United States Patent 9

Roffman et al.

U R

US005652638A
(111 Patent Number:
451 Date of Patent:

5,652,638
Jul. 29, 1997

[54] CONCENTRIC ANNULAR RING LENS
DESIGNS FOR ASTIGMATISM

[75] Inventors: Jeffrey H. Roffman; Edgar V.
Menezes, both of Jacksonville, Fla.

[73] Assignee: Johnson & Johnson Vision Products,
Inc., Jacksonville, Fla.

[21] Appl. No.: 433,741

[22] Filed: May 4, 1995

[51] Int. CLS oo G02C 7/04; GO2C 7/02;
AG1F 2/16

[52] U.S. Cl oo 351/161; 351/176; 623/6

[58] TField of Search 351/176, 159,

351/160 R, 160 H, 161, 168; 623/6

[56] References Cited
U.S. PATENT DOCUMENTS
3,623,800 11/1971 Volk

351/169

4,324,461  4/1982 Salvatori ............ 351/161
4,580,882 4/1986 Nuchman et al. . 351/176
4,932,970 6/1990 Portney .............. ... 31/160 R
5,016,977 5/1991 Baude et al. ....oeerrererenrennes 3517160 R
5,050,095 9/1991 Samad 395/23
5,125,729 6/1992 MEICUIE ..vvvrvrececrerirernesnsaressssees 351/161
5.220,359  6/1993 Roffman .........cccoueeeerasnennes 351/177
FOREIGN PATENT DOCUMENTS

‘WO093/03409  2/1993 WIPO.

Primary Examiner—Scott J. Sugarman
Assistant Examiner—Jordan M. Schwartz

[57] ABSTRACT

Concentric annular ring lens designs are disclosed for astig-
matic patients, particularly lens designs which reduce the
sensitivity of the patient to toric axis misalignment, thus
reducing the required number of stock keeping umits in
inventory for a toric product. Several of the concentric
annular ring lens designs comprise a multifocal concentric
annular ring design on either the front or back surface and
a toric curve on the reverse surface to correct for astigma-
tism. Alternating concentric annular rings divide the optical
zone of the contact lens into regions having at least two
optical powers, a first optical power corresponding to the
refractive spherical component of a patient’s basic prescrip-
tion Rx, and a second optical power corresponding to the
cylindrical power of a patient’s basic prescription Rx, or a
portion thereof, with an optional third intermediate optical
power, such that the multifocus toric lens is rotationally
desensitized because of the enhanced depth-of-field pro-
vided by the plurality of concentric annular rings. Some
embodiments of the present invention have a spherical front
or back surface wherein the opposite surface has a plurality
of toric annular rings. Some embodiments of the present
invention eliminate a toric surface, prism ballast and slab-off
features, and provide spherical optical powers at the basic
prescription Rx spherical power, the cylindrical power pre-
scription Rx, and an intermediate optical power intermediate
to the spherical and cylindrical optical powers.
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