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Duo Packaging for Disposable Soft Contact Lenses using a Substrate

RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Utility Patent
Application No. 11/780,994 filed July 20, 2007 by Stephen D. Newman titled,

"Duo Packaging for Disposable Soft Contact Lenses Using a Substrate,” now
U.S. Pat. No. 7,832,552 which application claims priority to U.S. Provisional

10 Application No. 60/832,324 filed July 21, 2006 titled "Duo Packaging for
Disposable Soft Contact Lenses Using a Substrate," now expired. U.S. Utility
Patent Application No. 11/780,994 is a continuation-in-part application of U.S.
application Ser. No. 11/404,200, filed on April 13, 2006, now U.S. Pat. No.
7,828,137, which is a divisional application of U.S. application Ser. No.

15 10/789,961, filed on Feb. 27, 2004, now U.S. Pat. No. 7,086,526, which is a
continuation-in-part of U.S. patent application Ser. No. 10/781,321, filed Feb. 17,
2004, now abandoned, which is a continuation-in-Part of PCT Patent Application
Serial No. PCT/AU02/01105, filed Aug. 7, 2002, designating the United States,
publication number W0/2003/016175, which PCT Application claims priority to

20 Australian Patent Application no. AU 2001 PR0007086 filed August 17, 2001.

BACKGROUND
[0002] Soft disposable contact lenses are commonly contained in

25  disposable packages. As packaging adds to the overall cost of the lens, it
should be made as economically as possible but without compromise to the
requisite packaging criteria. The traditional blister pack packaging (shown in
FIGS. 1-3) for disposable lenses (both bi-weekly and daily) consists of a
polypropylene receptacle for the lens (herein after referred to as a "boat"),

30 topped by a muiti-layer film including polyethylene, aluminum, a bonding agent
and polypropylene. The boat is typically an injection molded plastic which has

high stiffness but is capable of limited elastic deflection and includes a
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preformed recess. The boat is filled with a suitable storage solution, preferably
saline, and receives a single lens in situ. The blister pack is then autoclaved
using steam and pressure to terminal sterility. These blister packs are
presented to the patient in boxes of individual packs (FIGS. 4-5) or as multiple
blister strips.

[0003] The marketing objective is to present the contact lens to a
patient in an aesthetically pleasing package that both satisfies the statutory
requirements for sterility and stability, and allows the patient to remove the lens
safely and easily. The packaging is used only once and is discarded after the
lens is removed. This impacts the costs of the lens/package combination. In
order to reduce the overall price of the lens to the patient, the cost of the
packaging should be kept to an absolute minimum. In addition, disposability of
lens packages necessitates conformity with ecological standards.

[0004] The lens must be kept hydrated while in the package.
Consequently, the package must be well sealed and should minimize water
vapor transmission through the boat and laminated layer to maximize the shelf
life and prevent dehydration of the lens contained therein. During use, the user
removes the laminated material from a flange formed on the boat by peeling
back the cover to expose the lens immersed in a hydrating solution.

[0005] There is a long felt need in the disposable contact lens
Industry to provide an economic, space-efficient, and convenient, disposable
contact lens package without compromise to durability, sterility, and utility of the

lens.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings illustrate various embodiments of
the principles described herein and are a part of the specification. The
llustrated embodiments are merely examples and do not limit the scope of the
claims.

[0007] FIG. 1 is a plan view of a typical prior art disposable blister

contact lens package.
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[0008] FIG. 2 is a side elevation of the package of FIG. 1 with the lid
peeled away to release the contact lens therein.

[0009] FIG. 3 is a perspective view of the partially opened package of
FIG. 2.

[0010] FIG. 4 is a side elevation view showing a stacking arrangement
for two identical prior art contact lens packages according to one embodiment.

[0011] FIG,' 5 is a perspective view showing a plurality of blister packs
stacked as in FIG. 4 and contained in a carton.

[0012] FIG. 6 is a top perspective view of a contact lens package,
according to one exemplary embodiment.

[0013] FIG. 7 is a bottom perspective view of a contact lens package,
according to one exemplary embodiment.

[0014] FIG. 8 is a side view of a contact lens package including a
center substrate and a foil layer on a top and bottom surface of the substrate,
according to one exemplary embodiment.

[0015] FIG. 9 is a top perspective view of a partially opened contact
lens package, according to one exemplary embodiment.

[0016] FIG. 10 is a side view of a partially opened contact lens
package, according to one exemplary embodiment.

[0017] FIG. 11 is a top perspective view of a partially opened contact
lens package, according to one exemplary embodiment.

[0018] FIG. 12 is a bottom perspective view of a partially opened
contact lens package, according to one exemplary embodiment.

[0019] FIG. 13 is a perspective cutaway view of a partially opened
contact lens package, according to one exemplary embodiment.

[0020] FIG. 14 is an exploded view of a contact lens package,
according to one exemplary embodiment.

[0021] FIG. 15 is a side cross-sectional view of a contact lens

package substrate formed by a two shot mold, according to one exemplary

embodiment.
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[0022] FIG. 16 is a side cross-sectional view of a contact lens
substrate including a center orifice formed by a two shot mold, according to one
exemplary embodiment.

[0023] FIG. 17 is a top perspective view of a center substrate of a
contact lens package, according to one exemplary embodiment.

[0024] FIG. 18 is a bottom perspective view of a center substrate of a
contact lens package, according to one exemplary embodiment.

[0025] FIG. 19 is a bottom view of a center substrate of a contact lens
package, according to one exemplary embodiment.

[0026] FIG. 20 is a bottom view of a center substrate of a contact lens
package, according to one exemplary embodiment.

[0027] FIG. 21 is a cross sectional view of a center substrate of a
contact lens package, according to one exemplary embodiment.

[0028] FIG. 22 is a bottom perspective view of a substrate showing
ribs or ridges on the handle end, according to one exemplary embodiment.

[0029] FIG. 23 is a bottom perspective view of a substrate showing
apertures on the handle end, according to one exemplary embodiment.

[0030] FIG. 24 is a bottom perspective view of a substrate showing
gripping protrusions on the handle end, according to one exemplary
embodiment.

[0031] FIG. 25 is a bottom perspective view of a substrate showing a
frictional surface on the handle end, according to one exemplary embodiment.

[0032] FIG. 26 is a top perspective view of a form restoration
member, according to one exemplary embodiment.

[0033] FIG. 27 is a top perspective view of a form restoration
member, according to one exemplary embodiment.

[0034] FIG. 28 is a perspective view of the top of a button foam
restoration member, according to one exemplary embodiment.

[0035] FIG. 29 is a cut-away view of a hollow button foam restoration
member, according to one exemplary embodiment.

[0036]' FIG. 30 is a cut-away view of a solid button foam restoration

member, according to one exemplary embodiment.
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[0037] FIG. 31 is a perspective view of the top of a bi-nippled foam
restoration member, according to one exemplary embodiment.

[0038] FIG. 32 is a cut-away view of a bi-nippled foam restoration
member, according to one exemplary embodiment.

[0039] FIG. 33 is a perspective view of the top of a convex nippled
foam restoration member, according to one exemplary embodiment.

[0040] FIG. 34 is a cut away view of a hollow nipple foam restoration
member, according to one exemplary embodiment.

[0041] FIG. 35 is a cut-away view of a convex nippled foam
restoration member, according to one exemplary embodiment.

[0042] FIG. 36 is a perspective view of the top of a button shaped
foam restoration member with a center cavity, according to one exemplary
embodiment.

[0043] FIG. 37 is a cut away view of a button shaped foam restoration
member with a center cavity, according to one exemplary embodiment.

[0044] FIG. 38 is a flow chart illustrating a method for forming a
contact lens packaging substrate using a two-shot mold, according to one
exemplary embodiment.

[0045] FIG. 39 is a flow chart illustrating a method for assembling a
contact lens packaging having a center substrate and sealing foil on both the
top and bottom surfaces, according to one exemplary embodiment.

[0046] FIG. 40 is a top view of a contact lens package shape
including a substantially flat side configured for ease in packaging, according to
one exemplary embodiment.

[0047] FIG. 41 is a side view of a contact lens package shape
including a substantially flat side configured for ease in packaging, according to
one exemplary embodiment.

[0048] FIG. 42 is a bottom view of a contact lens package shape

Including a substantially flat side configured for ease in packaging, according to

one exemplary embodiment.
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[0049] FIG. 43 is a top view of a plurality of contact lens packages
including a substantially flat side configured for ease in packaging, according to
one exemplary embodiment.

[0050] FIG. 44 is a front view of a plurality of contact lens packages in
a secondary pack, according to one exemplary embodiment.

[0051] Throughout the drawings, identical reference numbers

designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[0052] The present specification provides an economical package
without compromise to statutory and medical requirements of contact lens
packages and other objects mandated to be stored in a sterile environment.
Particularly, the exemplary single-use package, in the embodiments described
below, offers a number of advantages over the prior art blister pack concept.
FFirst, the present exemplary single-use package is smaller and slimmer than
traditional blister packs, which lends itself to disposability and is ideal for
traveling. Additionally, the number of packages in a secondary container may
be increased, yet storage space for that secondary package may be reduced.
For ease of explanation only, the present packaging configuration will be
described in the context of a singlé use package for packaging contact lenses.
However, the present systems and methods may be used to form a packaging
for any desired object that could be stored in a sterile environment including,
but in no way limited to, intraocular implants, onlays, sutures, medical implants,

medical instruments, dental implants, dental equipment, and the like.

[0053] Further, the present exemplary economical package may be
designed to incorporate any number of materials, colors, and/or surface finishes
while still conforming to statutory medical device requirements.

[0054] The present exemplary single-use package may be include foil
sheets attached to either side of a substrate which minimize light exposure and
prevent oxygen transmission. Further, according to one exemplary embodiment,

there is no air in the package, thus ballasted autoclaving is not required. The
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absence of air in the exemplary package contributes to lens stability in the
package. Thus, the shelf-life of a contact lens in a single-use package may be
extended. Overall, the present exemplary single-use package is a more
convenient and cost effective form of packaging compared to traditional blister
packs.

[0055] As alluded to previously, conventional contact lens packages
are typically stiff and preformed with a profiled recess to house the lens therein.
The preformed recess in the conventional packages is intended to ensure that
the lens shape is maintained and is not deformed by the package. According to
one exemplary embodiment, a contact lens package disclosed herein does not
maintain the lens in an equilibrated position, but instead holds the lens in a
flattened or compressed state.

[0056] According to another exemplary embodiment, the internal
depth of a contact lens package may be less than the overall natural sagittal
depth of the contact iens contained therein. Further, according to one
exemplary embodiment, the exemplary single-use package may be flexible and
not preformed, and may actually contribute to adjustments to the shape of the
lens in the package.

[0057] Additionally, exemplary contact lens packaging disclosed
herein may vary in stiffness. More particularly, stiffness of the contact lens
package was previously thought essential to protect the lens. However, if wall
stiffness is abandoned as an essential packaging criterion, alternative contact
lens packages with significant space economy may be contemplated.

[0058] In one exemplary embodiment, a contact lens package
includes a package with a contact lens therein, wherein the package has an
internal depth which is less than an overall sagittal depth of the contact lens
when the contact lens is in its equilibrated form.

[0059] In an additional exemplary embodiment, a method of forming a
substrate member of a single use contact lens primary package includes
forming a first portion of the substrate member with a first shot of a two shot
mold and forming a second portion of the substrate member with a second shot

of the two shot mold, wherein the second shot only injects homopolymer
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polypropylene over portions of the substrate member that will be exposed to a
contact lens and/or the hydration medium stored therein.

[0060] In yet another exemplary embodiment, a contact lens package
is formed by providing a substrate having a body with a front surface and a
back surface, wherein the body defines a center orifice that passes from the
front surface to the back surface. According to this exemplary embodiment, the
contact lens package is formed by first removably adhering a top foil member to
the front surface of the substrate. Then, a contact lens and a support medium
are inserted into the center orifice. Once the contact lens and support medium
are inserted in the center orifice, a hydration medium may be added and a back
foil is then coupled to the back surface of the substrate.

[0061] An alternate embodiment of the present exemplary
configuration provides a single use package for retaining a contact lens, with at
least one barrier material defining an internal space for holding a contact lens; a
medium in the space for maintaining lens hydration; and means to enable
release of the lens from the space; where at least one barrier layer is formed
from a 'homogenous, pliable material.

[0062] In an additional embodiment, a single-use package capable of
holding a contact lens is provided. The package has two sheets of material; and
a support member between the two sheets of material. The two sheets of
material are sealed on opposing sides of the support member to define a
contact lens orifice. A contact lens can be compressed or otherwise confined in
the package such that the lens is always maintained in a consistent orientation
inside the contact lens orifice. According to one exemplary embodiment, the
lens is maintained with its outer surface oriented toward the top sealing
material. This arrangement ensures the lens will be presented to the wearer in
the correct configuration for easy removal and insertion into the eye.

[0063] Another exemplary embodiment includes a single-use package
with a contact lens therein. The package includes fwo sheets of material sealed
on each side of a substrate defining an orifice, a restoring member in the form
of a spring disc or a sponge disc and an amount of hydration medium is

disposed between the sheets in the orifice. According o this exemplary
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embodiment, the lens is maintained in a flattened state while the package is
sealed.

[0064] A package for contact lenses and a method for manufacturing
the contact lens packaging are described in detail below. More specifically, a
package with a substrate having a sheet on both the top and bottom surfaces is
disclosed herein. According to one exemplary embodiment, the package is
dimensionally smaller than traditional packages. Further, a method for
manufacturing the above-mentioned package is disclosed as well as a method
for providing a seal that is both easy to open and more resistant to
environmental breach when compared to traditional seals.

[0065] As used in the present specification'and in the appended
claims, the term “sterilizable” refers generally to any material or combination of
materials which may come into physical and fluid contact with a contact lens or
other object contained within a finally formed package. Although polypropylene
is commonly used as a sterilizable material in packages, any other material that
is capable of creating a sterile environment for contact lenses, medical devices,
or dental devices can be used in the present article and method as well.
According to one exemplary embodiment, a sterilizable material may include
any material accepted by the Food and Drug Administration (FDA) as suitable
for the packaging of sterile medical devices.

[0066] In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough
understanding of the present systems and methods. It will be apparent,
however, to one skilled in the art that the present apparatus, systems and
methods may be practiced without these specific details. Reference in the
specification to “an embodiment,” "an example” or similar language means that
a particular feature, structure, or characteristic described in connection with the
embodiment or example is included in at least that one embodiment, but not
necessarily in other embodiments. The various instances of the phrase “in one
embodiment” or similar phrases in various places in the specification are not

necessarily all referring to the same embodiment.
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[0067] Referring to FIGS. 1 and 2, there is shown a typical prior art
disposable blister contact lens package (1) which is formed in two parts. The
package (1) includes a blister pack member (2) which is sealed by a membrane
(3) forming a lid on the package (1) and which may be peeled away to release a
contact lens (4) therein. In FIG. 3, the package of FIG. 2 is shown with the
membrane (3) peeled away to expose the contact lens (4). Typically, the
member (2) will be a preformed blister pack and include a profiled recess (5)
which provides a recess in which a lens may be placed. The member (2) is
typically injection molded and the package is completed with a sealing
membrane (3) which mates with a flange (6) to create a sterile seal. The contact
lens (4) is immersed in a solution (7) which keeps the lens hydrated until it is
removed from the pack. The injection molded member (2) makes this an
expensive package to manufacture, with the result that the contact lens will
inevitably be more expensive for the consumer.

[0068] FIG. 4 shows a stacking arrangement for two identical prior art
contact lens packages (10 and 11). FIG. 4 illustrates that while two packs
conveniently inter-fit, the two packs occupy a thickness greater than the
thickness (or depth) of a single pack. ldeally, a lens package should occupy as
little space as possible considering the relatively small size of a contact lens.
Economy of storage space is an important issue where lenses are mass
produced. The existing blister packs take up a disproportionate amount of
space relative to the size of the lens, leading to increased handling and storage
costs. FIG. 5 shows a plurality of like blister packs (12) stacked as in FIG. 4 and
retained in a carton (13). This bulky, inconvenient, and materials-intensive form
of lens packaging exists as a result of conventional wisdom which suggests that
lenses can only be stacked in rigid containers which isolate the lens from

external load.

Exemplary Articles
[0069] FIG. 6 is a top perspective view of a contact lens package,
according to one exemplary embodiment. As illustrated in FIG. 6, the present

exemplary contact lens package (100) includes a center substrate (110)
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including a top sheet member (150) coupled to the top surface of the substrate.
According to one exemplary embodiment, the top sheet member (150) is
coupled to the top surface of the substrate (110) by a secure but detachable
connection such that the top sheet member (150) can be separated from the
substrate (110) with a constant and relatively low pulling force. Additionally, as
will be described in further detail below, the top sheet member (150) is coupled
to the top surface of the substrate (110) sufficient to allow the exemplary
contact lens package (100) to be autoclaved. Further, FIG. 6 shows that the
top sheet member (150) may contain various words and/or images including,
but in no way limited to a brand name (300), a design (320), and/or information
about the contact (310), for example, that it is for the left or right eye, ana
instructions for use.

[0070] Similarly, FIG. 7 is a bottom perspective view of the present
exemplary contact lens package (100), according to one exemplary
embodiment. As illustrated, a bottom sheet member (160) is coupled to the
bottom surface of the substrate (110), opposite the top sheet member (150).
According to the exemplary embodiment illustrated, the bottom sheet member
(160) may be permanently or quite securely coupled to the bottom surface of
the substrate (110). According to the exemplary embodiment illustrated in FIG.
7, the bottom sheet member (160) may be secured without thought for removal
because no removable member will be accessed though removal of the bottom
sheet member from the substrate. FIG. 7 also illustrates an exemplary handle
end (220) or gripping surface that can be formed on the bottom surface of the
substrate (110).

[0071] According to one exemplary embodiment, the exemplary top
sheet (150) and the exemplary bottom sheet (160) may include a laminate foil.
The exemplary laminate foil may include, but is in no way limited to, a bottom or
innermost layer comprising a homogeneous material such as polypropylene to
which covers at least the region of the foil that may be in physical or fluid
contact with the lens. This innermost layer must be devoid of potentially toxic
leachable materials. Above the inner layer may be, according to one exemplary

embodiment, a layer of metal foil such as aluminum that provides strength and
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flexibility to the laminate. Above the aluminum layer, a top layer may be formed
including a polymer, such as, but not limited to polyethylene, PET, or
polyamide. According to one exemplary embodiment, the top and bottom
sheets are capable of allowing the terminal sterilization of the package
contents, by for example, moist heat, dry heat or gamma ray irradiation, as well
as maintaining a sterile environment within the contact lens package on
prolonged storage

[0072] Similarly, the exemplary bottom sheet (160) may also include a
laminate foil, according to one exemplary embodiment. As mentioned above,
the top or innermost layer of the bottom sheet (160) which is in physical or fluid
contact with the lens includes a sterilizable material. The bottom sheet (160) is
otherwise designed to maintain the integrity of the packaging during handling,
and may comprise the same layers as the top sheet (150), as mentioned above.
As mentioned, the bottom sheet (160) will not typically be opened and thus may
be permanently attached to the substrate (110), such as through a high
temperature heat seal or other substantially permanent coupling. In an
exemplary embodiment, the laminate foil forming the bottom sheet (160) is
shorter in length than the substrate (110) such that the bottom sheet covers and
is attached to body end of the substrate, but not to the handle portidn. Words
and images may also be printed on the bottom foil prior to or after application to
the substrate (110). "

[0073] FIG. 8 illustrates a side view of the present exemplary contact
lens package (100), according to one exemplary embodiment. As shown, a
maijority of the height of the present contact lens package (100) is made up of
the substrate (110). FIG. 8 also illustrates the top sheet member (150) and the
bottom sheet member (160) coupled on opposing sides of the substrate (110).
In some exemplary embodiments, the sagittal depth of the lens (200) in a
relaxed state is greater than the internal depth of the substrate defined by the
center orifice (180). According to this exemplary embodiment, the lens (200) is
compressed to fit inside the package (100) c;r by the package itself. This
exemplary configuration allows for a lighter and more cbmpact package (100).

However, the present exemplary contact lens package (100) is in no way limited

12
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to a package in which the contact lens (200) is compressed therein. Rather, the
present exemplary teachings and methods may be similarly incorporated in a
contact lens package (100) having an internal cavity, defined by the center
orifice (180), that is larger than the sagittal depth of the contact lens (200).

[0074] FIG. 9 illustrates a top perspective view of a partially opened
contact lens package, according to one exemplary embodiment. As shown in
FIG. 9, the exemplary substrate (110) includes an orifice (180) defined therein.
According to one exemplary embodiment, the contact lens (200) is disposed in
the orifice (180) either alone or with a re-shaping member (not shown) such as
a spring disc or a sponge. FIG. 9 also illustrates a seal mark (170) indicating
where the top foil (1 50) was adhered to the top surface of the exemplary
substrate (110). As shown in FIG. 9, the seal mark (170) may include a peak
(175) or a point used to initiate removal of the top sheet member (150) from the
substrate (110). According to one exemplary embodiment, the incorporation of
the peak (175) allows the initial force imparted on the foil to be applied to a
relatively small area of bonded material, thereby allowing for easy initiation of
the separation of the top sheet member (150) from the substrate (110).
According to one exemplary embodiment, a relatively large portion of the top
sheet member (150) may be bonded to the substrate (110) thereby increasing
the barrier between the atmosphere and the contact lens (200). Consequently,
when compared to traditional contact lens packaging, the present exemplary
contact lens packaging system (100) reduces the risk that a loss of sterility of
the contact lens will occur.

[0075] FIG. 10 further illustrates the effect of removing the top sheet
member (150) from the substrate (110), according to one exemplary
embodiment. As mentioned, the contact lens (200) may be compressed when
positioned in the orifice (180) portion of the substrate (110) and the top sheet
member (150) and the bottom sheet member (160) are sealed to the substrate.
Once the top sheet member (150) is removed, the contact lens (200) may
return to its natural sagittal depth. As illustrated in FIG. 10, the lens (200) may

return to its natural curved shape without outside motivation. Alternatively, a
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spring disc or sponge member may be included in the orifice (180) to aid the
lens in returning to its natural shape.

[0076] FIG. 11 illustrates an exemplary contact lens packaging
system (100) including a spring disc (190) disposed in the orifice (180). For
clarity, the contact lens (200, FIG. 10) that rests on top of the spring disc (190)
has been removed. According to one exemplary embodiment, the spring disc

(190) may be positioned in the orifice (180) as an integrated portion of the

substrate (110). Alternatively, the spring disc (190) may be an independent
member disposed in the orifice (180) without coupling structure, thereby
allowing the spring disc (190) to float within the orifice. Furthermore, the spring
disc (190) may include interference features, such as a flange or other
component that interacts with the substrate (110) to somewhat maintain the
position of the spring disc, without being an integrated portion of the substrate.

[0077] As shown in the exemplary bottom perspective view of FIG.
12, the bottom sheet member (160) is not removed during removal of a contact
lens (200, FIG. 10) from the contact lens packaging system. Rather, according
to one exemplary embodiment, the bottom sheet member (160) is securely
adhered to the bottom surface of the substrate (110) without access tabs or any
other material that allows for the removal of the sheet member. Also illustrated
in FIG. 12, the ridged grip area (140) of the substrate (110) aids in the gripping
and separation of the top sheet member (150) from the substrate.

[0078] FIG. 13 is a perspective cutaway view of a partially opened
contact lens package, according to one exemplary embodiment. As illustrated
in FIG. 13, the substrate (110) defines an orifice (180) sized to receive the
contact lens (200) and other packing elements. For example, according to one
exemplary embodiment, a shape restoration element (190), such as a spring
disc or a sponge may be present below the lens (200).

[0079] According to one exemplary embodiment illustrated in FIG. 13,
the substrate (110) may be formed from a plurality of materials including a
sterilizable barrier region (130) that may be exposed to the lens (200). This
sterilizable barrier region (130) may include, according to one exemplary

embodiment, a homogeneous material such as natural or homopolymer
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polypropylene to maintain the sterility of the lens following terminal sterilization.
Alternatively, the sterile region (130) may be formed of any number of FDA
approved sterilizable materials. According to this exemplary embodiment, the
remaining portion of the substrate (110) is composed of a bulk or core material
(120). The core material (120) can comprise essentially any material, as the
core material (120) does not contact and is in no way exposed to the lens (200),
thereby providing the ability to include any number of colors, surface finishes,
stiffness, and other desired material properties from the core material (120).

[0080] Due to the fact that the core material (120) does not contact
and is in no way exposed to the lens (200), sterility requirements do not
constrain the choice of materials. For example, according to one exemplary
embodiment, the core material (120) may include, but is in no way limited to,
glass filled polypropylene, acrylonitrile butadiene styrene, polystyrene,
polyethylene terepthalate, polypropylene copolymer, polymethylpentene,
polycarbonate, polysulphone, polyethylene naphthalate, cyclic olefin copolymer,
fluorinated ethylene propylene, efc., to achieve desired coloring, finish, shape,
etc.

[0081] The packaging (100) including both a barrier material (130)
and a core material (120) can be formed, according to one exemplary
embodiment, though a two-shot molding process and allows for significant
design flexibility. Further details of the two-shot molding process will be
provided below. As illustrated in FIG. 13, the substrate includes a packaging
end (210) which contains the lens (200), and a handle end (220) which can be
gripped by the patient to open the packaging for use. The handle end (220) of
the packaging is designed to allow for easy handling of the packaging.

[0082] Turning now to FIG. 14 which illustrates an exploded view of
the present exemplary contact lens package, according to one exemplary
embodiment. As shown, the shape restoration member (190), which may
include, but is in no way limited {o, a spring disc or a sponge member, may be
physically separate from the substrate (110). According to this exemplary
embodiment, having the shape restoration member (190) physically separate

from the substrate (110) allows for free flotation of the shape restoration
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member (190) within the center orifice (180). Additionally, according to one
exemplary embodiment detailed below with reference to FIG. 39, manufacturing
the present exemplary contact lens package (100) with the shape restoration
member (190) separate from the substrate (110) allows for the rear assembly of
the contact lens package and off-line pre-coupling of the top sheet member
(150) to the top surface of the substrate (110).

[0083] As mentioned previously, design flexibility, in terms of
materials, colors, surface finishes, and mechanical properties, may be provided
to the present exemplary contact lens package by forming both a barrier
material (130) portion and a core material (120) portion, according to one
exemplary embodiment, though a two-shot molding process. FIG. 15 is a side
cross-sectional view of a contact lens package substrate (110) formed by a two
shot mold, according to one exemplary embodiment. As illustrated in FIG. 15,
the substrate (110) includes both a core material (120) and a barrier material
coating (130).

[0084] According to one exemplary embodiment, the core material
(120) may be formed of any number of materials including non FDA approved
materials. This flexibility provides for the ability to select materials based on
color, texture, material properties, cost, and the like. According to this
exemplary embodiment, the core material (120) may be formed by a first shot of
a two-shot molding process. Subsequent to the formation of the core material
(120), the barrire material coating (130) may be formed by the second shot of
the two-shot molding process. As shown, this forms a layer of the barrier
material coating (130) on the core material (120). While the formation of the
two-shot molded substrate (110) illustrated in FIG. 15 is described as forming
the core material (120) first, followed by the forming of the barrier material
coating (130), the order of operations and formation may be reversed.

[0085] According to one exemplary embodiment, the thickness of the
barrier material coating (130) on the top layer of the core material (120) may be
approximately, but is in no way limited to, 0.01 mm and the core material may
have a thickness of approximately, but is in no way limited to, 0.70 mm. While
the present substrate structure is described in the context of forming a substrate
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(110) for use with a top sheet member (150) and a bottom sheet member (160),
the same principles and practices of using a two-shot molding method to create
a core material (120) and a barrier material coating (130) may also be applied
to traditional boats such as those illustrated in FIGS. 1-5.

[0086] As used herein, and in the appended claims, the term “barrier

material” or “barrier material coating” are meant to be understood as any

~material that is non-toxic and non-leaching and may be used to form the portion

of a composite packaging that contacts the lens and/or hydration medium.

[0087] In addition to coating the top layer of the substrate (110) using
the two-shot molding method, the orifice (180) configured to house the contact
lens (200) is also coated with the barrier material coating (130) to assure that
the contact lens is not exposed to the core material (120) during manufacture or
storage. FIG. 16 is a side cross-sectional view of a contact lens substrate
including a center orifice formed by a two shot mold, according to one
exemplary embodiment. As illustrated, the inner wall of the orifice (180) is
coated with the barrier material (130) in order to assure sterility of the contact
lens. As shown, a contact lens will be hermetically sealed both from the outside
atmosphere and the core material (120) on each side by the barrier material
(130) and on the top and bottom surfaces by the top sheet member (150) and
the bottom sheet member (160), respectively. According to one exemplary
embodiment, the mold used to form the barrier material (130) on the inner wall
of the orifice (180) may be configured to provide a thicker layer of sterilizable
barrier material, as compared to that formed on top of the core material (120),
in order to assure sterility of the lens containing orifice (180). According to one
exemplary embodiment, the barrier material (130) on the inner wall of the orifice
(180) may vary in thickness, but is in no way limited to, a range of
approximately 0.10 mm to 0.20 mm.

[0088] According to one exemplary embodiment, the core material
(120) comprises the bulk of the substrate (110). The barrier material (130) is in
a layer above core material (120) and surrounding the center orifice (180). The
barrier material on the top of the substrate (110) may also serve to bind the top

sheet member (150) to the substrate (110). For example, the top sheet
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member (150) may be attached to the substrate (110) by a removable heat seal
between in what is commonly called an easy peel seal. The barrier material
(130) may be polypropylene, and polypropylene coating the top of the substrate
(110) may be bound to polypropylene on the bottom of the top sheet member
(150) through a removable heat seal. The top sheet member may be attached
to as large an area of the top surface of the substrate (110) as desired to form a
seal that will not break or compromise the sterility of the contact lens (200).
FIG. 13 illustrates a seal mark (170) on the substrate (110) wider than used in
edge seals in traditional packaging. This ensures a strong seal to protect
sterility. The adhesive also includes a peak (175, FIG. 12) toward the handle
end (220, FIG. 13) of the packaging, which helps the consumer to start a break
in the seal and pull back the top sheet member (150, FIG. 13).

[0089] Turning now to the shape and features of the substrate portion
(110) of the present exemplary contact lens package (100), FIGS. 17-18
illustrate a top view and a bottom view of a center substrate (110) of a contact
Iehs package, according to one exemplary embodiment. As illustrated in FIG.
17, the handle end (220) of the exemplary substrate (110) includes the ridged
gripping surface (140) for aiding a patient in correctly griping and holding the
substrate during opening of the package (100). As shown, the handle end
(220) of the exemplary substrate (110) may be thinner than the packaging end
(210) of the substrate. According to this exemplary embodiment, the thinner
portion of the handle end (220) allows the exemplary substrate (110) to bend
from the handle end (220) during opening by a patient at a greater radius than
the packaging end (210). This feature aids in allowing a more secure grasp of
the top sheet member (150, FIG. 14) during opening.

[0090] FIG. 18 illustrates a feature of the bottom surface of the
present exemplary substrate (110). As shown, a retention seat (800) may be
formed around the center orifice (180) on the bottom surface of the substrate
(110). According to this exemplary embodiment, a shape restoration member
(190, FIG. 14) or other feature may be sized larger than the through hole in the
center orifice (180) such that the shape restoration member engages the

retention seat (800) when inserted from the bottom. Once inserted in the
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retention seat (800), the shape restoration member (190, FIG. 14) will then be
retained by the coupling of the bottom sheet member (160, F IG. 14) fo the
bottom surface of the substrate (110), thereby constraining the shape
restoration member. According to this exemplary embodiment, the retention
seat (800) prevents the shape restoration member (190, FIG. 14) from
interfering with removal of the contact lens (200, FIG. 14) from the package
(100, FIG. 14) after opening.

[0091] FIGS. 19 and 20 are bottom views of a center substrate (110)
of a contact lens package (100, FIG. 14), according to one exemplary
embodiment. In contrast to the previous substrates (110, FIGS. 17 and 18), the
exemplary substrates illustrated in FIGS. 19 and 20 include the shape
restoration member (190) formed as an integral portion of the substrate (110).
As shown, the restoration member (190) is formed directly in the center orifice
(180) where it will receive an inserted contact lens (200). According to this
exemplary embodiment, the shape restoration member (190) may be formed
entirely of a barrier material (130), or may alternatively be formed from a core
material (120) coated by a barrier material (130), such as by a two-shot mold

process. However, as shown, the shape and structure of the shape restoration

member (190) may vary.

[0092] FIG. 21 is a side view of a gripping portion (140) of a center
substrate (110) for a contact lens package (100), according to one exemplary

embodiment. As shown, the gripping portion (140) formed on the handle end
(220) of the substrate includes a number of ridges fo increase the surface

friction of the gripping portion. While the friction may be increased by the ridges
formed on the gripping portion (140), any number of aesthetic and ergonometric
cuts and edges may be formed on the gripping portion of the center substrate
(110).

[0093] While FIG. 21 illustrates protruding ridges as being used to
increase friction of the gripping portion (140), any number of configurations may
be used {o increase friction and provide an appropriate gripping portion (140),

according to various embodiments. As illustrated in FIGS. 22 -25, several
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exemplary easy handling design features may be formed. FIG. 22 illustrates
ribs or ridges (230) on the handle end (220) of the substrate (110). FIG. 23
illustrates apertures (240) on the handle end (220) of the substrate (110). FIG.
24 illustrates gripping bars (250) on the handle end (220) of the substrate (110).
FIG. 25 shows a frictional region (260), achieved by roughing or choice of a
frictional material, etc., on the handle end (220) of the substrate (110). In one
exemplary embodiment, the substrate (110) is about 40 millimeters long, 25
millimeters wide and 1 millimeter thick.

[0094] As mentioned previously, the shape restoration member (190)
may assume any number of shapes and structures. FIGS. 26 and 27 illustrate
two exemplary spring disc structures.

[0095] Additionally, the shape restoration member (190) may be a
foam or sponge member as illustrated in FIGS. 28-37. According to one
exemplary embodiment, maintaining the shape restoration member (190) as a
foam or sponge structure allows the shape restoration member (190) to be
compressed with the contact lens (200) and then expand when the contact lens
package (100) is opened. The use of a sponge or foam is also useful for
holding fluid and aiding in the placement of the lens (200) during manufacturing.
It may comprise any sterile compressible material, such as polypropylene foam,
or polyvinyl alcohol foam. Said foam may have an open cell or closed cell
structure. A closed cell structure may be useful to provide a strong restoring
force to the lens on opening the pack, whilst a closed cell structure may serve
to wick up any excess hydration medium on opening the pack. As detailed in
the figures, each of the sponge or foam structures includes a specifically
shaped protrusion configured to aid in the shape restoration and correct
presentation of the contact lens (200, FIG. 14) when the contact lens package
(100) is opened. Ideally, the contact lens would be presented with the outer
surface up, so that the outer surface of contact lens may be grasped by the
finger tips without contaminating the inner surface that will contact the user’s
eye. As shown in FIGS. 28, 29 and 30, the foam restoration member (190) may
assume a button shape. The core of the button may be hollow, as shown in

FIG. 29 or solid as shown in FIG. 30 according to one exemplary embodiment.
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FIG. 31 illustrates a bi-nippled foam restoration member, according to one
exemplary embodiment. FIG. 32 shows a cross-sectional diagram of the bi-
nippled foam restoration member of FIG. 31. In the embodiment in FIG 32, the
bi-nippled foam restoration member has a hollow core, but similar to the
embodiments shown in FIGS. 29 and 30, the core could be solid as well. FIGS.
33, 34, and 35 illustrate a convex nippled foam restoration member, according
to one exemplary embodiment. FIGS. 36 and 37 illustrate a shape restoration

member configured as a button with a cavity in the center.

Exemplary Methods of Manufacturing

[0096] According to one exemplary method, the substrate (110, FIG.
15) is manufactured to have a sterilizable barrier material overlaying a core
material in at least the areas that may come into physical or fluid contact with
the lens. This can be accomplished through a variety of manufacturing
processes, such as the two-shot mold process. As illustrated in FIG. 38, two
shot injection molding involves injecting a first core (120, FIG. 16) material into
a single-cavity die (step 2100). According to one exemplary embodiment, the
core material (120, FIG. 16) is formed in the shape of a desired substrate with a
first shot. Once the first material has started to cool, a second material is
injected (step 2110). Since the materials can be kept separate throughout the
process, the sterilizable barrier material can be kept from contamination by the
core material that would compromise the sterility of the package. Overmoild,
inlay, or any other known coating processes can also be used to create the two
material substrate. The flexibility available to design the packaging (100, FIG.
15), is greatly increased, as the core material (120, FIG. 16) can be selected for
any number of characteristics such as color, finish, density, strength, other
mechanical properties, etc., without regard to how compatible the material is
with a sterile lens environment.

[0097] Now referring to FIG. 39, which shows the process of
assembling the lens and packaging after the substrate (110, FIG.14) has been
manufactured. The top sheet (150, FIG. 14) is then attached by a removable

heat seal to top of the substrate (step 5300). According to one exemplary
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embodiment, the easy peel seal is formed by placing the sterilizable barrier
layer of the top foil (150, FIG. 15) comprising polypropylene next to the layer of
sterilizable or barrier material (120, FIG. 16)) comprising polypropylene on the
top surface of the substrate (110. FIG. 16) and applying heat to the foil at the
locations where the where attachment is desired, such as the region of the
sealing mark (170, FIG. 11). This can be accomplished with a press having a
heating region. Various other methods can also be used including, but in no
way limited to, laser welding. This step is taken before the lens is in the
package, and is free from constraints imposed by the presence of the lens and
fluid in the package. Additionally, coupling of the top sheet (150, FIG. 15) to the
substrate is typically a timely and delicate operation since the seal should be
adequate to withstand autoclaving, while still providing a smooth and easy
opening. According to one exemplary embodiment, the coupling of the top
sheet member (150, FIG. 15) to the substrate (110, FIG. 15) may be performed
off-site and be stockpiled, thereby reducing assembly time. Removable seals
used in traditional packaging have a width of about 2 millimeters, and must
have a strong seal that can be difficult to remove in order to maintain sterility.
The exemplary method can seal the top sheet member (150, FIG. 15) to as
large a portion of the substrate (110, FIG. 15) as desired to achieve a more
distributed adhesion which has a stronger total seal but using a weaker local
adhesion that allows the top sheet member (150, FIG. 15) fo be peeled back
more uniformly. Additionally, a peak (175, FIG. 11) in the seal makes the sheet
easier to detach when the package (100, FIG. 13) is opened. This stage of the
manufacturing can be done in advance of the loading of the lens; the substrate
and attached top foil can be stored as work in progress until the manufacturer is
ready to complete the process.

[0098] Once the top sheet member (150, FIG. 14) is coupled to the
substrate, the lens and optional shape restoration member may be disposed in
the center orifice (step 5310). According to one exemplary assembly method,
the substrate (110, FIG. 14) is inverted with the top sheet member (150, FIG.
14) oriented down. A lens (200, FIG. 14) is then attached to a suction cup

manufacturing arm. The arm deposits the lens (200, FIG. 14) in the center
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orifice (180, FIG. 14) of the substrate. Fluid may be deposited in the package
before the lens is inserted, or with the lens.

[0099] Once the lens (200, FIG. 14) and the optional shape
restoration member (190, FIG. 14) are inserted into the center orifice (180, FIG.
14), the bottom sheet member (160, FIG. 14) may be securely sealed to the
back side of the substrate (110, FIG. 14). According to one exemplary
embodiment, the back sheet member (160, FIG. 14)) is permanently attached
to the substrate (110, FIG. 14) by a press or other manufacturing device.
Because the back sheet member does not need to be removed, the back sheet
member can be attached by full seal, a more rapid process. Because the back
sheet member does not need to be removed, any appropriate adhesion process
can be used to attach it, including high temperature polypropylene attachment.
In the process of attaching the top sheet member (150, FIG. 14), the lens (200,
FIG. 14) may be compressed, depending on the thickness of the substrate
(110, FIG. 14).

[00100] According to one alternative exemplary embodiment, the
bottom foll is aftached to a sponge member by surface tension or otherwise.
The lens (200, FIG. 14) is held below the sponge member by surface tension
with fluid carried in the sponge. The bottom sheet member (160, FIG. 14) can
then be attached to the substrate (110, FIG. 14), depositing and compressing
the lens (200) and sponge, depending on the size of the substrate.
Alternatively, a disc may be used in place of the sponge.

[00101] Because the packaging is not filled with a large quantity of
saline as is common in traditional packaging, saline fluid does not squirt out of
the packaging when it is opened, as commonly happens when traditional
packaging is opened. Additionally, since according to various exemplary
embodiments disclosed herein the lens is confined to one location and
orientation and can be easily located by the consumer, the lens can be easily
removed from the packaging by placing a finger on only outside surface of the
lens, leaving the other side (which will rest on the eye) sterile. Thus the
common occurrence in traditional packaging in which both sides of the lens are

touched in an effort to find the lens in the saline fluid in the boat, or the lens is
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pushed up against the boat and may touch the un-sterile upper rim of the boat
is avoided. The present exemplary system and method also facilitates
orientation and placement of the lens on the finger for insertion on to the eye
when compared to fraditional packaging, where the lens may be floating in
various orientations in the boat.

[00102] In addition to the above-illustrated symmetrical designs, the
present exemplary package (100, FIG. 14) may be formed in any shape or
configuration in order to correspond to a secondary package. According to one
exemplary embodiment illustrated in FIGS. 40, 41, and 42, one side (500) of the
package (100), including the substrate (110) and the top sheet member (150) is
substantially linear in order to accommodate a linear wall of a secondary
package.

[00103] Further, as illustrated in FIG. 43, opposing packages meant
for different eyes may have opposing edges formed with the linear edge (500)
to further facilitate packaging in a secondary pack (505) as illustrated in FIG.
44

[00104] As mentioned previously, the exemplary systems and
methods described above may be used to form a packaging for any desired
object that could be stored in a sterile environment including, but in no way
limited to, intraocular implants, on-lays, sutures, medical implants, medical
instruments, dental implants, dental equipment, and the like. Particularly, the
ability to manufacture a pre-assembled package including an easily peeled top
foil layer and back-loading the contents followed by a permanent seal can be
used to manufacture packaging for the medical field, the dental field, the optical
field, delicate electronic applications, and the like.

[00105] In conclusion, the present contact lens packaging is
superior to traditional packaging in many ways. It is much less bulky and can
easily be stacked together. This allows for less expensive shipping and is more
convenient for consumers to store and carry. The packaging keeps the contact
lens in a fixed orientation and position such that the patient can easily remove
the lens without searching for it or touching the eye contact surface of the lens

with a finger or other un-sterile surface. The manufacturing process is superior
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to traditional processes because it creates a wider seal to the foil that has less
risk of contamination and peels back more uniformly. Additionally, the present
exemplary two shot molding process adds the flexibility to incorporate any
number of materials into the manufacture of the substrate layer, thereby

5  opening the possibility of incorporating various colors, textures, and mechanical
properties without sacrificing sterility.

[00106] The preceding description has been presented only to
illustrate and describe exemplary embodiments of the system and process. ltis
not intended to be exhaustive or to limit the system and process to any precise

10 form disclosed. Many modifications and variations are possible in light of the

above teaching. It is intended that the scope of the system and process be

defined by the following claims.
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CLAIMS

1. A contact lens package, comprising:

a substrate having a top surface, a bottom surface, and an inner wall defining
an orifice;

a first non-transmissive sheet removably sealed to said top surface of said
substrate over said defined orifice;

a second non-transmissive sheet sealed to said bottom surface of said
substrate over said orifice, defining a hermetically sealed cavity; and

a contact lens and a hydration medium each disposed in said hermetically
sealed cavity between said first and second sheet;

wherein said substrate includes a first non-leaching barrier material and a
second material;

wherein said first non-leaching barrier matenal is formed on said substrate
inner wall.

2. The contact lens package of claim 1, wherein said substrate comprises a first
portion and a second portion;

said first portion entirely defining a substrate portion of said cavity containing
sald contact lens; and

wherein said first portion of said substrate is formed entirely of said non-

leaching barrier material.

3. The contact lens package of claim 2, wherein satd first portion of said
substrate defines a hermetic barrier layer between said contact lens and said
second portion of said substrate when said contact lens is disposed in said orifice;

wherein said second portion of said substrate comprises a different matenal
than said first portion of said substrate.

4. The contact lens package of claim 3, wherein said first non-leaching barrier
material comprises a homopolymer polypropylene.

5. The contact lens package of claim 3, wherein said hermetic barrier layer of

said first non-leaching barrier material is at least 50 microns thick.
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6. The contact lens package of claim 3, wherein said hermetic barrier layer of
said first non-leaching barrier material is between 75 microns and 250 microns thick.

7. The contact lens package of claim 2, wherein said package is autoclaved to

terminal sterility.

8. The contact lens package of claim 2, wherein said first portion of said
substrate and said second portion of said substrate are formed as separate

Injections of a two-shot mouid.

Q. The contact lens package of claim 2, further comprising a positioning
member disposed in said hermetically sealed cavity with said contact lens.

10.  The contact lens package of claim 1, wherein said first non-transmissive
sheet and said second non-transmissive sheet each comprise multi-layer laminate

foils.

11. A contact lens package, comprising:
a non-leaching substrate, wherein said substrate defines an orifice having a

first and a second opening;
a first sheet removably sealed to a first side of the substrate, said first sheet

hermetically sealing the first opening of said orifice;
a second sheet sealed to a second side of the substrate, said second sheet

hermetically sealing the second opening of said orifice; and
a contact lens and a hydration medium hermetically sealed within said orifice.

12.  The package of claim 11, wherein the substrate comprises a first material
and a second material, wherein said first material is a non-leaching material
configured to maintain a sterile environment within said contact lens package

following terminal sterilization.

13.  The package of claim 11, wherein the second sheet is permanently sealed to

said second side of said substrate.
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14. The package of claim 11, wherein said contact lens is compressed within

said orifice.

15.  The package of claim 14, further comprising a shape restoration member
disposed in said orifice with said contact lens.

16.  The package of claim 15, wherein said shape restoration member comprises
one of a spring disc, a sponge member, and a foam member.

17. A contact lens package comprising:

a planar non-leaching structural member having a first and a second side;

an orifice defined by said structural member, said orifice being sized to
receive a contact lens;

a contact lens disposed in said orifice; a first foil coupled to a first side of said
planar structural member; and

a second foil coupled to a second side of said planar structural member;

wherein said first foil and said second foil hermetically seal said contact lens

in said orifice.

18.  The contact lens package of claim 17, wherein said structural member

comprises a planar shape.

19. A sterilizable package, comprising:

a non-leaching substrate defining an onfice;

a contact lens disposed in said orifice;

a fluid disposed in said orifice with said contact lens;

a first sheet removably sealed to a first side of the substrate, said first sheet
hermetically sealing a first end of said orifice; and

a second sheet sealed to a second side of the substrate, said second sheet
hermetically sealing a second end of said orifice.

20. A contact lens package, compnising:

a substrate;
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a first sheet removably sealed to a first side of the substrate; and

a second sheet sealed to a second side of the substrate;

wherein said substrate defines an orifice having a first and a second opening;

said first sheet hermetically sealing said first opening of said orifice; and

said second sheet hermetically sealing said second opening of said orifice;

wherein the substrate comprises two different materials, at least one of said
two different materials being configured to maintain a sterile environment within said
orifice following terminal sterilization;

wherein the second sheet is permanently sealed to said second side of said
substrate; and

further comprising a contact lens disposed in said orifice.

21.  The package of claim 20, wherein said contact lens is compressed within

said orifice.

22.  The package of claim 21, further comprising a shape restoration member
disposed in said orifice with said contact lens.

23. The package of claim 22, wherein said shape restoration member comprises

one of a spring disc, a sponge member, and a foam member.
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