Method and container for sterilizing and storing soft contact lenses

The present invention is related to a method for sterilizing soft contact lenses, in particular
silicone or silicone hydrogel contact lenses. In addition, the present invention is related to

containers for sterilizing and storing soft contact lenses.

BACKGROUND OF THE INVENTION
Hydrophilic contact lenses, which may be disposable after a single wear or short-term use,
have become quite popular because of comfort and convenience. Generally, such
hydrophilic contact lenses are manufactured from suitable hydrophilic polymeric materials.
These materiais may be, amongst others, copolymers of hydroxyethyl methacrylate
containing from about 20% to 90% or more of water, depending upon the polymer
composition. Generally, such hydrophilic contact lenses must be stored in & sterile aqueous
solution, usually in isotonic saline solution in order to prevent dehydration and to maintain the
lenses in a ready-to-wear condition. In order to maintain this high water content, hydrophilic
lenses are typically immersed in a sterile, aqueous solution within a watertight package
during storing, shipping, and handling processes.

The packaging of hydrophilic contact lenses in a sterile aqueous solution is well known in the
contact iens manufacturing technology. There have been a variety of packages used to store
hydrophilic contact lenses. In particular, so-called blister packages are widely used for the
storage and dispensing of the hydrophilic contact lenses. Typically, the blister package for
storing and dispensing a hydrophilic contact lens includes an injection-molded or
thermoformed plastic base portion incorporating a molded cavity which is surrounded by an
outstanding planar flange about the rim of the cavity. The plastic base portion is made of
hydrophobic material. A flexible cover sheet is adhered to the surface of the flange so as to
sealingly enclose the cavity in a generally liquid-tight mode. Within the cavity of the base
portion, a hydrophilic contact lens is immersed in a sterile aqueous solution, such as an

isotonic saline solution.

More recently, with the recent developments in new silicone hydrogels, soft contact ienses

made of such silicon hydrogels and having hydrophilic coatings are increasing in poputarity,
since such lenses have high oxygen permeability, high water content, high ion permeability,
all of which are required to maintain corneal health and wear comfort. hydrating, packaging,



and sterilizing such lenses. Like hydrophilic contact lens, such silicone hydrogel lenses
typically are already hydrated and packaged in a sterile aqueous solution and therefore can
be immediately worn upon purchase, by merely removing the lens from the package, without
any subsequent treatment of the lens or additional preparation by the consumer. In generat,
packages traditionally for hydrophilic contact lenses are used to store and dispense silicon
hydrogel contact lenses. However, there are problems associated with use of traditional lens

packages for storing and dispensing silicon hydrogel lenses.

Contact lenses, which are hydrated and packaged in solution, must be sterilized. Sterilization
of the hydrated lenses during manufacturing and packaging is typically accomplished by
autoclaving. The autoclaving process involves heating the packaging of a contact lens to a
temperature of about 121 °C for approximately 20 minutes under pressure. It has been
found that autoclaving of a silicone hydrogel lens packaged in a plastic package can cause
deformations of a silicone hydrogel lens. Such deformations can affect the production yield

of contact lenses and increase production cost.

Therefore, there is a need for a method of sterilizing silicon hydrogel contact ienses. There is
also a need for improved packages for storing and dispensing silicon hydrogel contact

lenses.

SUMMARY OF THE INVENTION
The present invention, in one aspect, provides a method of sterilizing a soft contact lens and
providing a stetilized storage package of the soft contact iens maintained in a packaging
solution, comprising the steps of: (a) providing a container having a cavity for receiving a
packaging solution and a soft contact lens having a core polymeric material and a hydrophilic
coating thereon, wherein the surface of the cavity is modified by surface treatment to
hydrophilic so that deformations of the soft contact lenses, caused duting autoclaving by air
bubbles formed between the cavity surface and the hydrophilic coating due to mismatch in
surface hydrophilicity and/or by adherence of the soft contact lens to the cavity surface, are
substantially reduced; (b) placing an amount of the packaging solution and the soft contact
lens in the container, wherein the amount of the packaging solution is sufficient to have the
soft contact lens to be fully immersed; (c) sealing said container to form a storage package
of the soft contact fens; and (d} autoclaving said package to obtain the sterilized storage

package of the soft contact lens.



The present invention, in another aspect, provides a container for autoclaving and storing a
soft contact lens having a core polymeric material and a hydrophilic coating in a packaging
solution, comprising a base and a cover, wherein the cover is detachably sealed to the base,
wherein the base includes a cavity for receiving a sterile packaging solution and the contact
iens, wherein the cavity has an cavity surface which is modified by surface treatment to
hydrophilic so that deformations of the contact lenses caused during autoclaving by air
bubbles formed between the cavity surface and the hydrophilic coating due to mismatch in
surface hydrophilicity and/or by adherence of the soft contact lens to the cavity surface can

be substantially reduced.

DETAILED DESCRIPTION OF THE INVENTION
Reference now will be made in detail to the embodiments of the invention, one or more
examples of which are set forth below. Each example is provided by way of explanation of
the invention, and is not a limitation of the invention. in fact, it will be apparent to those
skilled in the art that various modifications and variations can be made in the present
invention without departing from the scope or spirit of the invention. For instance, features
illustrated or described as part of one embodiment, can be used on another embodiment to
yield a still further embodiment. Thus, it is intended that the present invention covers such
modifications and variations as come within the scope of the appended claims and their
equivalents. Other objects, features and aspects of the present invention are disclosed in or
are obvious from the following detailed description. 1t is to be understood by one of ordinary
skill in the art that the present discussion is a description of exemplary embodiments only,

and is not intended as fimiting the broader aspects of the present invention.

Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Generally, the nomenclature used herein and the laboratory procedures are well
known and commonly employed in the art. Conventional methods are used for these
procedures, such as those provided in the art and various general references. Where a term
is provided in the singular, the inventors also contemplate the plural of that term. As
employed throughout the disclosure, the following terms, unless otherwise indicated, shall be

understood to have the following meanings.



"Contact lenses" refers to ophthalmic devices that resides on the eye or ocular vicinity for
vision correction, diagnosis, sample collection, drug delivery, wound healing, cosmetic
appearance (e.g., eye color modification), or other ophthalmic applications. In accordance
with the present invention, a soft contact lens comprises a core polymeric material and a
hydrophilic coating thereon. The core polymeric material can be a silicone elastomer, a
silicone hydrogel, a fluorohydrogel, or a fluorosilicone hydrogel.

A “hydrogel” refers to a polymeric material which can absorb at least 10 percent by weight of
water when it is fully hydrated. Generally, a hydrogel material is obtained by polymerization
or copolymerization of at least one hydrophilic monomer in the presence of or in the absence
of additional monomers and/or macromers. A silicone hydrogel, a fluorchydrogel, or a
fluorosilicone hydrogel can be prepared according to any methods known to a person skilled
in the art.

A "monomer* means a low molecular weight compound that can be polymerized. Low
molecular weight typically means average molecular weights less than 700 Daltons.

A “hydrophilic monomer” refers to a monomer which as a homopolymer typically yields a
polymer that is water-soluble or can absorb at least 10 percent by weight water.

A “macromer” refers to medium and high molecular weight compounds or polymers that
contain functional groups capable of further polymerization. Medium and high molecuiar
weight typically means average molecular weights greater than 700 Daltons.

“Polymer” means a material formed by polymerizing one or more monomers.

A “hydrophilic coating” in reference to a soft contact lens means an ophthalmically
compatible surface which is obtained by surface treatment and is more hydrophilic than the

core polymeric material of the soft contact lens.

“Ophthalmically compatible”, as used herein, refers to a material or surface of a material
which may be in intimate contact with the ocular environment for an extended period of time
without significantly damaging the ocular environment and without significant user
discomfort. Thus, an ophthalmically compatible contact lens will not produce significant



corneal swelling, will adequately move on the eye with blinking to promote adequate tear
exchange, will not have substantial amounts of protein or lipid adsorption, and will not cause
substantial wearer discomfort during the prescribed period of wear.

“Ocular environment”, as used herein, refers to ocular fluids (e.g., tear fluid) and ocular
tissue (e.g., the comea) and/or conjunctiva which may come into intimate contact with a

contact lens.

“Surface treatment", as used herein, means a surface modification process in which an
arlicle, e.g., a contact lens, has been treated by means of contact with a vapor or liquid,
and/or by means of application of an energy source to (1} apply a coating to the surface of
an article, (2) deposit (by absorption) chemical species onto the surface of an article, (3)
alter the chemical nature (e.g., electrostatic charge) of chemical groups on the surface of an
article, or (4) modify the surface properties of an article. Exemplary surface treatment
include, but are not limited to, a surface treatment by energy (e.g., a plasma, a corona
discharge, a flame treatment, a static electrical charge, irradiation, or other energy source),
chemical treatments (e.g., acid surface etching), the grafting.of hydrophilic monomers or
macromers onto the surface of an article, and layer-by-layer deposition of charged and/or
non-charged polymeric materials. A preferred class of surface treatments are plasma
treatments, in which an ionized gas is applied to the surface of an article to form a plasma
polymer coating. Plasma gases and processing conditions are described more fully in U.S.
Pat. Nos. 4,312,575 and 4,632,844. The plasma gas is preferably a mixture of G;-Cy-alkanes

and nitrogen, oxygen or an inert gas.

“l bl coating”, as used herein, refers to a coating that is not covalently attached to an article,
e.g., a contact lens, and is obtained through a layer-by-layer (“LbL") deposition of one or
more polyionic or charged materials on an article, The article is preferably made of a
material that is devoid of ionic groups such as cationic or anionic groups. Accordingly, the
surface of the preferred articles is devoid of ionic groups such as carboxy, sulfo, amino and
the like groups and is thus substantially free from ionic charges,

A Lbl. coating can be composed of one or more layers, preferably one or more bilayers.
| Formation of a L bl coating on an ophthalmic device may be accomplished in a number of
ways, for example, as described in US Patent Ser. No. 6,451,871 and U.S. patent
applications Publ. Nos. 2001-0045676, 2001-0048875, and 2004-0067365. One coating



process embodiment involves solely dip-coating and dip-rinsing steps. Another coating
process embodiment involves solely spray-coating and spray-rinsing steps. However, a
number of alternatives involve various combinations of spray- and dip-coating and rinsing
steps may be designed by a person having ordinary skill in the art.

The term “hilayer” is employed herein in a broad sense and is intended to encompass: a
coating structure formed on a contact lens by alternatively applying, in no particular order,
one layer of a first polyionic material (or charged material) and subsequently one layer of a
second polyionic material (or charged material) having charges opposite of the charges of
the first polyionic material (or the charged material); or a coating structure formed on a
contact lens by alternatively applying, in no particular order, one layer of a first charged
polymeric material and one layer of a non-charged polymeric material or a second chargead
polymeric material. It should be understood that the layers of the first and second coating
materials {described above} may he intertwined with each other in the bilayer.

A contact lens having a core material and an LbL coating, which comprises at least one layer
of a charged polymeric material and one layer of a non-charged polymeric material that can
be non-covalently bonded to the charged polymeric material, can be prepared according to a
method disclosed in a co-pending U.S. application, U.S. Publ. No. 2004-0067365, entitled
“LbL-COATED MEDICAL DEVICE AND METHOD FOR MAKING THE SAME”, filed on
September 11, 2002.

As used herein, a “polyionic material” refers to a polymeric material that has a plurality of
charged groups, such as polyelectrolytes, p- and n-type doped conducting polymers.
Polyionic materials include both polycationic (having positive charges) and polyanionic

(having negative charges) materials.

The “cavity surface” or “the surface of the cavity” in reference to a container for sterilizing
and/or storing a soft contact lens means the surface which can be in direct contact with a

sterile packaging solution held therein.

An “average contact angle " refers to a contact angle of water on a surface of a material
(measured by Sessile Drop method), which is obtained by averaging measuremenis of at
least 3 individual contact lenses. Average contact angles (Sessile Drop) of contact lenses



can be measured using a VCA 2500 XE contact angle measurement device from AST, Inc.,
located in Boston, Massachusetts. This equipment is capable of measuring advancing or
receding contact angles or sessile (static) contact angles. The measurements are prefetrably

performed on fully hydrated materials.

"Contact angle is a general measure of the surface hydrophilicity of a contact lens or an
article {e.g., the cavity surface of a container). In particular, a low contact angle corresponds

to more hydrophilic surface.

“Hydrophilic” in reference to a surface or material means an averaged contact angle of less
than about 80 degrees, preferably less than about 70 degrees, more preferably less than
atout 60 degrees.

The present invention generally is related to a method and kits for sterilizing soft contact
lenses. By using the method of the invention, deformations of soft contact lenses during
autoclave can be substantially reduced. The present invention is largely based on
recognition that deformations of soft contact lenses during autoclave are resulted from
mismatch in hydrophilicity between the hydrophilic coating of a soft contact lens and the
contacting cavity surface of a container for storing the soft contact lens and/or from
adherence of the soft contact lens to the cavity surface.

It is believed that, since a conventional container has a hydrophobic cavity surface whereas
a soft contact lens has a hydrophilic coating, air can be trapped between the cavity surface
and the hydrophilic coating in an area where the soft contact lens contacts the cavity
sutface. The trapped air can become a spot where distortions in some local surface areas of
a soft contact lens can occurs. During autoctaving (heat cycles), those distortions may cause
deformations of the soft contact lens because of its memory characteristics.

It is also possible that a soft contact lens may undergo shrinking and swelling under
autoclaving conditions. The soft contact lens may adhere to the cavity surface of a container
during shrinking and swelling processes and therefore may also cause deformation of a soft

contact lens during autoclave,



To significantly reduce the deformations of soft contact lenses during autoclaving, Applicants
have developed a method and containers for sterilizing and storing soft contact lenses.

A method of the invention for sterilizing a soft contact lens and providing a sterilized storage
package of the soft contact lens maintained in a packaging solution, comprises the steps of:
(a) providing a container having a cavity for receiving a packaging solution and a soft contact
lens having a core polymeric material and a hydrophilic coating thereon, wherein the cavity
has an cavity surface which is modified by surface treatment to hydrophilic so that
deformations of the soft contact lenses, caused during autoclaving by air bubbles formed
between the cavity surface and the hydrophilic coating due to mismatch in surface
hydrophilicity and/or by adherence of the soft contact lens to the cavity surface, are
substantially reduced; (b) placing an amount of the packaging solution and the soft contact
lens in the container, wherein the amount of the packaging solution is sufficient to have the
soft contact {ens to be fully immersed; (c) sealing said container to form a storage package
of the soft contact lens; and (d) autoclaving said package to obtain the sterilized storage

package of the soft contact lens.

A container of the invention for autoclaving and storing a soft contact lens having a core
polymeric material and a hydrophilic coating in a packaging solution, comprises a base and a
cover, wherein the cover is detachably sealed to the base, wherein the base includes a
cavity for receiving a sterite packaging solution and the contact lens, wheresin the cavity has
an cavity surface which is modified by surface treatment to hydrophilic so that deformations
of the contact lenses caused during autoclaving by air bubbles formed between the cavity
surface and the hydrophilic coating due to mismatch in surface hydrophilicity and/or by
adherence of the soft contact [ens to the cavity surface can be substantially reduced,

The core polymeric material of a soft contact lens is preferably a silicon hydroge!. Preferably,
the silicone hydrogel is prepared by curing in @ mold a polymerizable composition comprising
a siloxane-containing macromer and/or a siloxane-containing monomer an d hydrophilic
monomers. Any know suitable siloxane-containing macromer can be used to prepare soft
contact lenses. A particularly preferred siloxane-containing macromer is s elected from the
group consisting of Macromer A, Macromer B, Macromer C, and Macromer D described in
US 5,760,100. Any known suitable siloxane-containing monomers can be used to prepare

soft contact lenses. Examples of siloxane-containing menomers include, without limitation,



methacryloxyalkylsiloxanes, tris-trimethyl-silyloxysilylpropyl methacrylate (TRIS), 3-
methacryloxy propylpentamethyl-disiloxane and bis(methacryloxypropyl)ietramethyi-
disiloxane. A preferred siloxane-containing monomer is TR!S, which is referred to 3-
methacryloxypropyltris(trimethylsiloxy) silane, and represented by CAS No. 17096-07-0. The
term “TRIS” also includes dimers of 3-methacryloxypropyitris{trimethylsiloxy) silane.

More preferably, the core polymeric material is prepared by curing in a mold any
formulations for making soft contact lenses. Exemplary formulations include without
limitation the formulation of lotrafilcon A, lotrafilcon B, etafilcan A, genfilcon A, lenefilcon A,

acquafilcon A, and balafilcon.

In accordance with the present invention, a packaging solution is ophthalmically compatible,
meaning that a contact lens treated with the solution is generally suitable and safe for direct
placement on the eye without rinsing, that is, the solution is safe and comfortable for contact
with the eye via a contact lens that has been wetted with the solution. A packaging solutions
of the invention may be any water-based solution that is used for the storage of contact
lenses. Typical solutions include, without limitation, saline solutions, other buffered solutions,
and deionized water. The preferred aqueous solution is saline solution containing salts-
including one or more other ingredients known to a person skilled in the arnt. Examples of
other ingredients include without limitation, suitable buffer agents, tonicity agents, water-
soluble viscosity builders, surfactants, antibacterial agents, preservatives, and lubricants

(e.g., celiulose derivatives, polyvinyl alcohol, polyvinyl pyrrolidone).

The pH of a packaging solution should be maintained within the range of about 8.0 to 8.0,
preferably about 6.5 to 7.8. Examples of physiologically compatible buffer systems include,
without limitation, acetates, phosphates, borates, citrates, nitrates, sulfates, tartraies,
lactates, éarbonates, bicarbonates, tris, tris derivative, and mixtures thereof. The amount of
each buffer agent is that amount necessary to be effective in achieving a pH of the

composition of from 6.0 10 8.0.

Typically, the aqueous solutions for packaging and storing contact lenses are also adjusted
with tonicity adjusting agents, to approximate the osmotic pressure of normal lacrimal fluids
which is equivalent to a 0.9 percent solution of sodium chloride or 2.5 percent of glycerol

solution. The solutions are made substantially isotonic with physiological saline used alone
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or in combination, otherwise if simply blended with sterile water and made hypotonic or made
hypertonic the lenses will lose their desirable optical parameters. Corres pondingly, excess
saline may resuit in the formation of a hypertonic solution which will cause stinging and eye

irritation.

Examples of suitable tonicity adjusting agents include, but are not limited to: sodium and
potassium chloride, dextrose, glycerin, calcium and magnesium chloride . These agents are
typically used individually in amounts ranging from about 0.01 to 2.5% {vw/v) and preferably,
form about 0.2 to about 1.5% (w/v). Preferably, the tonicity agent will be employed in an
amount to provide a final osmotic value of 200 to 400 mOsm/kg and more preferably
between about 250 to about 350 mOsm/kg, and most preferably between about 280 to about
320 mOsm/kg.

Examples of the preservative may be benzalkonium chloride and other quaternary
ammonium preservative agents, phenylmercuric salts, sorbic acid, chlorobutanol, disodium
edetate, thimerosal, methyl and propyi paraben, benzyl alcohol, and phenyl ethanol.

Surfactants can be virtually any ocularly acceptable surfactant including non-ionie, anionic,
and amphoteric surfactants. Examples of preferred surfactants include without limitation
poloxamers (e.g., Pluronic® F108, F88, F68, F68LF, F127, F87, F77, P85, P75, P104, and
P84), poloamines (e.g., Tetronic® 707, 1107 and 1307, polyethylene glycol esters of fatty
acids {e.g., Tween® 20, Tween® 80}, polyoxyethylene or polyoxypropyle ne ethers of Cy, -
Cig alkanes (e.g., Brij® 35}, polyoxyethyene stearate (Myri® 52}, polyoxy ethylene propylene
glycol stearate (Atlas® G 2612), and amphoteric surfactants under the trade names
Mirataine® and Miranol®.

The base of a container of the invention may be formed from a variety of plastic materials,
but is preferably transparent to allow the user to inspect the lens without opening the storage
package. The plastic material should be capable of being sterilized at 120 °C without
substantial loss of its physical properties of dimensional stability, warpage, and shrinkage.
The plastic material should have low water and vapor permeability to prevent the evaporation
and loss of the lens care solution. The plastic material should not be permeable to bacteria
and oxygen in order to avoid contamination and to keep the efficacy of th e solution.
Preferably, plastic materials should have a high strength and a high tolerance, in view of the
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cost and efficiency in manufacturing the container body and easiness in handling the

material,

Examples of plastic materials include without limitation fluoro-resin, polyamide, polyacrylate,
polyethylene, nylons, olefin co-polymers (e.g. , copolymers of polypropylene and
polyethylene), polyethylene terephthalate, poly vinyl chloride, non-crystalline polyolefin,
polycarbonate, polysulfone, polybutylene tere phthalate, polypropylene, polymethyl pentene,
polyesters, rubbers, urethanes, and the like. These materials are adopted solely or
alternatively in a composite body or a taminar structure. The plastic material used to make
the base is preferably polypropylene.

The base of a container of the invention is preferably prepared by injection molding or
thermoforming. Containers made from hydrophobic plastic material may be in any desired
forms. For example, a container of the invention can have any form of a conventional blister

package known in the prior art.

The cavity of the base of a container of the inwvention may be suitably designed and sized
with no limitation to receive the lens and the s ufficient quantity of sterile preserving solution
to completely submerge the lens. The cavity nnay have a variety of shapes in plane view,
including a circular shape, a polygonal shape, an ellipscidal shape, a heart shape, and the
like .The surface of the cavity may be desirably shaped depending upon a specific
configuration, size and the like of an ophthalmic lens to be received in the cavity. For

instance, the surface of the cavity may have a hemisphere (concave) shape.

In accordance with the present invention, at le ast the surface of the cavity of a container is
modified by surface treatment to hydrophilic so that deformations of the soft contact lenses,
caused by mismatch in surface hydrophilicity lbetween the cavity surface and the hydrophilic
coating during autoclaving and/or by adherence of the soft contact lens to the cavity suiface,
are substantially reduced. The surface treatrnent can be performed by a variety of methods,
including without limitation plasma treatment, plasma coating, corona discharge, LbL
coating, flame treatment and acid surface etching treatment. Preferably, the surface

treatment is corona discharge, plasma treatment, or LbL coating.
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Typically, the base comprises a flange portion extending about the cavity containing a soft
contact lens in a sterile packaging solution, so as to ensure that at least the cavity is

appropriately sealed by a flexible cover sheet.

The cover sheet may be a single film or alternatively a muiti-layered film, and any film may
be adopted as the cover sheet as long as the film is capable of being sealed to the container
base by bonding, welding or other similar methods. Th e flexible cover sheet may be formed
of a variety of water-impermeable materials and may have a variety of thicknesses. The
sheet must be sufficiently flexible to enable the user to easily remove the sheet from the
container. The cover sheet is preferably a laminate material preferably comptising a metal
foil layer and at least one, preferably two polymer layers, e.g. polypropylene, coating the foil.
The preferred foil is aluminum. Preferably, the sheet is formed from a metal (e.g., aluminum)

foil or foil composite.

The cover sheet may be printed with information regarding the contact lens contained in the
container or with other information for the end user or the dealer. The container may be
affixed to the flexible cover sheet by a number of methods. However, the strength of the
bond between the container and sheet should not be excessive, i.e., the user should be able
to easily and quickly separate the sheet from the container. For example, the cover sheet
can be sealed to the base or flange thereof by means of temperature or ultrasonic treatment

or by another appropriate adhesion method.

It should be understocd that a plurality of base parts, e.g., four base parts, advantageousiy
form one unit, so that handling of the base parts in the manufacturing process is simplified.

Although various embodiments of the invention have been described using specific terms,
devices, and methods, such description is for illustrative purposes only. The words used are
words of description rather than of limitation. It is to be understood that changes and
variations may be made by those skilled in the art without departing from the spirit or scope
of the present invention, which is set forth in the following claims. In addition, it should be
understood that aspects of the various embodiments m ay be interchanged either in whole or
in part. Therefore, the spirit and scope of the appended claims should not be limited to the

description of the preferred versions contained therein.



What is claimed is:

1. A method [or sterilizing a soft eontact lens and providing
a sterilized storage package of the soft contact lens main-
tained in a packaging solution, comprising the steps of:

(a) providing a container having a cavity for receiving a
packaging solution and a soft contact lens having a core
polymeric material and a hydrophilic coating thereon,
wherein the cavity has a cavity surface which is modified

by surface treatment 10 hydrophilic so that deformations
of the soft contact Jenses, caused during autoclaving by
air bubbles, formed between the cavity surface and the -
hydrophilic coating due to mismatch in surface hydro-
philicity and/or by adherence of the soft contact leas to
the cavity surface, are substantially reduced:;

(b} placing an amount of the packaging solution and the
soft contact lens in the container, wherein the amount of
the packaging solution is sufficient to have the soft con-
tact lens to be fully inunersed;

(¢) sealing the conlainer with a {lexible cover sheet which
is a laminate material comprising a metal foil layer and
at least one polymer layer to form a storage package of
the soft contact lens; and

(d) autoclaving the package to obtain the sterilized storage
package of the soft contact lens.

2. The method of claim 1, wherein the surface treatment is
plasma treatment, plasma coating, corona discharge, LbL
coating, flame treatment, or acid surface ctching treatment.

3. The method of claim 2, wherein the surface treatment is
corona discharge or LbL coating.

4. The method of claim 1, wherein the core polymeric
material is a silicon hydrogel.

5. The method of claim 4, wherein the silicone hydrogel is
prepared by curing in a mold a polymerizable composition
comprising a siloxane-caraining macromer and/or a silox-
ane-containing monomer.
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6. The method of claim 4. wherein the silicon hydrogel is
prepared by curing in a mold a formulation for making soft
contact lenses sclected from the group consisting of the for-
mulations of lotrafilcon A, Iotrafilcon B and balafilcon.

7. The method of claim 1, wherein the core polymeric
material is a silicone clastomer, a fluorchydrogel, or a fivo-
rosilicone hydrogel.

8. The method of claim 4, wherein the packaging solution
1s a water-based solution.

9. The method of claim 8, wherein the packaging solution
is a buffered saline solution having a pH of from about 6.0 to
8.0 and includes buffer agents selected from the group con-
sisting of acetates, phosphates, borates, citrates, nitrates, sul-
fates, tartrates, lactates, carbonates, bicarbonates. tris. tris
derivative, and mixtures thereof, )

10. The method of claim 8, wherein the packaging solution
includes one or more ingredients selected from the group
consisting of suitable buffer agents, tonicity agents, water-
soluble viscosity builders, surfactants, antibacterial agents,
preservatives, and lubricants, and combinations thereof.

11. The method of claim 4, wherein the nackaging solution
comprises cellulose derivatives, polyvinyl aicohol, polyvinyl
pyrrolidone, or a combination thereof.

12. The method of claim 11, wherein the packaging solu-
tion comprises cellulose derivatives.

13. The method of claim 11, wherein the packaging solu-
tion comprises polyvinyl alcohol.

14. The method of claim 11, wherein the packaging solu-
tion comprises polyvinyl pyrrolidone.

15. The method of claim 8, wherein the packaging solution
an osmotic value of from 200 to 400 mOsm/kg.

16. The method of claim 4, wherein the container com-
prises a base which includes the cavity and is made from a
hydrophobic plastic material.

17. The method of claim 7, wherein the packaging solution
comprises cellulose derivatives.

18. The method of claim 7, wherein the packaging solution
coniprises polyvinyl alcohol.

19. The method of claim 7, wherein the packaging solution
comprises polyvinyl pyrrolidone.

20. The method of claim 19, wherein the hydrophobic
plastic material comprises polypropylene.
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21. The sterilized storage package, including the contact
lens and the packaging solution, of ¢lajm 1.

22. A method of manufacturing a silicon hydrogel soft

contact lens, comprising the steps of:

(a) forming the lens with a core polymeric material and a
hydrophilic coating thereon;

(b) providing a container having a cavity with a cavity
surface that is modified by surface treatment to hydro-
philic;

(¢) placing an amount of a packaging solution and the lens
in the cavity of the container, wherein the amount of the
packaging solution is sufficient 1o fully immerse the
lens;

(d) sealing the container with a flexible cover sheet which
is a laminate material comprising a metal [oi] layer and
at least one polymer layer to form a storage package of
the lens and the packaging solution; and

(e) autoclaving the slorage package to sterilize the leng

- packaging solution, wherein deformations of the lens
caused during autoclaving by air bubbles being formed
between the cavity surface and the lens due to mismatch
in surface hydrophilicity, by adherence of the lens to the
cavity surface, or both are substantially reduced by the
matched hydrophilicity ofthe lens coating and the cavity
surface.



