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CONCENTRIC BIFOCAL CONTACT LENS

BACKGROUND OF THE INVENTION

This invention relates to contact lenses and, more
particularly, to an improved bifocal corneal contact
lens.

As people age, it is known that the accommodation
faculties of the eye weaken and presbyopia occurs.
Bifocal spectacles, which provide different correction
powers for the upper and lower lens portions, have
traditionally been used for patients with presbyopia.

The advent of small diameter corneal contact lenses
has resulted in the widespread use of contact lenses.
Most of these have been single vision types, although
there have been a number of approaches tried to achiev-
ing an acceptable bifocal contact lens. One approach
has been to produce a lens having a bottom portion
which is either thicker or wider than the rest of the lens.
In this type of lens, the object is to orient the near vision
portion on the bottom, and the larger or heavier portion
of the lens acts as “ballast” to achieve this. However,
such construction of the lens has not proved to be satis-
factory for a number of reasons.

Another type of bifocal contact lens is the so-called
concentric or annular bifocal wherein the two correc-
tion regions are in the form of a circular central correc-
tion region and a surrounding concentric annular cor-
rection region. In one version of this lens, the central
optical zone contains the correction for the patient’s
distance vision, and is called the distance power area.
The surrounding concentric annular region contains the
near vision correction, and is called the near power
area. When the patient glances downwardly, he or she
is able to look through the near power area for viewing
near objects, regardless of the rotational orientation of
the lens. There are substantial problems with this ap-
proach, however. In addition to having to glance down-
wardly to see close objects, the lens is problematic for
~ low light conditions, such as night driving, wherein the
pupil will become large, and a large fraction of the
received light will pass through the near power area,
thereby resulting in a large blur circle and concomitant
navigational difficulties.

Another version of the concentric bifocal contact
lens puts the near power region in the center, and sur-
rounds it with a distance power annular region. For
example, in the U.S. Pat. No. 3,726,578 there is dis-
closed a concentric bifocal contact lens wherein a cen-
tral circular near viewing segment formed of one mate-
rial is fused into an indentation in a lens body formed of
another material. In this patent, the near viewing seg-
ment is indicated as having a diameter within a range of
0.1 to 0.3 mm. less than the near point pupil size of the
eye under an active state of near accommodation.

In the book entitled “Contact Lens Practice” by Ro-
bert B. Mandell, published by Charles C. Thomas Co.,
there is disclosed another concentric bifocal contact
lens having the near power area in the center and the
distance power area in the surrounding annulus. In this
reference, the near segment diameter is stated to be
equal to the pupil size under bright illumination, or 0.1
mm. to 0.2 mm. smaller. Mandell also teaches that this
lens should be fitted in a low position, so that when a
patient looks at a distance he views primarily through
the concentric distance portion, and when the gaze is
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directed from distance to near, the eye shifts down into
the near power region.

It has been found that concentric bifocal contact
lenses, with the near power area in the center of the
lens, made consistent with the teachings of the above
referenced prior art, tend to suffer significant disadvan-
tages. These disadvantages result, inter alia, from the
near power region being either too small or too large,
which causes substantial problems under certain light
and distance conditions. Also, the need for either seg-
ments of different material in the lens, or for having a
lens which is fit low in the eye, can give rise to problems
which would be unnecessary if an acceptable single-
material symmetrically fit bifocal contact lens were
available.

It is an object of the present invention to provide such
an improved concentric bifocal contact lens.

SUMMARY OF THE INVENTION

The present invention has a combination of features
which result in solution of the prior art problems with
concentric bifocal corneal contact lenses. In accordance
with an embodiment of the invention, there is provided
a thin circular lens body formed of a single piece of
plastic material. The body has a symmetrically curved
rear surface adapted to fit centrally on the corneal sur-
face of the eye. The lens body has a near power correc-
tion region of circular periphery in the central portion
thereof, surrounded by a concentric distance power
annular correction region. In accordance with an im-
portant feature hereof, the near power central region
has an area which is substantially equal to half the pupil
area of the eye under average reading light conditions,
defined herein as about 80 foot candles.

As stated, the lens of the present invention is formed
of a single material, and is designed for a central fit.
Further, the selection of a near power central region
having an area which is substantially equal to haif the
pupil area under average reading light conditions has
been found to result in very substantial advantage under
important conditions such as night driving, without
significantly compromising the near vision characteris-
tics. Unlike prior art lenses, wherein the near power
region was either too large or too small for proper
operation under some conditions, and/or wherein mul-
tiple material lenses or unusual fitting was required, the
present invention provides good operating characteris-
tics over a wide range of conditions with a single mate-
rial lens that is centrally fit.

In bright light, when the pupil is small, the relatively
narrow cone through which light is received will result
in a good depth of field, so that distance vision impair-
ment, due to viewing through the near power region,
will not be a substantial problem. In dim light, the pupil
will be large and a major fraction of the light will be
received through the annular distance power region,
thereby resulting in good distance vision, such as for
night driving. Applicant has found that if the near
power region is made larger than is taught herein, the
latter advantage will not attach, and, for example, night
driving vision will be impaired by having too large a
fraction of the light pass through the near power region.
If the near power vision is made smaller than is taught
herein, the near vision characteristics will be compro-
mised.

Further features and advantages of the invention will
become more readily apparent from the following de-



