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DESCRIPTION

BACKGROUND

[0001] The present invention relates to contact lens packaging and more particularly relates to
an improved economic form of package for a contact lens which satisfies lens packaging
criteria including sterility and environmentally sensitive disposability.

PRIOR ART

[0002] Soft disposable contact lenses are commonly contained in 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 packaging for
disposable lenses (both two weekly and daily) consists of a polypropylene "boat" or receptacle
for the lens, topped by a multi-layer fiilm of polyethylene, Aluminium, bonding agent and
Polypropylene. The boat is filled with a suitable storage solution preferably saline and receives
the lens in situ. The "boat" or blister pack is then autoclaved using steam and pressure to
terminal sterility. These blister packs are presented to the patient in boxes of individual or as
multiple blister strips. The marketing objective is to be able 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 on the costs of
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. Disposability of lens packages
places an onus on conformity to the required ecological requirements. The packages should
present the least problematic ecological threat as is possible. The above packages are known
generically as blister packs and generally hold a single contact lens. The packs typically consist
of two pieces the first being the moulded or preformed blister pack

(sometimes referred to as a boat) and a cover. The boat is usually an injection moulded
plastics which has high stiffness but is capable of limited elastic deflection and includes a
preformed recess in which the contact lens is placed. The cover is typically a laminated
material comprising mostly Aluminum and polypropylene. The package must be well sealed
and should minimize gas transmission through the "boat" and laminated layer to maximize the
shelf life and prevent drying out of the lens contained in the package. The lens must be kept
hydrated whilst in the package. In use, the user removes the laminated material from a flange
formed on the "boat" by peeling back to expose the lens immersed in a hydrating solution. A
variety of contact lens packages and particularly disposable contact lens packages including
preformed blister packs are taught in the prior art.

[0003] One example of a known contact lens packaging is disclosed in United States patent
5,704,468. That patent teaches a packaging arrangement for the containment in a blister pack
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of a hydrophilic contact lens in a sterile aqueous solution. The packaging includes a form of
stiffening groove or wall elements in flanges of base members of the blister packages housing
to facilitate an improved attachment between the base members of the blister package housing
the lens and a flexible cover sheet utilized for sealing engagement with the base members
while incorporating additional strength to the blister package structures.

[0004] United States patent 4,392,569 discloses an asepticizing case for the storage and
transport of soft contact lenses wherein each lens is confined on a curved surface in a fluid
environment without the direct application of force thereto. The case includes a flexible skirt of
having a smaller radius of curvature than that of the lens receiving surface is affixed to the cap
to insure the positioning of each lens.

[0005] Another packaging arrangement for a hydrophilic contact lens is disclosed in United
States patent 5,620,088. The packaging arrangement disclosed houses a contact lens in a
sterile aqueous solution. More specifically the arrangement discloses a plurality of disposable
hydrophilic contact lenses in a specific number of individual packaging arrangements
collectively housed in a box like container so as to provide a specified or essentially measured
supply of contact lenses for use by a consumer over a predetermined period of time.

[0006] A further packaging for holding a contact lens is disclosed in United States patent
4,691,820 which describes a moulded blister package for storing and dispensing a hydrophilic
contact lens. The package comprises a base portion which includes a cavity surrounded by an
outstanding flange and a cover sheet sealed to the flange to enclose the cavity. A portion of the
side wall of the cavity is inclined to form a ramp to the flange. The cover sheet may be stripped
from the flange to expose the cavity and inclined side wall whereupon the lens is readily
removed by sliding up and out of the cavity along the inclined surface.

[0007] Another packaging arrangement is disclosed in United States patent 5,823,327 which
describes a base member for a blister package for the containment of a contact lens and which
includes a planar flange extending outwardly about a cavity for housing the contact lens. A
proximate peripheral edge of the flange includes a continuous groove into which there is
pressed the material of a flexible cover sheet of the blister package so as to clampingly engage
the base member.

[0008] Flexible retort packages are also known, but not in use with contact lenses. One such
package is disclosed in United States patent 4,769,261 . That patent teaches a seal layer for
use in large institutional sized retort pouches comprising an ABA film structure wherein the A
layers are each composed of a blend of a minor amount of an elastomer and a major amount
of a polyolefin and the B layer is composed of a blend of a major amount of an elastomer and
a minor amount of polyolefin. Retort pouches made with the ABA film structure as the seal
layer exhibit improved impact strength. Conventional wisdom in the contact lens industry has
been to provide preformed stiff packaging which protects the lens from external impact
damage from applied loads.



DK/EP 2371741 T3

[0009] United States Patent 5853085 discloses a disposable holding and cleaning apparatus
for a contact lens and which includes an open end for holding one or more contact lenses. The
envelope is divided by a horizontal seam and vertical seam in order to form a pair of lens
storage compartments and fluid storage compartments. Several ports are includes in the
package to facilitate communication between the fluid and the lens storage compartments.
When manual pressure is exerted on the balloon the balloon bursts and disperses lens
cleaning solution onto the lens storage compartments through the ports for cleaning the
lenses. This arrangement enables holding of contact lenses and lens care solution in air tight
condition and prevents accidental loss of the contact lens. The packaging arrangements for
holding contact lenses disclosed in that patent is intended as a cleaning method for contact
lenses rather than a flexible mass produced economic package for holding and transporting
lenses. A disadvantage of this lens package in United States Patent 5853085 is that it is
expensive to manufacture and is complex in construction.

[0010] Other examples of contact lens packages are disclosed in European Patents EP 1 092
645 A1 to Johnson and Johnson and EP 0 129 388 to Ruxley Holdings Limited. EP 1 092 645
discloses a disposable package for a contact lens which employs an injection moulded blister
pack sealed by a laminated layer of plastics and aluminum foil. That patent discloses an
example of the well known blister packages which includes a magnifying lens to enable a user
to read lens indicia.

[0011] The package disclosed is potentially resealable and there is no teaching in this patent of
a retort style package for a contact lens.

[0012] EP 0 129 388 also discloses a package specifically for measurement of one or more
optical parameters of a contact lens wherein the lens is housed on an "optically acceptable"
plastics film containing and aqueous fluid and a contact lens.

[0013] The known contact lens packages have a number of disadvantages which include the
following:

1. 1. The packages are relatively expensive for daily disposable packages as they use two
types of material one of which is preformed increasing manufacturing costs. Consumers
resist packages which contribute to increased cost of a lens. This will become even more
of a problem as the daily disposable market grows and becomes more competitive.

2. 2. Prior art packages are traditionally manufactured from two distinctly different materials
which are used to make up a blister which houses the lens. This can lead to sealing
problems with an attendant risk of compromised sterility. Over time, a poor sealing blister
pack can allow its contents to evaporate and render the pack useless. This could cause
stock defects and consequent financial losses to the manufacturer. Correction of the
defects would be potentially expensive.

3. 3. Should the patient receive a non sterile lens due to poor or incomplete package
sealing, there could be the possibility of that patient being subjected to an eye infection
with the risk of ocular compromise and resultant litigation.
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4. 4. The size of the packaging is a disadvantage to the disposable lens concept as the
receptacle is many times larger than the lens itself. As a result of the polypropylene
blister component the individual component is somewhat deeper than the lens from a
sagittal perspective and as such does not lend itself to a disposable look nor convenient
stacking due to its bulk. If the consumer travels, the lenses can prove to be quite a bulky
item.

5. 5. The traditional approach to lens packaging has been to ensure that the original shape
of the lens is maintained in the package. This philosophical approach places limitations
on package configurations.

[0014] There is a long felt want 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.

[0015] EP 1033326 A discloses medical device sterilization processes including autoclave
sterilization suitable for contact lenses. A package comprising all the technical features of the
preamble of claim 1 is furthermore known from US 3 369 656 A.

SUMMARY OF THE INVENTION

[0016] According to the present invention there is provided a disposable contact lens package
comprising: a first flexible layer; a second flexible layer; a contact lens sealed between said first
layer and said second layer; a storage solution sealed between said first flexible layer and said
second flexible layer, wherein said storage solution contacts said contact lens; wherein at least
one of the first and second layers comprises a single non-laminated layer of material;
characterized in that the contact lens is a newly manufactured soft lens; wherein said package
containing said contact lens is a retort package configured to be autoclaved.

[0017] The present invention seeks to ameliorate the problems of the prior art packages by
providing an alternative and more economic package but without compromise to the statutory
and medical requirements of contact lens packages.

[0018] Conventional wisdom requires a disposable contact lens package to be stiff and
preformed with a profiled recess to house the lens therein. The preformed recess in the known
packages is intended to ensure that the lens shape is maintained and is not deformed by the
package. Retort style packaging on the other hand is contrary to conventional wisdom as it is
flexible and not preformed and can contribute to adjustments to the shape of the lens in the
package. The long held view was that disposable lens packages must be stiff and for the most
part, rigid and capable of elastic deflection under load. Stiffness of the package was previously
thought essential to protect the lens. If wall stiffness is abandoned as an essential packaging
criteria this opens alternative storage possibilities for contact lens packages with significant
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Space economy.

[0019] The present invention can offer an alternative solution for packaging of disposable
contact lenses by employing a packaging material which provides the requisite maintenance of
hydration and protection for a lens therein and which may be stacked flat for optimum space
economy.

[0020] According to one embodiment both the first and second substrates are substantially flat
or planar. The edges of said package may be heat sealed in an area surrounding the contact
lens.

[0021] The lens resides in said solution inside said package.

[0022] Further preferred embodiments are recited in the dependent claims and will be evident
from the detailed description which follows.

DETAILED DESCRIPTION

[0023] The present invention will now be described according to a preferred, but non limiting
embodiment and with reference to the accompanying illustrations: wherein;

Figure 1 shows a plan view of a typical prior art disposable blister contact lens package.

Figure 2 shows a side elevation of the package of figure 1 with lid peeled away to release the
contact lens therein.

Figure 3 shows a perspective view of the package of figure 2.

Figure 4 shows a stacking arrangement for two identical prior art contact lens packages
according to one embodiment.

Figure 5 shows a plurality of blister packs stacked as in figure 4 and contained in a carton.

Figure 6 shows a perspective view of a retort package according to a preferred embodiment of
the invention.

Figure 7 shows the retort package of figure 6 with the contact lens exposed by peeling a layer.
Figure 8 shows a strip of retort packages.
Figure 9 shows the strip of retort packages of figure 8 including a hydrating solution pack.

Figure 10 shows a carton containing a large number of envelopes holding retort package strips
according to a preferred embodiment.
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[0024] Throughout the specification the term homogenous should be taken to be a reference
to a package wall formed from a single layer (i.e.. non laminated layer) of the same material.
The package described may also be made from a multi layer laminated material which may be
formed from a combination of suitable plastics or a combination of suitable plastics and a
metallic layer as described herein.

[0025] Referring to figure 1 there is shown a plan view of a typical prior art disposable blister
contact lens package 1 which is formed in two parts. Figure 2 shows a side elevation of the
package 1 of figure 1. Package 1 comprises a blister pack 2 which is sealed by a membrane 3
forming a lid on pack 1 and which may be peeled away to release contact lens 4 therein.
Figure 3 shows a perspective view of the package of figure 2 with membrane 2 peeled away to
expose contact lens 4.

[0026] Typically member 2 will be a preformed blister pack and includes a profiled recess 5
which in whole or in part either conforms to the shape of a lens or provides a recess in which a
lens may be placed. The injection moulded pre formation makes this is an expensive package
to manufacture with the result that the lens will inevitably be more expensive for the consumer.
Member 2 is typically injection moulded and the package is completed with sealing membrane
3 which mates with flange 6 to effect a sterile seal. Lens 4 is immersed in a solution 7 which
maintains lens hydration keeps the lens hydrated until it is removed from the pack.

[0027] Figure 4 shows a stacking arrangement according to one embodiment for two identical
prior art contact lens packages 10 and 11. It can be seen from figure 4 that although two packs
conveniently interfit they take up a thickness greater than the thickness (or depth) of two
packs. Ideally a lens package should take up as little space as possible considering the
relatively small size of a contact lens. Economy of storage space-is a critical 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. Figure 5
shows a plurality of like blister packs 12 stacked as in figure 4 and retained in a carton 13. This
space taking, inconvenient and materials intensive form of lens packaging exists as a result of
the conventional wisdom suggesting that lenses cannot be stacked other than in rigid
containers which isolate the lens from external load.

[0028] Referring to figure 6 there is shown a perspective view of a retort package 14 according
to one embodiment of the invention. Package 14 comprises a layered flexible envelope for
holding a lens and which may be formed from one piece or two pieces of like or different
flexible material. According to one embodiment package 14 is manufactured from a single
piece of a flexible laminated material which is strong enough to protect a lens held in a space
formed in the package but flexible enough to withstand a variety of applied loads such as but
not limited to, bending, folding, twisting, rolling or crushing. The wall of the package which is
preferably a homogenous material does not necessarily conform to the shape of a lens but
rather the lens "floats" in the package. The package may be formed by folding a homogenous
material back on itself and sealing the edges to form a sterile envelope. Alternatively, the
package may be formed from a homogenous material from two opposing pieces heat sealed
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along their edges in opposing relationship. Access to the lens is gained by dividing the package
along one or more predetermined heat sealed edges. Referring to figure 6, package 14
comprises first and second barrier layers 15 and 16 which may be formed by folding one layer
or by joining two separate barrier layers. Barrier layers 15 and 16 are heat sealed around
edges 17, 18, 19 and 20. The heat sealing of edges 17 - 20 provide a boundary defining an
internal space 21 in which a lens 22 is housed . Lens 22 is immersed in a predetermined
minimum amount of solution 23 which keeps the lens hydrated (see figure 7). To release and
expose the lens, layer 16 is peeled away from layer 17. Alternatively, layer 17 may be peeled
away from layer 16. To facilitate initial release of layers, a portion of the mating engagement
between layers is lightly sealed preferably at a corner to enable separation of the barrier
layers. Figure 7 shows the package of figure 6 torn open to release lens 22. According to one
embodiment, the barrier layers 16 and 17 are multi layer laminates comprising materials which
enable compliance with statutory requirements for lens packages . For example, a typical lens
package material may comprise a PET (polyethylene tarepthelate) layer, an aluminium layer
and a polyolefin layer such as polypropylene. A packet of a predetermined size may be formed
from barrier layers of the same or different materials. According to one embodiment the
package may be formed by folding a single strip of material back on itself to form the space
therein for holding the lens. In another embodiment two separate strips of the same or different
material in opposing engagement are heat sealed at their edges. A thin layer of Aluminium has
properties such as inherent pliability and inhibition of oxygen transmission which make it a
good material as part of the barrier wall composites. According to one embodiment, a
lamination profile of a barrier material may comprise an outer layer of PET of 10 u, an
aluminium layer of 50 y a polypropylene layer of 50 p.

[0029] Figure 8 shows a strip of retort packages 30, 31 and 32 held together by frangible joins
33 and 34. The lens packages may be separated one at a time by tearing off at joins 33 and
34. Also, the strips may be folded about joins 33 and 34 which contributes to efficient storage
and packaging . Thus 6 -8 and possibly more lenses could potentially be stored in the same
space as two lenses using prior art blister packs.

[0030] Figure 9 shows the strip of retort packages 30 - 32 of figure 8 including a hydrating
solution pack 35 attached to package 30 via a frangible join 36. Pack 35 may be used by the
consumer to hydrate the lens should supplementary lens hydration be required.

[0031] Figure 10 shows an exploded view of a carton 40 containing a large number of like
envelopes 41 holding retort package strips 42 according to a preferred embodiment. It can be
seen from this arrangement that a larger number of lenses may be stored per unit space
compared to prior art packaging. Up to and depending upon the tightness of the packaging
more than 10 lenses may be stored in a space which would previously have been taken by two
lens packages.

[0032] The manufacturing of disposable lenses becomes more cost effective as the cost of
packaging the lens is reduced and the efficiency of sealing and subsequent sterilising is
improved. From the patient's perspective the lens can appeal more as a disposable item, takes
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up far less space and can be packaged in a more appealing fashion. This type of packaging
especially suits daily disposable lenses as the cost component of this type of packaging is
attractive to a consumer and manufacturer.

[0033] The form of retort packaging described would preferably contain one soft contact lens
each. The appropriate art work and statutory information may be printed on the external
surfaces in a similar fashion to the current packaging.

[0034] The integrity of the lens in this "flat" style packaging is preserved by a surrounding
buffer of storage medium in the packet The storage medium may also act as a safety buffer if
the lens packet is subjected to rough or potentially damaging treatment. The current blister
pack offers lens barrier protection through use of the injection moulded and pre formed rigid
blister component. However, as the conventional blister package includes an aluminium foil
bridging an opening to the blister pack, the unsupported foil offers no more protection and on
the foil side potentially less protection than a retort package with two flexible barrier layers
which respond more favorably to applied loads. In fact, the aluminium surface of the blister
packs can be more easily punctured due to it's tightness over the polypropylene "boat". The
retort style packaging is inherently soft and can deflect potential punctures by moving with the
puncturing object.

[0035] According to one embodiment the solution employed for maintenance of hydration of
the lens is a saline solution. The package allows for a sufficient minimum of solution for
maintenance of hydration and does not require that the lens swim in hydrating solution as in
the prior art packages. In the prior art blister packs, the lens 'swims' in a bath of hydration
maintenance solution disposed in preformed recess.

[0036] In the package according to the invention, excess hydration maintenance fluid may be
forced out during the manufacturing process leaving a predetermined minimum of solution or
gel to keep the lens hydrated. Due to the optimal sealing qualities of the retort package no
vapour will escape from the internal space. The flatness of the package barrier layers will
facilitate sticking of the lens to one or other of the internal surfaces providing the advantage
that when a layer is peeled back to expose the lens inside the lens will be stuck to an inner
surface which ensures that the lens will not drop out during opening.

[0037] Advantages of the retort style packaging include the following;

1.1 More homogenous packaging than the known packages with the attendant
improvements in sealing and subsequent sterilising

2. 2 Smaller and slimmer (flatter) packaging lends itself to disposability which makes it ideal
for traveling.

3. 3 The flatter pack saves weight and space due to flat storage.

4. 4 Less packaging material per lens compared to the prior art packages.

5. 5 More cost effective than current types of packaging thus allowing for a reduction in
cost of lenses to consumers.
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6. 6 The use of a metallic foil (such as but not limited to Aluminium) foil stabilizes light and
prevents unwanted O, transmission.

7.7 The package is not re useable or resealable.
8. 8 As air is not used in the package non ballasted autoclaving is not required.
9. 9 Absence of air in the package may contribute lens stability within the package.

10. 10 As the package is significantly smaller and slimmer than the prior art packages batch
sizes may be increased yet storage space in an end users package may be reduced.

11. 11 Secondary packaging can be more compact and package walls/barrier layers of the
package are flexible /pliable which enables the whole package to be deformed or worked
by bending, twisted, folded or rolled. Thus the package could be stored rolled in a tube
for instance.

12. 12 Contact lenses may now be packaged without the previous package design
constraint that the basic lens shape be retained.

[0038] It will be recognized by persons skilled in the art that numerous variations and
modification may be made to the invention as broadly described herein without departing from
the scope of the invention as defined by the appended set of claims.
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Patentkrayv

1. Emballage til engangskontaktlinser (14) omfattende:

et forste fleksibelt lag (15);

et andet fleksibelt lag (16);

en kontaktlinse (22) forseglet mellem det forste lag (15) og det andet lag (16);
en opbevaringsoplgsning (23), der er forseglet mellem det farste fleksible lag
(15) og det andet fleksible lag (16), hvor opbevaringsoplasningen (23) er i be-
rgring med kontaktlinsen (22);

hvor mindst et af det forste og det andet lag (15, 16) omfatter et enkelt ikke-
lamineret materialelag;

kendetegnet ved, at kontaktlinsen (22) er en nyligt fremstillet bled linse (22);
hvor emballagen (14), der indeholder kontaktlinsen (22), er en retortemballage
(14), der er beregnet til at blive autoklaveret.

2. Emballage (14) ifalge krav 1, hvor bade det forste (15) og det andet (16) lag
er i det veesentlige fladt eller plant.

3. Emballage (14) ifelge krav 1, hvor lagene (15, 16) er forseglede for at defi-
nere et mellemrum, i hvilket kontaktlinsen (22) holdes.

4. Emballage (14) ifolge krav 1, hvor opbevaringsoplgsningen (23) er et hy-
dreringsmiddel (23).

5. Emballage (14) ifalge krav 1, hvor hele emballagen (14), nar den er forseg-
let, er fleksibel, hvilket muligger, at emballagen kan deformeres.

6. Emballage (14) ifelge krav 1, hvor det forste (15) og det andet (16) fleksible
lag adskilles ved at skreaelle dem af med henblik pa at frigare linsen.

7. Emballage (14) ifglge krav 1, yderligere omfattende en anden emballage
(30, 31, 32, 35), der har et forste fleksibelt lag (15), et andet fleksibelt lag (16)
forbundet med det farste lag (15);

hvor emballagen (14) og den anden emballage (30, 31, 32, 35) er forbundet
via en skrgbelig forbindelse.
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8. Emballage (14) ifelge krav 7, hvor den anden emballage omfatter en hydre-
ringsoplgsningspakke indeholdende en hydreringsoplasning forseglet mellem
det farste fleksible lag (15) det andet fleksible lag (16).

9. Emballage ifolge krav 7, hvor den anden emballage omfatter en nyligt frem-
stillet kontaktlinse (22), der er hermetisk forseglet mellem det forste lag (15)
og det andet lag (16), en opbevaringsoplgsning (23) forseglet mellem det for-
ste fleksible lag (15) og det andet fleksible lag (16), hvor opbevaringsoplgsnin-
gen (23) er i bergring med kontaktlinsen (22), og hvor den anden emballage
(14), der indeholder kontaktlinsen, er en retortemballage (14), der er beregnet
til at blive autoklaveret.

10. Emballage ifolge krav 1, hvor det forste (15) og det andet lag (16) omfatter
et enkelt lag af fleksibelt materiale, der er foldet for at tilvejebringe et rum, som
linsen holdes i.
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