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CONTACT LENS PACKAGES
This invention relates to packages for storing contact lenses. In particular,
the invention provides a contact lens package that facilitates removal of the lens

~ from the package.

Background of the Invention
Contact lenses have been used to improve vision for many years. Contact
lenses originally were made of hard materials, which were relatively easy to handle,
but were uncomfortable on-eye for many patients. More recently, softer lenses
made of hydrogels, including silicone hydrogels, have been commercialized, which

lenses are more comfortable to wear.

Most contact lenses, in particular soft contact lenses, typically are packaged
in individual blister packages having a bowl portion and a foil top. The more pliable
the lenses, the more problems that are presented to the user in removing the lenses
from the package. For example, the soft contact lenses may be difficult to grasp and

extract from the package or the lens may fold on itself when extracted.

Brief Description of the Drawings

Figure 1 is a side view of a conventional contact lens package showing a
partial cross-section with the cover partially peeled back.

Figure 2 is a top plan view of one embodiment of a contact lens package of
the invention.

Figure 3 is a cross-section of the contact lens package of Figure 2.

Figure 4 is a perspective view of the package of Figure 2.

Figure 5 is a top plan view of a second embodiment of a contact lens package
of the invention.

Figure 6 is a cross-section of the contact lens package of Figure 5.

Figure 7 is a perspective view of the contact lens package of Figure 5.
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Detailed Description of the Invention
The invention provides contact lens packages, and methods of using and
making such packages, that facilitate removal of the lens from the packages. In the
packages of the invention, removal of the lens is facilitated by providing a package
which elevates the lens when the package is opened. The invention is useful with

any type of contact lens, but may find its greatest utility with soft contact lenses.

In one embodiment the invention provides a contact lens package
comprising, consisting essentially of, and consisting of a means for elevating a

contact lens stored therein.

Typically, soft contact lenses are purchased by the consumer in blister
packages. A blister package is a small, bowl-shaped, fluid-filled package the top of
which is sealed with a laminated foil top. When the conventional blister package is
opened, the lens remains in the bottom of the fluid-filled cavity that typically is
bowl-shaped.

In Figure 1 is shown a side view of a conventional blister package 10
showing a contact lens 17 and a lens storage solution 18 therein. The package 10 is
composed of a base 11, cover 12, and flange 14. Base 11 has a bowl-shaped recess

13 the circumference of which is contiguous with flange 14.

It is a discovery of the invention that removal of the lens from a package can
be facilitated by providing a means for elevating the lens when the package is
opened. The lens may be elevated any amount of height, but preferably is elevated
so that it is above the surface of the lens storage solution within the package. More
preferably, the lens is elevated above the top edges of the cavity in which the lens

has been packaged.
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The elevation means may be any means suitable for elevating the contact
lens to the desired height. Thus, the elevating means may be, without limitation, a
mechanical deformation of the storage cavity within the package when the package
is 6pened which deformation results in elevation of the lens, a spring, a lever, a
sponge, a foam or other means that is activated on opening of the package to elevate
the lens and combinations thereof. In the packages of the invention, preferably, the
elevating means is a mechanical deformation of the package or a foam that, when

wetted on package opening, expands and elevates the lens to the desired height.

In Figures 2, 3 and 4 are shown a top plan, a cross section, and a perspective
view, respectively of a package 20 of the invention. Package 20 has a cover 22.
The base of package 20 is composed of sidewalls 21 and bottom 23, within which
base is housed lens 27 and solution 28. The circumference of sidewalls 21 are
contiguous with a flange 25. Additionally, sidewalls 21 and bottom 23 define a
cavity 26 which cavity is segmented into three sections by at least two partitions 24.
Partitions 24 are contiguous with and extend downwardly from inner surface 29 of
cover 22. When cover 22 is intact and package 20 is sealed, partitions 24 exert a
downward pressure on the inner surface 30 of bottom 23. The pressure is sufficient
to deform inner surface 30 and bottom 23 so that a depression is formed in inner
surface 30, which depression preferably is a substantially concave or bowl-shaped
area in which the lens resides when the package is sealed. Partitions 24 are sized
and shaped, and formed of a material sufficiently rigid, to exert the desired amount
of pressure on bottom 23. Bottom 23 is preferably made of a material that is more
flexible than partitions 24 and more preferably is more ﬂexible than partitions 24

and cover 22.

Figure 4 depicts that, when cover 22 is lifted upwardly, the downward

pressure exerted by partitions 24 is relieved allowing inner surface 30 of bottom 23
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to assume a convex shape. This serves to raise lens 27 out of cavity 26 for easy

removal from the package.

The base and cover of the package may be made from any of a number of
materials provided that those materials are compatible with the inspection and
sterilization requiremenfs of contact lens manufacture. Examples of suitable
materials include but are not limited to polypropylene, polyethylene, nylons, olefin
co-polymers, acrylics, rubbers, urethanes, polycarbonates, or fluorocarbons. The -
preferred materials are metallocenes polymers and co-polymers made of
polypropylene, polyethylene, having a melt flow range of about 15 g/10 minutes to
about 44 g/10 minutes as determined by ASTM D-1238. The base and cover may be

made by any of convenient means and preferably are made by injection molding.

In Figures 5 through 7 is shown a second embodiment of the invention. .
Package 40 has a cover 42 and a base composed of sidewalls 41 and bottom 49.
Sidewalls 41 and base 49 define a cavity therebetween. Cover 42 has inner surface
51, which inner surface 51 has a ring 44 extending downwardly therefrom. When
cover 42 is intact and package 40 is sealed, ring 44 serves to divide the cavity
formed by sidewalls 41 and base 49 into an inner cavity 53 and an outer cavity 55.
Ring 44 contacts the inner surface 45 of bottom 49 so as to form a water-tight
compartment, inner cavity 53, in which lens 47 and storage solution 48 are stored

_and isolated from foam 58 contained in outer cavity 55. When cover 42 is lifted
upwardly, the seal for inner cavity 53 is disrupted and the contents of inner cavity 53
and outer cavity 55 are mixed. When solution 48 comes into contact with foam 58,
foam 58 absorbs the solution and expands upwardly elevating lens 47, as depicted in

Figure 7.

The foam useful in this embodiment may be any foam that is capable of
expansion upon wetting with lens storage solution. Additionally, the foam selected

must not introduce contaminants into the lens package and must be able to withstand
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the sterilization process for the contact lens and package. A suitable foam useful in
the invention is an open cell polymer foam as for example one made from
hydroxylated polyvinyl acetate. One such type of foam is commercially available
under the name MEROCEL®. The amount of foam used will depend upon the size
of the cavities in the package within which the lens and foam reside. An amount of
foam is used that, upon wetting with the storage solution, expands sufficiently so as
to elevate the contact lens to a desired height, preferably to elevate the lens above

the height of the cavity in which the lens resides.

The materials useful for forming the cover and base of this embodiment of
the package are the same as for those of the first embodiment. However, in this
package, it is not preferred that the cover or the ring material be made of a higher

modulus material than the base.

The packages of the invention preferably are used to store contact lenses
made from silicone elastomers or hydrogels, which include but are not limited to
silicone hydrogels, and fluorohydrogels. Soft contact lens formulations are
disclosed in US Patent No. 5,710,302, WO 9421698, EP 406161, JP 2000016905,
U.S. Pat. No. 5,998,498, US Pat. App. No. 09/532,943, U.S. Patent No. 6,087,415,
U.S. Pat. No. 5,760,100, U.S. Pat. No.5,776, 999, U.S. Pat. No. 5,789,461, U.S. Pat.
No. 5,849,811, and U.S. Pat. No. 5,965,631. The foregoing references are hereby
incorporated by reference in their entirety. More preferably, the packages are sued
to store soft contact lenses made from etafilcon A, genfilcon A, lenefilcon A,
polymaéon, acquafilcon A, balafilcon A, lotrafilcon A. and silicone hydrogels as
prepared in U.S. Pat. No. 5,998,498, US Pat. App. No. 09/532,943, a continuation-
in-part of US Pat App. No. 09/532,943, filed on August 30, 2000, U.S. Patent No.
6,087,415, U.S. Pat. No. 5,760,100, U.S. Pat. No.5,776, 999, U.S. Pat. No.
5,789,461, U.S. Pat. No. 5,849,811, and U.S. Pat. No. 5,965,631 hereby

incorporated by reference in their entirety.
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What is claimed is:

1. A contact lens package, comprising a means for elevating a contact
lens stored therein, wherein the elevating means is selected from the group
consisting of a mechanical deformation of the storage cavity within the package, a

sponge, a foam or a combination thereof.

2. The package of claim 1, wherein the elevating means is a mechanical

deformation of the package.
3. The package of claim 1, wherein the elevating means is a foam.

4. A contact lens package, comprising:

(a)  acover having an inner surface;

(b)  abase comprising at least two sidewalls and a bottom, the bottom
having an inner surface, wherein the at least two sidewalls and bottom define a
cavity suitable for housing a contact lens in a solution; and

(c)  atleast two partitions contiguous with and extending downwardly
from the inner surface of the cover, wherein the at least two partitions divide the
cavity into a plurality of sections and further wherein the at least two partitions exert
a downward pressure on the inner surface of the bottom sufficient so that, when the

cover is intact and the package is sealed, a depression is formed in the bottom.

5. The package of claim 4, wherein the depression is substantially
concave.

6. The package of claim 4, wherein the depression is substantially bowl-
shaped.
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7. The package of claim 4, wherein the cover is made of a material that

is less flexible than the material from which the bottom is made.

8. A contact lens package, comprising:

(a) a cover having an inner surface;

(b)  abase and comprising at least two sidewalls and a bottom having an
inner surface and wherein the sidewalls and base define a cavity; and

(¢) aring extending downwardly from the inner surface of the cover,
wherein, when the cover is intacf and the package is sealed, the ring divides the
cavity into a water-tight, inner cavity suitable for housing a contact lens and a
solution and an outer cavity suitable for housing a foam capable of expansion upon
wetting with lens storage solution;

wherein when the cover is lifted upwardly, the contents of the inner cavity

mix with the contents of the outer cavity so that the lens is upwardly elevated.

9. The package of claim 8, wherein the foam is an open cell polymer

foam.

10.  The package of claim 8, wherein the foam is a hydroxylated

polyvinyl acetate foam.

11. A method for elevating a lens from a package, comprising the step of
providing a package with an elevating means therein, wherein the elevating means is
selected from the group consisting of a mechanical deformation of the storage cavity

within the package, a sponge, a foam or a combination thereof.

12.  The method of claim 11, wherein the elevating means is a

mechanical deformation of the package.

13.  The method of claim 11, wherein the elevating means is a foam.
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