 

[0231]   In most, but not all, embodiments the base curve of the contact lens or scleral ring 

is increased to be steeper than that normally fit on the cornea or eye of a wearer (with the 

understanding that, in most but not all cases, the scleral ring is not fit on the cornea of a 

wearer). If the scleral ring is fit on the cornea it fits only on the peripheral cornea outside 

of the pupillary zone. 

[0232]   In some, but not all, embodiments the base curve of the contact lens or scleral ring 

is decreased to be less steep than normally fit on the cornea or eye of a wearer (with the 

understanding that, in most but not all cases, the scleral ring is not fit on the cornea of a 

wearer). If the scleral ring is fit on the cornea it fits only on the peripheral cornea outside 

of the pupillary zone. 

[0233]   In some, but not all, embodiments the base curve of the contact lens or scleral ring 

is the same as that normally fit on the cornea or eye of a wearer (with the understanding 

that the scleral ring, in most but not all cases, is not fit on the cornea of a wearer). 
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13) Convex Surface Texture 

[0234]   In some, but not all, embodiments the convex surface texture of the contact lens or 

scleral ring can have a region, regions, area, areas of by way of example only; dimples, 

non-smooth surface, bumps, irregularities, less slick than the area of the prosthesis 

outside of the aperture widening zone and indentations. This surface texture generally 

covers or is a portion of the aperture widening zone 

14) Optical power 

[0235]   It should be pointed out that the contact lens disclosed herein contemplates all 

prescription lens powers including that of plano (no power).   

[0236]   The embodiments of the prosthesis (being that of a contact lens and a scleral ring) 

disclosed herein contemplate the need for a fitting set that the professional will use to test 

fit on a patient to ensure the best lid lifting result possible for that patient.  The fitting set 

can provide for one or more of the above 14 variables to be tested on the patient to 

customize and understand the single best variable to alter or a combination of variables to 

alter when prescribing the contact lens. However, it has been determined that with an 

optimal fitting set 2 to 6 trial contact lenses should be enough for fitting the majority of 

all potential wearers. 

[0237]    It should be pointed out that the scleral ring disclosed comprises an open central 

aperture and �no� optical power.  FIGS. 18-23 show various individuals' eyes with and 

without a prosthesis having an aperture widening zone.  

[0238]   FIG. 18 shows a 65 year old male's natural eyes, i.e. him not wearing a prosthesis 

having an incremental thickness region.  In contrast, FIG. 19 shows him wearing a 

prosthesis with an incremental thickness region (aperture widening zone).  It can be seen, 

by comparing FIGS. 18 and 19, that the palpebral fissures of his eyes are widened when 

wearing a prosthesis having an incremental thickness region as described herein.  The 

prosthesis being worn in FIG. 19 has a base thickness of 100 microns and an incremental 

thickness region having an overall thickness of 300 microns, with the peak thickness delta 

or maximum thickness added being 200 microns.  

[0239]   FIGS. 20-21 show the widening of a 45 year old female's palpebral fissure.  FIG. 

20 shows her natural eye and FIG. 21 shows her wearing a prosthesis having an 

incremental thickness region on her eye. As can be seen the upper lid has been raised in 

FIG. 21 when compared to FIG. 20.  The prosthesis being worn in FIG. 21 has an 
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incremental thickness region (aperture widening zone) with a maximum added thickness 

or maximum thickness delta of 600 microns.  

[0240]   FIGS. 22A-B show the eye of a 66 year old male.  FIG. 22A shows his natural 

right eye having a ptosis of the upper lid and FIG. 22B shows him wearing a prosthesis 

having an incremental thickness region (aperture widening zone) on the same eye.  It can 

be seen, in FIG. 22B, that the prosthesis with an incremental thickness region lifts his 

upper right eyelid. Thus opening/enlarging the aperture quite dramatically. 

[0241]   FIG. 23 shows the right and left eye of a 40 year old female.  She is wearing a 

prosthesis having an incremental thickness region in her right eye (left side of FIG. 23).  

She is not wearing a prosthesis in her left eye (right side of FIG. 23).  The prosthesis in 

her right eye has substantially widened the aperture/palpebral fissure of her right eye 

when compared to her left eye.  The prosthesis being worn on her right eye has an 

incremental thickness region (aperture widening zone) with a maximum increased 

thickness/maximum thickness delta of 200 microns located approximately 1.5 mm inside 

the outer peripheral edge of the prosthesis.  

[0242]   FIG. 24A shows a male's natural eyes, i.e. him not wearing a prosthesis having an 

incremental thickness region.  In contrast, FIG. 24B shows him wearing a prosthesis with 

an incremental thickness region (aperture widening zone).  It can be seen, by comparing 

FIGS. 24A and 24B, that the palpebral fissures of his eyes are widened when wearing a 

prosthesis having an incremental thickness region as described herein.  

[0243]   FIGS. 25A-C show various surface profiles for three different prostheses. Lenses 

2520, 2540 and 2560 all have a geometric center located at 2500 and a pupil zone 

indicated by lines 2502. Each lens 2520, 2540, and 2560 has an incremental thickness 

region 2522, 2542, and 2546, respectively.  Note the outer slope of the incremental 

thickness region 2522 in FIG. 25A is less than the inner slope of the incremental 

thickness region. Note the outer slope of the incremental thickness region 2542 in FIG. 

25B is greater than the inner slope of the incremental thickness region. Note the outer 

slope of the incremental thickness region 2546 in FIG. 25C is greater than the inner slope 

of the incremental thickness region. 

[0244]   Incremental thickness Zone Width: The width of the incremental thickness zone 

or region is the distance measured from its beginning (where incremental thickness 

begins) on the side towards the outer edge of the prosthesis to the end of the zone or 

region (where incremental thickness ends) on the side towards the center of the 

prosthesis.  The width of this zone or region generally ranges between 1 mm to 7 mm, but 

in some cases is between 2.5 mm and 6.5 mm, and in most cases is between 2.5 mm and 5 

mm. 

[0245]   Incremental Thickness Profile of the prosthesis can be of an incremental 

thickness zone that ranges between 0.1 microns to 1,000 microns of incremental 

thickness.  The incremental thickness zone can start at or adjacent to the outer edge of the 
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[0256]   FIGS. 35-38 show aerial views of a plurality of contact lenses having various 

types of aperture widening zones.  While FIGS. 35-38 all illustrate contact lenses it will 

be appreciated that the same features described in reference to FIGS. 35-38 could be 

incorporated onto a scleral ring.  FIG. 35 shows a contact lens 3500 having a peripheral 

edge 3502 and pupil zone 3510. Pupil zone 3510 may have optical power or may be 

devoid of optical power and has a standard thickness and convex curve as that of a 

conventional contact lens having a specified optical power or lack thereof.  Located 

between peripheral edge 3502 and pupil zone 3510 is an incremental thickness region 

3506. It should be pointed out that the incremental thickness region (aperture widening 

zone) 3506 can start at or adjacent to the outer edge of the prosthesis. While a single ring 

is shown for incremental thickness region 3506 it is appreciated that there may be 

multiple rings or partial rings.  Surrounding incremental thickness region 3506 and 

located between peripheral edge 3502 and incremental thickness region 3506 is a 

peripheral region 3504.  Peripheral region 3504 has thickness and curvature equal to the 

standard thickness and curvature of a conventional contact lens.  An internal region 3508 

is located between pupil zone 3510 and incremental thickness region 3506.  Internal 

region 3508 has a thickness and curvature equal to that of a conventional contact lens. 

[0257]   FIG. 36 shows a contact lens 3600 having a peripheral edge 3602 and pupil zone 

3610.  Pupil zone 3610 may have optical power or may be devoid of optical power and 

has a standard surface friction, thickness, and convex curvature as that of a conventional 

contact lens having a specified optical power or lack thereof.  Located between peripheral 

edge 3602 and pupil zone 3610 is an increased surface friction region 3606.  Increased 

surface friction region 3606 includes a textured surface that increases surface friction.  

The textured surface can be created by, but not limited to, a different material, dimples, 

bumps, surfaces irregularities, any change in surface topography, or any combination 

thereof.  While a single ring is shown for increased surface friction region (aperture 

widening zone) 3606 it is appreciated that there may be multiple rings.  Surrounding 

increased surface friction region 3606 and located between peripheral edge 3602 and 

increased surface friction region 3606 is a peripheral region 3604.  Peripheral region 3604 

has a surface friction equal to the standard surface friction of a conventional contact lens.  

An internal region 3608 is located between pupil zone 3610 and increased surface friction 
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[0271]   The process further contemplates a fitting set of the prosthesis whereby in the case 

of the contact lens prosthesis a set of rings or series of dots or lines are painted or affixed 

to the contact lens; each dot, line or ring by way of example only being 1 mm less 

diameter than the outermost adjacent dot, line or ring.  This then allows an eye care 

professional to visually determine quickly when the prosthesis is tried on the eye of the 

wearer which contact lens provides the maximum aperture widening.  The professional 

can also then simply indicate the number of lines or rings present in the open aperture of 

various trial lenses thus allowing selection of the one that presents the greatest number of 

lines or rings within the aperture of the wearer�s eye. 

[0272]   In a first fitting method embodiment the following technique is followed in 

fitting the prosthesis that is taught herein: 

#1) Take a photograph of intended wearer�s eye or eyes while 

patient/intended wearer is relaxed without smiling;  

#2) Display or print photograph; 

#3) Measure the natural palpebral fissure or fissures as shown in 

the displayed or printed photograph; 

#4) Choose a trial prosthesis that provides good centration and has 

an overall outer diameter that is within the range of 1mm to 10mm wider 

than the palpebral fissure just measured of the intended wearer being fit, 

however in most cases it will be 2 mm to 4 mm wider; 

#5) Choose a prosthesis to be prescribed and/or delivered to patient 

after viewing the appearance of wearer�s eye (this can be done solely by 

the eye care professional and/or by feedback from the patient being fit); 

#6) Repeat the appropriate steps for fitting the second eye of the 

intended wearer or patient. 

[0273]   In a Second fitting method embodiment the following technique is followed in 

fitting the prosthesis that is taught herein: 

#1) Measure the natural palpebral fissure of the patient's/intended 

wearer�s eye or eyes while patient/intended wearer is relaxed without 

smiling; 

#2) Choose a trial prosthesis that provides good centration and has 

an overall outer diameter that is within the range of 1 mm to 10 mm wider 
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#1) Fit the prosthesis out of inventory or order a prosthesis that 

provides good centration and has an overall outer diameter that is within 

the range of 1 mm to 10 mm wider than the palpebral fissure just 

measured of the intended wearer being fit, however in most cases it will be 

2 mm to 4 mm wider.  

[0277]   FIG. 48 shows an example of a method for fitting a prosthesis as described herein.  

As seen in FIG. 48, an image 4800 is projected onto an individual's eye. Image 4800 

includes a scale 4802 with a plurality of markings 4804.  Marking 4804 are used to 

measure the individual�s palpebral fissure and used to determine the diameter of a 

prosthesis that will raise the upper lid, or depress the lower lid, thereby widening the 

individual's palpebral fissure. 

[0278]   It should be understood that any and all known contact lens treatments, colors, 

custom color designs (including color designs, such as by way of example only a limbal 

ring, color ring, or colored accent, imparted on the prosthesis to increase the appearance 

of the size of outer limbus thus making the wearer�s eye appear larger), coatings, 

materials, filtering of specific wavelength (lengths) of light, contact lens designs, shapes, 

optical powers including plano, static or dynamic focusing contact lenses, any known 

optical powers required for astigmatic, spherical, and presbyopic correction can be 

considered to apply to the prosthesis (contact lens or scleral ring) described herein.  By 

way of example only when the prosthesis is in the form of a contact lens the contact lens 

can be; single vision with spherical only optical power, single vision with sphero-cylinder 

optical power, multifocal with spherical only optical power, multifocal with sphero-

cylinder optical power.  A prosthesis in the form of a scleral ring would not have optical 

power and will not be considered single vision or multifocal.  

[0279]   It should be understood that the embodiments as disclosed herein cover any means 

by which a soft contact lens or hybrid contact lens or scleral ring increases the size of the 

wearer�s palpebral fissure by way of �one or more� of the following features of the 

contact lens, by way of example only; �incremental thickness region (aperture widening 

zone)�, increased overall thickness, increased edge thickness, increased overall diameter, 

localized area of increased thickness, increased convex surface friction, localized area of 

increased convex surface friction, increased partial area of raised thickness on convex 

surface, regressive thickness zone, convex surface treatment (material and/or texture),  
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truncation to superior edge of lens, truncation to the inferior edge of the lens, truncation 

to the superior and inferior edge of the lens, increased thickness of the edge of the lens, 

(partial or complete) band (bands) or ring (rings), dome (domes), segment (segments) of 

increased thickness on the convex surface of the contact lens external to the pupil zone, 

and increased base curve fit.  This list is not intended to be limiting. 

[0280]   In some, but not all, embodiments the prosthesis has an increased thickness region 

superior to the pupil zone. 

[0281]   In some, but not all, embodiments the prosthesis has an increased thickness region 

inferior to the pupil zone. 

[0282]   In some, but not all, embodiments the prosthesis has an increased thickness region 

superior and inferior to the pupil zone. 

[0283]   In some, but not all, embodiments the prosthesis provides truncation and/or 

weighting to stabilize the prosthesis.  

[0284]   In some, but not all, embodiments the lens edge is that of a conventional 

prosthesis thickness and edge. 

[0285]   In some, but not all embodiments, the lens edge has a thicker overall thickness and 

edge compared to traditional contact lenses. 

[0286]   It is important to note that the increased thickness of the contact lens prosthesis 

(whether within the pupil zone or external to the pupil zone) in most, but not all 

embodiments, does not alter the desired prescription or optical power of the portion of the 

contact lens that focuses light on the retina of the wearer of the contact lens. 

[0287]   In some embodiments one of a soft or hybrid contact lens is of spherical optical 

power, however the area peripheral to the pupilary zone is configured like that of a minus 

aspheric toric lens having an axis of 180 (+/-20 degrees) in terms of thickness, meaning 

the thickness above and below the pupilary zone is thicker than normal. 

[0288]   In other embodiments one of a soft or hybrid contact lens is of spherical optical 

power, however the area peripheral to the pupilary zone is configured like that of one of a 

soft or hybrid contact lens in terms of thickness, with the exception of this peripheral area 

being of increased thickness compared to that of a conventional/traditional soft or hybrid 

spherical power contact lens for the same optical power, diameter and base curve.    

[0289]   In some embodiments one of a soft or hybrid contact lens comprises astigmatic 

optical power, and the area peripheral to the pupilary zone is configured like that of a 
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the prosthesis) is steeper than the inner slope on the inside (closest to the center of the 

prosthesis). 

[0309]   In some embodiments, the region or zone of regressive thickness has an outer 

slope and a delta of maximum regressive thickness, whereby the inner slope on the side of 

the delta of maximum regressive thickness (closer to the center of the prosthesis) is the 

steepest. 

[0310]   In some embodiments, the region or zone of regressive thickness has an outer 

slope and a delta of maximum regressive thickness, whereby the inner slope on the side of 

the delta of maximum regressive thickness (closer to the center of the prosthesis) is equal 

to the outer slope. 

[0311]   In some embodiments, the prosthesis in the form of a contact lens or scleral ring 

can comprise finger like members that fold towards the center of the scleral ring when the 

eye lid closes or blinks and opens away (unfolds) from the center of the scleral ring when 

the eye lid is opened.  The finger like members can be located on the region of the scleral 

ring above and below the pupil of the eye.  The finger like members can elevate the upper 

lid and depress or lower the lower lid when the eye lid is open and not blinking or closed.   

[0312]   When the term contact lens is provided or used in this disclosure it is meant to be 

that of one of: a corneo-scleral contact lens or hybrid contact lens. 

[0313]   When the term incremental thickness region is used it is meant to be the aperture 

widening zone. 

[0314]   When the term regressive thickness region is used it is meant to be the aperture 

widening zone. 

[0315]   When the term increased surface friction region is used it is mean to be the 

aperture widening zone 

[0316]   In some embodiments of the prosthesis there may or may not be an incremental 

thickness zone (region, area), or a regressive thickness zone (region, area) but rather the 

surface of the zone or region is altered to provide increased lid friction compared to other 

areas of the prosthesis.  This region or zone of increased surface friction can be easily 

over come during an eye lid blink or forced closure but upon opening the eye lid this 

region of increased friction elevates the upper lid and/or depresses the lower lid thus 

opening the aperture of the eye. 
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[0330]   FIG. 62 illustrates the dimensions of a scleral ring 6230 compared to the anatomy 

of a human eye. The human eye has an upper lid 6220, a lower lid 6222, a cornea 6224, 

and a sclera 6228. Located at the interface of cornea 6214 and sclera 6228 is a limbus 

6226. Scleral ring 6230 having an aperture widening zone 6232 is shown as being worn 

on the eye and extends across cornea 6224 and limbus 6226 to sclera 6228 on both sides 

of cornea 6224. A visual representation  6200 of scleral ring 6230 is shown to the left of 

the eye (this is not the actual lens, but rather a representation showing the various 

dimensions of scleral ring 6130). As shown by visual representation 6200, scleral ring 

6230 has an aperture widening zone 6232 located adjacent to a peripheral edge 6202.  

Aperture widening zone 6232 is defined by an outer slope 6204, a maximum incremental 

thickness 6206, an inner slope 6208, and an inner edge 6210.  Located inside of inner 

edge 6210 is an open central aperture 6212 with a geometric center 6214 located therein.  

It can be seen from FIG. 62 that maximum incremental thickness 6206 is located outside 

of limbus 6226 on both sides of the eye. 

[0331]   FIGS. 63A-66D illustrate examples of how to measure the vertical dimension 

and/or the minimum vertical dimension for various shapes.  While these figures are 

simplified versions of exemplary shapes of aperture widening zones it is appreciated that 

any shape will have a vertical dimension and a minimum vertical dimension.  For 

purposes of these illustrations it will be assumed that the points used to measure vertical 

dimensions and/or minimum vertical dimensions would be located on the upper most part 

of an aperture widening zone and the lower most part of an aperture widening zone.  

[0332]   FIG. 63A shows a prosthesis 6300 having an aperture widening zone with an outer 

edge 6306 in the shape of a circle.  The upper most point of outer edge 6306 is shown at 

point 6302 and the lower most point of outer edge 6306 is shown at point 6304.  The 

vertical dimension (VD), measured from upper most point 6302 to lower most point 6304 

and projected onto a vertical axis, is shown on the left side of FIG. 63A.  Because outer 

edge 6306 is in the shape of a circle the vertical dimension (VD) is equal to the minimum 

vertical dimension (MVD).  For a circle, this is true for any rotational orientation of the 

prosthesis. 

[0333]   FIG. 63B shows a prosthesis 6350 having an aperture widening zone with an outer 

edge 6356 in the shape of an equilateral triangle.  The upper most point of outer edge 

6356 is shown at point 6352 and the lower most point of outer edge 6356 is shown at 
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example of various lenses that can be worn and is not meant to limit the dimensions 

and/or widening capacities of prostheses described herein. 

[0347]   Some embodiments include a prosthesis capable of being worn by a wearer 

comprising an aperture widening zone located on its convex outer surface.  The prosthesis 

has an overall diameter of Xmm, and the wearer’s eye comprises a vertical aperture 

measurement of Ymm, whereby Xmm is at least 1mm longer than Ymm.  The aperture 

widening zone widens the palpebral fissure of the eye of a wearer. 

[0348]   In some embodiments the aperture widening zone depresses (lowers) the lower lid 

of a wearer.  In some embodiments the aperture widening zone lifts (elevates) the upper 

lid of a wearer. In some embodiments the aperture widening zone lifts (elevates) the 

upper lid by at least 1 mm. In some embodiments the aperture widening zone depresses 

(lowers) the lower lid by at least 1 mm.  In some embodiments the aperture widening 

zone elevates the upper lid by less than 1 mm and/or depresses the lower lid by less than 1 

mm but widens the palpebral fissure of the wearer's eye by at least 1 mm.  

[0349]   The prosthesis comprises a material that is one of: hydrogel, silicon hydrogel, 

silicon, gas perm, hydrophilic, rigid and flexible. 

[0350]   In some embodiments the prosthesis that is corneo-scleral contact lens.  In some 

embodiments the prosthesis is a soft contact lens.  In some embodiments the prosthesis is 

a hybrid contact lens.  In some embodiments the prosthesis is a scleral ring. 

[0351]   In some embodiments the aperture widening zone is located internal to the edge of 

the prosthesis. In some embodiments the aperture widening zone begins at the outer edge 

of the prosthesis. 

[0352]   In some embodiments the aperture widening zone is rotationally symmetric.  In 

some embodiments the aperture widening zone is rotationally asymmetric. 

[0353]   In some embodiments the aperture widening zone has a maximum incremental 

thickness delta that is within the range of 25 microns and 1,000 microns.  In some 

embodiments the aperture widening zone has a maximum incremental thickness delta that 

is within the range of 100 microns and 400 microns.  

[0354]   In some embodiments the aperture widening zone is located within a range of 3 

mm and 8.5 mm from a geometrical center of the prosthesis.  In some embodiments the 

aperture widening zone is located within a range of 5 mm and 7.75 mm from a 

geometrical center of the prosthesis. 
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[0373]   In some embodiments the prosthesis has an aperture widening zone and the 

prosthesis is free to rotate during natural blinking. 

[0374]   In some embodiments the prosthesis comprises a colored area which adds to the 

cosmetic appearance of a larger eye when worn on the eye of a wearer.  In some 

embodiments the colored area is one of: a limbal ring, colored ring, or accent color.  

[0375]   In some embodiments the aperture widening zone is located above and below the 

geometrical center along an imaginary vertical axis which crosses the geometrical center 

of the prosthesis  

[0376]   In some embodiments the prosthesis comprises an aperture widening zone located 

to the right or left of the geometrical center along an imaginary vertical axis which 

crosses the geometrical center of the prosthesis. 

[0377]   Some embodiments include a prosthesis for a wearer�s eye having an overall 

diameter of Xmm, and the wearer�s eye having a vertical aperture measurement of Ymm, 

wherein Xmm is at least 1mm longer than Ymm.  The prosthesis has an aperture 

widening zone with an outer slope within the range of 3 degrees to 45 degrees. 

[0378]   Some embodiments include a prosthesis for a wearer�s eye having an overall 

diameter of Xmm, and the wearer�s eye having a vertical aperture measurement of Ymm, 

wherein Xmm is at least 1mm longer than Ymm. The prosthesis has an aperture widening 

zone with an inner slope within the range of 1 degree to 15 degrees.  

[0379]   Some embodiments include a prosthesis having an aperture widening zone located 

superior and inferior to its geometrical center.  The aperture widening zone has a 

thickness slope.  The thickness slope exceeding  50 microns of added thickness per 

millimeter  

[0380]   Some embodiments include a prosthesis having an aperture widening zone on its 

convex surface.  The aperture widening zone causing a bump on the convex surface.  The 

aperture widening zone has an outer slope thickness that is greater than 50 microns of 

added thickness per mm.  

[0381]   Some embodiments include a prosthesis having an aperture widening zone on its 

convex surface.  The aperture widening zone causing a bump on the convex surface.  The 

aperture widening zone has an inner slope thickness that is less than 50 microns of added 

thickness per mm.  







�������

�

CLAIMS 

1. A prosthesis capable of being worn on the eye of a wearer comprising: a convex surface 

and a concave surface; and an aperture widening zone comprising at least one surface feature 

comprising an area of incremental thickness with an added thickness delta located on the 

convex surface; wherein the prosthesis is configured to widen the natural palpebral fissure of 

the wearer's eye by at least 1 mm; wherein the prosthesis is capable of widening the natural 

palpebral fissure of the wearer's eye in any rotational orientation; and wherein the prosthesis 

is configured to be capable of freely rotating upon normal blinking when worn on the eye.  

2. The prosthesis of claim 1, wherein the prosthesis is a corneo-scleral lens.  

3. The prosthesis of claim 1, wherein the prosthesis is a scleral ring.  

4. The prosthesis of claim 1, wherein the aperture widening zone comprises a plurality of 

surface features comprising an area of incremental thickness with an added thickness delta.  

5. The prosthesis of claim 1, wherein the aperture widening zone comprises an outer slope 

and an inner slope with a maximum added thickness delta located in between.  

6. The prosthesis of claim 1, wherein the aperture widening zone has a minimum vertical 

dimension of at least 10.5 mm.  

7. The prosthesis of claim 1, wherein the prosthesis further comprises; a peripheral edge; a 

geometric center; and wherein at least a portion of the at least one surface feature is located at 

or outside 5.25 mm from the geometric center of the prosthesis.  

8. The prosthesis of claim 1, wherein the prosthesis comprises an overall diameter of at least 

14.5 mm.  

9. The prosthesis of claim 1, wherein the aperture widening zone is configured to depress a 

lower eye lid of the wearer by at least 1 mm or elevate an upper eye lid of the wearer by at 

least 1 mm.  

10. The prosthesis of claim 5, wherein the maximum added thickness delta is within a range 

of 25 microns to 1,000 microns.  

11. The prosthesis of claim 5, wherein the maximum added thickness delta is within a range 

of 75 microns to 400 microns.  

12. The prosthesis of claim 5, wherein the maximum added thickness delta is located between 

1.0 mm and 2.5 mm from a peripheral edge of the prosthesis.  

13. The prosthesis of claim 5, wherein the maximum added thickness delta is configured to 



�������

�

be located at or exterior to the corneal limbus of the wearer's eye when the prosthesis is worn 

on the eye.  

14. The prosthesis of claim 5, wherein the outer slope is greater than the inner slope.  

15. The prosthesis of claim 6, wherein the aperture widening zone has a minimum vertical 

dimension of at least 14 mm.  

16. The prosthesis of claim 1, wherein the aperture widening zone comprises an area of 

increased surface friction.  

17. The prosthesis of claim 16, wherein the increased friction is provided by a surface 

treatment, a coating, a different material, surface dimples, surface irregularities, or 

combinations thereof.  

18. A prosthesis comprising: a peripheral edge; a geometrical center; an aperture widening 

zone comprising an outer slope, an inner slope, a first point of maximum added thickness 

delta, a second point of maximum added thickness delta, and an incremental thickness 

diameter measured from the first point of maximum added thickness delta to the second point 

of maximum added thickness delta thru the geometrical center of the prosthesis; and an 

overall diameter measured from a first point on the peripheral edge to a second point on the 

opposing peripheral edge thru the geometrical center of the prosthesis and the aperture 

widening zone; wherein the overall diameter of the prosthesis is 14.5 mm or greater; wherein 

the outer slope has a thickness slope of 50 microns per millimeter or greater; wherein the first 

point and the second point of maximum added thickness delta of the aperture widening zone 

each have an added thickness of 75 microns or greater; wherein the first point and the second 

point of maximum added thickness delta of the aperture widening zone are located between 1 

mm and 3 mm from the peripheral edge; wherein the incremental thickness diameter is 10.5 

mm or greater; wherein the prosthesis is capable of widening the natural palpebral fissure of a 

wearer's eye in any rotational orientation; and wherein the prosthesis is configured to be 

capable of freely rotating upon normal blinking when worn on the eye.  

19. The prosthesis of claim 5, wherein the maximum added thickness delta is located at least 

5.25 mm from a geometrical center of the prosthesis.  

20. The prosthesis of claim 5, wherein the maximum added thickness delta is located at least 

5.5 mm from a geometrical center of the prosthesis.  

21. The prosthesis of claim 1, wherein the prosthesis is devoid of a stabilization zone.  

22. The prosthesis of claim 18, wherein the prosthesis is devoid of a stabilization zone. 


