HEAT SEALABLE, RETORTABLE LAM NATED FO L BACKGROUND
The present invention relates to contact |ens
packagi ng and, nore particularly, to a lamnated film
that allows an inproved econom c form of package for a
contact lens which satisfies |ens packaging criteria,
including sterility and environnentally sensitive
di sposability. PRIOR ART Soft disposabl e contact
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terminal sterility. These blister packs are presented to the patient in boxes of

individual packs or as multiple blister strips.

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.




1 The lens nust be kept hydrated while in the package.

The package nmust be well sealed and should m nim ze

wat er vapor transni ssion through the boat and

| am nated | ayer to maxim ze the shelf life and prevent

drying out of the lens contained therein. In use, the
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layer of aluminum laminated with a film comprising a mixture of butane-1 polymer,
polypropylene, an inorganic filler and optionally high density polyethylene. In this
foil, the inorganic filler switches the foil-blister bond from an adhesive failure to a
cohesive failure so as to reduce the force required to open the package, but at the

same time being capable of resisting bursting during retorting or autoclaving.

Flexible retort packages are also known, however, not for use with contact lenses.
' U.S. Patent No. 4,769,261 discloses 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




retort pouches conprising an ABA film structure,
wherein the A layers are each conposed of a bl end of
a m nor anmount of an el astoner and a maj or anount of a
2 polyolefin and the B | ayer is conposed of a blend of
a maj or anmpunt of an elastoner and a m nor anount of
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the contact |ens packaging described in EP Patent _
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this teaching for the opening of the package. Since the contact lens is placed into the
pre-formed package through its open end, there is no provision for favorably

orientating the lens for user convenience.

| In common with most retortable sachet-style packages, the contact lens packaging
described in EP Patent Publication No. 0 129 388 and Japanese Patent Publication
No. 6-258603 are designed to be opened by tearing off one end of the sachet, and
retrieving the contents through the opened end. The provision of a peelable seal 15
generally held to be incompatible with a retortable package, since the pressure

differentials encountered between the inside of the pack and the outside may lead to




retrieving the contents through the opened end. The
provi sion of a peelable seal is generally held to be
i nconpatible with a retortabl e package, since the
pressure differentials encountered between the inside
of the pack and the outside may lead to 3 failure of
the seal. Peelable seals are generally only found in
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subsequently impact the basic parameters (diameter, base curve, water content etc)
of the lens, thus reducing its shelf life. The requirement to maintain a water vapour
barrier becomes more acute with contact Iens packages of the type described in
PCT Patent Application Serial No. PCT/IB2005/000388, published as
WO005708539, since the volume of saline contained within these packages is

typically 0.15ml.

One method of reducing the probability of pinhole defects within the aluminum foil
of the ‘344 patent would be to use a relatively thick aluminum foil. Typical foils

used in prior art contact lens blister applications will have an aluminum thickness of

~around 70 micron, and such foils are generally selected for use in contact lens




One nethod of reducing the probability of pinhole
defects within the alum numfoil of the " 344 patent
woul d be to use a relatively thick alumnumfoil.
Typical foils wused in prior art contact lens blister
applications wll have an al um num thi ckness of
around 70 mcron, and such foils are generally
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the |l am nate. Most typical prior art foils used in
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contact |ens packaging foil is distorted by folding,
the foil will showlittle tendency to recover its
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thi ]ﬁbe[sgertl es of the lamnate will be dom nated by the
[l1ic nature of the alum numlayer (ie the foil
will exhibit a plastic deformation). This nmay often

SUNMRTARY OF THE Ve TIen f oi | when the blister package

is sterilised by

The use of a relatively thick (ie >50 micron) aluminum layer within a contact lens
packaging laminate will typically have an impact on the overall esthetic look and

feel of the laminate.

Most typical prior art foils used in contact lens packaging applications typically will
have a metallic feel. For instance, if a prior art confact lens packaging foil is
.distorted by folding, the foil will show little tendency to recover its undeformed
shape, since the overall mechanical properties of the laminate will be dominated by
the metallic nature of the aluminum layer (ie the foil will exhibit a plastic

deformation).

This may often lead to wrinkling of the foil when the blister package is sterilised by

| autoclaving. This wrinkling is believed to be caused by both pressure differentials




autoclaving. This winkling is believed to be caused
by both pressure differentials 5 experienced by the
pack during the heat-up and cool -down phases of the
autocl ave cycle, and also by differential expansion
of the foil and the blister boat to which it is

seal ed. The effects of differential expansion wll be
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The Ipé%ygpt 1nyﬁtﬁbven§>el[ (%E% ﬁ{%ﬁo@%ﬂé%@:@ﬁ antages wa{h cunlent prior

art contact lens packaging laminates by utilizing multiple barrier layers within the

laminate so as to allow the use of a thin (>30 micron) layer of aluminum, with said
laminate having a more esthetic look and feel. The present inventive foils may be
formed into peelable sachets which may be sterilised by autoclave. The inventive

foils may also be used with a conventional contact lens blister.

Figure (1) shows the typical configuration of the inventive foil. The foil comprises a
laminate consisting of an outer polymeric barrier layer, an intermediate barrier layer,
an inner polymeric barrier layer and a seal layer. In a most preferred embodiment,

the foil is constructed by adhesion lamination, so that these layers are separated by




the foil is constructed by adhesion |am nation, so

that these layers are separated by 6 dry |am nate

| ayers. In a less preferred enbodinment, the foil is

produced by extrusion |am nation DETAI LED DESCRI PTI ON
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Quter Polyneric Barrier Layer In the preferred
indieatéxbali baing prafersedot advaptiggons i ¢ barrier | ayer
conprises a polyneric filmw th a maxi num wat er
vapour permeabi ity of 100 g/ nR.24 hr. The polyneric
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will Belfedotited Enbl et PET-12. Since it is the outer
barrier layer that forns the exterior of the pack, the
out er barri er |ayer may al so be optionally printed.

OuterPgl gl ﬁa?ﬁg}cﬁ%&d embodi ment, the outer

In the preferred embodiment, the outer polymeric barrier layer compﬁses a
polymeric film with a maximum water vapour permeability of 100 g/m®.24 hr. The
polymeric film should also have a minimum tensile strength of 150MPa and a
maximum elongation to break of 140%. A highly preferred material is a biaxially
~drawn polyester film with a thickness of 12 micron. Suitable materials include those
produced by Unitika Ltd of Japan and marketed under the trademark designation of
“Emblet Polyester Film”. Suitable grades are Emblet PHT 12 or Emblet PET-12.
Since it is the outer barrier layer that forms the exterior of the pack, the outer barrier
1ajer may also be optionally printed. In a highly preferred embodiment, the outer
' bafrier layer may be printed on its inner surface, for instance using a 4 colour photo-

gravure process, although any suitable printing process known in the art may be
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barrier |layer may be printed on its inner surface, for
i nstance using a 4 col our photo- gravure process,
al t hough any suitable printing process known in the
art may be 7 enployed. If no printing is enployed,
the visual appearance of the finished |amnate wl]l
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Intennediate Barviet layee produced by slow rolling, and a

suitable 20 mcron foil is supplied by Showa Denko

Packagi ng Co., Ltd, Japan In a second enbodi nent, the
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In a second embodiment, the intermediate barrier layer comprises a fluoropolymer
film. Suitable examples are polychloro-trifluoroethylene (Aclar) or ethylene-
tetrafluoroethylene-copolymer (Halar) film, both of which are supplied by
Honeywell Specialty Materials, Morristown, N.J. In these embodiments, the overall

laminate will be transparent to visible light.

In another less preferred embodiment, the intermediate barrier layer will comprise a
metal such as aluminum or a ceramic (for instance silicon dioxide, or barium oxide)

vacuum deposited onto the outward facing surface of the inner polymeric barrier
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fail during opening via a cohesive failure of the

seal layer, rather than by an adhesive failure of the
Sealldayet itself. In a preferred enbodi ment, the seal

| ayer will conprise a 35 mcron thick nmelt cast

pol yol efin copolynmer filmw th a mninmum nelting point

the S50 5.0 R o L e RO AR B bl
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seal. Once sealed, the bond formed between the two sheets of laminate, or between
the laminate and standard blister pack will be sufficiently strong to maintain seal
integrity during sterilisation by autoclave, yet will be capable of being opened by
peeling back the laminate. Typically, the force required to peel back the laminate
(using a 90° pull) should be below 15N. Ideally, the bond will fail during opening
via a cohesive failure of the seal layer, rather than by an adhesive failure of the bond

itself.

In a preferred embodiment, the seal layer will comprise a 35 micron thick melt cast
polyolefin copolymer film with a minimum melting point of 130°C. Suitable
- materials are TP6 cast polyolefin copolymer, produced by Okamoto, Japan or
Sholex Allomer SA-001, produced by Showa Denko, Japan. Other suitable seal
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Dry laminate layer(s)

In a most preferred embodiment, the inventive laminate will be produced by
adhesion lamination, using a dry laminate process. In this process, an adhesive is
evenly spread over one surface of a film, and the coated film is allowed to dry to a
tack. The coated film is then adhered to a second film by passing both through a
| roller. The process is then repeated for subsequent layers. The thickness of the dry
laminate layers will preferably be between 1 and 5 microns, and most preferably be

between 1 and 3 micron.

The lamination adhesives selected may be solvent based or solvent-free.
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10 In the preferred enbodi ment, the |am nation
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Completed laminate

The complete laminate will have a total thickness of between 40 — 150 micron,
| preferably between 50 and 100 micon. In the most preferred embodiment, the total
thickness will be between 75 and 95 micron, and will have a maximum heat seal
strength of 20.0N/1Smm, as determined by the method of JIS Z 1707. The water
vapour transmission rate, as determined by JIS Z 0208 (at 40°C and 90% RH) will
preferably be below 10 g/m*.24 hr, or preferably below 1 g/m2.24 hr. In a most
preferred embodiment, the water vapour transmission rate will be below 0.05

g/m2.24 hr.
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