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TORIC CONTACT LENSES 

Field of the Invention 

The invention relates to toric contaet lenses. In particular, the invention 

relates to toric soft contact lenses. 

Badc)iaand of the Inv~ 

10 The use of coellm .._for the cOrreclion of Vim acuity is well known. 

In particular, toric contact I~ are used for correction of the w~s astigmatism. 

- However, toric contact lenses are disadvantageous in that they rely on the interaction 

of the eyelid margin and the lens' thickness dif:fetmtial to orient the lens to the 

correct location on the wcaras eye. As the tbicbess of the lens ilKRISeS in the 

IS optical zone of the lens, the lens lifts more at the eyelid margins resulting in a 

decrease in the pressure on the peripheral areas that are the locations for the 

orienting mechanisms of the lens. Thus, the decrease in pressure results in a 

decrease in orientation characteristics. This problem ·is particularly acute with so­

called pills-powered toric lenses. Therefore, a need exists for an improved toric 

20 contact lens. 

Brief Description of the Drawings 

FIG. 1 is a plan view ·of a contact lens of the invention. 

2S FIG. 2 is a magnified, cross-sectional view of a portion of the lens edge of 

lens ofFIG. 1 atthe 180° axis. 

Detailed Description of the Invention and Preferred Embodiments 

It is a discoveiy of the invention that toric contact lenses with an improved 

30 design may be obtained by selection of certain lens parameters. The lens of the 

invention is advantageous in that it maintains good on-eye orientation whether the 

lens has a plus or a minus spherical power. 
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In one embodiment, the invention provides a toric contact lens comprising, 

consisting essentially of, and consisting of a convex outer surf3ce, a concave inner 

surface, the convex surface having one or more of a slab-off gap of about 2.0 mm to 

s about 6.00 mm, an edge thickness differential of about 0.1 to about 0.2 min. a sJab­

off' central diameter of about 7 to about 10 mm, and a bevel width of about O.SO to 

about 2.5 mm. 

··~. 
In another embodiment, the invention prOvidei a plus toric coatw:t lens 

10 comprising, consisting essentially of, and consisting of a convex outer surface, a 

IS 

. concave inner surface, the convex surface having one or more of a slab-off gap of 

about 3.50 mm to about 4.SO mm, an edge thickness ctift'enmtial of about 0.18 to 

about 0.19 aim, a slab-off central diameter or about 8.00 to about a.so mm, and a 

bevel width of about 1.40 to about 1.60 mm. 

In yet another embodiment, the invention provides a mimis toric contact lens 

comprising, consisting essentially of, and consisting of a convex outer surface, a 

concave inDer surface, the convex surface having one or more of a slab-off gap of 

about 3.50 inm to about 4.SO mm, an edge thickness differential of about 0.16 to 

20 · about 0.175 mm, a slab-off central diameter of about 9.00 to about 9.50 nun, and a 

bevel width of about 0.85 to about 1.15 mm. 

By "plus toric lens" is meant a contact lens with a toric, or cylinder 

2s correction, and a positive spherical power. By "minus toric lens" is meant a contact 

lens with cylinder correction and a negative spherical power. By "slab-oft" is meant 

the tapered area of the lens peripheral to the central optic zone. By "slab-off gap" is 

meant the area of the lens that is located between the edges of the slab-off's. By 

edge thickness differential" is meant the difference between the thickest portion of 

30 the lens periphery in a non-slab-off area and the thinnest part of the periphery within 

the slab-otf area. By "slab-otf central diameter" is meant the vertical distance 
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between the center points of the bottom edges of the slab-ofti. By ~el" is meant 

. an inclined area at the periphery of the lens. 

s Contact lenses useful in the inwmion may be either~ or, prefaably, soft 

lenses. having cylinder correction, which .lenses are made of any suitable material. 

The lenses of the mveniion may have any of a variety of corrective_ optical 

cbanctemtica ~ oato1bD _,.._in lddidoa to tbetmicCOll'aion. For 

enmpte, the leas may b&ve any om or more of IPheric, upberic, bifocal, 

10 mu1tifocal; or prismatic corrections. These corrections may be on either or both the 

_ convex or concave surface. 

Referring now to FIG. 1, toric comact lens 10 of the inwation is shown. 

Lens I 0 has convex surfilce 11 and a concave surfilce, not shown, that sits on the 

IS wearer's cornea. Convex surfiu:e 11 has central optical zone 12. Central optical 

zone 12 may be of any desired geometry that corresponds to the wearer's 

prescription including, without limitation, spherical, spherical multifocal, aspherical, 

and the like. A non-optical lenticular zone 13 surrounds the central optical mne 12. 

The optical zone of the concave surface is a tDric, or cylindrical, surface centered 

20 · about a toric axis that corrects for the wearer's astigmatism. 

Slab-oft" areas 1 S and 16 are shown at the peripheJy of leas 10. 1be slab-off 

gap 17 between the slab-off areas being 4.50 mm. The bevel width 14 of lens IO is 

1.00 mm. The sfab..oft'central diameter IS between center points 19 and 21 ofslab-

2s· offs 15 and 16, respectively, is 9.25 mm. 

• -~.~a 

FIG. 2 is a magnified, cross-sectional view ofa ponion of an edge oftens 10. 

Solid line 20 is the lens edge at 1800. The dashed line 22 is an overlay of the edge at 

90°. FIG. 2 illusttates the difference in thickness 23 between the horizontal and 

JO vertical meridians of the lens. The thickness differential orients the lens and may be 
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varied by modifying lens geometry to optimize lens rotation, movement, and 

· stabilization characteristics. 

s The lenses of the invention may be produced by any conventional method for 

producing contact lenses. For example, the lens design may be cut into a metal and 

the metal used to produce plastic mold inserts for the concave and convex surtaces 
of the lens. A lllitable liquid nlin is plwd between the~ the inserts 

compressed, ad the resin cured. Altematiwly, the lens of the invention may be 

10 produced by cutting the lens on a lathe. 
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What is claimed is: 

1. A toric contaet lens comprising a convex outer surface, a concave inner 

surface, the convex surface having one or more of a slab-off gap of about 2.0 mm to 

. 5 about 6.00 mm, an edge tbid:ness differential of about 0.1 to about 0.2 mm, a slab­

off central diameter of about 7 to about 10 mm, and a bevel width of lbout O.SO 1o 

about 2.5 mm. 

2. The lw of cllim 1~ wmrtia tbe leaa is a soft contact lens. 

10 

3. A toric plus contact lens comprising a convex outer surfa~ a concave inner. 

· surface, the convex surface having one or more of a slab-off gap of about 3.50 mm 

to about4.SO mm, aneclgethidcMss differential ofabout0.18to about0.19mm, a 

slab-off' ceatral diameter of about 8.00 to about 8.50 mm, and a bevel wiclda of about 

15 1.40 to about 1.60 mm. 

4. The lens of claim 3, wherein the lens is a soft contact lens. 

S. A toric minus contact Jens comprising a convex outer surface, a concave 

20 inner sur&ce, the convex surface having one or more of a slab-off gap of about 3.SO 

mm to about 4.50 mm, a edge thickness differential of about 0.16 to about 0.175 

mm, a slab-off central diameter of about 9.00 to about 9.SO mm, and a bevel width 

of about 0.8S to about 1.lS mm. 

25 
6. The lens of claim S, wherein the lens is a soft contact lens. 
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