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PACICAGE FOR MEDICAL DEVICE 

FIELD OF THE INVENTION 

This invention relates broadly to a package for a 

medical device. More specifically, this invention 

relates to a package for a medical device which is 

designed for a UV radiation sterilization method. 

DESCRIPTION OF THE RELATED ART 

Medical device sterilization processes, and in 

particular commercial contact lens manufacturing 

sterilization processes, typically involve some form of 

temperature and/or pressure-based sterilization 

techniques. For example, a hydrophilic contact lens is 

typically first formed by injecting a monomer mixture 

into a mold. The monomer mixture is then polymerized 

(i.e. the lenses are cured}. After other optional 

processing steps, such as quality inspections, the lens 

is placed into a container with a solution and the 

container is sealed. The packaged lens is sterilized by 

placing the container into an autoclave at an elevated 

temperature and pressure for an·exte~ded period of time, 

usually at least 15 minutes, typically 30 minutes. 

Although this commercial process produces thoroughly 

sterilized contact lenses, the batch-wise autoclave 

sterilization step is time consuming and costly. 
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European Patent Publication No. O 222 309 Al 

discloses a process using ozone in which packaging 

material is disinfected in a manufacturing setting. The 

process involves feeding an oxygen stream into an 

ozonating chamber, generating ozone from oxygen in the 

ozonating chamber, placing packaging containers in a 

sanitizing chamber, feeding the ozone into the 

sanitizing chamber, and purging the ozone from the 

sanitizing chamber with sterile air. The process 

requires that the ozone contact the packaging material 

for a predetermined time, followed by the sterile air 

purge step. The process is offered .as an alternative to 

heat-steam sterilization, sterilization by application 

of electromagnetic radiation, or chemical agent 

sterilization. Various packaging materials were tested. 

U.S. Patent No. 5,618,492 discloses a process for 

producing a sterile contact lens in a sealed container 

during a continuous production process wherein the 

contact lens is immersed in an ozone-containing solution 

within a container during a continuous lens packaging 
process, and the lens and container are subsequently 

subjected to ultraviolet radiation primarily to degrade 
the ozone. This process sterilizes the contact lens and 
the container. The materials of the container are not 
described. 

Non-ionizing radiation such as ultraviolet (UV) 
light is known to damage the DNA of exposed cells. The 
UV light causes bonds to form thymine dimers which 
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inhibit replication of DNA during cell reproduction. UV 

light is used for disinfection in hospital rooms, . 

nurseries, operating rooms and cafeterias. UV light is 

also used to sterilize vaccines, serum, toxins, 

municipal waste, and drinking waters. The major 

weakness of the efficacy of UV light as a sterilizer is 

that for most materials the radiation is not very 

penetrating, so the microorganisms to be killed must be 

directly exposed to the radiation. 

A number of patents teach the application of UV 
light to disinfect and/or inactivate microorganisms to 

either reduce populations of microorganisms or to 

eliminate them. 

US Patent 5,768,853 and W096/09775 describe the use 

of a UV light producing apparatus which deactivates 

microorganisms in food. 

US Patent 4,464,336 suggests a method of 

sterilization by using a flash discharge ultraviolet 
lamp. The patent teaches that by applying short 

duration high intensity UV light that microorganisms 
will be destroyed; however, the conditions for 

sterilization are not disclosed, nor its application for 
medical devices. 

US Patent 5,786,598 and WO 97/43915 disclose the 
broad concept that a flash lamp system might be used for 

deactivating microorganisms.in containers. Disclosed 
containers include IV bags, and a polyolefin container 
for a contact lens and a preservative fluid. 
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Preservation is the use of physical and/or chemical 
means to kill or prevent the growth of those 
microorganisms which, by their growth and/or activities, 
may cause bio-deterioration of a given material or 
product. P. Singleton and D. Sainsbury, 1988. 
Dictionary of Microbiology and Molecular Biology, John 
Wiley & Sons, New York, NY, pp. 702-703. Although the 
patent discloses the idea of using a flash lamp system 
to sterilize contact lenses in a preserved solution in a 
container, there are no conditions defined to accomplish 
sterility, nor examples which show that sterility can be 
accomplished. Further, potentially useful container 
materials are only suggested. 

U.S. Patents 5,034,235 and 4,871,559 disclose the 
use of intermittent pulses of very intense, very short 
duration pulses of light to inactivate microorganisms on 
the surface of food products, and suggests that the 
method can be used for packages, medical devices, and 
food products in packages. 

EP Publication No. O 765 741 Al discloses a 
lidstock for a contact lens container comprising a clear 
laminated plastic structure. The lidstock has a label 
and comprises three layers: two plastic layers and a 
barrier layer. The printed label will block UV 
radiation. 

There still remains a need for a container for 
housing a medical device and/or a liquid that would be 
useful for a UV radiation method of sterilization, that 
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would provide an adequate shelf life during which the 
container would be impenetrable to microorganisms or 
vapor, and not subject to attack by the atmosphere. 

SQMMARY OF THE INVENTION 

This invention provides a medical device container 
comprising thermoplastic materials wherein said 
container is transmissive over substantially all of the 
surface area of said container to greater than 30 % of 
the radiation in the range of 240 to 280 nm which 
impinges upon said container, and wherein said container 
is impervious to microorganisms. 

This invention further provides a container for a 
contact lens comprising a lidstock wherein said lidstock 
is transmissive to greater than 30 % of the radiation in 
the range of 240 to 280 nm directed at said lidstock. 

The containers of this invention provide a means 
for storing medical devices, preferably contact lenses 
and/or liquids in a sterile environment for a period of 
time, without requiring the addition of any chemical 
additives. 

DESCRIPTION OF THE INVENTION 

. The containers of this invention are particularly 
useful for housing medical devices while sterilizing the 
medical device using UV radiation. The UV radiation can 
be provided to the medical device by any method or 
apparatus. The preferred method and apparatus are 
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disclosed in us Serial No. entitled 

"Method of Sterilization", our reference VTN-388, filed 
concurrently with this application, and incorporated in 

its entirety herein by reference. That application 

discloses a method of sterilization preferably using 

pulsed ultraviolet radiation. Additional pulsed UV 

radiation processes and devices are disclosed in 

W096/0977, and US Patents 5,768,853; 4,464,336; 

5,786,598; 5,034,235 and 4,871,559 incorporated herein 

by reference. The preferred embodiment involves the 

sterilization of a contact lens in a contact lens 

container, using UV radiation which impinges upon the 

container from substantially all directions. 

The medical device container of this invention 

comprises materials which are transmissive to 'qV 

radiation so that UV radiation can penetrate the 

container and reach all the surfaces of the medical 

device to be sterilized. The medical device is either 

transmissive to UV radiation or is such that it creates 

no shadowing for microorganisms to "hide" from the UV 

radiation on surfaces where the microorganisms are to be 
inactivated. Preferably the container is transmissive 
to UV radiation over substantially the entire surface 

area of the container. Preferably the container is 

transmissive to greater than 30 % of the radiation in 

the range of 240 to 280 nm which impinges upon said 
container; more preferably the container is transmissive 
to greater than 40 % of the radiation in the range of 
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240 to 280 nm which impinges upon said container, and 
most preferably the container is transmissive to greater 
than SO %·of the radiation in the range of 240 to 280 nm 
which impinges upon said container. The percentage of 
radiation transmission in the range of 240 to 280 may be 
measured at one or more wavelengths within the range; 
however, preferably the percentage of transmission of 
radiation through the container is a total percentage 
over the entire 240 to 280 nm range. In the preferred 
embodiments the container is transmissive to the UV 
radiation at the specified levels over substantially all 
the surfaces of the container. 

The containers can take any form, including bags, 
tubes, cylinders, bottles, vials, cartons, and shrink­
wrap over medical devices. The preferred containers 
preferably comprise a base and a top. The base can be a 
flat or formed material, and the top can be a flat or 
formed material depending upon the· medical device to be 
housed within the container. The only requirement is 
that the container is impenetrable.to microorganisms 
during the time that the medical device is sterilized 
using UV radiation, and for the shelf life of the 
medical device or container, or until the container is 
opened by the end-user of the device. Alternatively, 
the container can be impenetrable to microorganisms 
during the time that the medical device is sterilized 
using UV radiation and then additional packaging can be 
added to the container after sterilization to provide a 
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package which is impenetrable to microorganisms for the 
shelf life of the medical device or the container, or 

until the container is opened by the end-user of the 

device. 

Useful materials for the container of this 

invention include polyolefins, such as, polyethylenes, 
polypropylenes, polybutylenes, and copolymers of the 
above; cycloolefins (COC); halogenated films, such as 

polyvinychlorides (PVC), polyvinylidine chlorides 

(PVDC), polymonochlorotrifluoroethylenes (PCTFE), 

polyvinylidine fluorides (PVDF), and polyfluorocarbons; 

polyurethanes; polyamides; polyimides; ethylene-vinyl 

acetate copolymers (EVA); ethylene vinyl alcohols 
(EVOH); ethylene acrylic acid copolymers (EAA); 

acrylics, such as polymethylmethacrylates; ionomers; and 
cellulose materials, such as cellulose esters, and 

cellophanes. The more preferred materials are 

polyolefins, such as polyethylenes, polypropylenes, 
p6lybutylenes, cycloolefins, and copolymers of the 
above, polyamides, and PCTFE. 

If a monolayer of a material is to be used for the 
container of this invention, the monolayer may be 

selected from the group of materials consisting of 
polyolefins, e.g., polyethylenes, polypropylenes, 

cycloolefin polymers; polyamides, e.g., polyamide-6, 
polyamide-6,6 and PCTFE. 

In the preferred embodiment the container is a 

contact lens container. In the preferred embodiment the 
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contact lens container has a conventional shape, that 
is, the base of the container has a recessed area for 
housing the contact lens, a seal area around the 
recessed area, and tab for gripping to hold the 
container. The base of the container for contact lenses 
is often referred to as the bowl. Preferably, the top 
of the container is a lid which is sealed to the base. 
Preferably the lid comprises a flexible lidstock which 
can be sealed in the seal area to the bowl to provide a 
container which is .impenetrable to microorganisms. The 
pref erred lidstock is typically a thin flexible sheet 
which is hermetically sealed to the bowl. The preferred 
lidstock is peelable. The preferred lidstock is heat­
sealed to the bowl. The lidstock is transmissive to 
greater than 30 %, more preferably greater than 40 %, 

most preferably greater than 50 % of the radiation in 
the range of 240 to 280 nm which impinges upon it. More 
preferably the lidstock and the bowl are transmissive to 
greater than 30 %, more preferably greater than 40 %, 

most preferably greater than 50 % of the radiation in 
the range of 240 to 280 nm which impinges upon them. 

The contact lens container of this invention 
preferably comprises a lidstock wherein said lidstock 
preferably comprises at least one layer of plastic 
material. The lidstock can comprise a single plastic 
layer alone, multiple plastic layers, or at least one 
layer of plastic and other layers of materials which are 
not plastic. The preferred plastics are thermoplastics. 
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Presently the preferred lidstock is multilayered in 
which complementary material layers are selected to 

provide one or more of the following: moisture barrier, 
sealability, stiffness, microbiological barrier, heat­

resistance, and strength. 

The preferred container of this invention comprises 
a multilayered lidstock which comprises at least a 

sealant layer (closest to the base) and a heat-resistant 
layer. The sealant layer is dependent on the method of 
sealing and the composition of the base. Because the 

preferred method of sealing is heat-sealing, it is 

preferred that the heat-sealing layer comprises a 

material with a low melting point over a wide range, and 
that the heat-sealing material is compatible with the 
base material. The preferred base materials are 
described in more detail below, however, the preferred 

base materials are polyolefins. Therefore, for the 

preferred embodiments, the sealant layer is preferably a 
pblyolefin, e.g. polyethylene, polypropylene or a 
copolymer of polyolefins, such as acrylic acid and 
maleic anhydride copolymers. In the preferred 

embodiment in which the base is a polypropylene bowl, 

the preferred heat-sealing material is polypropylene, an 
olefin copolymer or cycloolefin polymer. 

For applications with a two-layer structure, the 
heat-resistant layer is preferably selected from silicon 
oxides, urethane or aliphatic polyesters, and acrylics. 

The silicon oxide is preferably deposited with a 
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chemical vapor-deposition process .. The preferred 

silicon oxide material is Ceramis® available from Lawson 

Marden. For higher heat-resistance, the above heat­

resistant layer can be replaced by a layer consisting of 

a polyamide·, preferably biaxally oriented polyamide 

(OPA-6), or OPA-6,6 or a cellophane, preferably bonded 

together with an adhesive layer into a three-layer 

structure. 

The lidstock may comprise one or more adhesive 

layers. Suitable adhesives for the adhesive layer(s) 

are vinyl chloride copolymers, vinyl chloride-vinyl 

acetate copolymers, polymerisable polyesters, 

vinylpyridine polymers, butadiene-acrylonitrile­

methacrylic acid copolymers, phenol resins, acrylic 

resins, acrylic resins with phenol or acrylate polymers, 

urethane-modified acrylics, polyester-co-polyamides, 

polyisobutylenes, polyurethanes, ethylene-acrylic acid 

mixed polymers~ and ethylene-vinyl acetate mixed 

polymers. The preferred adhesives are selected from the 

group consisting of aliphatic polyesters and 

polymerisable polyesters. The most preferred adhesive~ 

are aliphatic polyisocyanates. In a preferred 

embodiment, the lidstock comprises three layers of 

materials, that is, the sealant layer, the heat­

resistant layer and an adhesive layer between the 

sealant and heat-resistant layers. 

The lidstock may comprise a moisture barrier layer. 

The pref erred moisture barrier layer materials comprise 



5 

10 

15 

20 

25 

VTN-0445 

- 12 -

silicon oxide, PCTFE, cast (CPP) or biaxally oriented 

polypropylene (BOPP), PVDC, and COC. The silicon oxide 

layer is preferably deposited.in a vacuum as a vapor 

chemical deposition onto another layer in the lidstock, 

e.g. a polyolefin or a polyamide layer. Preferably, the 

biaxally oriented polyolefin is used in combination with 

a cast polyolefin sealant layer in the lidstock. The 

moisture barrier layer is preferably added between the 

sealant and the heat-resistant layers. In a preferred 

embodiment, the lidstock comprises five layers of 

materials: a heat-resistant layer, an adhesive layer, a 

moisture barrier layer, an adhesive layer and a sealant 

layer. 

In embodiments in which blocking the transfer of 

oxygen through the container is important, an qxygen 

barrier layer can be provided. Examples of useful 

materials for such a layer include silicon oxide, 

polyacrylonitrile (PAN), PVDC, and EVOH. Particularly 

advantageous as an oxygen barrier layer is the 

deposition of a silicon oxide layer onto biaxially 

oriented polyamide films. 

Additional layers or thicker layers of materials 

may be added in any of the above embodiments for 

whatever characteristics, e.g. increased moisture 

barrier properties or increased strength, the lidstock 

requires. For example, for increased strength, either 

the thickness of the layers may be increased or an 

additional layer, e.g., polyolefin layer may be added 
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between the layers specified. Note that the materials 

listed for each layer may provide more than one benefit, 

e.g., the heat-resistant layer materials may also 

increase moisture barrier properties, and/or increase 

stiffness, etc. 

A first preferred embodiment of a lidstock of this 

invention includes a sealant layer comprising a 

polyolef in, preferably a polybutylene-polyethylene 

copolymer having a thickness from 5 to 100 microns, 

preferably from 20 to 75 microns, next to an aliphatic 

polyester adhesive layer, preferably an aliphatic 

polyisocyanate having a thickness of from 1 to 10 

microns, preferably 1.5 to 5 microns, next to a heat­

resistant layer comprising a polyamide, preferably a 

biaxally oriented polyamide having a thickness of S to 

SO microns, more preferably 12 to 30 microns. 

A second pref erred embodiment comprises the same 

sealant, adhesive, and heat-resistant layers of the 

first embodiment with a cast or biaxally oriented PCTFE 

layer as a moisture barrier layer having a thickness 

from 10 to 100 microns, preferably from 15 to so 
microns, and an additional adhesive layer between the 

heat-resistant layer and the sealant layer such that the 

PCTFE layer is between the two adhesive layers. The 

PCTFE layer also functions as a stiffness layer. 

A third preferred embodiment comprises the same 

sealant and adhesive layers of the first embodiment, and 

a silicon oxide coated biaxally oriented polypropylene 
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(BOPP) as the heat-resistant layer having a total 

thickness from 10 to 100 microns, preferably from 15 to 

SO microns, whereby the silicon oxide layer is between 

the BOPP-film and the adhesive. The thickness of the 

silicon oxide layer is preferably less than 1 micron. 

The silicon oxide layer is a moisture barrier layer too. 

A fourth pref erred embodiment comprises the same 

sealant and adhesive layers of the first embodiment, and 

a PVDC coated BOPP, whereby the BOPP is the heat­

resistant layer having a total thickness from 10 to 100 

microns, preferably from 15 to SO microns, and the PVDC 

layer is a moisture and oxygen barrier layer. The 

thickness of the PVDC layer is preferably from 2 to 5 

microns. The PVDC layer is between the BOPP and the 

adhesive layer. 

A fifth preferred embodiment comprises the same 

sealant and adhesive layers and a biaxally-oriented PVDC 

film having a total thickness from 10 to 75 microns, 

preferably from 15 to SO microns as the heat-resistant 

layer next to the adhesive layer. 

Additional preferred embodiments are all five of 

the preferred embodiments just described modified to 

include an additional stiffness layer. In the preferred 

embodiments, at least one cycloolefin, polypropylene or 

PCTFE layer is added between the sealant layer and the 

heat-resistant layer. Preferably at least one 

additional adhesive layer is added adjacent to the added 

stiffness layer. One preferred location for the 



5 

10 

15 

20 

25 

VTN-0445 

- 15 -

stiffness layer is adjacent to the sealant layer. 

Preferably an additional adhesive layer is added between 
the sealant layer and the added stiffness layer. If the 

stiffness layer is a polypropylene layer, the preferred 

thickness of the polypropylene stiffness layer is from 
20 to 200 microns, more preferably from 30 to 75 

microns. The preferred thickness of the PCTFE stiffness 
layer is from 10 to 100 microns, more preferably 15 to 
SO microns. 

A sixth preferred embodiment of a lidstock of this 
invention which includes a stiffness layer comprises a 

polyolef in, preferably a polybutylene-polyethylene 

copolymer having a thickness from 5 to 100 microns, 
preferably from 20 to 75 microns as the sealant layer, 
next to an aliphatic polyester adhesive layer, 

preferably an aliphatic polyisocyanate having a 

thickness of from 1 to 10 microns, preferably l.S to 5 

microns, next to a cast polypropylene stiffness layer 

having a thickness from 20 to 200 microns, next to a 

second aliphatic polyester adhesive layer, preferably an 
aliphatic polyisocyanate having a thickness of from l to 
10 microns, preferably 1.5 to S microns, next to a heat­
resistant layer comprising a polyamide, preferably a 

biaxally oriented polyamide having a thickness of s to 
SO microns, more preferably 12 to 30 microns. 

A seventh pref erred embodiment of a lidstock of 
this invention which includes a stiffness layer 

comprises a polyolef in, preferably a polybutylene-
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polyethylene copolymer having a thickness from 5 to 100 

microns, preferably from 20 to 75- microns as the sealant 

layer, next to an aliphatic polyester adhesive layer, 

preferably an aliphatic polyisocyanate haying a 

thickness of from 1 to 10 microns, preferably 1.5 to 5 

microns, next to a cast cycloolefin polymer layer as the 

stiffness layer having a thickness from 20 to 200 

microns, next to a second aliphatic polyester adhesive 

layer, preferably an aliphatic polyisocyanate having a 

thickness of from 1 to 10 microns, preferably 1.5 to 5 

microns, next to a heat-resistant layer comprising a 

polyamide, preferably a biaxally oriented polyamide 

having a thickness of 5 to 50 microns, more preferably 

12 to 30 microns. The cycloolefin also acts as a 

moisture barrier layer. 

An eighth pref erred embodiment of a lidstock of 

this invention which includes a stiffness layer 

comprises a polyolef in, preferably a polybutylene­

polyethylene copolymer having a thickness from 5 to 100 

microns, preferably from 20 to 75 microns as the sealant 

layer, next to an aliphatic polyester adhesive layer, 

preferably an aliphatic polyisocyanate having a 

thickness of from 1 to 10 microns, preferably 1.5 to 5 

microns, next to a silicon oxide coated cast polyolefin 

layer, such as silicon oxide coated polypropylene 

stiffness layer having a thickness from 20 to 200 

microns, next to a second aliphatic polyester adhesive 

layer, preferably an aliphatic polyisocyanate having a 
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thickness of from 1 to 10 microns, preferably 1.5 to 5 

microns, next to a heat-resistant layer comprising a 

polyamide, preferably a biaxally oriented polyamide 

having a thickness of 5 to 50 microns, more preferably 

12 to 30 microns. The silicon oxide layer is preferably 

closer to the sealant ·layer than the polyolef in layer on 

which it was deposited. Further, the silicon oxide is a 

moisture barrier layer too. 

Another example of one preferred embodiment of a 

lidstock of this invention including a stiffness layer 

comprises a polyolef in, preferably a polybutylene­

polyethylene copolymer having a thickness from 5 to 100 

microns, preferably from 20 to 75 microns as the sealant 

layer, next to an aliphatic polyester adhesive layer, 

preferably an aliphatic polyisocyanate having a 

thickness of from 1 to 10 microns, preferably 1.5 to 5 

microns, next to a biaxially oriented PVDC stiffness 

layer having a thickness from 10 to 100 microns, 

preferably 10 to 50 microns, next to a second aliphatic 

polyester adhesive layer, preferably an aliphatic 

polyisocyanate having a thickness of from 1 to 10 

microns, preferably 1.5 to 5 microns, next to a heat­

resistant layer comprising a polyamide, preferably a 

biaxally oriented polyamide having a thickness of 5 to 

50 microns, more preferably 12 to 30 microns. The PVDC 

layer is a moisture and oxygen barrier layer also. 

The preferred total thickness of the lidstock 

should be from 20 to 300 microns, more preferably from 
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SO to 150 microns. The water vapor transmission rate 

through the lidstock and the container should be less 

than 5 grams per 100 sq. inches per day, more preferably 

less than 0.1 grams per 100 sq. inches per day, ·and most 

preferably less than 0.05 grams per 100 sq. inches per 

day at ambient conditions 23°C and 50 % RH. Preferably 

the lidstock, after sealing to the base of the 

container, provides a peel strength of between 400 and 

1400·grams per linear inch, more preferably between 400 

and 1000 grams per linear inch when peeled at an angle 

of 90 degrees on an Instron device. 

The multilayered lidstock can be made by adhesive 

lamination if adhesives are used, or by extrusion 

lamination of the heated layers of materials which are. 

thereby melt bonded together. Further, adhesion may be 

generated or enhanced by the use of high energy sources 

such as eiectron beam. Further, thin layers may be 

deposited by vapor deposition. The method of laminating 

includes the bonding of the layers over the entire area 

of the layers or alternatively only in specified areas 

of the layers, e.g. around the perimeter of the layers. 

For some of the multilayered embodiments the layers are 

assembled in separate steps which may allow time for 

curing of the materials as will be seen in the examples 

below; however with different equipment it is possible 

to make the multilayered materials in one step and cure 

the multilayers together. One or more of the surfaces 

of the layers of the lidstock of this invention can be 
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treated at any time during the formation of the 

lidstock. Examples of such treatments include corona 

treatment, plasma treatment, ion implantation, radiation 

treatment, and chemical treatments. If necessary, the 

preferred method of treating a surface layer is by 

corona discharge treatment, and if an adhesive layer is 

added, it is preferred to corona discharge treat a 

thermoplastic layer prior to the addition of an adhesive 

layer to the thermoplastic layer. 

Most of the materials described for use in the 

container of this invention can be made by conventional 

methods; however, it is preferred that the materials not 

contain any substantial quantities of additives that 

will detrimentally impact the materials' UV radiation 

transmissivity. Additives to avoid include bulk 

fillers, lubricants, heat stabilizers, clarifiers, 

nucleating agents, and anti-microbial oxidants. Other 

additives to avoid include UV-blockers, pigments and 

fillers added to provide UV stability. Examples of 

specific materials that are often added to 

thermoplastics and adhesives and should be avoided in 

the containers of this invention include components 

containing aromatic elements, anti-blocking agents, such 

as glass and calcium carbonate, slip additives, such as 

stearate based products (calcium stearate, zinc 

stearate, etc}, and rubber anti-tack additives in high 

concentrations, such as s to 10%. The materials used in 

the container of this invention should be substantially 
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free of these fillers, and additives, meaning that the 
materials should comprise less than 10 %, more 

preferably less than 5 % and most preferably less than 3 
% of such components. Due to such additives, 

commercially available materials can vary greatly in the 

UV radiation they transmit. For example, a polyolefin 
film, Rayopeel® RS transmitted 1 % as compared to 
Rayopeel® Super which transmitted 55 % of the radiation 
at 240 nm. The Rayopeel® materials are available from 

Amcor/Transpac. Further, a urethane adhesive Tycel® 

7900/6800 transmitted 0.1 % as compared to Tycel® 

7909/7283 which transmitted 18 % at 240 nm. The Tycel® 
adhesives are available from Henkel. 

The memory of the thermoplastic materials can be 

predispositioned or oriented as shrink films, stretch 

films, uni~xial films, biaxial films, unoriented films, 
and cast films. The surface characteristics of biaxially 
oriented films is particularly well suited for low 
diffraction of UV light and maximizes the transmission 
through the lidstock. The low additive concentration of 
most biaxially oriented polyolef ins and polyamides for 

instance also enhances UV transmission. 

The base can comprise glass and thermoplastics. The 
base preferably comprises a molded thermoplastic, 

preferably a polyolef in or cycloolefin, most preferably 
polypropylene or polyethylene or a copolymer of 

polypropylene and polyethylene or a cycloolefin. These 
materials are preferred, because they are well-suited to 
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heat-sealing and provide a high UV transmission, 

combined with adequate moisture barrier properties. 

such materials are commercially available and known to a 

person of ordinary skill in the art; however, the 

commercially available materials need to be analyzed to 

assure sufficient transmission of the UV radiation at 

254 nm, due to additives, such as fillers, slip 

additives, anti-blocking agents, etc which may have been 

added to the composition by the producer of the 

material. (This was described earlier for the lidstock 

materials.) For example, polypropylenes from two 

different manufacturers provided different 

transmissivities: 0.5mm thick pieces of polypropylene, 

Exxon 1605 and 1105 provide 50% transmission at 254 nm, 

whereas a 0.5 mm thick piece of polypropylene Montel 

Himont 701 was <5-10% transmission at 254 nm. The UV 

radiation transmission can be measured by using near 

infrared Spectrophotometry, e.g., Perkins Elmer Lambda 

19 equipment. Another useful apparatus for measuring 

the transmission is disclosed in concurrently filed 

"Sterilization System" U.S. Serial No. (VTN-443), 

incorporated herein by reference. If the transmission 

is too low, the composition of the bowl material can be 

modified to remove additives e.g. fillers, and blockers, 

25 . clarifiers, nucleating agents or a different material 

VTN-0445 

will have to be used. Further, the molding proce~s 

conditions may effect the transmissivity, and can be 

modified in an effort to increase tran~missivity. 
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Finally, the shape or thickness of the base can be 
modified to increase the transmissivity. Typically a 
thinner part will have a higher transmissivity as 
compared to a thicker part. The preferred base is a 0.5 
mm thick 

This invention is further described and illustrated 
by the examples, which follow. 

Example 1 

The lidstock of this example consisted of the 
materials listed in Table 1. From the top of the table 
to the bottom of the table, the materials are the heat­
resistant layer, an adhesive layer, a stiffness layer, a 
second adhesive layer, and a sealant layer. The layers 
were assembled in two steps. In the first step, cast 
polypropylene (CPP) was adhesive laminated to oriented 
polyamide film (oPA) at ambient conditions and cured for 
24 hrs. In the second step, the product from the first 
step was adhesive laminated to the sealant layer which 
consisted of a low density polyethylene-polybutylene 
peel film. The lidstock was then cured under ambient 
conditions for 5 days. 
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TABLE 1 
Material Thickness Weight Tolerance 

(micron) (g/m2) (g/m2) 

OPA, Emblem® 1200 12 13.8 1.4 

from Allied Signal 

Aliphatic ---- 1.8 0.5 

Polyisocyanate 

adhesive system, 

Tycel® 7992/7294 

from Henkel 

CPP, Sol med® 200 120 109.2 10.9 

from Solvay 

Aliphatic ----- 1.8 0.5 

Polyisocyanate 

adhesive system, 

Tycel® 7992/7294 

from.Henkel 

Polyethylene 50 46.6 4.6 

sealant, Rayopeel® 

Super f rorn 

Arncor/Transpac 

This lidstock was successfully heat-sealed to the 

preferred polypropylene base, Exxon 1105, at 180-205°C 

using a heat-sealing device. The dwell time in the heat 

sealer was 0.5 to 5.0 seconds. The force was 

approximately from 3 to 5 Bar. 
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Using a Perkin Elmer Lambda 19, the lidstock 
measured 53 % transmission at 253.7 nm, and the bowl 
(0.5mm thick) measured 56.9 % transmission at 249.5 nm 
at the center. The water vapor transmission of ·the 
lidstock was less than 0.33 gr./100 sq. inches/day, and 
the Instron Peel Strength test of the heat-sealed 
lidstock from the bowl was 400 to 900 grams per linear 
inch. 

Example 2 

The lidstock of this example consisted of the 
materials listed in Table 2. From the top of the table 
to the bottom of the table, the materials consisted of a 
heat-resistant layer, an adhesive layer and a sealant 
layer. The same materials used for these laye~s in 
Example 1 were used in Example 2. 

The biaxially oriented polyamide film was adhesive 
coated and joined to the sealant layer in one lamination 
step. The lidstock was cured for 5 days. 
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TABLE 2 
Material Thickness Weight Tolerance 

(micron) (g/m2) (g/m2) 

OPA Emblem® 1200 12 13.8 1.4 

from Allied Signal 

Aliphatic ---- 1.8 0.5 

Polyisocyanate 

Adhesive System 

Tycel® 7992/7294 

from Henkel 

Polyethylene so 46.6 4.6 

Rayopeel® Super 

from Amcor/Transpac 

This lidstock was successfully heat-sealed to the 

preferred polypropylene base at 160-190°C. The dwell 

time.in the heat sealer was 0.3 to 3.0 seconds. The 

fqrce was approximately 1.5 to 4 Bar. 

Using a Perkin Elmer Lambda 19, the lidstock 

measured 62.1 % transmission at 253.7 nm. The water 

vapor transmission of the lidstock was consistently less 

than 1.18 grams/100 sq. in./day, and the Instron Peel 

Strength test of the heat-sealed lidstock from the bowl 
was between 400 to 900 grams per linear inch. 

Example 3 

The lidstock of this example consisted of the 

materials listed in Table 3. From the top of the table 
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to the bottom of the table, the materials are the heat­

resistant layer, an adhesive layer, a moisture barrier 

layer, a stiffness layer, a second adhesive layer, and a 

sealant layer. The layers were assembled in two steps. 

The materials used in this example were the same as 

those used in Example 1 except for the stiffness layer 

and the moisture barrier layer. The stiffness layer in 

this example was a silicon oxide coated BOPP, the 

silicon oxide was also a moisture barrier layer. The 

layers were assembled in three steps. In the first 

step, silicon oxide, Ceramis® by Lawson Marden 

Packaging, was vapor deposited in a vacuum on one side 

of a biaxially oriented polypropylene (BOPP) film. In a 

second step, the silicon oxide coated BOPP was adhesive 

laminated to the biaxially oriented polyamide layer, and 

was cured for twenty-four hours. In a third step, the 

product of the second step was adhesive laminated to the 

sealant layer and was cured for five days. 



VTN-0445 

Material 

OPA Emblem® 1200 

from Allied Signal 

Aliphatic 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

BOPP, Propafilm® 

from ICI 

Silicon Oxide 

layer, Ceramis® co­
H-XD from Lawson 

Marden 

Aliphatic 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

Polyethylene 

sealant, Rayopeel® 

Super from 

Amcor/Transpac 

- 27 -

TABLE 3 

Thickness 

(micron) 

12 

20 

< 0.1 

50 

Weight 

(g/m2) 

13. 8 

1.8 

18.40 

1. 8 

46.6 

Tolerance 

(g/m2) 

1.38 

0.5 

1.84 

0.5 

4.6 

This lidstock was successfully heat-sealed to the 
preferred polypropylene base at 170-210°C. The dwell 

' . i 
I 
; 
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time in the heat sealer was 0.5 to 3.0 seconds. The 

force was approximately 3 to 5 Bar. 

Using a Perkin Elmer Lambda 19, the lidstock 

measured 45.1 % transmission at 253.7 nm. The water 

vapor transmission of the lidstock was less than 0.03 

grams/ 100 sq. inches/day, and the Instron Peel Strength 

test of the heat-sealed lidstock from the bowl was 

between 400 to 900 grams per linear inch. 

Example 4 

This lidstock used similar materials to those used 

to form the lidstock of Example 3; however, the order of 

the materials was changed. From the top of Table 4 to 

the bottom of the table, the materials are the heat­

resistant layer, an adhesive layer, a stiffness layer, a 

second adhesive layer, a moisture barrier layer, and a 

sealant layer. In this example, the silicon oxide layer 

was ·coated onto the BOPP sealant layer, unlike Example 

3·. The lidstock of this example was made in three 

steps. In the first step, cPP was adhesive laminated to 

oPA and cured for twenty-four hours. In a second step, 

silicon oxide was vapor deposited in a vacuum onto one 

side of the BOPP. In a third step, the products of 

steps 1 and 2 were adhesive laminated to form the 

lidstock. The lidstock was then cured for five days. 

TABLE 4 

Material Thickness Weight Tolerance 

(micron) (g/m2) (g/m2) 
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OPA, Emblem® 1200 12 13.8 1.38 

from Allied Signal 

Aliphatic ----- 1.8 0.5 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

CPP, Sol med 200 120 109.2 10.92 

from Solvay 

Aliphatic ----- 1.8 0.5 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

Silicon oxide, < 0.1 ---- ----
Ceramis® CO-C-XD 

from Lawson Marden 

BOPP, Shorco® from 20 18.40 1.84 

Courtaulds 

This material was successfully heat-sealed to the 

preferred polypropylene base at 160-190°C. The dwell 

time in the heat sealer was 1. O to 5 .. o seconds. The 

force was approximately 1.0 to 5.0 Bar. 

Using a Perkin Elmer Lambda 19, the lidstock 

measured 50.3 % transmission at 253.7 nm. The water 

vapor transmission of the lidstock was less than 0.06 

grams/100 sq. inches/day, and the Instron Peel Strength 
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test of the heat-sealed lidstock from the bowl was 

between 400 and 900 grams per linear inch. 

Example 5 

The materials used to make the lidstock of this 

example are listed in Table 5. A different biaxially 

oriented polypropylene sealant layer and a different 

biaxially oriented polyamide heat-resistant layer were 

used. The biaxially oriented polypropylene has a 

coextruded polyethylene-polypropylene copolymer sealant 

layer to seal and peel from the polypropylene bowl. In 

the table from top to bottom are a heat-resistant layer, 

an adhesive layer and a sealant layer. This lidstock· 

was made in a single step by is adhesive laminating the 

biaxially oriented polypropylene to the biaxially 

oriented polyamide. The lidstock was then room 

temperature cured for five days. 
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TABLE 5 
Material Thickness Weight Tolerance 

(micron) (g/m2) (g/m2) 

OPA, LP-5 from 15 17.7 1.80 

Mitsubishi 

Aliphatic ----- 1.8 0.5 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

Biaxially oriented 25 22.7 2.30 

Polypropylene, 

Rayopp® RGP 100 

from UCB 

This material was successfully heat-sealed to the 

preferred polypropylene base at 150-175°C. The dwell 

time in the heat sealer was 0.3 to 1.75 seconds. The 

force was approximately 0.5 to 3.0 Bar. 

Using a Perkin Elmer Lambda 19, the lidstock 

measured 60.5 % transmission at 253.7 nm. The water 

vapor transmission of the lidstock was less than 1.0 

grams per 100 sq. inches/day, and the_ Instron Peel 

Strength test of the heat-sealed lidstock from the base 

was between 400 and 900 grams per linear inch. 
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Example 6 

The materials used to make this lidstock are listed 

in Table 6. The PCTFE layer provides significant 

moisture barrier properties. The biaxially oriented 

polypropylene has a coextruded polyethylene­

polypropylene copolymer sealant layer to seal and peel 

from the polypropylene base. In the table from the top 

are a heat-resistant/moisture barrier layer, an adhesive 
layer and a sealant layer. 

TABLE 6 
Material Thickness Weight Tolerance 

(micron} (g/m2} (g/m2) 

PCTFE, Aclar® NT 33 59.4 6.0 

from Allied Signal 

Aliphatic ----- 2.2 0.5 

Polyisocyanate 

Adhesive System, 

Tycel® 7992/7294 

from Henkel 

Biaxially oriented 25 22.7 2.30 

Polypropylene, 

Rayopp® RGP 100 

from UCB 

This material was successfully heat-sealed to the 
preferred polypropylene base at 150-175°C. The dwell 
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time in the heat sealer was 0.3 to 1.5 seconds. The 

force was approximately 0.5 to 3.0 Bar. 

Using a Perkin Elmer Lambda 19, the lidstock 

measured 71.4 % transmission at 253.7 nm. The water 

vapor transmission of the lidstock was less than 0.5 

grams per 100 sq. inches/day, and the Instron Peel 

Strength test of the heat-sealed lidstock from the base 

was between 400 and 900 grams per linear inch. 

The examples show that it is possible with the 

right combination of materials to make a lidstock that 

is transmissive to UV radiation and still has the 

necessary characteristics for use as a contact lens 

container. The description of the preferred embodiments 

and specific examples can be expanded upon to make other 

containers to house medical devices which are, for 

example, to be sterilized using UV radiation. Such 

containers would be within the scope of the claims 

below. 
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We claim: 

1. A medical device container, wherein said container 

is transmissive over substantially all of the surface 

area of said container to greater than 30 % of the 

radiation in the range of 240 to 280 nm which impinges 

upon said container, wherein said container is 

impervious to microorganisms, and wherein at least a 

portion of said container comprises a multilayer 

material, a first layer of said multilayer material 

comprising a material selected from the group consisting 

of polyolefins, polyolefin copolymers, cycloolefin 

polymers (COC), cycloolefin copolymers, 

polyvinychlorides (PVC), polyvinylidine chlorides 

(PVDC), polymonochlorotrifluoroethylenes (PCTFE), 

pol}'vinylidine fluorides (PVDF), polyfluorocarbons, 

polyurethanes, polyamides, polyimides, ethylene-vinyl 

acetate copolymers (EVA), ethylene vinyl alcohols 

(EVOH), ethylene acrylic acid copolymers (EAA), 

polymethylmethacrylates, ionomers, cellulose esters, and 

cellophanes, and a second layer of said multilayer 

material comprising a material selected from the group 

consisting of adhesives, silicon oxides, urethane 

polyesters, aliphatic polyesters and acrylics. 

2. The medical device container of claim 1 wherein 

said multilayer material further comprises a third layer 

of material comprising a material selected from the 

llll/lll llllll lllll lllll II llfi ·' 
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group consisting of polyolefins, polyolefin copolymers, 
cycloolefin polymers (COC), cycloolefin copolymers, 
poiyvinychlorides (PVC), polyvinylidine chlorides 
(PVDC), polymonochlorotrifluoroethylenes (PCTFE), 
polyvinylidine fluorides (PVDF), polyfluorocarbons, 
polyurethanes, polyamides, polyimides, ethylene-vinyl 
acetate copolymers (EVA) , ethylene vinyl alcohols 
(EVOH), ethylene acrylic acid copolymers (EAA}, 

polymethylmethacrylates, ionomers, cellulose esters, and 
cellophanes. 

3. The medical device container of claim 2 wherein 
said first layer comprises a material selected from the 
group consisting of polyolefins, polyolefin copolymers, 
cycloolefins, and cycloolefin copolymers. 

4. The medical device container of claim 1, wherein 
said- second layer is an adhesive layer and wherein said 
adhesive layer comprises a ~terial selected from the 
group consisting of vinyl chloride copolymers, vinyl 
chloride-vinyl acetate copolymers, polymerisable 
polyesters, vinylpyridine polymers, butadiene­
acrylonitrile-methacrylic acid copolYt:ners, phenol 
resins, acrylic resins, acrylic resins with phenol or 
acrylate polymers, urethane-modified acrylics, 
polyester-co-polyamides, polyisobutylenes, 
polyurethanes, ethylene-acrylic acid mixed polymers, and 
ethylene-vinyl acetate mixed polymers. 

11111111111111 llllf 11111 If 1111 
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s. The medical device container of claim 4, wherein 

said adhesive comprises a material selected from the 

group consisting of aliphatic polyesters and 

polymerisable polyesters. 

6. The medical device container of claim 2, wherein 

said container further comprises a fourth layer 

comprising a material selected from the group consisting 

of silicon oxide, PCTFE, polyolefin, and COC. 

7. The medical device container of claim 2, wherein 

said container further comprises a fourth layer 

comprises a material selected from the group consisting· 

of polyacrylonitrile, cast polypropylene, biax~lly 

oriented polypropylene, PVDC, and EVOH. 

8. ·The medical device container of claim 2, wherein 

said third layer comprises a material is selected from 

the group consisting of polyolef ins and polyolef in 

copolymers, said second layer comprises an adhesive, and 

said third layer comprises a material selected from the 

group consisting of polyamides, and cellophanes. 

9. The medical device container of claim 1, wherein 

said container is transmissive over substantially all of 

the surf ace area of said container to greater than 40 % 

' 1111111 """ 11111 1111111 1111 * C L M S * 
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of the radiation in the range of 240 to 280 nm which 

impinges ~pon said container. 

10. The medical device container of claim 2 wherein 
said first layer is a poyolef in layer having a thickness 

from 5 to 100 microns, and said second layer is an 

aliphatic polyester adhesive layer having a thickness 
from 1 to 10 microns. 

11. The medical device container of claim 10, further 

comprising a third layer selected from the group 

consisting of a polyamide layer having a thickness of 5 
to 50 microns, a silicon oxide coated polypropylene 

layer having a thickness of 10 to 100 microns, a PVDC 

coated polypropylene layer having a thickness from 10 to 

100 microns, a PVDC layer having a thickness from 10 to 

75 microns, and a PCTFE layer having a thickness from 10 
to roo microns. 

12. The medical device container of claim 11, further 
comprising a fourth layer comprising a material selected 

from the group consisting of a cycloolef in, polyolef in, 
and PCTFE. 

13. The medical device container of claim 12 wherein 
said fourth layer is positioned between two adhesive 
layers. 

111111111111111111111111111111 
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14. The medical device container of claim 13 wherein 
said multilayered material further comprises a silicon 

oxide layer. 

15. The medical device container of claim 1 wherein 

said first layer is a polyolefin layer, said second 

layer is an adhesive layer, and said multilayered 

material further comprises a stiffness layer, a second 

adhesive layer, and a polyamide layer, wherein said 

stiffness layer comprises a material selected from the 
group consisting of CPP, a cast cycloolefin layer, a 
silicon oxide coated polypropylene, PCTFE, and PVDC. 

16. The medical device container of claim 15 wherein 

said polyamide layer is biaxally oriented. 

17. The medical device container ·of claim 15 wherein 

said stiffness layer comprising a material selected from 

the group consisting of a cycloolef in, polyolef in, and 

PCTFE, and said stiffness layer is located between said 
adhesive layers. 

18. The medical device container of claim 1 wherein 

said multilayer material contains less than 10 % bulk 
fillers, lubricants, heat stabilizers, clarifiers, 

nucleating agents, and anti-microbial oxidants, uv­
blockers, pigments and fillers added to provide UV 
stability. 

11111111111111 lllll lllll· II llll 
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19. The medical device container of claim 1 wherein 

said container is less than 10 % of components 

containing aromatic elements, anti-blocking agents, 

glass, calcium carbonate, slip additives, stearates, and 

rubber anti-tack additives. 

20. The medical device container of claim 1 wherein 

said container is a contact lens container comprising a 

base and a top, and wherein said top comprises said 

multilayer material. 

21. The medical device container of claim 20 wherein 
said top is a lidstock and said lidstock is pealable 
from said base. 

22. The medical device container of claim 20, wherein 

said-container is transmissive over substantially all of 
the surf ace area of said container to greater than 40 % 

of the radiation in the range of 240 to 280 nm which 
impinges upon said container. 

11111111 111111 11111 1111111 Ill\ 
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