01 SEP 2003 5 - 1 PACKAGE FOR MEDI CAL DEVICE FIELD OF THE | NVENTI ON Thi s
invention relates broadly to a package for a nedical device. Mre
specifically, this invention relates to a package for a nedical de

which is designed for a Wradiation sterilization nmethod. 10 DESCRHF&fEﬁwm
'"OF THE RELATED ART Medical device sterilization processes, and in
particul ar conmercial contact | ens manufacturing sterilization processes,
typically involve some formof tenperature and/or pressure-based
sterilization 15 techni ques. For exanple, a hydrophilic contact lens is
typically first fornmed by injecting a nenanmer mxture into a nold. The
nmonomer m xture is then polynerized (i.e. the lenses are cured). After

ot her optional processing steps, such as quality inspections, the |lens 20

is placed into a container “‘ﬁgcﬁaéﬁl & OMEBTEnt NBEvESRt ai ner is seal ed.
The packaged lens is steriliz y C|ng the container into an autocl ave

at an elevated tenperature and pressure for an extended period of tine,

usually at least 15 mnutes, typically 30 mnutes. 25 Although this
commer ci al pré@é§§L§Ebéﬁ§%§EBﬁéﬁ§§§ﬁly sterilized contact |enses, the
bat ch-w se autoclave sterilization step is tinme consum ng and costly. 01
SEP 2003 -2

S 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.

10 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

15 technigques. 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

20 is placed into a container with a solution and the
container is sealed. The packaged lens is ste:ilized by
placing the container into an autoclave at an elevated
temperature and pressure for an extended period of time,
usually at least 15 minutes, typically 30 minutes.

25 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. 0 222 309 Al discloses a process using
ozone in which packaging material is disinfected in a manufacturing
setting. The process involves feeding an oxygen streaminto an 5 ozphgfp oif]
chanber, generating ozone from oxygen in the ozonating chanber, placing
packagi ng containers in a sanitizing chanber, feeding the ozone into the
saniti zing chanber, and purging the ozone fronlthe saniti zing chanber with
sterile air. The process 10 requires that the ozone contact the packagi ng
material for a predetermned tine, followed by the sterile air purge
step. The process is offered as an alterndtirve to heat-steam
sterilization, sterilization by application of electromagnetic radiation,
or chem cal agent 15 sterilization. Various packaging naterials were

tested. U S. Patemulpedn G422 MisiGlcesasnang.00e92 S oo produci ng a
sterile contact lens in a seal ed container durlg%_a conti nuous production

process mhereldi%%%taaﬂrqw US ingnerzese iin aisiomadagiani ng
sol uti on and X attr%ﬂaal G AI NGl QY Ng A C%&lh%%%%%ljln%i soe%cc{(g'% N9 The

process, éns and cont ai ner are Subse guent1y

ul traviol et rashaadd=en ipriciased )fde@ld‘@)l’aaﬂ@xy@&@ SXQqRem 'Iih-lt% Rirpcess
sterilizes the contact lens and the container. The materials of the

cont & ner ar e IFRAN2ANY LGS, IGFTGATS RF OPEdiEHTO PIMEAT den UG avi ol et
((:gt\J/?sesl Il)ggfjsl to%c?%r m tggym ne ITED %Qg%a%%gﬁ% %%lnlt%ln-lg}% lWal. | ght
sanitizing chamber, feeding the ozone into the
sanitizing chamber, and purging the ozone from the
sanitizing chamber with sterile air. The process
10 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
15 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
20 within a container during a continucus 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
25 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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01 SEP 2003 - 3 inhibit replication of DNA during cell reproduction. W
light is used for disinfection in hospital roons, nurseries, operating
rooms and cafeterias. UV light is also used to sterilize vaccines, ﬁﬁﬁﬁﬁ]ﬂm
‘toxins, 5 nunicipal waste, and drinking waters. The major weakness Of J
efficacy of UV light as a sterilizer is that for nost materials the
radiation is not very penetrating, so the mcroorganisns to be killed nust
be directly exposed to the radiation. 10 A nunber of patents teach the
application of UV light to disinfect and/or inactivate m croorganisns to
ei ther reduce popul ati ons of m croorganisms or to elimnate them US

Pat ent 5, 768, 853 and W96/ 09775 describe the use 15 of a UV |ight
produci ng apparatus which deactivates mcroorganisns in food. US Patent

4,464, 336 sugdestipid reidiottafiorster idNAZ aliihddisi nepr-dd@shidhschayge
ultraviolet |anp. The patent teaches that by applying short 20 duration
hi gh i ntensit Y190l iightuaatatfan cHsimfantsinan W (Hodml ekt reyme; however,

for medi cal dWeeEst s WA Fbre S UB s ks T <EPRk The 2
broad concept alat wsdd ash dwp ISyad eade s besdised, frasxigeactivating
m croorgani sns in containers. Disclosed containers include IV bags, and a
pol y&l ef i n cofdilfdpal 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 microcorganisms to be killed must be
directly exposed to the radiation.

10 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

15 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

20 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 disclese the

25 broad concept that a flash lamp system might be used for
deactivating microorganisms in c¢ontainers. Disclosed
containers include IV bags, and a polyolefin container

for a contact lens and a preservative fluid.
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for a contact lens and a preservative fluid. VIN-0445 01 SEP 2003 - 4
‘Preservation is the use of physical and/or chem cal neans to kill or
prevent the growh of those mcroorganisnms which, by their growh %g&/o
activities, may cause bio-deterioration of a given material or s |gr 803{”03
‘P. Singleton and D. Sainsbury, 1988. Dictionary of M crobiol ogy and

Mol ecul ar Bi ol ogy, John WIley & Sons, New York, NY, pp. 702-703. Although
the patent discloses the idea of using a flash lanp system to sterilize
contact lenses in a preserved solution in a 10 container, there are no
conditions defined to acconplish sterildtdy,- nor exanpl es which show t hat
sterility can be acconplished. Further, potentially useful container
materials are only suggested. U S. Patents 5,034,235 and 4, 871, 559 di scl ose
the is use ofpiad&rrdtisntiPuisesud dephydi@ISanyBY Shehicaduration
pul ses of light to inactivate m croorganisns on the surface of food
products, and BeRfgRsts thht eheremgHodhmmtwilsaf fdropackages, nedi cal
devi ces, and food groduct%giéh Ck%ﬂ?%ﬂu%Q;EP Qﬂgiica j on hbt.O.EGS 741 Al
di scl oses a [ITHstAHIHEE Ottt Tens ContHi her: cConprisi fg-a’ehase:

l'am nated pl ashdg SausEtbiE-ddtherlddalank dms agilahelmattddi £DNPEi ses three
| ayers: two plastic layers and a barrier layer. The printed | abel wll

bl ock5 UV 25 r aeiedy®p. P. Singleton and D. Sainsbury, 1988.

Dicticnary 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

10 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

15 ugse of intermittent pulses of very intense, very short
duration pulses of light to inactivate microorganisms on
the surface of food preducts, and suggests that the
method can be used for packages, medical devices, and
foed products in packages.

20 EP Publication No. 0 765 741 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

25 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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There still remains a need for a container for housing a nedical device
and/or a liquid that would be wuseful for a WV radiation nethod of
sterilization, that VIN-0445 01 SEP 2003 - 5 would provide an adegqqﬁpzm3
shelf life during which the container would be inpenetrable to
‘microorgani sns or vapor, and not subject to attack by the atnosphere. 5
SUMMARY OF THE I NVENTI ON This invention provides a nedical device container
conprising thernoplastic naterials wherein said container is transm ssive
over substantially all of the surface area of said container to greater
than 30 % of 10 the radiation in the range of 240 to 280 nm which i npinges
upon sai d container, and wherein said container is inpervious to

m croorgani snms. This invention further provides a container for a contact

| ens conpri si gguadl %:Qé*f@ﬁlé whebgefuadedshedst 0cke Hurihgl WWIDH SHeve tO
greater than 30 %of the radiation in the range of 240 to 280 nmdirected
at said |idsteertainerceaudfinbes ippenptrabheeht 61 CFOONIFOIEMFedts for

storing medi cal devi gy, BLeLERADLY CONLACL CLeRgeS kAU dS i n a

sterile envirofnent for a perio requiring the addition

of any chem cal additives. DESCRI PTION OF THE | NVENTI ON The cont ai ners of
this invention are particul arl 25 useful for housing nedical devices
whi | & Steri|i§gﬁ§35E90F 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
10 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
15 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
20 time, without requiring the addition of any chemical

additives,.

DESCRIPTION OF THE INVENTION
The containers of this invention are particularly
25 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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medi cal device using UV radiation. The UV radiation can be provided to the
nmedi cal device by any nethod or apparatus. The preferred nethod and
apparatus are VIN-0445 01 SEP 2003 - 6 disclosed in US Serial No. %hﬁ[ﬂ?%@
"Method of Sterilization", our reference VIN-388, filed <concurrently with
this application, and incorporated in its entirety herein by reference.
That application 5 discloses a nethod of sterilization preferably using

pul sed ultraviol et radiation. Additional pulsed W radiation processes and
devices are disclosed in W96/0977, and US Patents 5, 768, 853; 4, 464, 336;
5,786, 598; 5,034,235 and 4,871,559 incorpbrated herein io by reference.
The preferred enbodi nent involves the sterilization of a contact lens in a
contact |lens container, using UV radiation which inpinges upon the
cont ai ner fromdisgissadt ial V¢ &kelridilr 8ct.i ons. The nedi ca&ntdendieske cont ai ner

of this inventjon. 15 conprises materials which are trapnsm.ssive.to
Fadi at i on o CHEENOY PEREF ot 2R plrat Pite TR TS06H SIAGT Sind FELRR al |
the surfaces @fonfckhefx@%@ilg\a/mt@e\tm% bPphg cakebn, i 28¢ i rRAinalgdeyice is

ei t her transqissive‘to radyatlon or is such that it creates 20 no
shadowi ng for ifisc epsriganiys erean’ hiydeeferemceehe QYatr agipdtiicat iown sur f aces

wh th ' ' to b ' I, d. Pref l.y_t he. t
0t Pansim Ssi 806500 Padl 5Piotn Sov SF SEOSTRRCER F SLRE T 146 WU face

pulsed ultraviolet radiation. Additiocnal pulsed UV

radiation processes and devices are disclosed in
WO96/0277, and US Patents 5,768,853; 4,464,336;
5,786,598; 5,034,235 and 4,871,559 incorporated herein

10 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

15 comprises materials which are transmissive to UV
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

20 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

25 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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area of the container. Preferably the container is 25 transm ssive to
greater than 30 %of the radiation in the range of 240 to 280 nm whi ch

i npi nges upon said container, nore preferably the container is 07 SEP 2003
transm ssive to greater than 40 % of the radiation in the range of

VTN- 0445 01 SEP 2003 7 240 to 280 nm whi ch inpinges upon said container,
and nost preferably the container is transm ssive to greater than 50 %
-of the radiation in the range of 240 to 280 nm which inpinges upon said
contai ner. The percentage of 5 radiation transm ssion in the range of 240
to 280 may be nmeasured at one or nore Wavelengths within the range;
however, preferably the percentage of transm ssion of radiation through
the container is a total percentage over the entire 240 to 280 nm range.
In the preferrd 1® @#fodimevitisht Hengioges negron ssardnsemtssiner t cande W

radi ation at the specified._|levels over substantially all. the surfaces of
the container ™ffe %ﬁ%ard@rys tﬁ?n AL HIF Kol rﬁr"i‘rl‘*%qiﬁﬁée beY<Ir ¢ ubks,
cylinders, bottdg5.50visalcE R NS, atBih SIH ithe dand¥ abf oves EBdE@! nm

devices. The preferred containers preferably conprise a base and a top. The
base can be awHicht iswingerdonm ¢idiad cemhinRY { opTkarpdecentage of

(o et S M AR BT e e de By Lovsed i Ng L
m cr oor gani Smaneaddiiteny dtherd oy tiiate theraBshaeths deMilein | shet eandé zed
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
10 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-
15 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
20 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,
25 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

VIN-0445



using W radiation, and for the shelf life of the nedical device or
container, or until the container is opened by the end-user of the device.
AIternatlver, 25 the container can be inpenetrable to m croorgani sy SEp 200
during the tine that the nedical device is sterilized wusing UV radiation
and then additional packaging can be added to the container after
sterilization to provide a VPTN- 0445 01 SEP 2003 - 8 package which is

i npenetrable to mcroorganisns for the shelf |ife of the nmedical device or
the container, or wuntil the container is opened by the end-user of the
device. 5 Useful materials for the contaifer of this invention include

pol yol efins, such as, polyethylenes, polypropylenes, polybutylenes, and
copolynmers of the above; cycloolefins (COC); halogenated films, such as
pol yvi nychl orpderag&\Mhichokgvingehdt nebthl epi aesrddrgBMEns for the

pol ynmonochl orotrifl uoroet hyl enes (PCTFE) poly vrnﬁlrdrne fluorides (PVDF),
and pol yf | uor8@&tbohste bl Fifern heal ﬁSV}Sﬁraes 60F9PFP&€§rf or

sthy! ene-vi nylne 26 CLALCc6APQL YIB! EA%(&?%GB VLRRC Bk ed! e (EVOH):

et hyl ene acrylic acl copo ymers I cs, such as
pol ynet hyl net daeige&at es; iononers; and eIIquse naterlals such as

cel lul ose esters, and el | ophanes. The referred materials are
pol y8l ef i ns, such Q§e58§y@?E§Féﬁ g, f85I§ggoﬁ? Lpdger gé | enes,

CyC|00|efins1lﬁﬂgn5989|YHEiﬁdeprT?oleflns, such as, polyethylenes,

polypropylenes, polybutylenes, and copolymers of the
above; cycloolefins (COC); halogenated films, such as
polyvinychlorides (PVC), polyvinylidine chlorides

10 (PVDC), polymonochlorotrifluorcethylenes (PCTFE),
polyvinylidine fluorides (PVDF), and polyfluorocarbons;
polyurethanes; polyamides; polyimides; ethylene-vinyl
acetate copolymers (EVA); ethylene vinyl alcohols
(EVOH) ; ethylene acrylic acid copolymers (EAA);

15 acrylics, such as polymethylmethacrylates; ionomers; and
cellulose materials, such as cellulose esters, and
cellophanes. The more preferred materials are
polyolefins, such as polyethylenes, polypropylenes,
polybutylenes, cycloolefins, and copolymers of the

20 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
polyoclefins, e.g., polyethylenes, polypropylenes,

25 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

VIN-0445



20 above, polyam des, and PCTFE. If a nonol ayer of a material is to be used
for the container of this invention, the nonolayer may be selected from
the group of materials consisting of polyolefins, e.g., polyethyl ep&$EP 2003
pol ypropyl enes, 25 cycl ool efin polyners; polyan des, e.g., polyam de-6,

pol yam de-6,6 and PCTFE. In the preferred enbodi nent the container is a
contact lens container. In the preferred enbodi nent the VIN 0445 01SEP2003
9 contact |ens container has a conventional shape, that 1is, the base of

t he contai ner has a recessed area for §S|ng the contact |lens, a seal
area around the recessed area, and tab for gripping to hold the 5

contai ner. 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
seal ed to thecbasact ﬁ?ﬁ@fSeIC@bﬂtyalm@ hiag eorpriveas igrallesiigpe | itdsttock whi ch

can be sealed b0 LR, 35, R0 it ROU HaPROVIG BcH0aGan! gher i ch

S |rrpenetrab e ‘to"'m Croor gani'sns

thin flexibl ensheehg WhieCkont aker Tekis;akl yeseakedat arbiedbere The
preferred lidstock is peelable. The preferred lidstock is heat- sealed to

the bow . ' The YEF8SE6EK Arsatr ansitedi ot srippdngater heRdntde % nore
preferably 9“?:% €6 1HRaN 40rh§°45)a@%55§pfﬁfe B'eél% GAESL E%%’Ea%Q 1eg}6srete;‘e

radi ation in € range of 0 nm |ch I 'mpi Ngés upon
is often referred to as the bowl. Preferably, the top

of the container is a 1lid which is sealed to the base.
Preferably the lid comprises a flexible lidstock which
can be sealed in the seal area tc the bowl to provide a

10 container which is impenetrable to microorganisms. The
preferred 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

15 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 %,

20 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

25 material. The lidstock can comprise a single plastic
layer alone, multiple plastic layers, or at least one
layer of plastic and other lavers of materials which are

not plastic. The preferred plastics are thermoplastics.

VIN-0445



preferably the lidstock and the bow are transm ssive to greater than 30
% nore preferably greater than 40 % 20 nost preferably greater than 50 %
~of the radiation in the range of 240 to 280 nm which inpinges uponqugpqmg
The contact |ens container of this invention preferably conprises

| i dstock wherein said |idstock preferably conprises at |east one Iayer of
plastic 25 material. The |lidstock can conprise a single plastic |ayer
alone, multiple plastic layers, or at |east one |ayer of plastic and other
| ayers of materials which are not plastic. The preferred plastics are

t her nopl astics. VIN-0445 01 SEP 2003 - 1010presently the preferred |idstock
Is multilayered in which conplenentary material |ayers are selected to
provi de one or nore of the follow ng: noisture barrier, sealability,
stiffness, ni@mﬂﬁaﬂuﬂy(nﬂetpraﬁerxedmﬁﬂdsib¢bsistmwk@il@mdrsdréngth The

f d tai, f t.hi t ti d_lidstock
i Ch compr i SCRUR (GREL AT UG A TS (14 ERE 21D THECHREE) and o

heat - r esi st antyrd-ayRs on@%ﬁ%@@tofw Sl enho PO hhe BREROE Of 10
sealing and the conposition of the base. Because the preferred nmethod of

sealing is he@ﬁd&ﬂﬁhhﬁ}YAtSﬁxffqﬂQﬁfﬁW%@KQb&@lQQEC®éaba§Eé$rngheayer
conprlses a mater] | ow el tii ng point over a wi de range, and that

the heat - seahﬁﬁfﬁﬁﬁ%ﬁ aqug(ﬁﬁﬁﬁRQ%ﬁe with the 15 base material. The

preferred base mat etalgreaférred 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

10 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

15 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
polyolefin, e.g. polyethylene, polypropylene or a

20 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.

25 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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described in nore detail below, however, the preferred base materials are
Therefore, for the preferred enbodi nents, the seal ant | ayer

is preferably a polyolefin, e.g. polyethylene, polypropylene or %OSH,zma
copol ymer of polyolefins, such as acrylic acid and naleic anhydrl&

pol yol ef i ns.

copol yners.

pol ypropyl ene bowl, the preferred heat-sealing material is polypropyl
an olefin copolynmer or cycloolefin polymer. 25 For applications with
two-| ayer structure, the heat-resistant |ayer is preferably selected
silicon oxides, urethane or aliphatic'b&ﬂyésters, and acrylics. The
silicon oxide is preferably deposited with a VIN- 0445 01 SEP 2003 - 11
chem cal vapor-deposition process. The preferred silicon oxide materi
Cer ami s(r) avahbmbbelfV@@pmaﬂepnSiwapdoprOBQSShigﬁbe neaterwedst ance,

above heat -
pol yam de,

cel | ophane,
t hree-1| ayer

In the preferred enbodinent in which the base is a

puakaeabl yFiende he%oﬁékheEeﬁhbhaﬁBeadHﬁél&Bob@ygbatnto a

structure. The lidstock rmay conprise one or nore adhesive

ene,
a
from

al is
t he

or G5 6Py Ot Bealy SR Pk U ROrPART a8V AL CPRL) LEB GAOETD or

i o

| ayers. Suutambslaahasu&eyerocanh@eadhp aﬁedlbyeﬂ(é?yearéov5ﬂ§wl@ﬁl@ﬁude

copol yners,
polyésters

10

15

20

25

VIN-0445
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{(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, peolyurethanes, 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 adhesives
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 preferred moisture barrier layer materials comprise



met hacrylic acid copol yners, phenol resins, acrylic 15 resins, acrylic
resins with phenol or acrylate polyners, urethane-nodified acrylic%n 00
pol yest er - co- pol yam des, polyi sobutyl enes, pol yurethanes, ethylene-acﬁy1?g
acid mxed polyners, and ethyl ene-vinyl acetate m xed polyners. The
preferred adhesives are selected fromthe 20 group consisting of aliphatic
pol yesters and polynerisable polyesters. The nost preferred adhesives are
al i phatic polyisocyanates. In a preferred enbodinent, the |idstock
conprises three layers of materials, that.is, the sealant |ayer, the heat
25 resistant layer and an adhesive | ayer beteen the seal ant and

heat -resi stant | ayers. The |idstock nay conprise a noisture barrier |ayer
The preferred noisture barrier |ayer materials conprise VIN-0445 01 SEP
2003 - 12 si Fiiéérooxrad dePCPREFEGasasCCHRPRIr o dianal lof ixrienfted

pol ypr opyl ene OoPP. VDC, sily oxi-de J.ayer. is erab
deposited in 885586)899’55“5 \@%%rpg’jgﬁgna&galan e(gg&‘t i ggleon%lgllaérrloo h%}?{%ayer i %

the |idstock, 18yerdisappelfkehaiin deppgidlemninde hayeium Referabyr the
biaxally oriented polyolefin is used in conbination with a cast polyolefin
seal ant | ayer chamigal] deposdk iothentgpiasaihehdavesr inydie i¢ie?@rabl y

added bet Weenﬁt.ge.. 88 ahanh 394 Lhe ah%%tl- Gola g ér@yerp%:eﬁé}aaoﬂ?f@z‘ié ed io

enbodi ment, thé~I'i dst'oCK conpri sés frve-‘layers o materials: a

heat -resi st anbihawuany airizditesi pollyayefirm 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

10 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

15 oxygen through the container is important, an oxygen
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

20 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

25 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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‘noi sture barrier |ayer, an adhesive |layer and a sealant layer. In

enbodi nents in which blocking the transfer of 1is oxygen through the
container is inportant, an oxygen barrier |ayer can be provided. t&ﬁﬁbﬂﬂ%
of useful materials for such a |ayer include silicon oxide,

pol yacrylonitrile (PAN), PVDC, and EVOH Particularly advantageous as an
oxygen barrier layer is the 20 deposition of a silicon oxide |ayer onto
biaxially oriented polyam de filns. Additional |ayers or thicker |ayers of
materials nay be added in any of the above enbodi nents for whatever
characteristics, e.g. increased noisture 125 barrier properties or increased
strength, the lidstock requires. For exanple, for increased strength,
either the thickness of the |layers nay be increased or an additional

| ayer, e.g., pelyelefithel apgersaypereidddedd VENc@44habltBEPm36@3ials3
between the | ayers specified. Note that the materials listed for each

| ayer may provitg&esofeon RashoReyEendryt Proyige mppe hBaP- PES PERRL tayer

materials may _al.so ,inc e . i I e [ /50r increase 5
St fTnoss, ot & SA I T B e e a5 ot hi s

i nvention incﬁud&@a&esaﬂﬁamthayemrd@mpptgpngtaespobdeetihpCQE@&ENany a
%Olc?/gﬁgyl ene- psct):li%eftnr%lsgn%tcc.opol ymer having a thickness from5 to 100

A first preferred embodiment of a lidstock of this
invention includes a sealant layer comprising a
polyolefin, preferably a polybutylene-polyethylene
copolymer having a thickness from 5 to 100 microns,

10 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

15 biaxally oriented polyamide having a thickness of 5 to
50 microns, more preferably 12 to 30 microns.

A second preferred embodiment comprises the same
sealant, adhesive, and heat-resistant layers of the
first embodiment with a cast or biaxally oriented PCTFE

20 layer as a moisture barrier layer having a thickness
from 10 to 100 microns, preferably from 15 to 50
wmicrons, 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

25 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

VIN-0445



10 preferably from20 to 75 mcrons, next to an aliphatic polyester
adhesi ve | ayer, preferably an aliphatic polyisocyanate having a thickness
of from1 to 10 microns, preferably 1.5 to 5 microns, next to a held SEP 2003
resi stant |layer conprising a polyam de, preferably a 15 biaxally oriented
pol yam de having a thickness of 5 to 50 mcrons, nore preferably 12 to 30
m crons. A second preferred enbodi nent conprises the sane seal ant,
adhesive, and heat-resistant layers of the first enbodinent with a cast or
bi axally oriented PCTFE 20 | ayer as a noisture barrier |ayer having a

thi ckness from 10 to 100 microns, preferdbly from15 to 50 microns, and
an additional adhesive | ayer between the heat-resistant |ayer and the

seal ant | ayer such that the PCTFE |ayer is between the two adhesive

| ayers. The 25 HREHRE dsaydre dlest fnawistong dsyersthdfitessa Itayeal A third

preferred enbodi nent conprises the sane ., seal ant _and adhesiyve | ayers of the
first enbodi 1@&}?&3 9% i bk Dxd e WEHBE bi Gf’iﬁqglrﬁ’e%r%% 15"

pol ypropyl ene o\ThkiQ44m D1 w2t P % he 1k 11 dIBORR @S TdfePepd -peshséant

| ayer having a total thickness from10 to 100 microns, preferably from 15
to 50 micronshevBORMV e aid o altiais veayerThis Weltalaress the BOPP-film
and t he adhesive.. The th.icgk ess of, the 5f Si Ibi corleoxi Iﬁiyfrmi S (greferabl y
|l ess than 1 mitcrom ot fHe & 1180 oxf && 9 aefear JTYS & Fbi stuf e barFrer-| ayer

too. A fourthrnHy efiariesch eibioth NEfife € OMId 5@5 JherSaErrier layer too.

A fourth preferred embodiment comprises the same
sealant and adhesive layers of the first embodiment, and
a PVDC coated BOPP, whereby the BOPP is the heat-

10 resistant layer having a total thickness from 10 to 100
microns, preferably from 15 to 50 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

15 adhesive layer.

A fifth preferred embodiment comprises the same
gsealant and adhesive layers and a biaxally-criented PVDC
film having a total thickness from 10 to 75 microns,
preferably from 15 to 50 microns as the heat-resistant

20 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 cyclcoolefin, polypropylene or

25 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
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seal ant and adhesive | ayers of the first enbodi nent, and a PVDC coated
BOPP, whereby the BOPP is the heat io resistant |ayer having a total

t hi ckness from 10 to 100 microns, preferably from 15 to 50 m crong,| $§RA(03
the PVDC |ayer is a noisture and oxygen barrier layer. The thickness of
the PVDC | ayer is preferably from2 to 5 mcrons. The PVDC | ayer is

bet ween the BOPP and the 15 adhesive layer. A fifth preferred enbodi nent
conprises the sane sealant and adhesive | ayers and a biaxally-oriented
PVDC filmhaving a total thickness from10 to 75 mcrons, preferably from
15 to 50 nmicrons as the heat-resistant 20° ayer next to the adhesive |ayer.
Addi tional preferred enbodinents are all five of the preferred enbodi nents
just described nodified to include an additional stiffness layer. In the
preferred enisddiffmsss laydredst ashiaagfd &6 &fen segdlafsr ddeshe or 25 PCTFE

Layer is addeq hetueen | he sealantdayerand Lhg o isatrd eslalaniodayst.

Preferably at “I"eas onal adhesive lTayéer 1sa jace

added stiffnesse |svArantOewireleid ethd eeridpBcfidt ddies (HYyH445 Dl 1S 2003
- 15 stiffness layer is adjacent to the sealant |ayer. Preferably an
addi ti onal adissifingass drayey ddded RRdyREaPYlene deyiedmt Jhe Rrefrrie’ added

oL e LS ol o SIS IS BACIPY SI8, | ez
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
50 microns.

10 A sixth preferred embodiment of a lidstock of this
invention which includes a stiffness layer comprises a
polyolefin, preferably a polybutylene-polyethylene
copolymer having a thickness from 5 to 100 microns,
preferably from 20 toc 75 microns as the sealant layer,

15 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 cast polypropylene stiffness layer
having a thickness from 20 to 200 microns, next to a

20 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

25 50 microns, more preferably 12 to 30 microns.

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

comprises a polyolefin, preferably a polybutylene-
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20 to 200 mcrons, nore preferably from30 to 75 mcrons. The preferred

t hi ckness of the PCTFE stiffness layer is from10 to 100 m crons, nore
preferably 15 to 50 mcrons. 10 A sixth preferred enbodi nent of a bﬁ%ﬁbqﬁh
of this invention which includes a stiffness |ayer conprises a

pol yol efin, preferably a pol ybutyl ene-pol yet hyl ene copol ynmer having a

t hi ckness from5 to 100 mcrons, preferably from20 to 75 mcrons as the
seal ant layer, 15 next to an aliphatic polyester adhesive |ayer,
preferably an aliphatic polyisocyanate hgﬁlng a thickness of from1l to 10
m crons, preferably 1.5 to 5 mcrons, to a cast pol ypropyl ene
stlffness | ayer having a thickness fron120 to 200 mcrons, next to a 20
second aliphatic polyester adhesive |ayer, preferably an aliphatic

pol yi socyanatpohaethglanEhcckﬁbmeéf havénglat bhichnaesr sxem pr&fedd® y 1.5
to 5 mcrons, next to a

preferably a Btakaffy BFFgﬁFaa 50 §8n120 §S§%§828F83LE%335B%}%%Eh%%sz 50

nm crons, rTDrew?sf:eraekx td ha 801 WEhﬁEQBSpoE\yéét’@ﬂt hdpeefieer edyerhodi ment
of a lidstock o this invention ch includes a stiffness |ayer

conprises a pprgéeerbhy presbinbRyia pelybepgrenateTRay4dy @1 SEP 7003 - 16
polygt hylene ¢QRSLAIEG BPVERsRy DLCHACRTLERY, ol ek 3125 o
ali phatic pol yestensadhestveol ayeast 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
10 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 cycloclefin also acts as a
15 moisture barrier layer.

An eighth preferred embodiment of a lidstock of
this invention which includes a stiffness layer
comprises a polyolefin, preferably a polybutylene-
polyethylene copolymer having a thickness from 5 to 100

20 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

25 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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preferably an aliphatic polyisocyanate having a 5 thickness of from1l to 10
m crons, preferably 1.5 to 5 mcrons, next to a cast cycl ool efin polyner

| ayer as the stiffness layer having a thickness from20 to 200 rfi g3
next to a second aliphatic polyester adhesive |ayer, preferably an

al i phatic polyisocyanate having a 10 thickness of from1 to 10 m crons,
preferably 1.5 to 5 mcrons, next to a heat-resistant |ayer conprising a
pol yam de, preferably a biaxally oriented polyam de having a thickness of
5to 50 mcrons, nore preferably 12 to 30 m crons. The cycloolefin also
acts as a is noisture barrier layer. An éigﬁth preferred enbodi nent of a

| idstock of this invention which includes a stiffness |layer conprises a
pol yol efin, preferably a pol ybutyl ene- pol yet hyl ene copol yner having a

t hi ckness froohEckned®0oPofnemrbnse e enbendny. fpoRfepabdy 7y - fi EPoRs as the

lant | t ot |i phat i | hesi : f er abl
2 8l T phat o BHFOTaBeyRRar el hel Mot a TOTT SR s Tor o STk §ing B crone.
preferably 1.801 pamiddl C%@é'ﬁer@]@%} 4 b Pankligosroshdedcpal gdmiast

pol yolefin 25 | ayer, such as silicon oxide coated pol ypropylene stiffness
| ayer havi ng havhngkaeski¢koes200f 05 200 S%i BieRaNS neRPreoPiefessRd Y

havi fg a VI babo010 Spoagns: - Yo s PhFeRhage af  AkkR 1Tk P T M ©
preferably 1.8168ef to the sealant layer than the polyolefin layer on
which it was deposited. Further, the silicon oxide is a
moisture barrier layer too.
Another example of one preferred embodiment of a

10 lidstock of this invention including a stiffness layer
comprises a polyolefin, 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,

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

20 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

25 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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m crons, next to a heat-resistant |ayer conprising a polyamde, preferably
a biaxally oriented polyam de having a thickness of 5 to 50 mcrons, nhore
preferably 5 12 to 30 mcrons. The silicon oxide |ayer is preferabl§]5EP2W3
closer to the sealant |ayer than the polyolefin layer on which it was
deposited. Further, the silicon oxide is a noisture barrier |ayer too.

Anot her exanpl e of one preferred enbodi ment of a 10 lidstock of this
invention including a stiffness |layer conprises a polyolefin, preferably a
pol ybutyl ene pol yet hyl ene copol yner having a thickness from5 to 100
mcrons, preferably from20 to 75 micronsl@s-the sealant |ayer, next to an
al i phatic pol yester adhesive |ayer, 15 preferably an aliphatic

pol yi socyanate having a thickness of from1l to 10 microns, preferably 1.5
to 5 mcronssonext 5@ aikirdsal | Yy iventead \RAAXG strdfameisssidraysatdiavi ng a
thickness from10 to 100 microns, preferably 10 to 50 m_craons, next to a

second al i phatth&opghy dihpe diidts tafte dnrk Uhg GontRidres HISH kh e i et c

pol yi socyanat Vigh Eﬁhn fr, } CrgiiSa 1.5
to 5 mcrons, ‘Err]%)"i}t 5t %%WL% t- ?‘LZ? g 'ntl(}[egg/eeér %c%rorrpc%al{gs’i ng a po %Ea%&g%y
preferably a lkisaxalban dr.ilenjrethsgpgaramitde dwaviirgled paakngs, dnd noast25 50

m crons, nore preferahly 12 to 30 mcrons. The PVDC layer.i§ a noisture
and Gxygen baPredeT r 105 .tk Oproer’fé?rrraé%ﬁtﬁﬁﬁllq(%i%ine‘s%c S tBfe”

1)I1d§I[E gclioog howld: Re fah@Pealt tQmOQ ML oOnsc HE 3 &f qipbl Yotd @magly 0445

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

10 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

15 thereby melt bonded together. Further, adhesion may be
generated or enhanced by the use of high energy sources
such as electron beam. Further, thin layers may be
deposited by vapor deposition. The method of laminating
includes the bonding of the layers over the entire area

20 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

25 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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- 18 50 to 150 mcrons. The water vapor transm ssion rate through the

| i dstock and the container should be less than 5 grans per 100 sg. inches
per day, nore preferably less than 0.1 grans per 100 sqg. inches pérSERaH03
and nost 5 preferably Iess than 0.05 grans per 100 sq. inches per day at
anbi ent conditions 23C 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, nore preferably between 400 10 and 1000 grans
per linear inch when peeled at an angle of 90 degrees on an Instron
device. The nultilayered |idstock can be Irhde by adhesive lamnation if
adhesi ves are used, or by extrusion |amnation of the heated |ayers of
materials which are 15 thereby nelt bonded together. Further, adhesion may
be generat edtoeasridantednyy tihe dewiof bhghfemmagyosowmtcddie such as

el ectron beam, .Eurther, thin Layers nay.,b deposi ted by vapor deposition.
The nethod of HARRAR ng EPRER SHe8 Tt REthoRaP R FOTEChd TR SRUETEA he
entire area 2Qr-ehthbat! ayeasmar takhemdati veby empYant aaes f el of
the layers, e.g. around the perineter of the |layers. For sone of the

mul til ayered &wissdimeast s andechapéralataeasgenbbed iIf SERASRAE Wt die whi ch

25 bl o howBVSL PR BEEPEReRE” sharpea: & Eordass il Mo he T

mul til ayered mBtrenadlds sichagge steptaratcUand tlfeanuladhedyiers Hngat hey . One

or nore of the surfaces of the layers of the lidstock of this invention

can be added, it is preferred to corona discharge treat a
thermoplastic layer prior to the addition of an adhesive
layer to the thermoplastic layer.

10 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

15 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

20 specific materials that are cften 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

25 stearate based products (calcium stearate, zinc
stearate, etc), and rubber anti-tack additives in high

concentrations, such as 5 to 10%. The materials used in

the container of this invention should be substantially
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VTN- 0445 01 SEP 2003 - 19 treated at any time during the formation of the
| i dstock. Exanples of such treatnents include corona treatnent, plasna
treatnment, ion inplantation, radiation treatnent, and chem cal tre@L Q@a
| f necessary, the s preferred nethod of treating a surface |ayer is gﬁﬁ
corona di scharge treatnent, and if an adhesive layer is added, it is
preferred to corona discharge treat a thernoplastic |layer prior to the
addi ti on of an adhesive l|ayer to the thernoplastic |ayer. 10 Most of the
materials described for use in the container of this invention can be nmade
by conventional methods; however, it is #feferred that the materials not
contain any substantial quantities of additives that will detrinentally

i npact the materials' UV radiation 15 transmissivity. Additives to avoid

i ncl ude bul k ftikl efs theskr fdddes s, heatd sidalitliivesr,s meandmidf itéyag, the

nucl eating agents, and anti-m crobial oxidants. O.her, additives to avoid
i ncl ude VVbIOEREF§}aﬁ?gﬁgﬁPég;F&mHﬂH%ee séﬂ&%@nt& br¥aviTBESUV stability.

Exapl s of 20,3peehbi TGS kdlbh LAl e idkeRradladly tdwy Ml | Cs

and adhesi ves  and shou be avoided in the con ainers of this invention
i ncl ude conpofents suctntcampongnasomatiue dloe mmehs adaiittiivelsocki ng agent s,

U g 20 O oSSR BT GG e R UL Sy U5, 23 5 2
anti-tack addut/i vasia® ibhdRthey 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
10 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
15 predispositioned or oriented as shrink films, stretch
films, uniaxial 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
20 through the lidstock. The low additive concentration of
most biaxially oriented polyolefins and polyamides for
instance also enhances UV transmission.
The base can comprise glass and thermoplastics. The
base preferably comprises a molded thermoplastic,
25 preferably a polyolefin 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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concentrations, such as 5 to 10% The materials used in the container of
this invention should be substantially VIN-0445 01 SEP 2003 - 20 free of
these fillers, and additives, meaning that the materials should cbhpER 08]
less than 10 % nore preferably | ess than 5 % and nost preferably |ess
than 3 % of such conponents. Due to such additives, s comercially

avail able materials can vary greatly in the UV radiation they transmt.
For exanple, a polyolefin film Rayopeel RS transmtted 1 % as conpared to
Rayopeel (r) Super which transmtted 55 % of the radiation at 240 nm The
Rayopeel (r) materials are avail abl e from2f0 "Ancor/ Transpac. Further, a

ur et hane adhesive Tycel (r) 7900/6800 transmtted 0.1 % as conpared to
Tycel (r) 7909/7283 which transmtted 18 % at 240 nm The Tycel (r)

adhesi ves arehaaakhabléngrenﬂkpnbeﬁdeThehmehDﬂV Dtambmiﬁﬁénwnplastic
materials can be sitioned or nk f.ilms, stretch

o
filns, unlaX|§PmPFPﬁ§ bFéigaﬁqF?FﬁsmOﬁﬁBPF&nE@ErFFFnErOP§ﬁ&lfﬁ%t filns.

The surface CBGEE%&E&%&&@% a&ebbammalrualq?l anhed abilleManiss xpaydn aid af | y
well suited for low diffraction of UV I and nmaxi m zes the transmn ssion

20 t hrough thpersdstQékormhaarUWS&d&ﬂtﬂmetbénééﬁbrépw@weéﬂ thsst biaxially
Crandm ssi on. CORESREL8IaHn SWBRAFPLE BGSE AR PREAmR Ko FIEITRE Shse
preferably cogBeLgessarflkdedtt henABpliastibs, 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
10 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,
15 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
20 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
will have to be used. Further, the molding process
conditions may effect the transmissivity, and can be

modified in an effort to increase transmissivity.
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25 preferably a polyolefin or cycloolefin, nost preferably polypropyl ene
or pol yethylene or a copolyner of polypropyl ene and pol yethyl ene or a
cycloolefin. These materials are preferred, because they are wel I}-js§pt Rgh
to VIN-0445 01 SEP 2003 - 21 heat-sealing and provide a high W

transm ssion, conbined with adequate noisture barrier properties. Such
materials are comercially available and knowmn to a person of ordinary
skill in the art; however, the conmercially available materials need to be
anal yzed to assure sufficient transnis§ig€ of the UV radiation at 254 nm
due to additives, such as fillers, slip ditives, anti-blocking agents,
etc which nmay have been added to the conposition by the producer of the 10
material. (This was described earlier for the lidstock materials.) For

exanpl e, pol yfiamllenes e shang odititrietkamssfuftda hasgs goieled
different tr AT S g %t%icroe-a%rémttl—[?é féa%a‘}%@esﬁsi%l@?' ypf@;igéa 2 Exxon

1605 and 1105 provi Yo' ransim ssi on m wher a nm t hi ck
pi ece of pol yprapyeangdantwelll Hatwmnta Hibheas tserdtoddansuy ss8 on at 254
nm The U/ radiation transmssion can be neasured by using near infrared
Spect r ophot om&\dMparedy to s ifkey mariLanbdie PRPIGHFHSHRSE Afbthet- Uisef ul
appaggtus for measurding 20 the transmssion is disclosed in concurrently
file "Sterilization System U S. Serial No. (VIN-443), incorporated
herein by reference. If the transm ssion

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

10 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

15 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. 1In the second step, the product from the first

20 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.

VTN-0445



is too low, the conposition of the bowl material can be nodified to renove
additives e.g. fillers, and bl ockers, 25 clarifiers, nucleating agents or a
different material will have to be used. Further, the nolding procdslsSEP 200]
conditions may effect the transmssivity, and can be nodified in an effort
to increase transmssivity. VIN-0445 a 1 SEP 1003 - 22 5 Finally, the
shape or thickness of the base can be nodified to increase the

transmssivity. Typically a thinner part will have a higher transmssivity
as conpared to a thicker part. The preferred base is a 0.5 mmthick This
invention is further described and ill ustdated by the exanpl es, which

follow 10 Exanple 1 The lidstock of this exanple consisted of the
materials listed in Table 1. Fromthe top of the table to the bottom of
the table, the materials are the heat- resistant |ayer, an adhesive | ayer,
a stiffness |ayer, a 15 second adhesi vBABR¥ek, and a seal ant |ayer. The
layers were[RSeepRhed TN TWO Stepshildknle® T1rst]| ¥ ght cast polypaapyl eng
(CPP) was adpesive lam nated to ofdiented polyamlide fI{ﬂ](OP at anbi ent
condi ti ons ahd cured for 24 hrs. |l{mitdrerdecond sit &/Mthe prod&ﬁ(m?}on1the

first 20 ste -ayer—whi-h—conststed
of a Iom/den;PPﬁ'pEﬁ®iﬁﬂyléﬁ§5p0|3 3.8 3

from Allied Signal

Aliphatic -- - 1.8 0.5
Polyisocyanate

adhesive system,
Tycel® 7992/7294

from Henkel

CPP, Solmed® 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 from

Amcor/Transpac

This lidstock was successfully heat-sealed to the
5 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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peel film The lidstock was then cured under anmbient conditions for 5

days. 01 SEP 2003 - 23 TABLE 1 Material Thi cknessWi ght Tol erance

(mcron) (g/nR)(g/ n2) OPA, Enblenp 12001213.81.4 from Allied Signal 1 sEp 2003
Al i phatic----1.80.5 Polyi socyanat e adhesi ve system Tycelm 7992/7294 from
Henkel CPP, Sol med(c) 200120109.210.9 from Sol vay Aliphatic----- 1.80.5

Pol yi socyanat e adhesi ve system Tycel (r) 7992/7294 from Henkel

Pol yet hyl ene5046. 64. 6 seal ant, Rayopeel Super from Antor/ Transpac This

| i dstock was successfully heat-sealed to ‘pe_ 5 preferred pol ypropyl ene
base, Exxon 1105, at 180-205C using a heat-sealing device. The dwell tine

in the heat sealer was 0.5 to 5.0 seconds. The force was

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
5 lidstock was less than 0.33 gr./100 sg. inches/day, and
the Instron Peel Strength test of the heat-sealed
lidstock from the bowl was 400 to 900 grams per linear

inch.

10 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
15 layer. The same materials used for these layers 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 S days.
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approximately from3 to 5 Bar. VIN-0445 01 SEP 2003 - 24 Using a Perkin

El mer Lanbda 19, the lidstock neasured 53 %transm ssion at 253.7 ql and
the bowl (0.5mmthick) measured 56.9 % transnission at 249.5 nm aﬁ t & 2003
center. The water vapor transm ssion of the s |idstock was | ess than 0. 33
gr./ 100 sq. inches/day, and the Instron Peel Strength test of the

heat -sealed lidstock fromthe bowl was 400 to 900 grans per linear inch.
10 Exanpl e 2 The lidstock of this exanple consisted of the materials
listed in Table 2. Fromthe top of the tghle to the bottomof the table,
the materials consisted of a heat-resistdnt |ayer, an adhesive |ayer and a
seal ant 15 |l ayer. The sane materials used for these layers in Exanple 1
were used in Exanple 2. The biaxially oriented polyam de fil mwas adhesive
coated and joined to the sealant |layer in one |lamnation step. The

| i dstock was cured for 5 days. 01 SEP PEBRBE-225 TABLE 2

Mat eri al Thi dknessMeaght Tol erance (Theerpkeg/ NR) ( g/we)gHPA Enll Bl ¢ yance
12001213.81.}4 from Al lied Si gnal

(micron) (g/m®) (g/m?)

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 50 46.6 4.6
Rayopeel® Super

from Amcor/Transpac

This lidstock was successfully heat-sealed to the
5 preferred polypropylene base at 160-190°C. The dwell
time in the heat sealer was 0.3 to 3.0 seconds. The
force 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
10 vapor transmission of the lidstock was consistently less
than 1.18 grams/100 sg. 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.

15 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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Al'iphatic----1.80.5 Pol yi socyanat e Adhesive System Tycel (r) 7992/ 7294 from
Henkel Pol yet hyl ene5046. 64. 6 Rayopeel (r) Super from Antor/ Transpac This

| i dst ock was successfully heat-sealed to the 5 preferred polypropyljgngp 2003
base at 160-190C. The dwell tine in the heat sealer was 0.3 to 3.0 seconds.
The force was approximately 1.5 to 4 Bar. Using a Perkin El mer Lanbda 19,
the lidstock neasured 62.1 %transm ssion at 253.7 nm The water 10 vapor
transm ssion of the lidstock was consistently less than 1.18 grans/ 100 sqg.
in./day, and the Instron Peel Strength test of the heat-seal ed |idstock
fromthe bow was between 400 to 900 grafrs per linear inch. 15 Exanple 3
The lidstock of this exanple consisted of the nmaterials listed in Table 3.
Fromthe top of the table VIN-0445 01 SEP 2003 - 26 to the bottom of the
tabl e, the nate?iths Beeteheohetie taklei ditc IaLeriaks afesive heglr, a

et e, Dar eh L EUSt 8t L ASRR S16E AL Pool AR A 09 2
in this exanpl eayere 4 het 5AMRe8S layer, a second adhesive layer, and a
sealant layer. The layers were assembled in two steps.
5 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
10 layers were assembled in three steps. 1In the first
step, silicon oxide, Ceramis® by Lawson Mardon
Packaging, was vapor deposited in a vacuum on one side
of a biaxially oriented polypropylene (BOPP) film. 1In a
second step, the silicon oxide coated BOPP was adhesive
15 laminated to the biaxially oriented polyamide layer, and
was cured for twenty-four hours. 1In a third step, the
product of the second step was adhesive laminated to the

sealant layer and was cured for five days.
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those used in Exanple 1 except for the stiffness |ayer

barrier
coat ed BOPP

| ayers were assenbled in three steps.
Ceram s(r) by Lawson Mardon

one side of
step, the si
bi axially ori

In a third step,

the seal ant

Mat eri al Thi cknessWei ght Tol er ance (n1cron)&%_
12001213. 81. 38 fron1AII|ed Si gnal Allpﬁ&ﬁ

| ayer.

and the noisture
The stiffness layer in this exanple was a silicon o e

the silicon oxide was al so a noisture barrier |ayer. ﬁé SER 2003
In the first step, silicon oxide,
Packagi ng, was vapor deposited in a vacuum on
a biaxially oriented pol ypropylene (BOPP) film In a second

i con oxi de coated BOPP was adhesive 15 lamnated to the

ented pol yam de | ayer, and %@s cured for twenty-four hours.
the product of the secohd step was adhesive |lam nated to

| ayer and was cured for five days. 01 SEP 2003 - 27 TABLE 3
nQ)(g/nQ) OPA Enmbl en(r)

3.1 5 Pol yi socyanat e

L 2002 [ 717

Adhesi ve Sysl
Propafilm(r)?2
CoO

rogJdcacl I 4

eféfim fromlICl sh'Tk;"

{micron)

”..cnncf “ﬁg;Spt|ayer,qa%%£ﬁqﬁ%)

3G de< 0
(g/m?) (g/m?)

OPA Emblem® 1200 12 13.8 1.38

from Allied Signal

Aliphatic - -
Polyisocyanate

Adhesive System,
Tycel® 7992/7294

from Henkel

BOPP, Propafilm® 20 18.40 1.84

from ICI

Silicon Oxide < 0.1

layer, Ceramis® CO-
H-XD from Lawson

Mardon

Aliphatic
Polyisocyanate
Adhesive System,
Tycel® 7992/7294

from Henkel

Polyethylene 50 46.

sealant, Rayopeel®
Super from

Amcor/Transpac

VTN-0445

This lidstock was successfully heat-sealed to the

preferred polypropylene base at 170-210°C. The dwell



H XD from Lawson Mardon Aliphatic----- 1. 80.5 Pol yi socyanat e Adhesive
System Tycel (r) 7992/7294 from Henkel Polyethyl ene5046.64.6 seal an

Rayopeel (r) Super from Ancor/ Transpac This |idstock was successf ul Ié/" SEP 2003
heat-sealed to the preferred polypropyl ene base at 170-210C. The dwell 01
SEP 2003 - 28 tinme in the heat sealer was 0.5 to 3.0 seconds. The force
was approximately 3 to 5 Bar. Using a Perkin Elnmer Lanbda 19, the |idstock
measured 45.1 % transm ssion at 253.7 nm The water vapor transm ssion of
the lidstock was | ess than 0.03 grans/ 188 sq. inches/day, and the Instron
Peel Strength test of the heat-sealed |idstfock fromthe bow was between
400 to 900 grans per linear inch. io Exanple 4 This lidstock used simlar
materials to those used to formthe lidstock of Exanple 3; however, the
order of the tdterinl shegkeaharRpeker Mad e top o1 Te®Pedd. t oThehe bottom

of the table, gcp cﬂ§£'£ﬂ:;§r@£fm§@eel§‘e?‘ttol5s resl st ant | ayer, an adhesive
| ayer, a stiffness |ayer,
Using a Perkin Elmer Lambda 19, the lidstock
measured 45.1 % transmission at 253.7 nm. The water
5 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 9200 grams per linear inch.

10 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-

15 registant 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

20 steps. In the first step, c¢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

25 lidstock. The lidstock was then cured for five days.
TABLE 4
Material Thickness Weight Tolerance
(micron) (g/m?) {(g/m?)
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second adhesive layer, a noisture barrier layer, and a sealant layer. In
this exanple, the silicon oxide |ayer was coated onto the BOPP seal ant

| ayer, unli ke Exanple 3. The lidstock of this exanple was nade |nuqﬁ%?em@p
steps. In the first step, cPP was adhesive |lam nated to oPA and cur for
twenty-four hours. In a second step, silicon oxide was vapor deposited in
a vacuumonto one side of the BOPP. In a third step, the products of steps
1 and 2 were adhesive lamnated to formthe 25 lidstock. The |idstock was
then cured for five days. TABLE 4 Materisd Thi cknessWei ght Tol erance
(mcron)(g/nm2)(g/n2 ) VIN-0445 01 SEP 2003 - 29 OPA, Enblen(r)

12001213.81.38 from Al lied Signal Aliphatic----- 1.80.5 Pol yi socyanate
Adhesi ve Syst 4—f + orr-HeRker—CRR—Set-red

TUT T U

em—Tycel (r)—7002/ 720,
200120109. 21¢ OFA f EovR1sHIV a2 % i pHatdc-- - - - 1. 80. 5| PaI-§i socyanatie 3dhesi ve
System Tycel (frr)om7%%.21/i7e%9%ignal

Aliphatic [ ----- 1.8 0.5

Polyisocyanate
Adhesive System,
Tycel® 7992/7294

from Henkel

CPP, Solmed 200 120 109.2 10.92

from Solvay

Aliphatie | ----- 1.8 0.5
Polyisocyanate

Adhesive System,
Tycel® 7992/7294

from Henkel

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

from Lawson Mardon

BOPP, Shorco® from 20 18.40 1.84

Courtaulds

This material was successfully heat-sealed to the
preferred polypropylene base at 160-1%0°C. The dwell
time in the heat sealer was 1.0 to 5.0 seconds. The

5 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 sg. inches/day, and the Instron Peel Strength
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from Henkel Silicon oxide,< 0.1-------- Ceram s(r) CO C XD from Lawson

Mar don BOPP, Shorco(r) fronR018.401.84 Courtaulds This material was
successfully heat-sealed to the preferred polypropyl ene base at 16D} $EOA0I
The dwell tinme in the heat sealer was 1.0 to 5.0 seconds. The s force was
approximately 1.0 to 5.0 Bar. Using a Perkin El ner Lanbda 19, the |idstock
nmeasured 50.3 % transm ssion at 253.7 nm The water vapor transm ssion of
the lidstock was | ess than 0.06 grans/100 sqg. inches/day, and the Instron
Peel Strength VTIN-0445 01 SEP 2003 - 30 test of the heat-seal ed |idstock
fromthe bowt was between 400 and 900 gr¥dhs per linear inch. Exanple 5 5
The materials used to nmake the lidstock of this exanple are listed in
Table 5. A different biaxially oriented polypropyl ene seal ant | ayer and a
different biascal by enkentad-pekbyad dedbeatkr €sost ahle bawdr wser e  used.
The biaxially oriented pol ypropyl ene has a 10 coextruded

pol yet hyl ene- peEyBeEBp$¥PENENEoPEPY FERTSe REENL 1NP&Fed NCH -seal and peel from
t he pol ypropylene bow. In the table fromtop to bottomare a

heat-resi stant |ayer, an adhesive |ayer and a sealant |ayer. This |lidstock

Example 5

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

10 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

15 biaxially oriented polypropylene to the biaxially
oriented polyamide. The lidstock was then room

temperature cured for five days.
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was made in a single step by is adhesive lamnating the 15 biaxially
oriented pol ypropylene to the biaxially oriented polyam de. The Iiﬂ%tgﬁé
was then room tenperature cured for five days. 01 SEP 2003 - 31 T 15EP 003
Mat eri al Thi cknessWi ght Tol erance (mcron) (g/n2)(g/ nm2) OPA LP-5
from517.71. 60 M tsubishi Aliphatic----- 1. 80.5 Pol yi socyanat e Adhesive
System Tycel (r) 7992/7294 from Henkel Biaxially oriented2522.72. 30

Pol ypr opyl ene, Rayopp(r) RGP 100 from UCB This material was successfully
heat-sealed to the preferred pol ypropyl epne base at. 150-175C. The dwell 5
time in the heat sealer was 0.3 to 1.75 setonds. The force was
approximately 0.5 to 3.0 Bar. Using a Perkin El nmer Lanbda 19, the |idstock
nmeasured 60.5 % transm ssion at 253.7 nm The water vapor transm ssion of
the |idstock was less than 1.0 10 granSAB&E P00 sqg. inches/day, and the

I nstron Peel | M3itreanigilh test of the Tieadkrsesd ed | i fweagkef rom | Teleaseice

{micron) (g/m?) (g/m?)

OPA, LP-5 from 15 17.7 1.80
Mitsubishi

Aliphatie = | ----- 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
5 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 12, the lidstock
measured 60.5 % transmission at 253.7 nm. The water
vapor transmission of the lidstock was less than 1.0
10 grams per 100 sqg. 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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was between 400 and 900 grans per linear inch. 01 SEP 2003 - 32 Exanple 6
The materials used to make this lidstock are listed in Table 6. The PCTFE

| ayer provides significant noisture barrier properties. The biaxiallVySEP 2003
oriented s pol ypropyl ene has a coextruded pol yet hyl ene- pol ypropyl ene

copol yner seal ant layer to seal and peel fromthe polypropyl ene base. In
the table fromthe top are a heat-resistant/noisture barrier |ayer, an
adhesive |ayer and a seal ant |ayer. 10 TABLE 6

Mat er i al Thi cknessWi ght Tol er ance (nicropéég/p?)(g/nﬂ) PCTFE, Aclar(r)
NT3359.46.0 from Al lied Signal AliphaticZ.20.5 Pol yi socyanate Adhesive
System Tycel (c) 7992/7294 from Henkel - Biaxially oriented22.72. 30

Polypropylene; Rayoppir) RGP 100 from UCB This nmaterial was successfully
heat - seal ed t 1 ferred pol ypropyl ene base at 150-175C. The dwel |

The materials used to make this lidstock are listed
in Table 6. The PCTFE layer provides significant
moisture barrier properties. The biaxially oriented

S 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.

10

TABLE &
Material Thickness Weight Tolerance

(micron) (g/m?) (g/m?)
PCTFE, Aclar® NT 33 59.4 6.0

from Allied Signal

aAliphatic | ----- 2.2 0.5
Polyisocyanate

Adhesive Systemnm,
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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VTN- 0445 Q 1 SEP 2003 - 33 tine in the heat sealer was 0.3 to 1.5 seconds.
The force was approximately 0.5 to 3.0 Bar. Using a Perkin El nmer Lanbda
19, the lidstock nmeasured 71.4 %transmi ssion at 253.7 nm The watldr SEP5200)
vapor transm ssion of the lidstock was | ess than 0.5 grans per 100 sq.
inches/day, and the Instron Peel Strength test of the heat-sealed |idstock
fromthe base was between 400 and 900 grans per linear inch. The exanpl es
show that it is possible with the io right conbination of naterials to nake
a lidstock that is transmssive to Wradiation and still has the

necessary characteristics for use as a cétact |lens container. The
description of the preferred enbodi nents and specific exanples can be
expanded upon to make other 1s containers to house nedical devices which
are, for exanphe, ihotbe beetibeaddruwhagOVBr adi at borecBudh. c®heai ners

woul d be mﬁthhg the scope of the chains be|§Ml 1 SEP 2003 - 34 W claim
1. A nedical Fee"BBnPRPRREIARELEi R-Safd doRt&RFer is transnissive over

substantially all gfihfeasHetreg Bi1REearahbaal do¢ophai Nelstecqr eater than
30 % of the radiation in the range of 240 to 280 nm whi ch i npinges upon

sai d cont ai nemeagheed Als4i § toanampesips at 253.7 nm. The water
5 vapor transmission of the lidstock was less than 0.5
grams per 100 sg. 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
10 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
15 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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| npervi ous to mcroorgani sns, and wherein at |least a portion of said
container conprises a nultilayer io material, a first |ayer of sai%

mul tilayer material conprising a material selected fromthe groupl?! SEP 2001
consisting of polyolefins, polyolefin copolyners, cycloolefin polyners
(COC), cycloolefin copolyners, polyvinychlorides (PVC), polyvinylidine
chlorides is (PVDC), polynonochlorotrifluoroethyl enes (PCTFE)

pol yvi nylidi ne fluorides (PVDF), polyfluorocarbons, polyurethanes,

pol yam des, polyi m des, ethyl ene-vinyl %cetate copolynmers (EVA), ethylene
vinyl alcohols (EVOH), ethylene acrylic dcid copol yners (EAA), 20

pol ynet hyl net hacryl ates, iononers, cellul ose esters, and cell ophanes, and
a second layer of said nultilayer material conprising a material selected
fromthe groupe ebakmnsting of adhesives, silicon oxides, urethane

pol yesters, aliphatic polyesters and acrylics. 25 2. The nedi cal device
container of claiml1l wherein said nultilayer material further conprises a

third layer of nagenéalc&dnpevstagecanpRiget al waelkeehedafidorohlie iMEN- 0445 a
1 SEP 2003 - 35 group consisting of polyolefins, ?ol ol efin copol yners,
cycl ool ef i n pdPyRERBSTESE} Ve cP¥EHoFePFRRRBHRI fHeRs! O%OFP?i AYERRSE des

by oL LA Regg TS L FVER L AToog g0k ) ety enes
radiation in the range of 240 to 280 nm which impinges
upcen sald container, wherein said container is
impervious to microorganisms, and wherein at least a
portion of said container comprises a multilayer

10 material, a first layer of said multilayer material
comprising a material selected from the group consisting
of polyolefins, polyolefin copolymers, cycloolefin
polymers (COC), cycloclefin copolymers,
polyvinychlorides (PVC), polyvinylidine chlorides

15 (PVDC) , polymonochlorotriflucrocethylenes {(PCTFE),
polyvinylidine flucrides (PVDF), polyfluorocarbons,
polyurethanes, polyamides, polyimides, ethylene-vinyl
acetate copolymers (EVA}, ethylene wvinyl alcohols
{EVOH) , ethylene acrylic acid copolymers (EAA),

20 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.

25
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
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pol yur et hanes, pol yam des, polyim des, ethylene-vinyl acetate copolyners
(EVA), ethylene vinyl alcohols (EVOH), ethylene acrylic acid copol yners
(EAA), pol ynet hyl net hacryl ates, iononers, cellul ose esters, and 1@ 1 SEP 2003
cel l ophanes. 3. The nedical device container of claim2 wherein said first
| ayer conprises a material selected fromthe group consisting of

pol yol efins, polyolefin copolyners, 15 cycloolefins, and cycloolefin
copolynmers. 4. The nedical device container of claim1, wherein said
second |l ayer is an adhesive |ayer and wherein said adhesive |ayer
conprises a material selected fromthe 203§roup consisting of vinyl

chl oride copolyners, vinyl chloride-vinyl acetate copol yners,

pol ynmeri sabl e polyesters, vinylpyridine polynmers, butadi ene-

acryl oni tril egrstipacropidies tdgial afopst ekt inghe el yaledf s cerpelymers esi ns,

Berylics, - poRyede D A (G SRR e R E anes.
et hyl ene- acrylﬁongﬁi(ﬁdmmm YIRSS),, sl et iengre idloPt@daat e m xed

pol ymers. VTN-04 SEP 1003 - 36 5. The nedical device container of
claim4, wher difYD@Pai dadwesiaah lcomsyy selsiaroattherliesies el RETRR) £ rom t he

9 0uR, cons! 4 2 ATl pelaeale e S RIa 2sbl gl yesters. ©
polyurethanes, polyamides, polyimides, ethylene-vinyl
acetate copolymers (EVA), ethylene vinyl alcohols
(EVOH), ethylene acrylic acid copolymers (EAA),
polymethylmethacrylates, ionomers, cellulose esters, and

10 cellophanes.

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

15 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 material selected from the
20 group consisting of vinyl chloride copolymers, vinyl
chloride-vinyl acetate copolymers, polymerisable
polyesters, vinylpyridine polymers, butadiene-
acrylonitrile-methacrylic acid copolymers, phenol
resins, acrylic resins, acrylic resins with phencl or
25 acrylate polymers, urethane-modified acrylics,
polyester-co-polyamides, polyiscobutylenes,
polyurethanes, ethylene-acrylic acid mixed polymers, and

ethylene-vinyl acetate mixed polymers.
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said container further conprises a fourth layer conprising a materi al

sel ected fromthe group consisting io of silicon oxide, PCTFE, polyolefin,
and COC. 7. The nedical device container of claim2, wherein said 01 SEP 2003
container further conprises a fourth layer conprises a nmaterial selected
fromthe group consisting 15 of polyacrylonitrile, cast polypropyl ene,

bi axally oriented polypropyl ene, PVDC, and EVOH B. The nedi cal device
container of claim2, wherein said third |ayer conprises a material is
selected from 20 the group consisting o;ﬁpolyolefins and polyolefin

copol yners, said second | ayer conprises adhesive, and said third |ayer
conprises a material selected fromthe group consisting of polyam des, and
cel | ophanes. 25 9. The nedi cal device container of claim1, wherein said
container is transm ssive over substantially all of the surface area of

said containepr to eater,.than ,40.%.01 P. 3 - .of .the,radj.ation in
t he range of 540 thESBEHﬁFa ig VlFﬁpFﬁgggléggnogaggaégh#éiﬁgfsg%%¥ The

nedi cal devi cgaganhahBsivefl cehgiriis@sWaemnakeriagasdlbictet Ifayar tite a
poyol efin [ ayer having a thickness_ from5 to_100 m crons, and said second
layer is an @FPpRaFPasperyast ef adhespydcl RPdYeR&ErSg28% hi ckness from 1

to 1%_n!cronsPﬁiggé%nggﬁen§gi§g%tggg{ce contai ner of claim 10, further
conprising a i ayer “sefecte romthe group consisting of a pol yam de
| ayer having a thickness of 5

6. The medical device container of claim 2, wherein

said container further comprises a fourth layer

comprising a material selected from the group consisting

10 of silicon oxide, PCTFE, polyoclefin, 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

15 of polyacrylonitrile, cast polypropylene, biaxally
oriented polypropylene, PVDC, and EVOH.

8. The medical device container of claim 2, wherein
gsaid third layer comprises a material is selected from
20 the group consisting of polyolefins and polyolefin
copolymers, said second layer comprises an adhesive, and
said third layer comprises a material selected from the

group consisting of polyamides, and cellophanes.
25 9. The medical device container of claim 1, wherein

said container is transmissive over substantially all of

the surface area of saild container to greater than 40 %
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to 50 mcrons, a silicon oxide coated pol ypropyl ene |ayer having a

t hi ckness of 10 to 100 mcrons, a PVDC 15 coated pol ypropyl ene Iayiq Q?V@Ep
a thickness from10 to 100 m crons, a PVDC |l ayer having a thickness o
10 to 75 mcrons, and a PCTFE | ayer having a thickness from10 to 100

m crons. 20 12. The nedi cal device container of claim1l, further
conprising a fourth layer conprising a material selected fromthe group
consisting of a cycloolefin, polyolefin, and PCTFE. 25 13. The nedi cal
device container of claim12 wherein said fourth layer is positioned

bet ween two adhesive [|ayers. VTN 0445 0135EP 2003 - 38 14. The nedical
devi ce container of claim 13 wherein said nmultilayered material further
conprises a silicon oxide layer. 5 15. The nedi cal device contai ner of
claim 1 whereiaf tda dadiadtidrayier the aaruieyaifefd4) Itay &80 gm dvisiedond | ayer
I s an adhesive | ayer, and said |tilayered material further conprises a

stiffness Iayéﬁpl IEECHRE" & i%ﬂ?ﬁ%ﬁﬂﬁ{' and a pol yam de | ayer, wherein

said 10 stiffness layer conprises a naterial selected fromthe group
consisting of CPP, a cast cycloolefin layer, a silicon oxide coated
pol ypr opyl ene 10RCTRRe aedlipalC devg.ceTiientadingy afevdled wantwigaimt claim

15 V\'hser ein 15 s%a;'dd EQ.(}ISBEaTaquLJ E V2 Ip%})%'l%)ﬁ.lrl »ﬁ.aQ}e!req;[a%ng 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.

10 11. The medical device container of claim 10, further
comprising a third layer selected from the group
consisting of a peolyamide 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

15 coated polyprop?lene 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 100 microns.

20 12. The medical device container of claim 11, further
comprising a fourth layer comprising a material selected
from the group consisting of a cycloolefin, polyolefin,

and PCTFE.
25 13. The medical device container of claim 12 wherein

said fourth layer is positioned between two adhesive

layers.
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17. The medi cal device container of claim15 wherein said stiffness |ayer
conprising a material selected from the group consisting of a CyC|BﬁH§Ei@
pol yol efin, and 20 PCTFE, and said stiffness layer is |ocated betwe i 2003
adhesive |l ayers. 18. The nedi cal device container of claiml1l wherein said
multilayer material contains |less than 10 % bulk 25 fillers, lubricants,
heat stabilizers, clarifiers, nucleating agents, and anti-m crobi al

oxi dants, UV- bl ockers, pignents and fillers added to provide W

stability. VIN-4445 01 SEP 2003 - 39 19. _The nedical device container of
claim1 wherein said container is |ess tR&n"10 % of conmponents contai ni ng
aromati c el enents, anti-blocking agents, glass, calciumcarbonate, slip
additives, stearates, and_ rubber anti-tack additives. 20. The nedical

devi ce cont ai feh- of The dred Icahed @Y ice seprtabmai derclaim tdnvheretens

card ml ti 1 oyttt e RSy MRt Al 06, e eh A BB RO, LR SPORRLT T 20

wherei n sai d dxojpde Slayér dstock and said lidstock is pealable fromsaid
base. 22. The nedi cal device container of claim20, wherein said container
I's transm ssive over substantially all of

5 15. The medical device container of claim 1 wherein
sald 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

10 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

15 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 cycloolefin, polyoclefin, and
20 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

25 fillers, lubricants, heat stabilizers, clarifiers,
nucleating agents, and anti-microbial oxidants, UV-
blockers, pigments and fillers added to provide UV
stability.
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the surface area of said container to greater than 40 % 20 of the radiation

In the range of 240 to 280 nm which inpinges upon said container.

10

15

20
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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 surface area of said container to greater than 40 %
of the radiation in the range of 240 to 280 nm which

impinges upon said container.



