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MARKINGS FOR CONTACT LENSES

5 - Field of the Invention
The invention relates to marks useful i in ophthalnuc lenses. In pamcular the
invention relates to contact lenses that have highly visible marks.

‘ Backgmmdofthelnvenhon

10 Theuseofmarksoneomlenssformdlmngwheth«melensnsforthe
right or left eye is well known. Additionally, it is known to use marks for indicating
serial numbers, lot and batch numbers, and optical powers. Fina'lly, marks have
beenusedtomeumthermoftbehnsontheeyeuwenasmmthelens
formspeeuonbyqudnywmolpamnd
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One problem with some of the known marks is that they are difficult to see.

Thus, a need remains for marks with improved on-eye visibility so that the mark
may be used as 2 diagnostic tool. Additionally, a need remains for marks with
improvedoﬁ-eyevia'bﬂity-soﬁmﬂnmmydiﬁ'auﬁm;heinsideﬁ'omthe

20  outside of the lens. |

Brief Description of the Drawing
FIG. 1 is a plan view of a lens with a mark of the invention.
FIG. 2a depicts a cross-sectional view of a mark of the invention.
25 "~ FIG. 2b is a longitudinal section of a mark of the invention.

Detailed Description of the Invention and Preferred Embodiments
The invention provides a mark or a contact lens that is easily visible to the
observer when the lens is off of the wearer’s eye, but that is not visible or is nearly
30 invisible when the lens is on the wearer’s eye when the wearer is being observed
under normal conditions. At the same time, when the lens is off of the eye and being
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held in ambient or additional hght the mark is readily visible and may be used to
delineate the inside from the outside of the lens. The mark of the invention also is
visible in diagnostic settings, such as under a slit-lamp and, thus, provides a

convenient diagnostic tool for assessing position of the lens.

In one embodiment, the invention provides a mark for a contact lens
comprising, consisting essentially of and consisting of a depression comprising,
consisting essentially of and consisting of one or more side walls, the surfaces of the
side walls being smooth, and a bottom having a roughened surface, the side walls
being contiguous with the bottom. In another embodiment the invention provides a
contact lens comprising, consisting essentially of and consisting of a front and a
back surface, at least one of the surfaces having one or more marks, the one or more
marks comprising, consisting essentially of and consisting of a depression
comprising, consisting essentially of and consisting of one or more side walls, the
surface of the side walls being smooth, and a bottom having a roughened surface,
the side walls being contiguous with the bottom. In yet another embodiment the

invention provides a method of making a contact lens having at least one mark of the
. .

By “smooth side wall” is meant that the surface of the side wall has a
roughness of less than about 10 i« RMS, preferably less than about 3 4 RMS. By

“roughened surface™ 1smeantﬂuttheanfaoexsuneven,orlsssmoothwmparedto
the side walls.

Generally, the marks of the invention are depressions having 8 bottom with a
roughened surface and side walls the surfaces of which are smooth, a critical feature
of the mark. } is one discovery of the invention that when a lens having the mark of
the invention is placed on the eye, the lens deforms to assume the shape of the eye
and the mark flexes so that its smooth side walls are exposed to the wearer’s eyelid.
Thus the roughened bottom does not interfere with lens comfort or impede rotational
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stability of the lens. It is another discovery of the in_vention that by providing the

bottom with a roughened surface, the mark becomes significantly more visible than
in the absence of such roughening.

The mark of the invention has a top, side walls and a bottom, the side walls
and bottom being contiguous. The top of the mark is the point at which the surface
of the mark joins the surface of the lens into which the mark is formed. One

_ordinarily skilled in the art will recognize that the mark of the invention may be of

any of a variety of shapes and still possess smooth side walls and a roughened
bottom. For example, the mark may have a cross-section that is parabolic, spherical,
hemispherical, eiliptical, flat, or convex. The top of the mark also may be of any

the fike. Preferably,themrkishemisﬁhaieﬂinshapeinmss-ucﬁon.

The width of the mark must be sufficiently narrow so that tear film does not
fill the mark and render it indistinguishable from the rest of the lens and/or the iris ~
and other structures behind the lens. The width of the mark of the invention is sbout
25 t0 sbout 300 1, preferably 25 to about 250 1, more preferably about 50 to about
200 . The length of the mark is as long as is practicable without interfering with

~ the lens’ opticsandlorthepuiphaﬂedgcoftheleqs. Generally, the length is about

0._2mabmt3.0mm,prefa:blyabm:t0.6toaboml.5mm.

" The depth of the mark is critical. The mark must be sufficiently deep so that
the roughened surface does not interact with the lens wearer's eyelid. Geaerally, the
mark is about 10 p2 to about 50 , preferably about 10 1 t0 about 35 p in depth. The
width to depth ratio is generally about 15:1 to about 2:1, preferably about 10:1. For
ease of manufacture, preferably the mark is of an overall width that is the same
throughout the mark.
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Turning now to the figures, FIG 1 depicts the convex surface 11 of lens 10.

Marks 12 and 13 are shown at the lens’ periphery along the 0 -180° axis. One

ordinarily skilled in the art will recognize that the marks of the invention may be
placed at any point on the lens surface that is outside of the optical zone. FIGs. 2a
and 2b are magnified cross-sectional and longitudinal views, respectively, of mark
13. FIG. 2ais a view along I-I of FIG. 1 and FIG. 2b is view along II-II. The mark

| l3lnssno_othsidewalls 14 and concave bottom 15. Concave bottom 15 faces

. towards the surface 11 of lens 10 into which the mark is formed. Roughened surface
10

16 of bottom 15 is seen. The angle formed at the junction of the mark and the lens
surface is designed for wearer comfort. For marks with widths of less than about
100 1, the angle . can be of any size. Although FIG. 1 depictsamark onthe
convex surface of the lens, a preferred placement, it will be recognized that the mark

may be placed on the concave surface or in a layer between the concave and convex
surfaces of the lens.

The contact lens useful with the mark of the invention may be made of any

- known material suitable for making contact lenses. Preferably, the contact lenses

are soft contact lenses, more preferably silicone or hydrophilic hydrogellenses.

" Such lenses and materials for their production are well known to those ordinarily

skilled in the art.

Contact lenses may be made with the marks of the invention by any
convenient method. For example, such marks may be formed in the lens by using a -
laser, clectrical discharge machining (“EDM"), mechanical scribing, diamond
scribing, ultrs-sonic scribing, holographic marking, and scattering by surface
disruption. The roughened bottom may be formed using the same methods, the
specific method being selected based on whether a uniform or randomly roughened
bottom is desired. In a preferred method, the mark is made using diamond scribing
and the bottom is then roughened using EDM. Although the mark may be added to
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the lens after the lens’ manufacture, it is preferably added to the lens during its
manufacture.

In a preferred manufacturing process for adding the lens during lens
manufacture, durable molds are used to make resiﬁ molds into which monomers
and/or prepolymers are added and cured to form the contact lenses. The durable
molds may be constructed of any suitable material such as, without limitation,
quartz, glass, stainless steel, copper alloy, or brass that additionally may have
various nickel or nickel a_lloy plate coatings. Any coating material that takes the
form of the mold nay be used. The durable molds may be treated via acid etching,

laser, electrolysis, diamond scribing, or other known methods to cut the mark into
the surface of the mold.

The durable mold then is integrated into an injection molding process that is
used to make the resin molds. The mark, according to a preferred embodiment, will
rise out from the surface of the resin mold. When the prepolymer and/or monomer
mixture used to make the lens is cured between the mold halves, the mark imprinted
into the resin is transfesred to the lens.

If  laser is used, the preferred laser is 8 YAG laser. Lasers may be used
with or without masks. It is preferred not to use a mask to control the laser and to
cut into the durable mold only in the areas of the mark Preferably, the laser beam
has‘hshigheuenagyintheeema’ofthebeammpmthmaslnpeonthedntﬂe
mold in a single pulse or pass. Lasers also may be used to directly mark contact
lenses with the mark.

It will be understood by those of ordinary skill in the art that various other
changasofthe'dc;uils of the invention described may be made. Such changes are
intended to be included within the scope of the invention claimed.
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1. A mark for a contact lens comprising a depression comprising one or more
side walls, the surfaces of the side walls being a smooth surface, and a concave

~ bottom contiguous with the side walls and having a roughened surface, the mark

having a depth of about 10  to about 50 .

2. The mark of claim 1, wherein the side walls are of & roughness of less than
about 10 4 RMS.

3. The mark of claim 1, wherein the mark has a width of about 25 to about 300
u and a width to depth ratio of about 15:1 to sbout 2:1.

4. ThemirkofclaimZ,whereintbemarkhsawidthofaboutZStoabmnBOO
u and a width to depth ratio of about 15:1 to about 2:1.

S. A contact lens comprising a front and a back surface, at least one of the
mhmgmamm&mwﬁgawnmpﬁﬁng
one or more smooth side walls and a concave bottom contiguous with the side walls,

'theconuvebonomhavingamughenedanﬁcé;themnkhvingadepthofm

10 u to about 50 p.

6.  The lens of claim 5, wherein the side walls are of a roughness of less than
about 10 RMS.

7. The mark of claim 5, wherein the mark has a width of about 25 to about 300
u and a width to depth ratio of about 15:1 to about 2:1.

8 The mark of claim 6, wherein the mark has a width of about 25 to about 300
p and a width to depth ratio of about 15:1 to about 2:1.
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