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Title of the Invention: Automatic Identification Symbology Suitable For Contact
Lens Manufacturing Verification

Background of the Invention

The present invention relates to a method for identifying characteristics of an
ophthalmic lens such as an intraocular lens or contact lens, and lenses made according to
the method.

One type of contact lens is commonly referred to as a “spherical contact lens”,
1.e., contact lenses designed to provide a spherical optical correction (or “power”) to
compensate for myopia (nearsightedness) or hypermetropia (farsightedness). Such
contact lenses are also designed with fitting parameters, especially lens diameter and
effective base curve. Accordingly, a prescription for spherical contact lenses will
typically specify a spherical correction (power), lens diameter and base curve. Using
hydrogel lenses as an example, manufacturers typically market a series of spherical
hydrogel contact lenses, each series including lenses having common fitting parameters
and offering powers in 0.25 or 0.50 diopter increments.

In addition to spherical lenses, there are contact lenses commonly referred to as
“toric contact lenses”, i.e., contact lenses having a toric optical zone that are designed to
correct refractive abnormalities of the eye associated with astigmatism. The toric optical
zone provides cylindrical correction to compensate for the astigmatism, with the
cylindrical correction commonly referred to as the “cylindrical power”. The toric surface
may be formed in either the posterior lens surface (back surface toric lens) or the anterior
lens surface (front surface toric lens). Whereas spherical contact lenses are symmetrical
and may therefore freely rotate on the eye, toric contact lenses are asymmetrical and the

toric surface must align with the astigmatism of the eye. Therefore, toric contact lenses
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have ballast or other feature to prevent rotation of the lens on the eye. For example, one
or more sections of the lens periphery may be thicker or thinner than other sections to
provide the ballast. Toric contact lenses are manufactured with a selected relationship (or
offset) between the cylindrical axis of the toric optical zone and the orientation of the-
ballast. This relationship is expressed as the number of degrees (or rotational angle) that
the cylindrical axis is offset from the orientation axis of the ballast; toric contact lens
prescriptions specify this offset, with toric lenses generally being offered in 5 or 10
degree increments ranging from 0 to 180 degrees.

Since astigmatism requiring vision correction is usually associated with other
refractive abnormalities, such as nearsightedness or farsightedness, toric contact lenses
are generally prescﬁbed, in addition to cylindrical power and axes offset, with a spherical
correction and fitting parameters as for the aforementioned spherical contact lenses.
Accordingly, a prescription for toric contact lenses will typically specify spherical
correction (power), lens diameter, base curve, cylindrical correction, and axes offset.

The placing of markings on contact lenses which indicate certain parameters of
the lens is generally known. See, for example, US Pat. No. 6,079,826 to Bausch & Lomb
Incorporated, assignee herein, which discloses placing markings on the anterior and
posterior surfaces of the lens which, in combination, indicate the spherical correction for
that lens. In U.S. Patent No. 6,491,393, also to Bausch & Lomb Incorporated, markings
are placed on a toric contact lens, the markings being arranged in a manner that identifies
the offset between the cylindrical axis and ballast axis of the lens. US Patent lNo.
4,194,814 discloses contact lenses that include identifying indicia engraved in a lens
surface by subjecting the lens to a beam of laser radiation to form depressions in the lens
surface. It is mentioned that the indicia may be used to identify manufacturer, material
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lot, and production run of the lens, or to identify optical characteristics of lenses without
aétually measuring them.

There is thus disclosed in the prior art various methods for placing identifying
markings on contact lens which may be read (e.g., automatically by a reading
instrument) to ascertain various parameters of the lens. One drawback of these prior art
methods is that a lens may have many markings that clutter the peripheral zone of the
lens. See, for example, the lens in Fig. 2 of the ‘826 patent which includes a total of eight
markings (markings 6’ and 7’ consist of two characters each). Furthermore, markings
which form depressions in the mold tool (which are ultimately transferred to the lens
during the Iﬁolding of the lens) are difficult to clean which is can lead to increased tool
costs. It would therefore be desirable to have a method for marking an ophthalmic lens
such as an intraocular or contact lens which minimizes the amount of individual
markings having to be placed on the lens while still providing the desired amount of

information concerning the lens.

Summary of the Invention

The present invention providés a method for marking ophthalmjc lenses such as
7 intraocular or contact lenses with idéntifying indicia that indicates any desired parameter
of the lens while minimizing the amount of markings needing to be placed on the lens.
The invention will be described in regard to contact lenses although it is
understood that the invention is applicable to other types of ophthalmic lenses such as
intraocular lenses. It is envisioned that the invention may be applied to other types of

optical lenses as well, such as camera and spectacle lenses, for example.
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In a first aspect, the invention provides a method for marking a contact lens with
first and second markings wherein the second marking is embedded in the first marking,
The first marking may comprise a letter or other symbol, for example, that indicates the
power of the lens. The second marking may comprise a bar or data matrix code small
enough to embed within the outline of the first marking, the bar or data matrix code
indicative of the lot and SKU of the lens, for example.

In a further aspect, the invention provides a method of placing markings on a
toric contact lens by embedding an identifying code in the ballast and/or toric surface
indicating marks. Thus, while the ballast and toric surface marks are already in place to
indicate the rotational offset between these two lens features, the code embedded in these
marks may indicate one or more other characteristics of the lens as desired, e.g., power,

diameter, base curve, SKU, or lot number.

Brief Description of the Drawing

Figure 1 is a plan view of an exemplary contact lens in accordance with one embodiment
of the present invention; and
Figure 2 is a plan view of an exemplary contact lens in accordance with another

embodiment of the present invention.

Detailed Description

Referring now to the drawing, there is seen in Figure 1 an exemplary contact lens
10 having an anterior surface 12 and opposing posterior surface 14 surrounded by a
peripheral edge 11. At the center of the lens is optical zone 13 surrounded by peripheral
zone 15. Lens 10 includes a marking 16 which may consist of one or symbols S1 and S2
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located. This marking may indicate any desired property of the lens, e.g., the power of
the lens, the manufacturer, an inversion indicator (to tell the wearer which surface goes
against the eye), etc..

In the embodiment of Fig. 1, symbols S1 and S2 may be formed on the anterior
and posterior tools that make the opposite surfaces of the contact lens as disclosed in the
‘826 patent to reduce the number of unique tools required to mold a series of lenses. As
disclosed in the ‘826 patent, the symbol may comprise an alphanumeric code, for

~example. As seen in Fig. la, the letter “H” in symbol S1 has a perimeter S1° and
defining an internal area Al. In accordance with a ﬁrst aspect of the invention, a second
marking 18 is formed within area A1. Markings 18 may comprise a bar code as shown in’
Fig. 1a, or a data matrix code, for example, which indicates one or more other properties
of the lens such as lens diameter, base curve, SKU, and lot number, etc. Although it is
preferred that the second marking reside completely within the perimeter of the first
marking, overlapping may occur where the second marking extends beyond the
perimeter of the first marking.

The marking 16 may be applied by any known means, a preferred example being
by direct molding into the lens. This is easily accomplished by lathing, etching or
otherwise forming the markings in the mold tool used to injection mold the mold halves.
The markings in the tools are replicated in the moid halves as raised areas. These raised
areas are in turn replicated in the molded lens as recessed areas. Laser etching of the lens
may also be used exclusively or in combination with other techniques such as direct
molding. For example, the first marking 16 may be directly molded into the lens while

the second marking 18 is subsequently laser etched into the lens.
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In one possible embodiment of the invention, the first marking may be a toric
marking used to identify the cylindrical axis and ballast axis of a toric contact lens. As
described above, toric lenses typically include one or more markings along the ballast
axis and one or more markings along the cylindrical axis. The angular distance between
these markings indicate the rotational offset between the ballast axis and cylindrical axis,
commonly referred to as the axis offset. Thus, as seen in Figﬁre 2, toric lens 10’ includes
markings 19 indicative of the ballast axis and marking 26 indicative of the cylindrical
axis. One or more of the markings such as marking 20 includes a perimeter 20’ defining
an interne_ll area A2 wherein a second marking 22 may be formed. The_ second marki_ng
may indicate one or more lens properties such as power, base curve, diameter, SKU, lot
number, etc. The second marking may be a bar code as shown in Fig. 2, or data matrix
code, for example, and may be formed on the lens in any desired manner such as those
described above.

It will thus be appreciated that the present invention provides a method of
marking a contact lens, and a lens formed according to the method, wherein one

identifying code may be embedded into another identifying code formed on the lens.
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What Is Claimed Is:
1. A method of marking a lens with an identifiable code, said method comprising
the steps of:

a) providing a lens;

b) forming a first marking indicative of a first lens characteristic'on said
lens, said first marking having a perimeter defining an internal area; and

c) forming a second marking indicative of a second lens characteristic on

said lens within said internal area.

2. The method of claim 1 wherein said lens is an ophthalmic lens.

3. The method of claim 2 wherein said lens is a contact lens.

4. The method according to claim 1, wherein said second marking is a data matrix
code.

5. The method according to claim 2 wherein said contact lens is a toric contact lens

having a cylindrical axis and said first marking is indicative of said cylindrical axis of

said lens.

6. The method of claim 3 wherein said contact lens has one or more fitting

parameters énd, said second marking is indicative of one or more of said fitting

parameters of said lens.

7. The method of claim 3 wherein said contact lens has one or more manufacturing
. parameters associated therewith and wherein said second marking is indicative of one or

more of said manufacturing parameters of said lens.

8. The method of claim 1 wherein said second marking is a bar code.
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9. A lens having a first marking having a perimeter and a second marking, said first
and second markings indicative of first and second characteristics of said lens,

respectively, said second marking being formed within said perimeter of said first

marking.

10. The lens of claim 9 wherein said second marking is a data matrix code.

11.  The lens of claim 9 wherein said second marking is a bar code.

12. The lens of claim 9 wherein said first marking is indicative of the power of the
lens.

13.  The lens of claim 10 wherein said lens has one or more fitting parameters

associated therewith and said second marking is indicative of one or more of said fitting

parameters of said lens.

14. The lens of claim 9 wherein said lens is a contact lens.
15. The lens of claim 9 wherein said lens is an intraocular lens.
16. A contact lens having a first marking having a perimeter and a second marking,

said first and second markings indicative of first and second characterisﬁcs of said lens,
respectively, said second marking being formed within said perimeter of said first
marking, one of said first and second markings being é data matrix code.

17. A contact lens having a first marking having a perimeter and a second marking,
said first and second markings indicative of first and second characteristics of said lens,
respectively, said second marking being formed within said perimeter of said first

marking, one of said first and second markings being a bar code.
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