WD 03/091019 PCT/ US03/ 12620 BLI STER PACKAGE 5 BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON The invention relates to i nproved blister packages.
Mor e partwouwB@asioy9 the invention pertains to multil ayer eaCriusSos 1600

form ng i nproved blister packages 10 having a lid-stock filmwhich is
capabl e of being heat sealed directly to fluoropolyner filmns, including

pol ychl orotrifl uoroethyl ene (PCTFE honopol ynmers or copol yners.

DESCRI PTI ON OF THE RELATED BNHBPTER ACKsACkﬁom to produce nultil ayered
structures to take advantage of different properties exhibited by the
various layers in the structures. Typical of nultilayered structures are
multilayered filnms in which different |ayers have specific
characteristics. These filnms nmay then be used in packagi ng applications
havi ng custom zed properties that may be required for a particular 20
packaged product. For exanple, filnms which are used to protect food,
nmedi ci nes, paints, adhesives, biomaterials, chemcals, etc., require
propertie such as good t [ bility, UV bl ocking
character?%tics, transpaﬁgﬁégﬁﬁﬁﬁ@ﬁgﬁggg‘ gﬁ?ﬁahy§$gngths and an
excel l ent noisture barrier. 25 In many packagi ng applications it is
desirable to utilize quoroooH%ner filme which are particularly desirable
because they H&ELD QK IHEINVENTION st ure barrier property. This property is

extremely i ant i or products
i ntended for J%@ﬂ&gﬁﬁggﬁ%g?%%#ﬁ%%g?ﬁﬁ$#§%9glo?y%@%%%ﬁgégggﬁgP%y PCTFE and
et hyl ene- chl oinetntiohl peetnime tdyuitileysréd HBADBE Ok thiMCTMPIGORY HIRE6R GPackhgbECTFE) |

cxcept | orll IO BUrR L A sepibln BE R R AT STy 10

fluoropolymer films, including polychlorotrifluoroethylene (PCTFE)

homopolymers or copolymers.

DESCRIPTION QF THE RETLATED ART

15 It is known to produce multilayered structures to take advantage of different

properties exhibited by the various layers in the structures. Typical of
multilayered structures are multilayered films in which different layers have
specific characteristics. These films may then be used in packaging
applications having customized properties that may be required for a particular
20  packaged product. For example, films which are used to protect food,
medicines, paints, adhesives, biomaterials, chemicals, etc., require properties
such as good thermal and environmental stability, UV blocking characteristics,

transparency in visible light wavelengths and an excellent moisture barrier.

25 Inmany packaging applications it is desirable to utilize fluoropolymer films
which are particularly desirable because they have an excellent moisture
barrier property. This property is extremely important when the films are used
to form packages for products intended for human consumption. Most

fluoropolymers, especially PCTFE and ethylene-chlorotrifluoroethylene



In form ng packaging filns, such fluoropolynmers are typically |am nated
with 5 other polyneric filnms to formmultilayered structures, with only a
thin | ayewomB/ootone f | uor opol yner needed to take advant agePefi/ush#1desi r abl e
properties. However, one significant 2problemis that fluoropolynmers do not
adhere strongly to nost other polyners. In fact, many fluoropol yners are

known for tWE[HTEQWa&&ﬁ?&mﬁﬁ%ﬁﬁﬁ%ﬁhbﬁﬁh&%an%?ék@@ﬁh@ﬁhﬁﬂﬁéﬁwﬁﬁye been made
to produce 10 nul§|1ayer fluoropolyner filns. For exanple, multilayered
struct ures wrceptipnally ghedipelyowts dsdpmicripackagingmateriall yrer and t he ot her

| ayer is a thernoplastic honopolyner or copol yner, have been used for the
production of highly oriented, dinensionally stable fluoropolyner filns.

I n such strudnyoesingdatidging e swh fudkeiorpdes b t?gi&eﬁy Yeenih@Y@ tviths
necessary to bond the filmlayers. 15 Multilayer ti|nms containing PCTFE and

t her nopl ast i cotheNpphapengijlnstofern mulilayeed fructues withopnly g dhiglayer of s,
tents 5,87 g h
ﬁﬁl 1(:a inl Zyer ed%?ﬁ%@?ﬁ%&ﬁ%@%ﬁéﬁ%&@g%gﬁ‘%@ﬁ? %%S%Ilidﬂe#gg%frg gsf T ugr opol yner

filnms to suffHewewdr) gnesdigmilcdm probidmisthhi frsdmdimédsldonvabditeral s, even with
an internedi ate adhesive | a .20 In a prior art | til ayered

er. 2 typi cal
blister packatfiong Yffmrmstaﬂ\e?/%lmaa-Jﬂéﬁcu@@f&uqrep%%m%a I HIEol yreri ¢

base | ayer, engir nBRIHYUE BiractRiBES. 09 aridiisParRhptd KB HEBOINAICIAdBRRIVE | ayer. A
lid-stock filmconprised of a polyethylene "terephthalate l'ayer attached to

an al um rm fmiltilayer flneropatyines iflmb.y Feredantple, omdtlaydred blagruden whereio

encapsul ate a . product. wi t.hin the package., This .structyre has . been found to
o ovl de. aut 1 HIERE SSrhuei oA B5erpebe AT s She RS ey Rsicand « he
l'id-stock filgemdgolsmst sritohslihek,havb Berfiell €orethé proidhdeod o gy enti ng the

transm ssion of water vapor and other noisture fromthe blister side of the
filmand froneugnéed, dimenstarlly sigblediuoronolynenddgs. Inpuabnabuctusisea §pgni fi cant

20 O e R B s i b PR L 111

15  Multilayer films containing PCTFE and thermoplastic polymer layers are also
known. See, for example, U.S. patents 5,874,035 and 5,945,221. However,
the structures of the multilayered films are limited because of the inability of
fluoropolymer films to sufficiently stick to certain lid-stock film materials,
even with an intermediate adhesive layer.

20
In a typical prior art multilayered blister packaging film, a fluoropolymer layer
is attached to a polymeric base layer, e.g. polyvinyl chloride, via an
intermediate adhesive layer. A lid-stock film comprised of a polyethylene
terephthalate layer attached to an aluminum foil is then adhesively sealed to

25  the base layer to encapsulate a product within the package. This structure has
been found to provide sufficient adhesion between the polymeric base layer
and the lid-stock film. This structure is also quite effective in preventing the
transmission of water vapor and other moisture from the blister side of the
film and from the lid-stock side of the package. However, one significant

30 problem associated with prior art blister package multilayered film is that a



3 consi derabl e anmobunt of noisture also enters into the package from between
the | ayers by seeping in through the sides of the package. This is because
whil e fl woopodymer filnms are known to exhibit excell ent mwoTaiSos/e6barri er
properties, other thernoplastic polynmdrs such as pol yesters or polyol efins
5 typically have poor noisture barrier properties. Therefore, one potenti al

sol ution woul ghnRietaBld it ot hiditurklaleleARP! MiBthe héiiBe idnfb@REkATE.
However, this is a very costly solution to the probl'em as fl uoropol yners

are quite exipehsierwdhy sepmigdn thyeugnthe sides of the packagouThisbebeoguss i m nate t he

non- fl uoropo £l fr he .str ure. altoget her. . However, while the
other 10 t herﬁoﬁg)?gg?rpg%fé(rﬁ?n %r%rf 1%18?’%%% (%]?181 e’éf%%%%‘“ﬂ‘&?‘%? ﬁ%@l%ar rier, they
do provide opropértids diticd hemoPREREHSIYingtsisuch aspislfestsis OsslydEERANI cal
strength, which are  necessary for a final product. Furthernpre, one

addi ti onal® priyBicaly haveirqes maiftarerbagrerirepertiose Theraieieyene roftentidk pri or art

have not been ficl H?A} I "I@? ot her

t her nopl ast i Cso%%}o&ﬁ%?ulﬁ%é&g gbeﬁrﬁhi{%ﬂeﬁu t?#%%%@@ﬁ%c%br I netélgry t hus
fa{, no p{ ihorthiasrii aszteryxﬁdsﬂyeﬂhfiﬁntwt_hgtpircdﬁgd asﬂo?lppe}\qurs z:reiqait?lre frotm _
entering e package rou e.sides. Preventing.noisture fromentering
t he package f%?ﬁﬁl @ éf‘ﬂ § cherglaﬂaf?}ml‘é?ﬁ”ob\ﬁl}%ﬁoFgl%étéﬂﬁ%ﬁ’f?)’ﬂop'nportant as
preventing nofigébpElyineP MBd ek tﬁgs&ﬁ&wealtagah&r HoWRveR Wipidsdisthace of the
package. Unfortunatély, this problemis not appreciated by users of prior

art packadl ngthstmepdesiicdayergmajasosprowidetargoofl adisines baorieuthey do pravide pr event
all noisture fromseeping into . a package wll .cause .the oduct stored

W thin the patReole Fas e DRaH 3P Eod mpst PSR ErieR G, PR To brovi de
a mul til ayer egecsishriciod hdinaBpiodgcta FukthBmairebneaigiticha paedlemetmains bet ween a
PCTFE or other fluoropolyner |ayer and anot her gol ynmeric lLayer, which is

capabl e of bl Seiaqighas thesidhssives dftheiprionast kavigmet becarablstospfliraendlypl i st er
package. The BERACHorb PGt AfaPloBth e Bop RS MR ROENGRON tO this

conmpel | i ng need.
15 multilayered films. Accordingly, thus far, no prior art structure has functioned

to prevent moisture from entering the package through the sides.

Preventing moisture from entering the package from the sides is a problem
which is equally important as preventing moisture from entering from a top or

20  bottom surface of the package. Unfortunately, this problem is not appreciated
by users of prior art packaging structures. To be sure, the failure to
sufficiently prevent all moisture from seeping into a package will cause the
product stored within the package to be compromised. It is therefore desirable
to provide a multilayered structure having an improved moisture barrier

25  between a PCTFE or other fluoropolymer layer and another polymeric layer,
which is capable of blocking substantially all moisture from entering a blister
package. The present invention provides an effective solution to this

compelling need.

30



30 WO 03/091019 PCT/ US03/ 12620 4 SUMVARY OF THE | NVENTION The invention
provides a nmultilayered filmwhich conprises: 5 a) a polyneric base |ayer;
b) a fluowopslyrwes | ayer adhered to the polyneric base | apemr/vsoa1z2d i r st

i nternedi ate adhesive tie layer; c) a4support |ayer adhered to the
fluoropol yner layer via a second internediate adhesive tie |layer; and 10

d a netallic foil layer adhered to the support layer via a third
internediate adhesive tie |layer. This invention also provides a

mul tilayered filmwhich conpMMARY QF THRHONVERITIONbase | ayer; 15 b) a
fl uoropol yner |ayer having a first surface adhered to the polyneric base
| ayer; and c) a netallic foil |ayer adjacent to a second surface of the

f 1 uor opol y merTHediedntion Phevileyvwembitiayefddr filkewhieh @vingfisesa package, preferably
a pharmaceuti cal 20 package conprising: a) a shaped container, preferably
in blisteP fdYmpolymets baseiayefied froma nultilayered filmconprising: i. a

pol yneric ba I : L I - to the
pol ymeric bagﬁ al%gépo&ﬂggralh ?rraésapgljeggg @E?’géﬁ%{ﬁ}c&{% ég%(‘f%g‘glg\%gﬂﬁ e layer; b) a
phar maceut i cahtepnedistetadhesitetticlaglers t hi n t he shaped blister container; and
c) alid sealed onto a surface of the container, which |id conprises: i. a
suppor t |ayer5aawé1?<g‘aﬁysr% reﬁﬂa&rf‘o@%ﬂr%@m U W3 & 5epoRd dyAIediat er nedi at e
adhesi ve tie Jif¥&¥s tiéfer; and

10  d) a metallic foil layer adhered to the support layer via a third intermediate

adhesive tie layer.

This invention also provides a multilayered film which comprises:
a) a polymeric base layer;

15  b)a fluoropolymer layer having a first surface adhered to the polymeric base
layer; and

c) a metallic foil layer adjacent to a second surface of the fluoropolymer layer.

The invention further provides a package, preferably a pharmaceutical
20  package comprising:
a) a shaped container, preferably in blister form, which is formed from a
multilayered film comprising:
i. a polymeric base layer; and
ii. a fluoropolymer layer adhered to the polymeric base layer via a first
25 intermediate adhesive tie layer;
b) a pharmaceutical product contained within the shaped blister container; and
c) a lid sealed onto a surface of the container, which lid comprises:
i. a support layer adhered to the fluoropolymer layer via a second

intermediate adhesive tie layer; and



WO 03/ 091019 PCT/US03/12620 5 ii. a nmetallic foil layer adhered to the
support layer via a third internmedi ate adhesive tie layer. This invention
addi ti onawby3psove des a pharmaceuti cal package conpri si ngPCTHSay 1226 haped
blister container which is forned froma nultilayered film conprising: i.
a polyneric base layer; and ii. a fluoropolyner |ayer having a first

surface adhergd, £, AN ¥ ABRArEd ; : eyt i cal
product cont aﬁne va\lnit |o}11|qt9¥1e%épeﬁﬁfl@\gﬁrl%ﬁgﬁ%g&ﬁgﬁg c?ﬂéa lid seal ed
onto a surf acalhefive bie lgyent ai ner, the |id being adjacent to a second
surface of the fluoropolyner layer. The invention further provides a

process for formng a package, preferably a 15 pharnaceutical package,

conpri si Ng:  alhik vEnAen addMbhdilypreviass ibﬁdﬁnfa@éutibéﬂﬁlicﬂe%e%oﬁ{#g@iﬁ t,
preferably a pharnmaceutical product by: 1) formng a polyneriC base | ayer;

ii) applyihg @& &shapedplsterraentaingy avhicnis donmed fhuh pmeuliityered dilhayer, 20 whi ch
| ayers are attachrfiad via a first internedi ate adhesive tie layer; and iii)
i

nol di ng t he FY9R TS a shaped blister container, which container has an

outer surface, an i apelyAeHd Beelay@idnd cavity, b) placing a product, such
as a pharmaceutical. product, into the_cavh;ﬁi/; and c) heat sealing alid
onto the outer sur¥fatBugpopelymes fryenhavang a fiFst syrface @dbered bnibei ses: . a

support | ayer adhe oropol ymer | ayer via a second internediate
adhesive tie | ayer?&gﬁ%ﬁf?o.g&aﬁd#éf allic foil layer on the support |ayer.

10 b) a pharmaceutical product contained within the shaped blister container; and
c) a lid sealed onto a surface of the container, the lid being adjacent to a

second surface of the fluoropolymer layer.

The invention further provides a process for forming a package, preferably a
15 pharmaceutical package, comprising:
a) forming a multilayered film for holding a product, preferably a
pharmaceutical product by:
i) forming a polymeric base layer;
ii) applying a fluoropolymer layer onto the polymeric base layer,
20  which layers are attached via a first intermediate adhesive tie layer; and
iii) molding the film into a shaped blister container, which container
has  an outer surface, an inner surface, and a cavity;
b) placing a product, such as a pharmaceutical product, into the cavity; and
c) heat sealing a lid onto the outer surface of the container, which lid
25  comprises:
i. a support layer adhered to the fluoropolymer layer via a second
intermediate adhesive tie layer; and

ii. a metallic foil layer on the support layer.



WO 03/ 091019 PCT/ US03/ 12620 6 The invention therefore provides a desirable
mul til ayered packaging film having excellent noisture barrier properties
and whi chwexbiopiots excel | ent adhesi on of a fl uoropol yner PCagse3/1w2pol ymer
films, and blister packages forned tlerefrom 5 BRI EF DESCRI PTI ON OF THE
DRAWNGS Figure 1 is a schematic representation of a pharnaceuti cal
package encapRuhaidtidd tRerbfdd pRaGRILE h‘&é&raﬁl&ﬁﬂﬁﬁa}leféd"ﬁ'cﬁiglﬁgﬁﬁﬁ ure is
prevented from 10 entering the package through the sides igure 2 is a
schematic reﬁmmmxacﬂmnmstwe@lampmptert;m@hég&énqhﬁmwbnswxndlegt ure is not

prevented fromen t he e 15 Figure 3 is a
schemati c reprﬂ%]seér]?gt?gﬁorgpogl%? gglg{ttg %érﬁ%f@n{sh dﬂ@*sgqrrpgakag 1ister prior
to seal i ng t Hermhdédthsied@im.ont o t he fluoropol ynmer | ayer. DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The multilayered film structure of
t he preseﬁt invention allows for a 20 fluoropolyner layer to be directly
bonded to a |lid-stock lellﬁlE rbﬁ{;djﬁﬁml\péﬁ'ﬂ, 'E@AWGguper! or adhesi ve
properties. In this conStruction, the packaged product is in contact with
the fluoropolymer layer. This results in a si gnificant reduction in the

noi sture vapQr, transm ssion. rate into t ac onpared to the usual
appl i cati on ofl8fP Bﬁ%@}c TSRICRENARY o?lam%gnn@%“%qa? ?‘g‘ag?operti es al so
provi ded are &B@ﬂ&ﬁﬁh ra%'aﬁﬁa’:’d%ﬁﬁeal f@ﬂéﬂﬁ%ﬁﬁé}i/m%&uﬁleﬂ I%{Iéﬂt&f fr&ﬁd' ation,
and clarity for ‘ease of product ection. The nultilayered filmof the

i nvent i orl0i s aiégpingttbelpackafe Qmowthealdds 3. Figure 1 depicts a blister
package of the invention after insertion of a pharmaceutical 30 product
and heat sealing of a lid-stock to the thernofornmed film Figure 3 WO

03/ 091019 PCHiLaeY i} 4&eRematic representation of a prior art package in which moisture

is not prevented from entering the package through the sides.

15  Figure 3 is a schematic representation of a lid-stock and a thermoformed

blister prior to sealing the lid-stock onto the fluoropolymer layer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The multilayered film structure of the present invention allows for a
20  fluoropolymer layer to be directly bonded to a lid-stock film in blister
packaging with superior adhesive properties. In this construction, the
packaged product is in contact with the fluoropolymer layer. This resultsin a
significant reduction in the moisture vapor transmission rate into the package
as compared to the usual application of fluoropolymer packaging films. Other
25  properties also provided are chemical resistance, transparency to ultraviolet

radiation, and clarity for ease of product detection.

The multilayered film of the invention is depicted in Figures 1 and 3. Figure 1
depicts a blister package of the invention after insertion of a pharmaceutical

30  product and heat sealing of a lid-stock to the thermoformed film. Figure 3



7 depicts the filnms of the invention prior to heat sealing the lid-stock to
the thernmoforned film The nmultilayered filmconprises a fl uoropol yner

| ayer 1l4wadbeswd to a pol yneric base |ayer 10, a support Pcaysos/12@dher ed
to the fluoropolyner layer 14 and a fetallic foil layer 22 on the support

| ayer. In the 5 preferred enbodi nent of the invention, the polyneric base

layer 10 conpepRRsthe &li®bLiheFhventohpAS: BHNERhEESthe BAl¥&XK G R POl yol efi ns,
i ncludi ng polyethylenes (PE) and pol ypropyl ene {PP), poly(vinyl chloride)

(PVC), pol yvhepoifetered fdhi. oFheguultibya@y filmyesnprises @ flneropolysiey iyes ( COC) ,

P nat + ons 'Pritbesf it ¥ ot teERuePi A oiioc b BTl T, ety enes
are | ow dens iﬂLMrdwldytﬂéﬂlﬁifﬁrlﬂ an( laREA lic foih Bgrer 2090 ﬂﬁfs&pllidtt oty ghltyd ene
iu

(LLDPE), Linear_ ne m densi t%/ pol yet hyl ene (LMDPE), linear very-I|ow
density pél y@reforrachempodipmny of the invshtion,the plyBgrie bassilaxer A8 co@pHsasene

(ULDPE), hig 1t : t f di

| ow density %orﬂgtgit% lys?ﬁgng% 1)4@&%?%1%?,3@(}'3%@5%g?lg%ﬁ%}gqﬁﬁgihhg: gglsye!to le ::]ree o

gr Ie_pht hﬁl ?f[ @o(ﬁlliﬁﬁ)lemdPE) gmhiolymd@%ﬁacf{%@;lpp@(h'mb@dﬁoﬂd@r(gp’b?b,haI ate (PETG).
clic olefin pol s are .de ed, for exanpl|e, : t ent

5, 218, 049; 5,P?£>§’,H¥>g§{eaﬁghlﬁ¥lgﬂ§’%= Wﬁhewl%iﬁ’ecq%ﬁ{}'&leﬁ%@@gb pofERatc Ey

reference. Mypk) RESfiBS bGP RGPS 8 1B Byd SqRbviaksbnsliRElar nene.

Cyclic olefins may "be obtained commercially fromMtsui 20 Petrochem ca

| ndust ri 9, Neh-liofitinghspoplesafasnitabde palyetbplsnesf arslowridensitiipalyethyianey .
Sui t abl e pol yam W thin.the sc f ' ntion are . de range of
pol yani de ho#ﬁg%%_;@é‘}eﬁf gorw 8%’6@?’%@?@ Peﬁga;ﬁ?i)@;ﬁﬂyg?ﬁ lag‘ﬁHI&r'F%B%\dfyyner s 25
i ncl ude pol y (#bimIeRUI WIDPERindar velylow ddisity pely{Hiicei(WoPE) Naicar aci d)
(nylon 6, al so known as pol y(caprol act an)%i, pol y(7-am nohept anoi ¢ aci d)
(nyl on 7), pQIV%-Q%ﬂPW@m}ée@d@Rﬁ)l gh dynstiyarojyethydene{Bhifanoi ¢ aci d)
(nylon 9), pabhyhbQ; AU RO BEAANFis G Wnd Wik Adne. B paTLRGYndecanoi ¢
15  include polyethylene terephthalate (PET) and glycol modified polyethylene

terephthalate (PETG). Cyclic olefin polymers are described, for example, in

U.S. patents 5,218,049; 5,783,273 and 5,912,070 which are incorporated

herein by reference. Most preferred are copolymers of ethylene and

norbornene. Cyclic olefins may be obtained commercially from Mitsui

20  Petrochemical Industries, Ltd. of Tokyo, Japan, or Ticona of Summit, New

Jersey.

Suitable polyamides within the scope of the invention are a wide range of
polyamide homopolymers or copolymers. Useful polyamide homopolymers

25  include poly(4-aminobutyric acid) (nylon 4), poly(6-aminohexanoic acid)
(nylon 6, also known as poly(caprolactam)), poly(7-aminoheptanoic acid)
(nylon 7), poly(8-aminooctanoic acid)(nylon 8), poly(9-aminononanoic acid)
(nylon 9), poly(10-aminodecanoic acid) (nylon 10), poly(11-aminoundecanoic
acid) (nylon 11), poly(12-aminododecanoic acid) (nylon 12). Useful

30 polyamide copolymers include nylon 4,6, poly(hexamethylene adipamide)



acid) (nylon 11), poly(12-am nododecanoic acid) (nylon 12). Useful 30

pol yam de copol yners include nylon 4,6, poly(hexanethyl ene adi pam de) WO
03/ 091019wWB@3hsDd8/ 12620 8 (nylon 6,6), poly(hexanet hyl eleTasSbacmrd de)
(nylon 6,10), poly(heptanethylene pi®elamde) (nylon 7,7),

pol y(oct anet hyl ene suberam de) (nylon 8,8), poly(hexanethyl ene azel am de)
(nylon 6,9), (nﬂ@hxge)pgag?{eﬁﬁh@tﬂﬂeﬁéﬁéb@m&) @Non11 @, 9) . pol y(decanet hyl ene
azel am de) 5 (nylon 10, 9), poly(tetranethyl’enédi am ne-co-oxalic acid)
(nylon 4, 2), pobdhepanytuyicie pohelamitisd Grydoredirbipolydedtamethylene

hexanet hyl enedj am n nyl o 1 th ol yam de . qf, dod met hyl enedi am ne
and n- dodecane ?fﬁnéfeag?%l"% %&S’&?%Q@?%%ﬁﬁﬁﬁzﬁ%lﬁéén%ﬁﬁ use%lul

pol yan de Coqﬂly(ﬁﬁﬁaﬁnétﬂﬂbh@@zefe@rﬂﬂ?! (ﬁymrﬂd)%y@tebmhanﬁeﬁammid@) copol yner
(nylon 6,6/6), 10 hexamnet hyl ene adi pam de/ caprol act am copol yner (nyl on

6/6,6), tPi mRYRdAS), palyeiranerihd encdinmingcensalicend) Gfoad. Dobsl yner (nyl on
trimethyl 6, . . - azalai ani d
Caprol aot am Hytide of fHRIELAKBR R RGN e AHARRIRTOAES) oM de
pol y(t et r ametthy pelyeiidendfitedeemetloftricdanine aad woddcayedivic 4cidl)(nylon

| yh t hy| i sopht.hal ami d lon 6,1), t hy| 15
Dl bam del holZed i Shls dSRereRlpab i SivoBTremy hcxanet hyl ene
adi pam de/ hexg M&%@&ﬁﬁ&ﬁﬂ%ﬂ@@mﬂﬁe)(zapf&g)l;iael?qn@{cﬁfé,ismgoI y (2,2,2-

trinethyl hexanethyl ene terephthalan de),” poly(mxylylene adi pam de)
(MXD6), (ol y (hpxampkthlytene adipapade/cpyolagiah pobe yaeetnyldnesl6,6), érimpthylak am de)

pol y(dodecanet hyl ene. t er epht.hal am de).,, pol yam d T/ 61, 1. de 20
BT | pol SIS RRGetayEs srelanide Bl e Gy RatmerB P S0y ons
which are nO_themhahwnerahigaﬂ@dd-umh@dlyir@&%zelam tapasla@@iibi nat i ons of
those described herein. thesiﬁ)gyol yam des, preferred pol yam des incl ude

nylon 6, nylerobnsr (Rylpef.660.8/0b pady(teemethylariedieminascaisopibalicaarid) Of t hese,
nylon 6 is n@l?fonglr,ﬁ,f le&l?eq(amethylene isophthalamide (nylon 6,I), hexamethylene
15  adipamide/hexamethylene-isophthalamide (nylon 6,6/6I), hexamethylene

adipamide/hexamethyleneterephthalamide (nylon 6,6/6T), poly (2,2,2-
trimethyl hexamethylene terephthalamide), poly(m-xylylene adipamide)
(MXD6), poly(p-xylylene adipamide), poly(hexamethylene terephthalamide),
poly(dodecamethylene terephthalamide), polyamide 6T/6I, polyamide

20  6/MXDT/I, polyamide MXDI, and the like. Also included are other nylons
which are not particularly delineated here, as well as combinations of those
described herein. Of these polyamides, preferred polyamides include nylon 6,
nylon 6,6, nylon 6/6,6 as well as mixtures of the same. Of these, nylon 6 is
most preferred.

25
The polyamides used in the practice of this invention may be obtained from
commercial sources or prepared in accordance with known preparatory
techniques. For example, poly(caprolactam) can be obtained from Honeywell
International Inc., Morristown, New Jersey under the trademark CAPRON®.

30



25 The pol yam des used in the practice of this invention may be obtai ned
from commercial sources or prepared in accordance with known preparatory
t echni quewo oBos1oexanpl e, pol y(caprol actam can be obt ai ne@cCirrusos/Hoaeywel |
International Inc., Mrristown, New Jé&r sey under the trademark CAPRON(Tr).
30 WD 03/091019 PCT/ US03/ 12620 9 This polyneric base |ayer 10 is either

l'am nat ed to@fs Eﬁ@%@ 1%k 00 & elﬂlleﬂ%ﬁﬂabd/mecsr doB¥®lided4vitf4 uor opol yners
suitable to formt quoropoIKm | ayer 14 include, but are not limted
r

to, ethyl eneﬂ@htcmpb{m@rflamﬂéef @@éym?lEsmF@)le t%ﬁoﬁyn@féuqr@pqlmmor oet hyl ene

copol yner, uor d, e ern

per fl uor oal kh)a%% Czlhde {’% (ﬁllg?lg{ T?tﬁgﬁr%%%?lﬁgf%ﬁgum{a ﬂ&%‘Eﬁ‘i honmopol ymer
or copol yrrer E@TDFE) %’tHyEBéﬂeLl@ﬁﬂMdﬂUétﬁy’lene capolynvdrnfitidrinaedd dileyle@ol yvi nyl i dene
fluoride, Emeymars and blends thereof. Particularly pr eferred

f1 uor opol ¥ rrefPEOH ﬁﬂéohﬁﬁbm?r%?%k%&thyée@ﬁoﬂ’@m%m Hifluoraethyleiftd copol yners

of ECTFE. As &mgﬁwﬁr%&m@&ﬁ%mr pmgﬁrs havi ng two or nore

nononer conp COo contain up to 10% and preferably
up to 8% by \pelyg'htylﬂuxfndm; pelyvinglidenerfaroside,smd vopelywiersydniddderels f | uori de and

tetrafl uoroeth r I fil b f I '
LS bt ent < heresio Pagicalarty 5ared foginpo B Giefs Rongee gt ath e o

f I uor opol y mer§, @y RHCiFE &ﬁd&fp@ﬂ%&ﬂ@fﬁC@FE' Le@bissdﬁ&eACLAR(r) films from
Honeywel | | nt er national Inc. of Mrristown, New Jersey. The base |ayer 10

and the f uorcoptdymambla;lepolymem@vmgia/@rredncnro ngpomepcormponoptsa a fi rst

appl 1 od ¢ t nSRCBITRLTPS R EI R SIOer et s A o base
Isﬁ?/f'; bllg by @pWilRPP&APRGEAES, STERAS vingliddie fRlotide M&t@ﬂu@r}beﬁ@ﬁhb ng. Any
Fluoropolymer films are described, for example, in U.S. Patents 4,510,301,
4,544,721 and 5, 139,878. Most preferred fluoropolymers are PCTFE
15  fluoropolymers available as ACLAR® films from Honeywell International

Inc. of Morristown, New Jersey.

The base layer 10 and the fluoropolymer layer 14 are attached to each other
via a first intermediate adhesive tie layer 12. The adhesive layer 12 may be

20  applied either directly onto either of the fluoropolymer layer 14 or base layer
10 by any appropriate means in the art, such as by coating. Any suitable
adhesive, such as a polyurethane, an epoxy, a polyester, an acrylic, an
anhydride modified polyolefin and blends thereof, may be employed. One
type of adhesives includes modified polyolefin compositions having at least

25  one functional moiety selected from the group consisting of unsaturated
polycarboxylic acids and anhydrides thereof. Such unsaturated carboxylic
acid and anhydrides include maleic acid and anhydride, fumaric acid and
anhydride, crotonic acid and anhydride, citraconic acid and anhydride, itaconic
acid an anhydride and the like. Of these, the most preferred is maleic

30 anhydride. The modified polyolefins suitable for use in this invention include



adhesi ve, such as a pol yurethane, an epoxy, a polyester, an acrylic, an
anhydri de nodified polyolefin and bl ends thereof, may be enpl oyed. One
type of awbagioy®ws? i ncl udes nodified pol yol efin conpositi om€Thavs/my2@t | east
25 one functional noiety selected fromthe group consisting of unsaturated
pol ycarboxylic acids and anhydrides thereof. Such unsaturated carboxylic

aci d and anhydpidesioh§atdfBedRIEISCpAchE 3aR,020N 3 UB0EEY; hwTRI1kS 2REI d and
anhydride, crotonic acid and anhydride, citraconic acid and anhydride,
i taconi ¢ aci dh&,2ithyQthedaibgsise tayersinionesxclosivelyoiselude allyhester preferred is

leic 30 hydrjide. T di f.i ed I | efi itable f in thi
Thventi on | nebat s oeeR Bt RS Sk T e waser bed i n
US. pat ent s e840 ik RB00edbeIRinlO, B 1358727y Ot her adhesi ve

| ayers non-exclusively include al kyl ester copolyners of olefins and al kyl
esters of 5a, (Bedifihg belyolsfin|cpmpnsitivn mayedmpeise Goxyabiost @00 Handsahoht as t hose

described in 1 S.. patent 5.139 878. The di,fi l,yol ef.i n..conposition
My conprise der %gﬁtg%%?ené%%:f 'cémgﬁlc}ﬂ?leé'zgg ioﬁﬁﬁe %garl o1 eht8? tbtehe

functional nohedified BaBAELAN Mbte pratablywe Gltictiohal ety adiptisedignl yol ef i n.
More preferably the functional noiety conprises from about 0.05 and about

10 wei ght perabent 0-08aad Abat 10 mesight pefopnt; prdvimgpidefersbly frompdouidblit 5 wei ght

percent. The B fi i i.Lh 1. taln up to
Bbout 40 wei iR BerEEuRRb nf bl TEAHBEHCN b otk Bl dal 18, (o
descri bed0i n ddnfain ppteatioudb40 38idht Percéiiti of thdrmophastid glasombasad ptidyy mer

structure is thernoforned . a blister or other shaped container using
t echni ques trf‘éﬁer%ﬁ"sed?ﬁéllﬂ?edléﬁgxﬁlxng' ﬁ’%enctﬁewgrsﬁg' The 15 filmis nol ded such that

the blister has an outer surface, an inner surface and a cavity. After
t her nof orm ng, a pharnmaceutical product 24, i.e. a tablet or capsule, is
i nserted i nt clikfluompblyyncafbdse prdymer sisicire isi thermwdernsdahiod blistdroa | d- st ock
fil mby heat sealdhifed d5edi ing 1odfieOthat B HeRhal A4 AN ghe ect!y to
15  film is molded such that the blister has an outer surface, an inner surface and a
cavity. After thermoforming, a pharmaceutical product 24, i.e. a tablet or
capsule, is inserted into the cavity and the structure is heat sealed with a lid-
stock film by heat sealing the outer surface of the lid-stock film directly to the
fluoropolymer layer 14. In the preferred embodiment of the invention, the lid-
20  stock film comprises a support layer 18 adhered to the fluoropolymer layer 14
via a second intermediate adhesive tie layer 16, and a metallic foil layer 22 on
the support layer via a third intermediate adhesive tie layer 20. The support
layer 18 is preferably comprised of a thermoplastic material, and is preferably
a material selected from the group consisting of polyolefins, polyamides,
25  polyesters, polystyrene, poly(vinyl chloride), polyvinylidene chloride,

polyurethanes and combinations thereof.

Suitable polyolefins non-exclusively include poly(a-olefins) and copolymers
and blends thereof, wherein the a-olefin monomers have from about 2 to

30  about 10 and preferably from about 2 to about 6 carbon atoms. Non-limiting



fluoropol yner layer 14. In the preferred enbodi nent of the invention, the
lid 20 stock filmconprises a support |ayer 18 adhered to the fl uoropol yner
| ayer 14 weoioa/ogosecond i nternedi at e adhesive tie |ayer l6pcarubozizedal |ic
foil layer 22 on the support layer vil a third internmedi ate adhesive tie
| ayer 20. The support layer 18 is preferably conprised of a thernoplastic

material, andxhdpRE8f p5gblefins Pl hd ﬁdlyétﬁ&l%ﬁés%séﬂlﬁﬁ‘ab@@e, group consisting
of polyol efins, polyam des, 25 polyesters,  polystyrene, poly(vinyl

chloride), poblpromléntepelybiilylsnedwlybutesieyly pelypaniese-ambly-dnbi nat i ons
thereof. Suita ol yol ef.i ns_non- excl usi vel v incl ud al -olefins) and
copol ymers é%%ﬁﬁpgtﬁag'?t%%Y%érp?ﬁw?g?tg%it?ncgy%qxg{l%fcf)ﬂ&?fg’ﬁ’éﬁfs have from
about 2 to 3 o%b@d,ﬂns,léb d2% 6f elefhd Id 5then RIdAKErs SudiCasidPElingd car bon at ons.
Non-limti ng@ 03/ 091 1[9y_illg>CT/ US03/ 12620 11 exanpl es of poly?/ol efins

i ncl ude t he Blojidengaleyiglidpas chlopde nobwiaene, pelyipitlangl &de, pol ybut yl ene,
pol ybut ene- 1, s 5

pol y- 4- net hylcgfe}ﬁﬁeéﬁgﬂ ],%%8 %yﬁgﬁ%n%%ﬁ%}g%gﬁé@%ﬁg& nspoff EI%V%PYI%? ancdopol yners
of ol efi ns ampdlyprdwiernEoivtipolypsopherrd ey mustpydfetved NEwotabibepolymbides nyl i dene
chl oride, polystyrepe, pol yurethane, and conbinatiqns thereof. O these,
the preferr e@rep@lp%ﬁ%ﬁ Ry érifﬂsq‘fvﬁww%%n%-axﬁb%v% ﬂresﬁak}q%ene, wi t h

pol ypropyl en ' ) ' I g@pvg@, re those |isted
above. Prefe ngﬂgg?gﬂg%ﬁﬁgﬁﬁgﬁ?gggFﬁggégﬁvﬁ?ﬁgkﬁ e po?%@?hylene

t er epht haDat dereplEmlater(®EFIG)col nodi fi ed pol yethyl ene 10 terephthal ate

(PETG. In the preferred enbodi nent of the invention, the second
i ntermedi ate adhesive tie layer 16 conprises an adhesive that exhibits

excel | ent adhfshepretedred@nibodinc of iH¥aAventive) the Stvnd Uttatdat@dhesi ve may be
used, and adhesive | ayer 15 16 may be the sane or different from adhesive

| ayer 12. Foradbsgivfplielayemkd coserisadian pdhesive dhad eshibiihewellentiadbesicyter 16 nay
conprise a b laeﬂ\%rggolﬁ%ley ﬂ%lj (ft\ny suitable adhesive may be used, and adhesive layer
15 16 may be the same or different from adhesive layer 12. For example, the
second intermediate adhesive tie layer 16 may comprise a blend of polymeric
materials, namely (1) an olefin-containing polymer selected from the group
consisting of at least one functionalized polyolefin; at least one copolymer of
ethylene and at least one comonomer selected from the group consisting of
20  acrylic acid, alkyl acrylic acid, acrylates, and alky] acrylates; and blends
thereof and (2) a styrene-containing rubber. One type of olefin-containing
polymer is a functionalized olefin polymer which contains at least one
functional moiety. Among the functional moieties that may be employed are
unsaturated carboxylic acids, unsaturated carboxylic acid anhydrides, amines
25  and epoxies. Examples of olefins employable for the preparation of the
modified polyolefins include homopolymers or copolymers of an .alpha.-
olefin such as ethylene, propylene, butene-1, pentene-1, hexene-1, 4-methyl-
pentene-1 and octene-1. Unsaturated carboxylic acids and anhydrides useful
to modify the polyolefins include maleic acid and anhydride, fumaric acid and
30 anhydride, crotonic acid and anhydride, citraconic acid and anhydride, itaconic



materials, nanely (1) an ol efin-containing polyner selected fromthe group
consisting of at |east one functionalized polyolefin; at |east one

copol ynmerwofo3/oetly| ene and at | east one cononomner sel ect e@Cirrusns/13s20 gr oup
consisting of 20 acrylic acid, alkyl #&rylic acid, acrylates, and al kyl
acrylates; and blends thereof and (2) a styrene-containing rubber. One
type of ol ef 'a@fd%ﬁtaﬂh%rf& anBQhY RS, OBthasd, Mb@'ﬁ%fb&&ﬁs%eﬁ&bn pol yner whi ch
contains at |east one” functional noiety. Anong the functional noieties
that may be enpydided Saiteble mmsundu@@almab@mmmaammsnarummmtaast ed

carboxylic acid,anphydri.des e and e OXIES s, of. olefins
enpl oyabl e f@gfﬁ%ra@ﬂg?sawcg‘ﬁ gf"%ﬁ%b 1}18,&11%8}'&98'11%"%) ﬁ’glalnﬂl(}? ’ude

honopol yrer s peépytaRidkydiBiethyddmias, Iﬁlrﬂéiﬁylamﬁhéfdtﬁylﬁléﬁlblaﬁﬁn@tm-ene

propyl ene, butene-1, eghentene 1, hexene-1, 4-net ))m/y pent ene-1 and octene-1.

Unsat ur at &d @a&thsdwm e@éqnessearhﬂltsdﬁlﬁmhy arainey Nestyl-N-mpthodanifige, t he
pol yol efins i I I f
anhzdrl de, crug S’c aC| %@%ﬁl g@*’%ﬂt érjgléeonsi{{:mgiceie ggfﬁgmgﬁﬂlydrl de,

itaconic WD @Bdsﬁ%@;,hg ﬂ?fﬁTéMSﬂalt&BB&Q 20karbaniatbras) dllenhydifiede and t he |i ke.
O these, the preferr d elc anhydri de. Sultablea es include
ali phatic or Pé’ﬂ%i%ﬂqsémtﬂwggﬂ?e 1y H%Hft’;?n %ﬁﬂdq SFRROSHIPDS dps5H g]‘{]’é’uch as
2,4, 6-tri brompanplii NGs, Wl@’ﬂoag‘@@’ss@ti‘giﬂ%"ﬁlmWl%@ﬁ'cﬁ%re

d| met hyl ami ne,” N-net hyl"ani finé,” ethyl'mét hyl am ne,” 2-(N

met hyl anilfe) hmpmmretedéxemlﬂubyy&fmem hyl am ne, N-ethyl-N rret hyl ani |i ne,

trimethylam ne, N, N-dinethylanaline, and the |ike. Suitable epoxies include
t hose having from about 2 to about 20 carbon atons. The nodified

pol yol efins Slqietlﬁ&hﬁeci 961 Uﬁ:ﬁn'cﬂmg)mlﬁoh ﬁiég%bh-%ﬁsé ﬂ@ﬂntuﬂﬂutc@()@pédd i ons
described in U S. Pat. s 481, 910; 580; 4,612,155 and 4, 751, 270

which are 10 abn@folropwahb@prmxt ef thetfyngtionalmpiety, based orphe otal VeIt ps| ef i n
conmposi tion [ per cent of
t he functi ongﬁg%ﬁ ed p% aosléef? ﬁg?ﬁl?@ere%r%% tﬁl@ﬁmﬁﬁw Enojrer \é@ﬁl&%es
15  from about 0 005 and about 5 weight percent, and most preferably from about
0.01 and about 2 weight percent.

Another type of olefin-containing polymer useful herein is a copolymer of

ethylene and acrylic acid, alkyl acrylic acid, acrylates and/or alkyl acrylates.
20  The alkyl acrylic acids or alkyl acrylates contain alkyl groups preferably of

from about 2 to about 4 carbon atoms. Preferred among these types of

polymer is an ethylene methyl acrylate copolymer.

The second tie layer 16 may also include a styrene-containing rubber, for

25  example, styrene block copolymers, such as hydrogenated styrene-butadiene-
styrene block copolymers, also referred to as styrene-ethylene-butylene-
styrene (SEBS) block copolymers. Other polymeric materials may be present

in the second tie layer 16, such as high melt viscosity polyolefins.

30  The styrene-containing rubber may comprise, for example, from about 1 to



the nodified polyolefin. Mre preferably, the functional noiety conprises
15 from about 0.005 and about 5 wei ght percent, and nost preferably from
about 0.W0 oangioabout 2 wei ght percent. Another type of olPefriusov@st@i ni ng
pol ymer useful herein is a copolynmer of ethylene and acrylic acid, alkyl
acrylic acid, acrylates and/or al kyl acrylates. 20 The al kyl acrylic acids

or alkyl acr yaﬁ,h%s%%{@fger@gﬂsﬁékab@y SRSbBLES & ARLY 0%, £ AEIAPANES2 O about

4 carbon atoms. Prefer anong these types of polyner iIs an ethylene
met hyl acryl atrethedqtal weight offthe serond tid layiee 16.ayer 16 may al so i ncl ude a
styrene-contai ning rubber, for 25 exanple, styrene bl ock copol yners, such
as hydrogenated styrene-butadi ene- styrene bl ock copol yners, also referred

to as styrenetrdsbydieneciuhivtige are EdstiaghérobBI) i U0S bate@POBYEB0S. O her
polyneric materials may be resent in the second tié Iayer 16, 'such as

hi gh melt i subishis/inseippeated herein bygefrence: Pikeisuisabie adherivg maisids nay
f t 9 RCT/,USQ3/ 12620 13
Sbout 355 - arChp Blcke dbiIEARPHS, batels A A 50700, @El A oht based

on the total mgﬂabrpafatédlﬁersmd@nefdrémel ayer 16. These adheS| ve materials

are described thoroughly in U S. patent 6,306,503, 5 which is incorporated
herein by reference. Other suitable adhesive nmaterials include those

described in 503315;1 lﬁ%]f] SO

i ncor por at ed E%?Q'% p&{)y re %rcg‘ﬁige %ﬁglru%%?fe rrg%l\gf]}’ éf%?)ﬁe?]et%!s an

al um num ¥i | foi]aha)hbmgibsamyedsfwr thlplisumef ddsired. 0Bindidg thaﬁmbzﬁ tuthst i tuted for
alum numif desired. thef0| 0.t he ort .| r.18 is a
Chird it er modiapd imoans & tidiSienPedialgehiyelSs oty o ' 50 maybe
any suitabl e pghes)yay baaﬂy gmwbreqa%mse aﬁﬂ)ha?fcohﬂ)%s@ﬁ!ﬂe&tﬁg adi@hwer i al s
descri bed herein. It may be the sane or difféerent fromthat of the other

adhesi ve | ayemsteripls descreheddwerrin. eIt endydeti the pameer differenhirem: thairpf than

other adhesive layers. In an alternate embodiment of the invention, an

15  additional layer of a paper 26 may be attached to the foil layer 18 via an other
adhesive tie layer. This optional paper layer 26 preferably has printed indicia
thereon. Alternately, the foil layer 22 may have printed indicia thereon, e.g.
indicia that describes the identity of the product contained within the blister
package. In some applications, the foil layer may be employed without a

20  support layer. In addition, the support layer may be in the form of a coating

on the foil layer.

Each of the fluoropolymer layer 14, base layer 10, support layer 18 and
adhesive layers may optionally also include one or more conventional

25  additives whose uses are well known to those skilled in the art. The use of
such additives may be desirable in enhancing the processing of the
compositions as well as improving the products or articles formed therefrom.
Examples of such include oxidative and thermal stabilizers, lubricants, release
agents, flame-retarding agents, oxidation inhibitors, oxidation scavengers,

30 dyes, pigments and other coloring agents, ultraviolet light absorbers and



15 additional layer of a paper 26 nmay be attached to the foil layer 18 via
an other adhesive tie layer. This optional paper |ayer 26 preferably has
printed iwoiogiosno1¢ hereon. Alternately, the foil |ayer 22 mag/usavespri nt ed
indicia thereon, e.g. indicia that déscribes the identity of the product
contained within the blister package. In some applications, the foil |ayer
may be enpl oysbiizéRparasic Bﬂimmmﬁnﬁllérgi&fbuudiﬂ?pﬁﬁ@lﬂﬁﬂe@ﬁd fibleys FHRAQr t | ayer
may be in the formof a coatin on the foil layer. Each of the

f 1 uor opol yner rql%T{%}m&ag,enb%%clPagg?@r plagficizegs, gy ivell pa piher a@vgndonahdhesi ve

| ayers may opi I i u I; 'gﬂ@l ditives
whose uses ar %dc\f/%/eﬁﬁs %ﬁmgg%&%og%hgﬁﬁ%%?ﬁﬁ%ﬁg%g@{ epl}%g)fg such
addi ti ves maytdabode$0 Valy weight efithaneemnll compogitior Reprasgntafivd fleavierposi t i ons
as well as_inproving.the. ducts or. articles formed.therefrom Exanples
of such imtlu %htﬁbg]ézteﬁﬂé‘%’ﬁﬁ Vf“ﬁ%‘?srfﬁpggi‘tﬁgfﬁfsf’?é‘?‘)és,’ splifyidtesant s, rel ease

agents, {1 amebébaihRIbaLERRdonel hiiHedikel BRIHIL Rltpicaly 5??%3%%@6 scavenger s,

30 dyes, pignments and other coloring agents, ultravio absor bers
and WO 03/ 091agantsRgtindseRarieedd, steatylsicobpl, pré stsaramidganExemplarnor gani ¢

fillers includin articulate and fibrous fjllers r.ei.nf.orci ng agents,
nucl eat ors, pﬁ%l??'irgtflﬁ&(g?%,m(g gﬁgﬁgﬁmgglaiggwe Wfl%ﬁ%‘iluélﬁﬁdi tives known to
the art. Suchdemprddgodigiedyl stharaudihslikd & welKapbaniicotpouhd. about 10 % by
wei ght of the overall conposition. Representative ultraviolet 5 |ight

st abi | i zel® i Aeitapdecelaring agenty mskudingtdyes audspigwients lircludegadeyymt es,

benzotri azol e : . : J o | ubf.] and rel ease
agents i ncl ud%u1§§§§??l§ﬁglg?ﬁ,émg?’gg?%}{%g@éﬁ% |p,§ aainog%l?rel%asr’ gﬁa@g&lgaeml ary

f | ame- r et ar dablus, nigoisingdecaab@ablack iad thg ket Represompetive dxidatine hnddi ng

decabr onodi phenyl ether and the |ike. I1..as inorganic conpounds. 10

Sui tabl e col theﬁ-@al = Wﬁf aﬁ@w@?%fpﬁaﬁﬁwﬁmmﬂ gs&lcadni um .

sul fide, cadmifies &ueh bélSodilh HAREATpStEANIT Rali B RBLACHAMLER wdll 4" amar i ne
15  cuprous halides; and further, chlorides, bromides, iodides. Also, hindered

phenols, hydroquinones, aromatic amines as well as substituted members of
those above mentioned groups and combinations thereof. Exemplary
plasticizers include lactams such as caprolactam and lauryl lactam,
sulfonamides such as o,p-toluenesulfonamide and N-ethyl, N-butyl

20  benylnesulfonamide, and combinations of any of the above, as well as other
plasticizers known to the art. However, it is most preferred that each of the
fluoropolymer layer, first intermediate adhesive tie layer and polymeric base
layer are substantially transparent to provide an overall substantially
transparent film.

25
Each of the fluoropolymer layer 14, base layer 10 and support layer 18 may be
stretched or oriented in any desired direction using methods well known to
those skilled in the art. For purposes of this invention, the terms “orienting”
and “stretching” shall be used interchangeably. Examples of such methods

30 include those set forth in U.S. patent 4,510,301. In such a stretching



bl ue, nigrosine, carbon black and the |ike. Representative oxidative and
thermal stabilizers include the Period Table of Elenent's Goup | netal
hal i des, woob/og®isodi um hal i des, potassium halides, |ithi eeThesbs/tes) as
wel | as 15 cuprous halides; and furth&, chlorides, brom des, iodides.

Al so, hindered phenols, hydroquinones, aromatic am nes as well as

substituted ngfeRgich, e lajdomay BDeNERRNILISHAN BlMUBShaadQRDI nat i ons
t hereof . Exenpl ariqmpl asticizers include | actans such as caprol actam and

| auryl | act an§oinaidgnt srtirthe dgediontofarovement of the fiks beingvaithddewmfidN- et hyl |
N-butyl 20 bepyl | f onam .conbi nati ons of a f {he. above, as
wel | as ot hert%ﬁ?sg%girgl’zagggsl% er%\%ﬁgtng%teﬁg agrdi‘? %CMe‘ﬁ%@cﬁ?n p & g8t preferred

t hat each of dik®tioh hikidhoie @eipeBdichiay 8 the fiathihe ditt@ionpshdleteradiesd ve tie
| ayer and pol yneric base |ayer are substantially transparent to provide an

overal | swébst@aertas e transesss dractipn’, of biagnllyie pothfhe wackngdirestiony mer | ayer

14, base | aye : : S : .ented in any
desired di rec%r}dtj)tﬁe f&g{i’s r‘{gﬁgme ﬁ(E)ttlesIEV\ygfel rﬁﬁlﬁ%&{ﬁ%ﬂq%@@?@ﬁﬂpﬁé@%&?he art.

For purposes efpatticukriynsefud forfornming thermoforined itlen¢ dingshsioasldly Shampedt chi ng”
shal |l be used i.nterc an%?.ablé. Exam%l es of such nethods 30 jnclude those
set forth in %iges ﬂ&geﬁt §icE perkaging AceRticqls. o £ IR MY BREOB8PB91019

PCT/ US03/ 126 2R rmihnz AP EilAlakQihd o iR abi@ %818 alPedtfio 3 h RlefRR0vaMLRWAl 1Y in
either the direction <coincident wth the dlrecgl on of novenent of the film

bei ng wi tHdr aimrthé avmWe evedasnd thet the fluporopblymer diles pEthetpoesent t he art as the
"machine directiqn",, or ip as. .direction.which,is rpendi cul.ar. to the
mehi e di r ectBmone sufigtu T SRR pt ScORANIA 0N oo
direction”, of 5hhaytettialy fforR@bbuttinEioament IEtishes RCdithenthe adhinge transverse
direction. The nultilayered filmstructure of the invention 1is

particul arly digstign of Bie trassysreryditsstipRet Bethe d he Hluewpalymasdpssalypeshaped
layers may be stretched after being adhered together by the first intermediate

15  adhesive layer. The multilayered film therefore exhibits improved tensile
modulus, mechanical strength, and excellent barrier properties towards both

water vapor and oxygen after being stretched.

Each layer described above may have different thicknesses. For example, the
20  thickness of each of the fluoropolymer layer 14, base layer 10 and support
layer 18 in the post-stretched films structure may range from about 1.3 pm to
about 2540 pm, and preferably from about 1.3 pm to about 1270 um. The
thickness of the post-stretched adhesive layers may vary, such as in the range
of from about 1pm to about 305 pm, preferably from about 1.3 pm to about 25
25  pm, and most preferably from about 2.5 pm to about 20 pm. While such
thicknesses are preferred as providing a readily flexible film, it is to be
understood that other film thicknesses may be produced to satisfy a particular

need and yet fall within the scope of the present invention.



articles such as blister packaging for pharmaceuticals. This may be done by
formng the filmaround a suitable nold and heating in a nethod well known
10 i n t hewaris/oomé9 have found that the fluoropol yner fil nsPofi/uSh&1se@sent

i nvention have sufficient dinmensionalletability to be stretched at |east
about 1.5 and preferably fromabout 1.5 to about 10 times in either the
machi ne  di r @¢HeQReRired BRILbARDY 61 B8 ifllchB6A, 1RO188ropOfher TBYEr 14 and

fl uoropol yner/ base polyner |ayers may be stretched after "bei ng adhered

t oget her by theebase tayer 1 Oexsrattechedt by lamintihe yhder heatyand pragserermia thel ayered film
therefore exhi bhi.ts inpr.ov tensile du] us,. nechani cal. str.ength, and
excell ont bapridveppERus e ElRple o B spRr0R At STk af e

bei ng str et chgsthelas thel fRyespotpser lapad 4a30uinitivn RRve sécdoher ent t hi cknesses.
For exanple, the 20 thickness of each of the fluoropolyner |ayer 14, base
|l ayer 10 and isermpssiate aghgsiie tiedayss 10n d-apyationtechnigyagiameiwelkknowmigt ur e may
range from aboul . gt . I ut 1.3 mto
about 1270 m%)e“r‘% %%P%bﬁéa@ﬁ%#ﬁg{ﬁ?ﬁ%%s Pgﬁ?‘gﬁ%ﬁ@% 1@1@%%&3 %‘(}%’fg%r S may
vary, such asnéandther urdegeonditionisiod suffioizut héhmahdpeismu to3dbsathe payefser abl y

fromabout 1.3 mto about 25 25 m_and t .preferably fromabout 2.5 mto
about 20 m \hFPIEDISE AKO aURIAR, egwa?aé@gﬁ%ﬁﬁm & P&@“B?"é{ﬁfh?f}?g a readily

flexible filmhohby bid iR &‘i-‘r_lbiﬁblﬂﬁl)ﬁri%&@é’d b Rleh b dEh o{fialdﬂirtﬁih%‘tg@sses may be

produced to satisfy a particu ar nheed and'yet fall within the scope of the
pr esent ilAvenihioating®IRE BOEcEqRETYdSoRWII6 e arl.6Laminatien headigr r ed

enbodi nent of the jnvention, the fl uorapolyne ayer 14 t he base | ayer
10 are attachetf _qnﬁrﬁt _%Péﬁll?e Wﬁaaé}gn}gegre ﬁ‘&‘p{?r %glgllﬁb wi/]r@l?%‘et_o first

i nt er nedi at e ,8gMeFisYeC. | prefdr@lf frokPaboal U5 NE. t5 UBHRI1L75P &Y it piddsirss pr ef erably
attached to the fluoropolyner |ayer 14 by |anmi nation via the second 5

i nt er medi at e ragies iforexawle. finm abwt Sipsig RBHIAPDde APWUIES PaisdORI | known i n
the art. Typigah! Yor o GHL B %or' aliBIE oPYoRIBbEY PWcBLL B LAY Vi dual T ayers

on

15  minutes, preferably from about 30 seconds to about 1 minute. Additionally,
the foil layer 22 and support layer 18 are laminated via the third intermediate
adhesive tie layer 20.

In an alternate embodiment of the invention, the fluoropolymer layer 14 and

20 the base layer 10 may be attached by coextrusion. For example, the polymeric
material for the individual layers are fed into infeed hoppers of a like number
of extruders, each extruder handling the material for one or more of the layers.
The melted and plasticated streams from the individual extruders are fed into a
single manifold co-extrusion die. While in the die, the layers are juxtaposed

25  and combined, then emerge from the die as a single multiple layer film of
polymeric material. After exiting the die, the film is cast onto a first
controlled temperature casting roll, passes around the first roll, and then onto a
second controlled temperature roll, which is normally cooler than the first roll.
The controlled temperature rolls largely control the rate of cooling of the film

30 after it exits the die. Additional rolls may be employed. In another method,



one anot her under conditions of sufficient heat and pressure to cause the

| ayers to conbine into a unitary film Typically the filns are positioned
on one awotohesioiand the conbi nation is passed through thecmiysovizeao pair of
heated 10 laminating rollers by technigjues well known in the art.

Lam nati on heating nay be done at tenperatures ranging, for exanple, from
about 120  C.nd Aim 250 %%pfa:@m&na y B 8he (Rl [OR AR IndaPas £ 1o about
175 C., at pressures % ing, for exanple, fromabout 5 psig (0.034 MPa)
to about 100 m‘ngﬁQlﬁ aﬁﬁaraWa)ld ndendeaatmuire-n{wniTOhﬂqlrdu&acr dixaendifer of from
about 5 secon abo ref.er from.abaut. 30, seconds to
about 1 mi nut® %bkg’& ﬁfé‘ Wug thfﬁfepﬁfté‘i}% %ﬂ’ilaposc’ﬁbo&}ﬁrt:%’yer 18 are

| am nat ed Vi ainliltembdd e 4 Al bIBsle Jhech BN EBiniaLel} be cbidpeéd 2kl fokfed@n

al ternate enbodi nrent of the invention, the fluoropolyner |ayer 14 and 20

t he base PaydntolfilmmyPiosesses aﬁw@atrwmweﬁam@m@ﬁd shrestt lasniapigh ate t he
polynmeric mater t hopper s
of alike nu enellaﬁg]kn 8&{1 ’E)Zpel!r:e{sl%&hgﬁ%ht{e%? i®s F‘?ﬁofd%%%g{ge?l?sal for one
or nore of thg13RYE sd 4,67E0TEI ted and pl asti cat ed streams fromthe

i ndi vi dual extruders are fed into a single manifold co-extrusion die.
Wiile in the die, the |layers are juxtaposed 25 and conbi ned, then energe
fromthe die A% Radl AU Aufiklyeldifisted sékag?]%quhav ViBfshfe Mt erial . After
exiting the die, efl mi1s cast on rst _controlled tenperature
casting ridl | umﬁmmmmnfdesShhxarfabpatO 0% kzhny/109rid” Adhy peromil shigknesgodnd

controlled te ratur whi ch 0 e first roll.
The control | éﬁ%@ﬂ@gﬁ%pﬁﬁ@e{(}wrg W@Pﬁgﬂyé ﬁ*’&f}%ﬁ‘} g?@‘ (:) cool ing of the
film30 aft ergm/t1o@>fﬂ2t/§aai il EhickREY 4 1B AliorbeArbén IB¥r. bRs eHEinoMed. 1 n

anot her net hod, WO 03/ 019 PCT/US03/ 12620 17 the filmform ng appar at us

may be one whFighrei s by aftechingithedluoronohymerriayes dirgethyioghmlid-istagk ratus and

i ncl udes a nuirfﬂi %IF Qﬁ%tfrr%cg%% !)H‘%Sﬁ& 19 I dlg%?gonfrtegcé 8/1@1%9@ hﬁog&)% E i1'm through

whi ch the pla SPET on s
15  layer, moisture is prevented from entering the sealed package from all

directions. Particularly, the blister package of the invention is capable of
preventing moisture from entering the package from the top 30 of the package,
the bottom 32 of the package and the side 28 of the package. This is
distinguished from the prior art which does not effectively prevent moisture

20  from entering the package from the sides of the package. Referring to Figure
2, the layers of the prior art blister package are arranged such that the
fluoropolymer layer 14 is the outermost layer from the lid-stock and the base
layer 10 is directly sealed to the lid-stock. This configuration is sufficient to
prevent moisture from entering the package from the top 30 of the package

25  and from the bottom 32 of the package. However, the base layer 10, which is
a poor moisture barrier, is not able to prevent moisture from penetrating the
package through the side 34. Particularly, while moisture is able to seep in
between the fluoropolymer layer and the base layer of either configuration, the
fluoropolymer placement from the prior art structure in Figure 2 is unable to

30 prevent the moisture from entering the container area of the package, while the



and formed into a filmbubble which may ultinmately be col |l apsed and forned
5into a film Processes of coextrusion to formfilmand sheet |am nates
are genewealBgpotomown. Typi cal coextrusion techniques are aesarsobes2o n U. S
patents 5,139,878 and 4,677,017. Thel§esult is a nultilayered blister
packagi ng filmhaving a noisture 10 transm ssion rate of |ess than about
0.05 gnt 100 ifRgréstiymBe ! | BgORS ; idP8he NOre
preferably from about 0#18%@1141 ?I{t)magout %?%%ﬁvgl%%%%%& %%Yﬁ{gggﬁbder m'?

t hi ckness of meistuir¢.ubhigenz batichlayadvantage evryvmmior hlistet ppokagel, by attachi ng

t he fl uoropol r lLayer, directly to the |id-stoc such ..that the

phar maceut i ca‘%é%%trr%cé ’qegaqsﬁw&eﬁ&?s%rgﬁ?%mm}%@?@'%Fﬂb% | ymer 15

| ayer, noi st yredid sgdley eithizds té@progiik&y i ng t he seal ed package from all
directions. Particularly, the blister package of the invention is capable
of preveﬁti ng noi sture fromentering the package fromthe top 30 of the

package, th PR& | . package. This
is disti nguﬁgﬁg%&%r%ﬂ%nﬁiem%&?%r alrﬁt% &?mﬁiﬁ'ggulggggﬁdﬁ%f mﬁfc}eg{::?@e@&@? pr event

noi sture 20 frefammeette prafgrddenipeaiikegs, if widibd readdy dgsedited be thasekfge.
Referring to Figure .2, the |ayers of the prior t blister package are

ar r anged suctrg e ﬁ%eeﬁtrtgé&ayﬁ‘éfr?haa%%%anilm@ﬁ?%@nﬁma&bﬁ&%dﬂ ayer from
the 11 d-stockymiishtdbfarlte froml @Y hirit Bnd Soofl bERk!ity B off if Ruddde - St ock.
This configuration is sufficient"to prevent noisture fromentering the
package flfom thtelaimpbghtepreatdretoparirdhedizelosaidenibaiimetticthbst tlemBiRenf t he
package. However, .t he basg | ayer. 10 i.ch IS 00 noisture barrier, is
not able to p‘?@\%h"ﬁv ‘?@t‘ﬁ?céls%ﬁ&m‘béeaﬂ]g] 1a qiuhvﬁletnﬁsetge Jé?ckage t hrough the side
34. Particularly, while noisture is able to seep in between the

fluoropol yner |ayer and the base | ayer of either configuration, the
fluoropol ynmer placenent fromthe prior art structure in Figure 2 is unable

to 30 prevent the noisture fromentering the container area of the package,
whil e the WD 03/091019 PCT/ US03/12620 18



fl uoropol yner placenent in Figure 1 effectively blocks the transm ssion of
the noisture. This is a particul ar advantage over prior blister package
const ructwons/09twecause when noi sture seeps in through anyPCaasos/ms20t he
product sealed within is conprom sed.195 Wile the present invention has
been particularly shown and described with reference to preferred

embodi ment's, Wwhatslclaibgqkeadi |y appreciated by those of ordinary skill in
the art that various changes and nodifications may be nade w thout
departing from Ameulghiyered fdmdwkiclhhpempfisdéshe i nvention. It is intended that
10 the clains \be interpreted to cover the disclosed enbodi nent, those

al ternatives a)\ﬂﬁo(]%mm‘g e di scussed above and al | equival ents thereto.
WO 03/ 091019 HIGTHkS0RH262 RyerlRhe)ias siid p6lydl iR babStaydrvida Ttk i | ayered film
whi ch conprises: a) a polyneric base |ayer; b) a fluoropolyner |ayer
adhered t@ sdﬁ&i®©dwﬁﬁﬂﬁéﬁb@§@kWEyer via a first 5 internediate adhesive

ie | , id.fl I I [
secona’ 1 nt ot NadtaPEe Ly BHGE-CPaEolbolbtpd SHEPRAE (ol ayer -

adhered to saintbrsudpterddhbdyetie yar;and hi rd i ntermedi ate adhesive tie |ayer.
10 2. The multilayered filmof claim]l wherein said polyneric base |ayer

conprises a nitadpftallicsarl dexcs adhereshiorsaid sypperp laysnvp eithisd intermsdiajan des,
pol yol ef i ns, dée%géi(c’ﬁfighﬁ)(g}én copol yners, polyesters, polyvinyl chloride),

poly vinyli e ori pol ystyrene, acrylics and conbi nations thereof.
15 10
2. The multilayered film of claim 1 wherein said polymeric base layer
comprises a material selected from the group consisting of polyamides,
polyolefins, cyclic olefin copolymers, polyesters, poly(vinyl chloride), poly
vinylidene chloride, polystyrene, acrylics and combinations thereof.
15

3. The multilayered film of claim 1 wherein said polymeric base layer

comprises poly(vinyl chloride).

4. The multilayered film of claim 1 wherein said fluoropolymer layer

20 comprises a polychlorotrifluoroethylene homopolymer or copolymer.

5. The multilayered film of claim 1 wherein said support layer comprises a
material selected from the group consisting of polyolefins, polyamides,
polyesters, polystyrene, poly(vinyl chloride), polyvinylidene chloride,

25  polyurethanes and combinations thereof.

6. The multilayered film of claim 1 wherein said support layer comprises

polyethylene terephthalate.



3. The multilayered filmof claim1l wherein said polyneric base |ayer
conprises poly(vinyl chloride). 4. The nmultilayered filmof claim1 wherein
said fluowopeloyrwer | ayer 20 conprises a polychlorotrifl uecoatsShyimne
honmopol ymer or copolyner. 5. The nult?d ayered filmof claim1l wherein said
support layer conprises a naterial selected fromthe group consisting of

pol yol efins, 7pqih¥4ﬁ%19%§ered9ﬂfn)/(ﬁ§ﬁﬁrhsl wRALXShiI 88@1icHel] ¥¥impMbes@h! or i de),
ponV|nyI|dene chl ori pol yur et hanes and conbi nations thereof. 6. The

mul ti | ayer ed afunhimuaffod| ai m 1 wherein said support |ayer conprises
pol yet hyl ene terephthal ate. WO 03/091019 PCT/US03/ 12620 20 7. The
multilayered filmof claiml wherein said netallic foil conprises an

al uni num f oi I3, e nifigi1dyetedifliayEcRdml | Whtrein sidfint inteshediaidadhedide f i r st
internedi ate adhesive 5 tie layer conprises a materjal selected fromthe

group con8i sttierl@’%‘poﬁlpﬂwl%ﬂﬂﬁf@ﬂﬁaﬁ‘ﬂ?mérﬁo@b&@ﬁo‘&’ HOEIPHEE 8F2 an acrylic, an
hydri d d [til d fil
of L1 ai m 1 whoPbfelhallo b By, BpBREult BREG IO ERhyate doGAR] | | Syered THIm

conprises a kogpefaf afdhlemds théredf. n- cont aining polyner selected fromthe

group consisting of at |east one functionalized polyolefin; at |east one
copol yner of ethylene and at | east one conononer selected fromthe group

consi sting ofo a1kl fif &% &yaalﬁlcf YhiGiPGidsccasd MidtRgiatand al kyl
acryl ates; and en t'her eo (2) a styrene-ethyl ene-butyl ene-styrene

bl ock 15000|mdhgsm tie In@er mhnqorrsad: a bleasief €d anudleﬁmcporxtalmnmpplymnrt her
conprising a p red to

dh dhesi
[ie | ayer . 20Reesfien s pisgriins pfinisE e SRR b A OB ) T nas 2°

moi sture least one copolymer of ethylene and at least one comonomer selected from the
group consisting of acrylic acid, alkyl acrylic acid, acrylates, and alkyl
acrylates; and blends thereof and (2) a styrene-ethylene-butylene-styrene block
15  copolymer.

10. The multilayered film of claim 1 further comprising a paper adhered to

said foil layer via an intermediate adhesive tie layer.

20  11. The multilayered film of claim 1 wherein said film has a moisture
transmission rate of less than about 0.05 gm/100 in® /day per mil thickness of
said fluoropolymer layer.

12. A multilayered film which comprises:

25  a)apolymeric base layer;
b) a fluoropolymer layer having a first surface adhered to said polymeric base
layer; and
c¢) a metallic foﬂ layer adjacent to a second surface of said fluoropolymer
layer.

30



transm ssion rate of |ess than about 0.05 gnf 100 in2 /day per m | thickness
of said fluoropolyner layer. 12. A nultilayered filmwhich conprises: 25
a) a pol ywerisotase | ayer; b) a fluoropolymer |ayer havi ngca/udsos/sie2eur f ace
adhered to said polyneric base layer21and c) a netallic foil |ayer

adj acent to a second surface of said fluoropolyner |layer. 30 WD 03/091019

PCT/ US03/ 1262Q  hb rhiltilalBfedTihd ¢ iRl BXwhértii s9fd BlcopBlidendes € n sai d

fluoropolyner film conprises a polychlorotrifluoroethyl ene honmopol yner or
copol yner. 14&onfisesapolytilpwintudrpéthyleohe bomppalyBengraopplmesi d netal lic foil
is lamnated, 5 directly or indirectly, to said second surface of said
fluoropol ynmer layer. 15. The nultilayered filmof claim 14 including a

support | ayeriadiwragitilldersddilth sReandl Swhérsimesatf meilid bll tokapedtsdrer film
with said netallic foi|l being .adhered to said support |ayer. 10 16. The
mul ti | ayeded dirscHy oF indirgethy, 16 saifh spcond surdacs of spigdluoreplaperilayesdner ed t o
said netallic foil by an internedi ate adhesive tie layer. 17. The

mul tilayered filmof claim16 wherein said polyneric base |ayer 15
conpri ses a nHL eTheahubdyeedddiint ofortaitrhed ochadmgeosuppett laygr adhepal ipanm des,

pol yol efins, cyclic olefin copolyners ol yesters,..poly(vi.nyl .chloride),
pol yvi nyl i dern@id$fcap ?.}E,faCESEﬁ&@%@W@?IYE%Iﬁmcg’ltgﬁ@d%ﬁ%ﬁlﬁé?lﬁﬁﬂggt her eof .
18. The nul ti%ﬁgﬁe@qgsggls@ﬁﬂﬁ & m 17 wherein said support |ayer conprises
a 20 material selecte om the group consisting of polyolefins, nylons,

pol yester®, polystyrene, poly(vinyl chloride), polyvinylidene chloride,
pol yuret hanesléa.t rl'fihe multilayered film of claim 15 wherein said support layer is adhered to

said metallic foil by an intermediate adhesive tie layer.

17. The multilayered film of claim 16 wherein said polymeric base layer
15  comprises a material selected from the group consisting of polyamides,
polyolefins, cyclic olefin copolymers, polyesters, poly(vinyl chloride),

polyvinylidene chloride, polystyrene, acrylics and combinations thereof.

18. The multilayered film of claim 17 wherein said support layer comprises a
20 material selected from the group consisting of polyolefins, nylons, polyesters,
polystyrene, poly(vinyl chloride), polyvinylidene chloride, polyurethanes and

combinations thereof.

19. The multilayered film of claim 18 wherein said polymeric base layer
25  comprises poly(vinyl chloride).

20. The multilayered film of claim 19 wherein said support layer is adhered to
said second surface of said fluoropolymer layer by an intermediate adhesive
tie layer.

30



conbi nations thereof. 19. The nultilayered filmof claim218 wherein said
pol yneric base | ayer 25 conprises poly(vinyl chloride). 20. The

mul ti | ayewedspptom of claim 19 wherein said support |ayer PETABEI®A t O

said second surface of said fluoropol 92ver |ayer by an internedi ate adhesive
tie layer. 30 WD 03/091019 PCT/US03/12620 22 21. The multilayered fil m of

clai m 22 whergi mhsahdifalsRH 78l ofelim| BYehertis sadhrrasblpatMepsiic base | ayer
is adhered to said polyieric base | ayer via an_internedi ate adhesive tie
| ayer. 5 22. atheredpplyiniemigdaseilayen isadiered Wi ssidnolynerebase daices Visgport | ayer

conpri ses poI%etg%lten&l(%s?ree&)ehltag&l ate. 23. The nultilayered filmof claim

21 wherein salg 8 %Sla a‘g/er conprises a polyamde. 10 24. The

mul tilayered filmof claim?21l wherein said netallic foil conprises an

alumnumfoil. 25. The multilayered fil nLof_ cl %I m 13 wherein said polyneric
base | ayef 13- cWW@@é’eﬁélfoﬁ%lm&ﬂ‘B STEE)SACAFPPHH BYRLFYPRLEGRr ed il m of

cl aim 25 wher g} i {agc.foil layer conprises an alumnumfoil. 20
27. A packagéj%p}gb}%g%trg%%ﬁ% eaer'rul tilayered filmof claim12. 28. The

package of claim 27 wherein said polyneric base |ayer and said
}c ;;g{ op]? L?/ grzo@l. ?ﬁgrp ri‘laaéfig?egtiﬂ?q éffcré rplgno v%hgrlef-nsstalecf su%Bgrt ?a%/ieg corrrﬁ]ggr"flslels iac foil
polyamide.
10
24. The multilayered film of claim 21 wherein said metallic foil comprises an

aluminum foil.

25. The multilayered film of claim 13 wherein said polymeric base layer
15  comprises poly(vinyl chloride).

26. The multilayered film of claim 25 wherein said metallic foil layer

comprises an aluminum foil.
20  27. Apackage formed from the multilayered film of claim 12.

28. The package of claim 27 wherein said polymeric base layer and said
fluoropolymer layer are in the form of a blister and said metallic foil layer
forms a lid for said blister.

25
29. A package formed from the multilayered film of claim 1.

30. A pharmaceutical package comprising:
a) a shaped blister container which is formed from a multilayered film

30 comprising:



29. A package fornmed fromthe nultilayered filmof claiml1l. 30. A

phar maceuti cal package conprising: a) a shaped blister container which is
formed frwmoa/oseie il ayered film 30 conprising: WO 03/ 091@C3/UBCY116803/ 12620
23 i. a polyneric base layer; and ii23a fluoropolyner |ayer adhered to the
pol yneric base layer via a first internediate adhesive tie layer; b) a

phar maceuti cal prqdy?élyﬁgﬁgghgéqqywm n the shaped blister container; and
5c) alid sealed onto'a surface of the container, which |id conprises: i.

a support |ayer adherfbwremlyther layeradbgred jonibe polyyreric\hage Byeredoadirst

i nternedi ate adhesi%/e t(’}.etlﬁt{esr.' tanld ii. anmetallic foil layer on the
support |ayer vi a "BPRFTEA %Wﬁa%ﬁ A€ adhesive tie | ayer. 10 31. The

phar maceut i caj) aphekagRuiiéal phaiutt el withinghé shapbdblimaeshiadfk; andr oduct
conprises a tablet or a capsule. 32. The, phar nace,qlilti cal, package of claim 30

wher ei n s&i d 9 RUSrsspl6r priora surfce ghiheicertaingr, Nk R 6pPH$E] uor oet hyl ene

honmopol ynmer or copol.y HBGEILLL aim 32
wherein said basepli gfgﬁﬁo%% err%-(glgge[aggﬁy(w n%ﬁglhfﬁl??%g?sag%m%%. A package

conprising: a) a shepaddieerddhesier tisdayethand fornmed froma nultilayered film
conprising: i. a polyneric se layer; and ii. .a fl.uoropol r |ayer
adhered to the pollyr?é%f:téﬁlﬁa@’g?‘?y&f@? I}ﬁs&p%org}aygr[waiaﬁlpéfwg%pgﬁ@ Cadhesi ve tie
layer; 25 b) a praogyediv€geiakped within the shaped container; and

10

31. The pharmaceutical package of claim 30 wherein said pharmaceutical

product comprises a tablet or a capsule.

32. The pharmaceutical package of claim 30 wherein said fluoropolymer

15  comprises a polychlorotrifluoroethylene homopolymer or copolymer.

33. The pharmaceutical package of claim 32 wherein said base layer

comprises poly(vinyl chloride).

20  34. A package comprising:
a) a shaped container which is formed from a multilayered film comprising:
i. a polymeric base layer; and
ii. a fluoropolymer layer adhered to the polymeric base layer via a first
intermediate adhesive tie layer;
25 ) aproduct contained within the shaped container; and
¢) a lid sealed onto a surface of the container, which lid comprises:
i. a support layer adhered to the fluoropolymer layer via a second
intermediate adhesive tie layer; and
ii. a metallic foil layer on the support layer via a third intermediate

30 adhesive tie layer.



c) alid sealed onto a surface of the container, which |lid conprises: i. a
support | ayer adhered to the fluoropolyner |ayer via a second internediate
adhesi ve wpaslosner ; and ii. a netallic foil layer on the ®appsot/1deayer via
athird internediate 30 adhesive tie2d ayer. WO 03/091019 PCT/ US03/ 12620

24 35. A pharmaceutical package conprising: a) a shaped blister container
which is fornmed froma nultilayered film conprising: 5 1i. a polyneric base
| ayer; and ii. a fluoropolyner |ayer having a first surface adhered to said
pol ymeri ¢ basé- fapkarmaputigalipask sgeccOUIISHIE: pr oduct contained within said

shaped bl i st tahher. : : I I face of the
cont ai ner, s:ap 3%&5%%1?%6 cg@?@g@\%{:ﬁ%é@%&ﬁl%?@ﬁlﬁ% lljlir%?éa}&ra@do 1lﬂiai d

f 1 uor opol ynmercohgyiging: 36. The package of claim 35 wherein said |id conprises
a netallic foil layer. 15 37. The package of claim 36 wherein said

f 1 uor opol yrrer fi | rh @ Bokymesis base laygj | orotrifluoroethyl ene honopol yner or

copol ynmer. 38. The; py 1heClh fdrRadih g WRE QP8R h dheldddoGEIAPT | S€S a support
| ayer adhered to said second surface of said fluoropolyner film wth said

metallic 20 foil podymeribeisndayedhered to said support surface. 39. The

package of cl.ai m 38 wher.eiin said base |ayer ¢ [l . pol i nyl
chl ori de). 2?%Mha?ﬁﬁceﬂé‘éaéé’é%ﬁﬁcoﬁ%éﬁd ‘fs%ﬁ%‘?%@g’ﬁ e?gbﬁg%gﬁ%%é{rn t 1>:I ayer
conpri ses paojpget hyl ene terephthal ate. 41. The package of claim 39 wherein
said netallic foil layer conprises an ) o .
10  c)alid sealed onto a surface of the container, said lid being adjacent to a

second surface of said ﬂudropolymer layer.
36. The package of claim 35 wherein said lid comprises a metallic foil layer.

15  37. The package of claim 36 wherein said fluoropolymer film comprises a
polychlorotrifluoroethylene homopolymer or copolymer.

38. The package of claim 37 wherein said lid comprises a support layer
adhered to said second surface of said fluoropolymer film, with said metallic

20 foil layer being adhered to said support surface.

39. The package of claim 38 wherein said base layer comprises poly(vinyl

chloride).

25  40. The package of claim 38 wherein said support layer comprises

polyethylene terephthalate.

41. The package of claim 39 wherein said metallic foil layer comprises an

aluminum foil.
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alum num foil. 30 WO 03/091019 PCT/ US03/ 12620 25 42. The package of claim
41 wherein said support layer is adhered to said second surface of said

f | uor opolwoms/ooiohm by an intermedi ate adhesive tie | ayer PCH/U$83/12bhe
package of claim 42 wherein said fluo?opolynmer |ayer is adhered to said
pol ynmeric base | ayer by an internedi ate adhesive tie |ayer. 44. The package

of claim43 Wier Ehépsokhge sigigiar 41 Wayen dakd aghipert edlet & waedd toedi@l | i ¢ foi
| ayer by an intermedi ate adhesive tie |layer. 10 45. A process for formng a

phar maceut i cafecpatrRu e 06 spd fuprpo yal}erffﬂmrhwgl igtepmpdipteaghesiYe G | m f or
hol di ng a phajgaceutical product by: i) formng a polyneric base |ayer;
ii) applying a’fluoropol yner |ayer onto said polyneric base |ayer, 15

whi ch | ayers are attached via a first internedi ate adhesive tie |ayer; and

) LS B8P B SUERRSD o] B SO AL M e

phar maceut i Caéal@bé’l‘}ﬁféh DAkl B eﬁﬁiﬂtehﬁedﬁt@f&dﬁésﬁkeﬁéla?&a' ing alid onto the
outer surface of "said container,” which lid 20 conpriSes: i. a support

| ayer adhered to said quoroponner | ayer via a second internediate
ednesive e 4y 880edbeoel! S ) bk TP SDERRRAE ALY Syomors
conprises a HrBIR foillagerb3RmuhRmddate hiBesPreaibagerof cl ai m 45 vvher ein said
base Iaye{oand sai d fluoropol yner
45. A process for forming a pharmaceutical package comprising:
a) forming a multilayered film for holding a pharmaceutical product by:
i) forming a polymeric base layer;
ii) applying a fluoropolymer layer onto said polymeric base layer,
15  which layers are attached via a first intermediate adhesive tie layer; and
iii) molding said film into a shaped blister container, which container
has an outer surface, an inner surface, and a cavity;
b) placing a pharmaceutical product into said cavity; and
¢) heat sealing a lid onto the outer surface of said container, which lid
20  comprises:
i. a support layer adhered to said fluoropolymer layer via a second
intermediate adhesive tie layer; and

ii. a metallic foil layer adhered to said support layer.

25  46. The process of claim 45 wherein said pharmaceutical product comprises a

tablet or a capsule.

47. The process of claim 45 wherein said base layer and said fluoropolymer
layer are coextruded.
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| ayer are coextruded. 30 WO 03/091019 PCT/US03/12620 26 48. The process of
claim45 wherein said base |ayer and said fluoropolyner |ayer are
| am nat eawDageetoey . 49. The process of cl ai m45 wherei n sa&ca/usod/tiony
conprises thernoformng. 5 50. The pkocess of claim45 further conprising
adhering a paper to said foil layer via an internedi ate adhesive | ayer.
51. The process Tk prbkibAciaith 8 hbrefifdail hisy QAyRP oh/ S ﬂh@ﬁégblyﬁ{éﬂprl ses a
10 polychlorotrifluoroethyl ene honopol ymer or copol ymer. 52. The process of
cl ai m 45 wherayen atsalaghin togttheier i ¢ base | ayer conprises a materi al
selected fromthe group consisting of polyam des, polyolefins, cyclic
ol efin copol yners, polyesters, poly(vinyl chloride), polyvinylidene 15
chl oride, polagstihegnr6cesacf Mhinc4s ameredosid maldigncorheses dfermbfrmidye process
of claim 45 wherein said support |ayer conprises a material selected from
the group3consisting of polyolefins, polyan des, polyesters, polystyrene,
pol y(vi nyl chd~or Ly hs AERL : 1 r : 20
conbi nat i onstytohejthgg%?ceg%ﬂlllh@}[ %% ocesgsé)l*ﬁ%lg??n ghéﬁggg%}ﬁagégg&gupport
| ayer conpri deger virodrnymtdmplediate ddheaphiayed at e. 25 55. The process of claim 45
wherein said nmetallic foil conprises an alum num foil. 56. The process of
claim45 wherein said first internedi ate adhesive tie |layer conprises a
mat eri al sel et f § Sdid S layeF edrsyies aan WO
03/091019 PC‘EI)'SI:1 Ugrgl??lﬂlrg%ef%w%lgﬁ&up%@% il BloRpoBRelafy

10  polychlorotrifluoroethylene homopolymer or copolymer.

52. The process of claim 45 wherein said the polymeric base layer comprises
a material selected from the group consisting of polyamides, polyolefins,
cyclic olefin copolymers, polyesters, poly(vinyl chloride), polyvinylidene

15  chloride, polystyrene, acrylics and combinations thereof.

53. The process of claim 45 wherein said support layer comprises a material
selected from the group consisting of polyolefins, polyamides, polyesters,
polystyrene, poly(vinyl chloride), polyvinylidene chloride, polyurethanes and

20 combinations thereof.

54. The process of claim 45 wherein said support layer comprises

polyethylene terephthalate.

25  55. The process of claim 45 wherein said metallic foil comprises an aluminum

foil.

56. The process of claim 45 wherein said first intermediate adhesive tie layer

comprises a material selected from the group consisting of a polyurethane, an



epoxy, a polyester, an acrylic, an anhydride nodified polyolefin and bl ends
thereof. 57. The process of claim45 wherein said second internediate
adhesi ve wpa3®91oayer conprises a blend of (1) an ol efi n- cearaisnd/mg2pol ynmer
selected fromthe group consisting of7at |east one functionalized

pol yol efin; at |east one copolyner of ethylene and at | east one conononer
sel ected f ro Iagz, Sligstercansdrslid, ag anfydideyhddifiatpadyolafik yhd blendd i ¢ aci d,
acryl ates, aIk acrylates; and blends thereof and (2) a

styrene- ethyl W@O%utylene styrene bl ock copolyner. 10 58. A process for
form ng a package conprising: a) formng a nultilayered filmfor holding a
product by: i) formng a polyneric base layer; ii) applying a

f 1 uor opol yner57. dhier procdss of elatin p&lw;tnmiil said)awnﬂdx;te:medialﬁadbtdsivh tleayers are

attached V|a a first inte ive ti.e | di ng sai d
Tl m inton sRUpEaBRTSE MERS Ob) h ol Srvng aeyHie: saves fot Rce, " an

I nner surface oﬁﬁgo&ls@ﬁ\g'otfﬁt Jest OBE%ﬁic'EIGnﬁle&931#6Eﬁhn£ﬂeatshgn&aw ty; and c)
heat sealing a ITd onto the outer surface of e container, which lid 20

conpri ses: i .capolupiref tethy@p@ranédh]@ﬂ%@n@ oomanemér sgbﬁ@écﬁoymrﬂxe gregrer via a

Zgﬁgpg q ![ gt g;ﬁ%gg]léﬁ% 8f I é(ﬁd alkyl ac ‘fic ac1?1nacrylates an'aeatllgfl a{:rglla{tgsi; land ayer

blends thereof and (2) a styrene-ethylene-butylene-styrene block copolymer.
10
58. A process for forming a package comprising:
a) forming a multilayered film for holding a product by:
i) forming a polymeric base layer;
ii) applying a fluoropolymer layer onto said polymeric base layer,
15  which layers are attached via a first intermediate adhesive tie layer; and
iii) molding said film into a shaped container, which container has an
outer surface, an inner surface, and a cavity;
b) placing a product into the cavity; and
¢) heat sealing a lid onto the outer surface of the container, which lid
20  comprises:
i. asupport layer adhered to said fluoropolymer layer via a second
intermediate adhesive tie layer; and

ii. a metallic foil layer adhered to said support layer.



