WO 2010/051960- 1 -PCT/EP2009/007844 Multilayer foil The present invention relates to a multilayer,
foil with low water vapor transmission and with low oxygen 5 transmission, and with particular '
suitability for blister packs for medicaments. The barrier effect of polymeric materials and foils with
respect to water vapor is generally independent of 10 the barrier effect with respect to oxygen.
Accordingly, materials exhibiting a good vapor barrier will not necessarily also exhibit a good barrier
with respect to weygerianrd 51.8€0rs, and vice versa.iThe only matesaitzatrexhitiisod hagier effect in a
moderate to good 15 range of values not only with respect to oxygen but also with respect to water
vapor is polyvinylidene chloride (PVDC). PCTFE, polyolef ins, and other polymers exhibit a good to
very good wateP YaSor-5eEr 68t very low oxygen barrier. EVOH (ethylene-vinyl alcohol 20
copolymer) exhibits a very good oxygen barrier, but a low water vapor barrier. There is currently no

available polymeric nackaging faikthat is marketable. Le that.can be praduced costeffactiyely, and

that exhibits a P’?’lgh water vapor barrier alongside a high 25 oxygen barrier. On the other hand, modern

medicaments ar& therd%&iigly pratiig to b& SBRGIITE 16 WatetVapol ARt oxy§ah. THEEEHirements
placed updn thé barrstieffettaxhibitettby padkagingdoitsi fon heedicammentsiaré acgordifgly ever more

stringent. The rgguigement,3Q-hitherte hasbeen-faradarge barrier effect mainly with respect to water
vapor, but packaging foils for modern medicaments now also have to exhibit a large barrier effect with

respect to oxygen. 35 Thermoformable plastics foils are widely used for the CONFIRMATION COPY
WO 2010/05196b£2 PEHEPROCBIEET844 packagingrdfosd aneltdrinie hsedisamentsidrad other
products. The products &spwa@asdaisierfacks age impertant:here. 1 Bisterpagkshavea shape
matched o the praducl apd abialbed by hermofouning of adlat, 3 preferably. ianspareqt plastics foil
The packaging component that conforms to %he respective produc G conténts 7s arsodermed base
component, andAREF ifelConteRisiRAve BSen @has§etflit iy 3BaRed Witk BilRioilvpreterabian
aluminum foil, mea aeiding by 181sealingpiecessaThe packaging dasdd cbmphepwith particular
requirements inyiesgect afihe barisssfiect hareol wih resnact o waler yaRor. gxygen and
sometimes other gases, such as carbon dioxide, and these requirements depend on the intended

application. 15 ByRay S exBmpie, & vide vaféty SEidicarent rdfiierfackagifig 888iting a water
vapor tradsmisgisn®tless thaa DB g/tm224b); land Wi stme eases:lesstiharc@Pdegl(m224h). In the

case of transpaser{foilg;ithg onhsway-qf achieving water Q@Bgrrtra@gni%q“r%gfi%@heisééggn 0.06
g/(m2.24h) is to yse PC @FE %&j‘# matPe !Tal with a tglckjge?esbgreater than 100 pm. \Vater vapor
transmission below V.0 §/04252n) ha&hithErto BReX Athievable G b§ Uiy AGmimEHToil, in
particular by us#igwhatis kn6wA@s "eold formn fBIoR5vAirahuveioils obttis fyge dprenottransparent
and they moreaxer-havesiow sieferamability: angr-canreidtherefora pedsed toprodycedsiatively small
S'S'thefs’ spothat 18 I9i area negdggis substangially greater than when 2 thermoformable blister is
' low water vapor Dbarrier. There 1s currently no
available polymeric packaging foil that is marketable,
i.e. that can be produced cost-effectively, and that
exhibits a high water vapor barrier alongside a high
25 oxygen barrier. On the other hand, modern medicaments
are ilncreasingly proving to be sensitive to water vapor
and oxygen. The requirements placed upon the barrier
effect exhibited by packaging folls for medicaments are
accordingly ever more stringent. The reguirement
30  hitherto has been for a large barrier effect mainly
wilith respect to water vapor, but packaging foilg for
modern medicaments now also have to exhibit a large

barrier effect with respect to oxygen.

35 Thermoformable plastics foils are widely used for the

CONFIRMATION COPY



30 Thermoformable plastics foils have to have not only a larger barrier effect but also other properties,
such as sealability, freedom from streaks, low thickness, uniform thickness profile, and good
processability. For 35 the processability, especially advantageous features are good deformability, i.e.
maximum uniformity of thickness distribution in the component after the WO 2010/051960- 3
-PCT/EP2009/007844 deforming process, and also maximum shape replication, minimum curl, and a
small coefficienwof ’iglion OiseL ad slip capability-with respect to theemaesneypessmMacted and
the packaged contents. The curl 5 occurs in two- or multilayer composite foils when the coefficients of

thermal expansign{CTES)f (e indyidualiayer majerials e . Jherpoforming plasiis fols for
packaging exhibitin % bagfrier effect with %Spect to water vaporcare%now'n in %e p%or art. EP 1 655

237 Al disclosegjéci%léﬁ‘ﬁﬁformqé]a@or RARFNTIE biAEFPackemith BBifstsbasecdfiporiért and with a
15 lid foil. The lidrfoit is-eornpdsedeof abladlammunpfoilaf thickness frome1@:tond-gmashictohas been

laminated or cogied it @9ce sk id3.fed uichioan be peslad g be gluminugyfpil and which i
made of E.it east ogg glr%srt)ifs Iax:err bgsegrogn@ermf E‘?&lg or 28 tQ%r'mo%%t polyme]r{s.aanidIi on the
second side, seale Y ansp P S © © Ppackaging
compenent that conforms to the respective product or
contents is also termed base component, and after the
contents have been charged it 1is gealed with a 1i4d
foil, preferably an aluminum f£foil, by & welding or
10 sealing process. The packaging has to comply with
particular reqguirements 1in respect of the barrier
effect thereof with respect to water vapcr, oxygen and
sometimes other gases, such as carbon dioxide, and
these reguirements depend on the intended application.
15 By way of example, a wide variety of medicaments
require packaging exhibiting a water vapor transmigsion
cf less than 0.06 g/{m?-24h), and in some cases less
than 0.04 g/(m*-24h). In the case of transparent foils,
the only way of achieving water vapor transmission of
20 less than 0.06 g/(m*-24h) is to use PCTFE as foil
material with a thickness greater than 100 um. Water
vapor transmission below 0.04 g/(m”-24h) has hitherto
been achievable only by using aluminum foil, in
particular by using what is known as "cold form foil".
25 Aluminum foils of this <type are not transparent and
they moreover have low deformability, and cannot
therefore be used to produce relatively small blisters,
so that the foil area needed is substantially greater
than when a thermoformable blister is used.
30
Thermoformable plastics foils have to have not only =z
larger barrier effect but also other properties, such
as sealability, freedom from streaks, low thickness,
uniform thickness profile, and good processability. For
35 the processability, especially advantageous features
are good deformability, 1.2, maximum uniformity of

thickness distribution in the component after the



against the blister base component, a plastics foil based on polyvinyl chloride (PVC) having a foil thick-
ness of from 10 to 40 gm, or polyvinylidene chloride (PVDC) having a foil thickness of from 10 to 40
gm, or 25 polypropylene (PP) having a foil thickness of from 6 to 35 gm, or polyethylene (PE) having a
foil thickness of from 6 to 35 gm, or polyester having a foil thickness of from 5 to 10 gm, or
polychlorotrifluoroethylene (PCTFE) having a foil thickness of from 8 to 30 gm, or 30 cycloolefin

copolymers (C@6sp@reyolsotedin polymers (CORs)having a thickngess atipend @ de#84m. The
blister base component is composed, at least on the side sealed against the lid foil, of a material

having a chemigal structure compatible with that of the_35 plastics foils sealed against.the blister base
compo- nent. Tﬁg %ﬁi}}%r%%ar? Bé)%%sé?e’d f?g)ln%] tr?eggﬁjmrﬁﬁ"?&iﬂ is %%%?p%sgg %i%ﬁg%]r" Aore layers

made of one of*WOPET0H5196022dPE THPIG0FOG e 44 Fond oPthefBGWihg plastics: PVC,
PVDC, PCTFEgBBdPE; polyesteln pblyeirylenenephthatatedPEN): poly-amide{RA). (¢, COP,
polystyrene (P ell P 1468 817 Al relates lid foi blister_packs wit
thermoformed %%ac:%){fg-fo?%%% ift%lcji ba%s%écor%%%ne%%s@%]gel%d?fogilognttc%%{n%édssejgl an a?&rﬁ?num foil of

thickness ffom 896385 WhicHHas Bee A tarhiatett bn @88 Bidvidetor BealfRgrwithirespect to a

blister coefficients of thermal expansion (CTEs) of the indivi-

cdual layer materials differ.

Thermoforming plastics foils for packaging exhibiting
10  Dbarrier effect with respect £o water vapor are known in
the pricr art.

EP 1 655 237 Al discloses a thermoformed or cold-formed
blister pack with a blister base component and with a
15 1id foil. The 1id foil is composed of an aluminum foil
of thickness from 10 to 30 um which has been laminated
or coated with, on a first side, a foil which can be
peeled from the aluminum foil and which is made of at
least one plastics layer based on thermoplastic or
20 thermoset polymers and, on the second side, sealed
againgt the blister base component, a plastics foil
based on polyvinyl chloride (PVC} having a foil thick-
ness of from 10 to 40 pm, or polyvinylidene chloride
(PVDC) having a foil thickness of from 10 to 490 um, or
25 polypropylene (PP) having a foil thickness of from 6 to
35 um, or polyethylene (PE) having & foil thickness of
from 6 to 35 um, or polyester having a foil thickness
of from 5 to 10 um, or polyvchlorotrifluoroethylene
(PCTFE} having a foil thickness of from 8 to 30 pgm, or
30 cycloolefin copolymers (COCs), or cycloolefin polymers
(COPs}) having a thickness of from 10 to 40 um. The
blister base component is composed, at least on the
side sealed against the 1lid foil, of a material having
2 chemical structure compatible with that of the
35 plastics folls sealed against the blister base compo-
nent. The foil that can be peeled from the aluminum

foil is composed of one or more lavers made of one or



10 base component, with a plastics foil based on PVC having a foil thickness of from 10 to 40 gm, or
PVDC having a foil thickness of from 10 to 40 gm, or PP having a foil thickness of from 6 to 35 gm, or
polyester having a foil thickness of from 5 to 15 gm, 15 or PCTFE having a foil thickness of from 8 to
76 gm, or COC having a thickness of from 10 to 40 gm. Blister base components are composed by
way of example of foils made of PVC, PP, PET, PE, and of composite foils, such as PVC/ACLAR

(PCTFE), PVCHRY 2@ 180 §53,00r Al-Al 20 blisters4DE 602 09 8122 dassibes an-as daast
single-layer polymer foil, where one of the layers encompasses a vinylidene chloride composition

which encompasses 10Q 25 .parts. by weight of vi Ii%ene chlqgi cqggzl}/ er:_from 0.1 1o 10 parts by
weight of stabiﬁ?%ﬁ%ro%%& 1% 1%%%%"@%\%&8%%% ﬁgrsldan%t\é%ned from é].jl tggl partsﬁt%y'weight of

hydrophilic clay® By wB§ bf 8Rafpte, tReStitiehirée ¥1ehe RHEErba iSof tREMIlowilg djpe: 30 C/A/B,

B/A/D/B, or C/AdfttCiavhepa A, stands faoRyDen Thetpackagingsfoils kaewndn thespdakart exhibit
inadequate barrier effect with respect to water vapor and oxygen, or require the use of considerable
amounts 35 of PCTFE, of an aluminum foil, or of inorganic addi- tives. These measures are associated

with increased &osts irtfHe &isé SHPEFRE t6fintiRuicproecesdbiiity RO 23161081066 aks
-PCT/EP2009/00i844 aheotherqropértias; sunhlas-dpticatfrarishasency. RGERE foilgxbibits a very

good water vapgehagrier, ayta loysoxygen bagrier, An.increase, in the thigkness % of g PGIFE foil can

in principle raise the %vater va%or bar ie%ﬁt])ugtﬁecause qf indirect proportionality between material
e

thickness and wateF VARSI trarsitssion ickRed& o PCTRE neEEBd 1i8BS &GN intB% range
which is technically g eesrorhitadly Yery 19atidddvmntaigeous;saektheretis no podsibitirof achieving
an oxygendarries adequaielonbighly demandiag nackagingapplsations, 24aC, gn thesgther hand,
exhibits a very good gxyaen bairier, jut QAIbits ayater,yapoy parfier splpsiantially smaler than that
having a foil thickness of from 10 to 40 um, or PP
having a foil thickness of from 6 to 35 um, or
polyester having a foil thickness of from 5 to 15 um,
15 or PCTFE having a foil thickness of from 8 to 76 um, or
COC having a thickness of from 10 to 40 um. Blister
base components are composed by way of example of foils
made of PVC, PP, PET, PE, and of composite foils, such
as pvc/aCLAR® (PCTFE), PVC/PVDC, and COC, or Al-Al
20 Dblisters.

DE 602 09 8l2 T2 describes an at least single-laver
polymer foil, where one of the layers encompasses a
vinylidene chloride composition which encompasses 100 -
25 parts by weight of vinylidene chloride copolymer; from
0.1 to 10 parts by welght of stabilizer, fxom 0.1 to 10
parts by weight of lubricant, and from 0.1 to 10 parts
by weight of hydrophilic clay. By way of example, the
structure of the poclymer foil is of the following type:
30 C/A/B, B/A/D/B, or C/A/D/C, where A stands for PVDC.

The packaging foils known 1in the prior art exhibit
inadequate barrier effect with respect to water wvapor
and oxygen, or require the use of considerable amounts
35 of PCTFE, of an aluminum foil, or of inorganic addi-
tives. These measures are associated with increased

costs in the case of PCTFE, or impair processability



15 of PCTFE. If the same water vapor barrier is to be achieved with PVDC as with PCTFE, the
thickness of PVDC has to be 165 % of the thickness of PCTFE. PVDC foils and, respectively, layers
are usually produced by applying many thin sublayers. By way of example, the 20 weight per unit area
of PVDC required to achieve a water vapor barrier of 0.035 g/(m2.24h) (measured at a temperature of
38 C and a relative humidity of 90 %) would be about 400 g/m2. This requires 40 passes through the

machinery of agong@ntp s imkistrial coating 25 system in each cage-apalyih 50 gdngear 27 passes
at 15 g/m2. Such a large number of passes through machinery is not achievable either technically or

economically. Thed'tng%%trial rocesses known in }pea%rior aé%%%aﬁpuce P1/DC Iaxgrs with weight per

unit area of up f6 4t most30 OEEH‘ “he ofylbcen arrier e(}: Eg‘/‘%‘sﬁﬁ&% o¥|ly very slightly

affected by moisture, whereas by way of example EVOH, which likewise exhibits a very good 35
oxygen barrier, suffers niiajol loss:af @xygen Harvieron gxpasukestoanoistfR 4N Bxlreme€ases, the
magnitude of t%(lfssainfq(% 08§§/8E%V9ﬂ%t§ (_Jls L&pq\%%rfe%f -e6 ten. EE}{QHE iu%gg%gsed in
packaging for food or drink, but has also recently been used in p}s'larmaceutlcal packaging. 5 Summary

In a first aspect®thePpréSentinvehtion Fefers i idiitayerfoir RaviRg BRRaseiée 1EyRRE
encompassing béxra fiest layebmade beapofaner sélecteéadfroprthe grovgeansisting: dftpelyvinyl

chioride, copolysaersdnade, ot winylchleride ynits.and ofong ocmore gifier monomers(VG,
copolymers), pol%/}ethyl nec erephthalate H(I;ETF) 15 polyolef ins, polyacrylonitrile (PAN), copolymers

made of acryloritHfe Ui 5o dr More:dthet mefs G copBRhTErs), mikiresmade of
polyvinyl chloridiage of Wlicdpolyhsers; 28cha seedid layenmadeobavimydidéhe chioerige

copolymer (PVREC) selestachBamibe graupaconsisting of polyvinylideng chigride, copolyrgers made of
Wanbnecth&%ggE%%gdogn oxygen Dbarrier adequate for Thighly
demanding packaging applications. PVDC, on the other
hand, exhibits a very good oxygen barrier, but exhibits
a water vapor barrier substantially smaller than that
15 of PCTFE. If the same water vapor barrier is to be
achieved with PVDC as with PCTFE, the thickness cof PVDC
has to be 165 % of the thickness of PCTFE. PVDC foils
and, respectively, layers are usually produced by
applying many thin sublayers. By way of example, <the
20 weight per unit area of PVDC reguired to achieve a
water vapor barrier of 0.035 g/(m®-24h) (measured at a
temperature of 38 °C and a relative humidity of 90 %)
would be about 400 g/m*. This reguireg 40 passes through
the machinery of a conventional industrial coating
25 system in each case applyving 10 g/m?, or 27 passes at
15 g/m?. Such a large number of passes through machinery
is not achievable either technically or economically.
The industrial processes known in the prior art produce
PVDC layers with weight per unit area of up to atr most
30 180 g/m°.

The oxygen barrier exhibited by PVDC is only very
slightly affected by moisture, whereas by way of
example EVOH, which likewise exhibits a wvery good
35 oxygen barrier, suffers major loss of oxygen barrier on
exposure to moisture., In extreme cases, the magnitude
of the loss in the case of EVOH extends to powers of



25 one or more other monomers (VDC copolymers), mixtures made of polyvinylidene chloride and of
VDC copolymers; and 30- a third layer made of a chlorotrifluoro- ethylene polymer (PCTFE) selected
from the group consisting of polychlorotrifluoroethylgne, copolymers made of chlorotrifluoroethylene
units and of one or more other 35 monomers (CTFE copolymers), mixtures made of
polychlorotrifluoroethylene and of CTFE copolymers. - 6a - In a second aspect, the present invention
refers to a blisteepackEW@Eblidter bageacbrypolesicf whictpizdormpar@d §Pa mbkitgerdsil of the

present inventigps 5ibetailag;Pescription It isasuobjectefdhe presentiwention f=grovidena foil which

exhibits a high aér}era%ﬁeé:% vx@%k&resggg a:[o JO.ENater vapor in combination with a barrier effect against
oxygen, while B<E 6F materal is at the <ame 10 time efficient, and which provides good processability
and complies with design requirements, e.g. in respect of optical transparency. A particular intention is

to providesa foiswhiehg suitable for producing base components for blister packs. 15 The invention

achieves the ahgue,obiactvia 3 mullayerdil wilh e Ieatufes, ahgiain L /AGordingly, the multiayer
foil in question includes at least three layers, encompassing 20 a first layer made of a polymer
selected from tHegrddf Eohsisting bF polyRAA RBloridkt copbfffers made oF vinyl 8KfdFille units and of
one or more othermoneareragVC copolymers), polyesters, 25 polyolef ins, polyacrylonitrile (PAN),
copolymers made of acrylonitrile units and of one or more other monomers (AN copolymers), mixtures

made of polyvinyl chloride and of VC copolymers; 30a second layer made of a yinylidene chloride
polymer £8Iected from thé’tgffollﬁ)sgoﬁs“i‘é%@ SHHoTVIYIRehe chibieS 861%%6 made of vinylidene
chloride units and of one 6rmoretdther ganamers OB E ttopslymérsp mixtuiayymaddeo -

35polyvinylidene chlorideangkof VRG,s0pal¥mersnand a dhirdJaygrimasgief:ai ellorgtiiflugroethylene

and o¢f one or more other monomers (VC
copolymers), polyethylene terephthalate (PET),

15 polyolefing, polyacrylonitriie (PAN), copoly-
merg made of acrylonitrile units and of one or
more other monomers (AN copolymers), mixtures
made of polyvinyl chloride and of Ve
copolymers;

20

- a gecond layer made of a vinylidene chlo-

ride copolymer (PVDC) selected from the group
congisting of polyvinylidene chloride, copoly-
mers made of vinylidene chloride units and of

25 one or more other monomers (VDC copolymers},
mixtures made of polyvinylidene chloride and of
VDC copolymers;

and

30 - a third layer made of a chlorotriflucro-
ethylene polymer (PCTFE} selected from the
group congisting of polychlorotrifiuoro-
ethylene, copolymers made of c¢hlorotrifluoro-
ethyliene units and o©f one or more other

35 monomers (CTFE copolymers), mixtures made of
polychlorotrifluoroethylene and of CTFE copoly-

mers.



WO 2010/051960- 7 -PCT/EP2009/007844 polymer selected from the group consisting of
polychlorotrifluoroethylene, copolymers made of chlorotrifluoroethylene units and of one or more other
monomers (CTFE copolymers), mixtures made of 5polychlorotrifluoroethylene and of CTFE copoly-
mers. The multilayer foil preferably encompasses a fourth layer made of a polymer selected from the
group 10 consisting of polyvinyl chloride, copolymers made of vinyl chloride units and of one or more
other monomeisy (Vi€ copolyrders) potestetdigpolyotefang; pblyaentdaitrile{PANY£opslymersmadeof
acrylonitrile unity and of ope e moka-atherimanRamers LLAN sppeiEers) dRixiras:made of polyvinyl

chloride and of VC copolymers. The polyesters used for the first and fourth layer preferably comprise
polyethylene tecrgglﬁ)t%g a e?%rEEf') ,%ﬂ%ﬁ%&i%arg gr%{or&%utshﬁEﬁﬂiiﬁﬁ%, ér}lll&’ g%%&l?r%'ers made of

ethylene terephthalate units and of one or more other monomers. One particularly preferred copolymer
is PETG, whichhisteompesentat-ethylenerterephthalate units and of cyclohexanedimethanol units. 25

The polyolefin yused. for the first. fourth r lally p mpris ropylene (PP),
polyethylene (PE), %?clggfefﬁl% %E% nélggrs%qggcé _a%%%%/clgglﬁg#%%%ﬁﬁne% OP?X?%QFé the

purposes of thé fiventieh, the BbBiRidtone PYAIIPISE Ak PETFE Ere Yiskl fdrafBSdtymers of the
first, second, and thirdtayer,wehere 35EVC taré vinytdhiorideipdlymer selectédfromfthieagroup

consisting of palyvinyl.ghiqtide, capolymersmagde.of yinylehladde wnits or.Jesngetiveline

10 timé efficient, and which provides good processability

' and complies with design regquirements, e.g. in respect
of optical transparency. A particular intention is to
provide a foil which 1is suitable for producing base
components for blister packs.

15
The invention achieveg the above object via a multi-
layer foil with the features of claim 1. Accordingly,
the multilayer foil in guestion includes at least three
layers, encompassing

20

a first layer made of a polymer selected from the
group consisting of polyvinyl chloride, copolymers
made of vinyl chloride units and of one or more
other Mmonomers (veg copolymers) , pelyesters,
25 polyolefins, polyacrylonitrile (PAN), copolymers
made of acrylonitrile units and of one or more
other moncmers (AN copolymers), mixtures made of

polyvinyl chloride and of VC copolymers;

30 - a second layer made of a vinylidene chloride
polymer selected from the group consisting of
polyvinylidene chloride, copolymers made of
vinylidene chloride units and of one or more other
monomers (VDC  copolymers), mixtures wade  of

35 polyvinylidene chloride and of VDC copolymers;

and

- a third layver made of a chlorotrifluorcethylene



WO 2010/051960- 8 -PCT/EP2009/007844 chloroethene units and of one or more other monomers
(VC copolymers), and mixtures made of polyvinyl chloride and of VC copolymers; 5PVDC is a
yinylidene polymer selected from the group consisting of polyvinylidene chloride, copolymers made of
vinylidene chloride units or, respectively, 1,1-dichloroethane units and of one or more other monomers
(VDC copolymers), mixtures 10 made of polyyinylidene chloride and of VDC copolymers; and
PCTFEisachlorgaifioidethgi2Aépolymer 15 selected from the groupTDNEBANG BF 007844
polychlorotrifluoroethylene, copolymers made of chlorotrifluoroethylene units and of one or more other

monomers (CTFE copolymers). mixtyresyaade of-palychiorotrifluaraethylene and of CTRE-copoly-
20mers. The sequence of th k’:\ﬁ/ers in, tgﬁ}gyer structure can be varied. The layers can be combined,
thus obtaining layer sl?l.?c-ltﬁéé h8&%t /ﬁ?ﬁ%@%’%, 25PWERUSEPCTEES  ©f
PVC/PVDC/PCTFE/PVYE. PNMC/PUTRE/PMS/RYDE P VCIRVD CHRMC/PETERcandralsocedulivalent
layer structures in whigh e first apgldeurth layeringhysle; {nstead of RV Cr a.Rolyesieipeyolef in,
polyacrylorgitrile (PANE% Aé\lyéo%%él/meﬁ_ﬁé%me cg position ofénate ial in the multilayer foil of the
invention i$ in particular VCPVDTIPT 5PV VBEIPETEE/BYC. 35 Fhe M r foil
moreover encompass&&bre or more adhesive layers and one or more primer layers, where the
individual adhesive layer and/or the individual WO 2010/051960- 9 -PCT/EP2009/007844 primer layer
has/have been arran { espegctivel f layers. Figures will be_used below to explain
the invention in%c%eqﬁgél?\g%g%%e 195 go%vs é%&%ﬁ%ﬁl%il ﬁzl\ﬁr?g%argg?gyeras; a%da%@giﬁé 2 shows a
rnwﬂmyaﬁoﬂhéﬁﬁ@?owméﬁﬁs.Of a polymer selected from the group

10 comsisting of polyvinyl chloride, copolymers made of
vinyl chloride units and of one or more other monomers
{VC copolymers), polyesters, polyolefins,
polyacrylionitrile {PAN) , copolymers made of
acrylonitrile units and of one or more other monomers

15 (AN copolymers), mixtures made of polyvinyl chloride
and of VC copolymers.

The polyesters used for the firgt and fourth laver
preferably comprise pcolyethylene terephthalate (PET),

20 in particular amorphous PET (APET), and copolymers made
of ethvlene terephthalate units and of one or more
other monomers. One particularly preferred copolymer is
PETG, which is composed of ethylene terephthalate units
and of cyclohexanedimethancl units.

25
The polyolefin used for the first and fourth layer
especially preferably comprises polypropylene (PP},
polyethylene (PE), cycloolefin copolymers (COCs), and
cycloolefin polymers (COP).

30
For the purposes of the invention, the abbreviations
PVC, PVDC, and PCTFE are uged for the polymers of the
first, second, and third layer, where

35 - PVC is a vinyl chloride polymer selected from the

group consisting of polyvinyl chloride, copolymers
mage of wvinyl chloride units or, respectively,



10 Figure 1 shows an example of a multilayer foil 10 of the invention having three layers 1, 2, and 3,
where the layer 1 is composed of at least 85 % by weight of PVC, based on the total weight of the
layer 1; the 15 layer 2 is composed of at least 95 % by weight of PVDC, based on the total weight of
the layer 2; and the layer 3 is composed of at least 95 % by weight of PCTFE, based on the total
weight of the layer 3. 20 In an embodiment of the invention, the multilayer foil 10 encompasses one or
more primer lay&ds SCEIR/G5As60r more adhesive-layers 6, arrangesdstween geguactigely two of the
layers 1, 2, and 3. 25 Figure 2 shows another multilayer foil 11 of the invention, which encompasses a

further layer 4, which isicompased.ofat least 85 % lyveight of PVC, based on the tofal weight of the

layer 4. The reference signs 1, 2 and 3 in figure 2 have the same meaning as In 30 figure 1.1n figure 2,

a primer layer 5 and tNoA0RESTe 14yérs 63RA ERTROre0ER ShdW< RS opliBA&! useiof a primer
layer 5 and/or of an adhesivellayér 6h7 depéndsod the réspective byaeess ;35 used to produce the
multilayer foil 10, 11. WO 2010/051960- 10 -PCT/EP2009/007844 coatings, and dry lamination

adhesives are used fo %%adhesive bonding '06[ two foil webs. If the multilayer foil 10, 11 is produced,
for examplé, by means 6f coex{rusfon Ot the ay&TsT1, 253,44, ShEF [yRrs 57574 abih@sive layers
are omitted. Productiofdsiimeansicbekiragion offen uses whiataié Brown astié tayedsfor the

bonding of the individual tayersethe layers 1o2, 3y 4af theimdtilayer doilsikd apd: 11 1Q,0f the
invention can also have_heen arranged in.another uence, for example in one of the following
configurations: 1/3/2(:1%%%%%Jﬁéﬁ%g\'/D(1:)[;115:11 itf’:;?%f:os 8TEE?F3:\7C/E’%%C3 ;Por(i%4/3(:
PVC/PVDC/PVC/PCTRE) MHem@itikier iITeanenddrpasionioigsricthe mifsyersess 2, 3, and 4,

further lageérs made ofyalymeric20 mateyiads; plurdiatie, or-paperi Hds preferablg that eagch of the
layers 1 and 4 encom IioSJ:S % by weight of additives, and that each of the layers 2 and 3

encompasses up to 5 % of
and

- PCTFE is a chlorotriflucroethylene polymer
15 selected from the group consisting of polychloro-
trifluoroethylene, copolymers made of chlorotri-
fluoroethylene unitg and of one or more other
MoNomers {CTFE  copolymers), mixtures made of
polychlorotrifluoroethylene and of CTFE copoly-

20 mers.

The sequence of the layers in the laver structure can
be wvaried. The layers can be combined, thus cbtaining
laver structures made of PVC/PCTFE/PVDC,
25 PVC/PVDC/PCTFE, PVC/PVDC/PCTFE/PVC, PVC/PCTFE/BVC/PVDC,
PVC/PVDC/PVC/PCTFE, and also eguivalent layer struc-
tures in which the first and fourth layer include,
instead of PVC, a polyester, polyolefin, polyacrylo-
nitrile {PAN}, or AN copolymer.
30 |
The composition of material in the multilayer foil of
the invention i1s 1In ©particular PVC/PVDC/PCTFE or
PVC/PVDC/PCTFE/PVC.

35 The multilayer foil moreover encompasses one or more
achesive layers and one or more primer layers, where

the individual adhesive layer and/or the individual



25 additives, based on the total weight of the respective layer. The layers 1, 4 preferably have a
thickness of from 10 to 400 pm: the layer 2 preferably has a thickness of 30 from 9 to 120 pm; and the
layer 3 preferably has a thickness of from 15 to 210 gm. The thickness of the layer 2 is in particular
from 70 to 110 pm, and the weight per unit area thereof is in 35 the range from 120 to 180 g/m2.
multilayer foil 10, 11 is greater by at least 5 % than the sum of the reciprocals of the water vapor
transmissions afahe drdividaaldagers in accordance with the followirsrnetaticasingy 6 d-ig064

147 1friviwirri where WVTm is the water vapor transmission of the multilayer foil, WVT, is the water

vapor transmis iggnqégo tfgljggayﬁ&%lyés ang%tﬂralart%g%?h%r e eértmggﬂg; %L%g&o 3,and N is

the number of [ayers_in the multilayer folil. It is preferable e multilayer fol IS 15 greater by
at least 10 %, d?éffe?%’ly'ﬁ’s’/oatcféagt}i% % BRTn particular by at least 20 %, than the sum of the
reciprocals of the watersvapot rabsmissieds loé thedndividaablbyeérs. 20 hienmettitayen foll-10, 11 has a
water vapor trapsmissiitgf from 0.027 to 0.034 g/(m2-24h), at a temperature of 38 C and at a relative
humidity 0E90 %, preferably from 0.027 to 0.031 g/(m224h). For the purposes of the invention, water
vapor transmission is 25 measured to DIN ISO 15106-3. The oxygen transmission of the multilayer foil
10, 11 at a tempétatire f 238oWRver thenthat avet tofinédsure terwatdrvaporlansnsission, and at
a relative 30 humidity of 50 % igifrom 0.10 to 0.22 cm3/(m2-24h), preferably from 0.13 to 0.14
cm3(m224h). Oxygen transmission is determined to DIN ISO 15105-2 Annex A.

figure 2 shows a multilayer foil having four lavyers.
10
Figure 1 shows an example of a multilayer foil 10 of
the invention having three layers 1, 2, and 3, where
the layer 1 is composed of at least 85 % by weight of
PVC, based on the total weight of the layer 1; the
15 layer 2 is composed of at least 95 % by weight of PVDC,
based on the total weight of the layer 2; and the layer
3 1is composed of at least 25 % by weight of PCTFE,
based on the total weight of the layer 3.

20 In an embodiment of the invention, the multilayer foil
10 encompasses one or more primer layvers 5 and/cr one
or more adhesive layers 6, arranged Dbetween respec-
tively two of the layers 1, 2, and 2.

25 Figure 2 chows another multilayer foil 11 of the
invention, which encompasses a further layer 4, which
is composed of at least 85 % by weight of PVC, based on
the total weight of the layer 4. The reference signs 1,
2 and 3 in figure 2 have the same meaning as in

30 figure 1. In figure 2, a primer laver 5% and two

adhesive layers 6 and 7 are moreover shown.
The optional use of a primer layer 5 and/or of an
adhesive layver 6, 7 depends on the respective process

35 used to produce the multilaver foil 10, 11.

Primers are used to provide adhesion of PVDC dispersion



The multilayer foil 10, 11 of the invention has good 35 thermoformability and is monolaterally or
bilaterally sealable. WO 2010/051960- 12 -PCT/EP2009/007844 A multilayer foil 10, 11 is preferably
colorless and transparent, colored and transparent, colored and opaque, or white and opaque. S
Another feature of the multilayer foil 10, 11 of the invention is that when heated it has very good
thermoforming properties, far exceeding the thermoformability of conventional PVC/PCTFE composite
foils. Because the 100maltidses il 10, 11 of the inventien has goodshaerresiponigprppedies, the
water vapor barrier is relatively little impaired by the thermoforming procedure. The multilayer foil 10,
11 of the inventj re in i r.barrier 15("klister barfier") even
when it has bee%%ﬁﬁn%f%rm%éa'[aﬁi&%ﬁ%ﬁbﬁrggﬁ%ﬁﬁgg bad?hge rg%l%(ﬁﬁafe%r O?F%(? 11 of the
invention is simAEP R thE vt apo? battierii®hat ftid retdiiely Iiﬁlg irhP&ired-ac- by thesr
thermoforming proceduté. Cohdequentlpthérmefdrmiig candeamgaceto produceshlister packs from the
multilayer foil 10,1 of-thes igvention, gad thesa-have aparrier effest that p@ﬁ[—g@eﬂtgg@égchievable
with respe%t to Waélier v&g)or and oxygen. 25 A%)artic_ularf ature of the multilayer foil of the invention is
that, even after the tiieTmoTorin %%@&%%u?’é-, h8Padipfital SFREFARPVaptr FehTisSidn of the
multilayer foil istgreaterusiatiesst 1906130 preferdbly by akfeasth 1696, Hm iheparticuldoby at least 20
%, than the sumeé theretiprgcals of the watgrmanos transmissions of the individual layers. The
thickness or, respectively, the weight per unit 35 area of the optionally present primer layers and
optionally present adhesive layers in the multilayer foil 10, 11 of the invention makes up only a small
proportion of thé iStal @Fess or ZespectieBL thé weight pet atitardedfthelrukitdei foil 10, 11,
and the bagrier effectrexhibitedrhyithe pramerdayer anrd by thesadhasivenlayer ean thesefese-be ignored.

seguence, for example in one of the following
configurations:
1/3/2 {= PVC/PCTFE/PVDC) ;
15 1/3/4/2 (= PVC/PCTFE/PVC/PVDC); ox
1/2/4/3 (= PVC/PVDC/PVC/PCTFE) .

The multilayer foil 10, 11 can encompass, alongside the
layers 1, 2, 3, and 4, further layers made of polymeric
20 materialg, aluminum, or paper.

It 1is preferable that each of the layers 1 and 4
encompasses up to 15 % by welght of additives, and that
each of the layers 2 and 3 encompasses up to 5 % of

25 additives, Dbased on the total weight of the respective
layer.

The layers 1, 4 preferably have a thickness of from 10
to 400 um; the layer 2 preferably has a thickness of

30 from 9 to 120 um; and the layer 3 preferably has a
thickness of from 15 to 210 um,

The thickness of the layer 2 is in particular from 70
to 110 pm, and the weight per unit area thereof is in

35 the range from 120 to 180 g/m°.

The reciprocal of the water vapor transmission of the



5 The invention provides a blister pack having a blister base component made of a multilayer foil 10,
11 having one or more of the abovementioned features. 10 Features of other advantageous
embodiments of the blister pack of the invention are that: the blister base component has been
subjected to a sealing process with a foil which has been sealed 15against the blister base
component; the foil sealed against the blister base component is composed of aluminum and has a
thickness whicthwis @eiarablyesdn 5 to 80 gm; 20- the foil sealed ag@iosythe2disterdiEpeHpmponent is
composed of plastic; the foil sealed against the blister base component 25 is an aluminum foil of

thickness from 5.tg 40+ ewhiggil*@sp@’_enlcf)at_@éj \gj%g@é@t%hpnglee ﬂg{gssceaée@oa%&g%[ the blister

base component, or which has been laminated with a plastics 30 Examples Production of

multilayer foils EG méitiayebils ESHfiposeBohAERaR astbllowd®VCIBYEC/PEFPRIPVC were
produced on artmiinesystenvhavingta plivality oficeathginitd apdrrespectivety; @S5Jamiration units,

by steps (i)-(iv) statgd belove, WQ,2010/Q31:860; 14 (J/EP2009/007844 promoter (primer) to
prepare for_the application of PVDC dispersion; (ii)repeated coating with PVDC dispersion until

5cumu|ativ% area density was from 125 to 160 g/m2 (dry application weight);
=1.05 —

M i

where WVTy 1s the water vapor transmission of the
multilayer foil, WVT; is the water vapor transmission of

10 the jth layer, and N isg a natural number greater than
or equal to 3, and N is the number of layers in the
multilayer foil,

It is preferable that the multilayer foil 10, 11 is

15 greater by at least 10 %, preferably by at least 15 %,
and in particular by at least 20 %, than the sum of the
reciprocals of the water vapor transmissions of the
individual lavers.

20 The multilayer foil 10, 11 has =a water vapor
transmission of from 0.027 to 0.034 g/(m*-24h), at -a
temperature of 38 °C and at a relative humidity of
90 %, preferably from 0.027 to 0.031 g/ (m*-24h). For the
purposes of the invention, water vapor transmicsion is

25 measured to DIN ISC 15106-3,

The oxygen transmission of the multilayer £foil 10, 11
at a temperature of 23 °C, lower than that used to
measure the water vapor transmission, and at a relative
30 humidity of 50 % is from 0.10 to 0.22 cn’/(m®.-24h),
preferably from 0.13 to 0.14 cm®*(m®-24h). Oxygen
transmission is determined to DIN ISO 15105-2 Annex A.

The multilayer foil 10, 11 of the invention has good
35 thermoformability and is monolaterally or bilaterally
sealable.



using a first dry lamination adhesive to apply a PCTFE foil to the PVDC layer by 10lamination; and
(iv)using a second dry lamination adhesive to apply a second PVC foil to the PCTFE foil by lamination.
15 Water vapor transmission measurement a) Measurement of the water vapor transmission WVTf| of
single-layer reference foils made of PVC (thickness 127 gm), made of PCTFE (thickness 20102 gm),
and made of PVDC (thickness 75 and, respectively, 95 pm) to DIN ISO 15106-3. b) Measurement of
the water vapomarmis b1\ ig", of the multidayer foil to DIN ISEcty¥¥e: 8 06)/Detegmmation of the
thickness di of the polymer 25 layer present in the multilayer foil via measurement of cross-sectional
micrographs of the multilayer foil. d) Calculation of the water vapor transmission WTi of the polymer
layers present in the multilayer foil 30from the following equation: WV]", = WVTri.d,, id, where dd

indicates the thitkdB5ortA¢ SinglE2 135 Iaykr reftrehce B FloRT &lebya) GRUYT iRficatédBe thickness
determined in stemokoktherpolymerdayerqaiesentdn themaultifzyeefoil, cclored and

opague, or white and opague.

Another feature o©f the multilayer foill 10, 11 of the
invention ig that when heated it has very good thermo-
forming properties, far exceeding the thermoformability
of conventional PVC/PCTFE composite foils. Because the
10 multilayer foil 10, 11 of the invention has good
thermoforming properties, the water wvapor barrier 1is
relatively little impaired by the thermoforming proce-
dure. The multilayer "foil 10, 11 of the invention
therefore retains an unusually high water vapor barrier

15 ("blister barrier") even when it has been thermoformed.

The high oxygen barrier exhibited by the multilayer
foll 10, 11 of the invention is similar to the water
vapor barrier in that it is relatively little impaired

20 by the thermoforming procedure. Consequently, thermo-
forming can be usged to produce blister packs from the
multilayer foil 10, 11 of the invention, and these have
a barrier effect that was hitherto not achievable with
respect to water vapor and oxygen.

25
A particular feature of the multilaver foil of the
invention is that, even after the thermoforming proce-
dure, the reciprocal of the water vapor transmission of
the multilayer foil 1is greater by at least 10 %,

30 preferably by at least 15 %, and in particular by at
least 20 %, than the sum of the reciprocals of the

water vapor transmissions of the individual layers.

The thickness or, respectively, the weight per unit
35 area of the optionally present primer layers and
optionally present adhesive layers in the multilayer
foil 10, 11 of the invention makes wup only a small



e)Calculation of the water vapor transmission WVTmc of the multilayer foil by analogy with resistances
collected in series, i.e. in the form of sum of the reciprocals of the water vapor transmissions 5WVT
from the following formula: The measured and calculated values for the water vapor 10 transmission
of the multilayer foils produced in the invention are compared in table 1. PVC pm PVDC g/m2 PCTFE
pm PVC pm WVT14", measured g/(m224h) WVT,A, calculated

WO 2010/051960 - 13 - PCT/E92009/007844

proportion of the total thickness or, respectively, the
weight per unit area of the multilayer foil 10, 11, and
the barrier effect exhibited by the primer laver and by

the adhegive layer can therefore be ignored.

The invention provides a blister pack having a blister
base component made of a multilayer foil 10, 11 having

one or more of the abovementlioned features.

10 Features of other advantageous embodiments of the
blister pack of the invention are that:

- the blister base component has been subjected to a
sealing process with a foil which has been sealed

15 against the blister base component;

- the foil sealed against the blister base component
is composed of aluminum and has & thickness which
is preferably from 5 to 80 um;

20
- the foil sealed against the blister base component
igs composed of plastic;
- the foil sealed against the blister base component
25 is an aluminum foil of thickness from 5 to 40 um,

which has been coated with a plastic on the side
sealed against the blister base component, or

which has been laminated with a plastics foil.

30 Exanples
Production of multilayer foils
Four multilayer foils composed of materials as follows:
BVC/PVDC/PCTFE/PVC were produced on an inline system
having a plurality of coating units and, respectively,

3%  lamination units, by steps (1)-(iv) stated below:

(1) coating of a first PVC foil with adhesion



g9/(m2.24h) AWVT = (WVT,,- WVT14,0/WVT,,,c % 127 125.2 102.4 127 0.0333 0.0368 9.5 2 127
125.4 104.2 127 0.0279 0.0363 23.1

WO 2010/051960 - 14 - PCT/EP2009/007844

promoter (primer) to prepare for the applica-
tion of PVDC dispersion;

(ii) repeated coating with PVDC dispersion until
5 cumulative area density was from 125 to

160 g/m* (dry application weight);

{iidi) using a first dry lamination adhesive to
apply a PCTFE foil to the PVDC layer by
10 lamination; and

{iv) using a second dry lamination adhesive to
apply.a second PVC foil to the PCTFE foil by
lamination.

15
Water vapor transmission measurement
a) Measurement of the water wvapor transmission WVT;
0of single-layer zreference foils made o0f PVC
(thickness 127 um), made of PCTFE {thickness
20 102 pmi, and made of PVDC (thickness 75 and,
respectively, 25 um) to DIN ISO 15106-3.
o) Measurement of the water vapor transmission WVTim
of the multilayer foll to DIN IS0 15106-3.
c) Determination of the thickness dy of the polymer
25 layer present in the multilayer foll via measure-
ment of cross—-sectional micrographs of the
multilayer foil.
d) Calculation of the water vapor transmigsion WVT; of
the polymer layvers present in the multilayver foil
30 from the following eguation:

WVT, =WVT,d, /d,

where dpy indicates the thickness of the single-
35 layer reference foil from step a) and d; indicates
the thickness determined in step ¢) of the polymer

layer present in the multilayer foil.



127 160.7 99.5 127 0.0315 0.0344 8.4 4 127 160.2 101.0 127 0.0279 0.0341 18.2 Table 1 15
Surprisingly, it is found that the water vapor transmissions measured on the multilayer foils of the
invention are smaller by at least 8.4 % than the values that will be expected on the basis of the
combined 20 effect of the individual polymer layers, i.e. the values obtained by taking the sum of the
reciprocals of the water vapor transmissions.

WO 2010/051960 - 15 - pCT/EP2009/007844

e) Calculation of the water wvapor transmission WVTy.
of the multilayer foil by analogy with resistances
collected in series, i1.e. in the form of sum of
the reciprocals of the water vapor transmissions

5 WvT; from the following formula:

The measured and calculated values for the water wvapor
10 transmission of the multilayer foils produced in the

invention are compared in table 1.

# ¢ PVC | PVDC | PCTFE | PVC WV T WV e, AWVT =
measured calculated (WVTye—
pm | g/m’ pmo | um | g/ (w®-24h) | g/ (m®-24h) | WVTw) /WVTy
%
10127 (125.21102.4 ) 127 0.0333 0.0368 8.5
2 127 (125,41 104.2 1 127 0.0279 0.0363 23.1
3127 (160.7] 99.5 | 127 0.0315 0.0344 B.4
4 1127 1160.21101.0| 127 0.0279 0.0341 18.2
Table 1
15
Surprisingly, it 1is found that the water vapor

transmissions measured on the multilayer foils of the
invention are smaller by at least 8.4 % than the values
that will be expected on the basis of the combined
20 effect of the individual polymer layvers, i.e. the
values obtained by taking the sum of the reciprocals of

the water vapor transmissions.



16 What is claimed is: 1.A multilayer foil having at least three layers, encompassing 5 a first layer
made of a polymer selected from the group consisting of polyvinyl chlo- ride, copolymers made of vinyl
chloride units and of one or more other monomers _(L\éC 10 copolymers), polyethylene terephthalate
(PET), polyolef ins, polyacrylonitrile (PAN), copolymers made of acrylonitrile units and of one or more
other monomers (AN copolymers), mixtures made of polyvinyl chloride and of VC 15copolymers; a
second layer magdg-of & vinyldere chioride copolymer (PVDC) selected from the group consisting of
polyvinylidene chloride, copoly- 20 mers made of vinylidene chloride units and of one or more other
monomers (VDC copolymers), mixtures made of polyvinylidene chloride and of VDC copolymers; and
25 a third layek madé of BeHtératitiorceylenedyohBer P CHERFSelddie® fron W& TS /
groupconsistingofpolyatiterapfkeiergethylene, copolymers made of chlorotrifluoro- 30 ethylene units
and of ong or more other monomers (CTFE copolymers), mixtures made of polychlorotrifluoroethylene
and of CTFE copolymers. 35 2.The multilayer foil as claimed in claim 1, characterized in that it

encompasses a fourth layer friddetof HPFSymBPSedted oo lymer  selected from

the group consisting of polyvinyl chlo-

ride, copolymers made of vinyl chloride units

and of ocne or more other monomers (vc
10 copolymers), polyethylene terephthalate (PET),
polyclefing, polyacrylonitrile (PAN), copoly-

mers made of acrylonitrile units and of one or

more other monomers (AN copolymers), mixtures

made of polyvinyl chloride and of vC
15 copolymers;

- a second layer made of a vinylidene chlo-
ride copolymer {(PVDC) sgelected from the group
consisting of peolyvinylidene chloride, copoly-
20 mers made of vinylidene chloride units and of
one or more other monomers (VDC copolymers),
mixtures made of polyvinylidene chloride and of

VDC copolymers;

and

25

- a third layer made of a chlorotrifluoro-

ethylene polymer (PCTFE) selected £from the
group congisting of poilychlorotrifluoro-
ethylene, copolymers made of chlorotrifluorce-

30 ethylene units and of one or more other
monomers (CTFE copolymers), mixtures made of
polychlorotrifluoroethylene and of CTFE copoly-
mers.

35 2. The multilayer foil as <c¢laimed in claim 1,

characterized in that 1t encompasses a fourth

layer made of a polymer selected from



- 17 - the group consisting of polyvinyl chloride, copolymers made of vinyl chloride units and of one or
more other monomers (VC copolymers), polyethylene terephthalate(PET), polyolef ins, 5
polyacrylonitrile (PAN), copolymers made of acrylogitrile units and of one or more other monomers
(AN copolymers), mixtures made of polyvinyl chloride and of VC copolymers. 10 3.The multilayer foil
as claimed in claim 1 or 2, characterized in that it encompasses one or mire adhesive layers, and one

or more primer layers-hereth8Hihesi& yeFaRdior Re primer e has/h&re Bt Srranged
between respectively twp @i wibtheslayarde 40 The ytilagérlfoit Bd<claimedsn afaimot opRe

c?arl]ra(iterized in that gach erﬁg@@yerwb hpastﬁgdgglgégg.bS % by(yve;]gmc%léﬂ%@%,} a}tr:d 20 each
of the layers encompasses up ta 5 % by weight itives, n the total weight of the
respective layer. 5. Tlg’é)s“r%ﬁlt%% Oelref%l_ as gl%igrﬁ g |Lng aa?r% 9 or%%%gﬁarac?g:??é%flﬁq{lﬁ&sthe first and
fourth layér have a thRRhESS BT HOmIT0 0 200 phfiHe secoRPRYEYREE A thidk®@ss of #Bm 9 to 120
pm, and the third layeghagiathickness of fiem: 45 ta2d0 . 38& hesmultilayer foheg«taimed in

claim 1 or 2, characteri [ t the thickn nd | i 70 Op nd the
weight per unit area tﬁér%%?%s rom E%H to_l%%%%%g??e?eléof 7.%@5%%%%& féﬁ?ﬁ% clari]rgr%gd in claim 1
or 2, characterized inBRaf:Re ¥dipFitaPsifie Water YapdFirsrSRisEAiRereof is greater by at least 5

96 than the sum of the reciprocals of the water
10 3. The nmultilayer foil as claimed in c¢laim 1 or 2,
characterized in that it encompasges one or more
adhesive layers, and one or more primer layers,
where the adhesive layer and/or the primer layer
has/have been arranged between respectively two of

15 the layers.

4. The multilayer foll as claimed in claim 1 or 2,
characterized in that each o©of the layers
encompasses up to 15 % by weight of additives, and

20 each of the layers encompasses up to 5 % by weight
of additives, based on the total weight of the
regpective layer.

5. The multilayer foil as c¢laimed in claim 1 or 2,
25 characterized in that the first and fourth layer
have a thickness of from 10 to 400 um, the second
layer has a thickness of from 9 to 120 um, and the
third layer has a thickness of from 15 to 210 um.

30 6. The multilayer foil as claimed in c¢laim 1 or 2,
characterized in that the thickness of the second
layer 1is from 70 to 110 pm, and the weight per

unit area thereof is from 120 to 180 g/m”.

35



Svapor transmissions of the individual layers in accordance with the following relationship 11 1.05
WVTAtWVTI 1015 8. 20 9. 25 3010. 35

- 18 -

7. The multilayer foil as c¢laimed in claim 1 or 2,
characterized in that the reciprocal of the water
vapor transmission thereof is greater by at least
5 % than the sum of the reciprocals of the water

5 vapor transmissions of the individual layers in

accordance with the following relationship

1 u 1

2105 —

M S Tj
10 where WVTy 1s the water vapor transmission of the
multilayer foil, WVT is the water vapor

transmigssion of the jth layer, and N is a natural
number greater than or equal to 2, and N is the

number of lavyerg in the multilaver foil.

15
8. The multilayer foil as claimed in claim 7,
characterized in that the reciprocal of the water
vapor transmission of the multilayer foll is
greater by at least 10 %, preferably by at least
20 15 %, and in particular by at least 20 %, than the
sum of the reciprocals of the water vapor
transmisgions of the individual layers.
9. The multilayer £foil as claimed in claim 1 or 2,
25 characterized in that it has a water vapor

transmission of from 0.027 to 0.034 g/(m?-zéh), at
a temperature of 38 °C and at a relative humidity
of 90 %, preferably from 0.027 to 0.031 g/(m*-24h).

30 10. The multilayer foil as claimed in claim 1 or 2,
characterized in that it has an oxydgen
transmigssion of from 0.10 to 0.22 cm’/(m?®-24h), at
a temperature of 23 °C and at a relative humidity
of 50 %, preferably from 0.13 to 0.14 cm’/(m®-24h).

35



where WVTm is the water vapor transmission of the multilayer foil, WVT] is the water vapor
transmission of the jth layer, and N is a natural number greater than or equal to 3, and N is the number
of layers in the multilayer foil. The multilayer foil as ¢laimed in claim 7, characterized in that the
reciprocal of the water vapor transmission of the multilayer foil is greater by at least 10 96, preferably
by at least 15 96, and in particular by at legst 20 %, than the sum of the reciprocals of the water vapor
transmissions Gf'the iﬁ&i@idﬂ&ﬁ%ﬁzéé’%ﬁe ullzﬂ1ayaesr f6i gslgll%%n?eldjin%ﬁ?mﬂrorrﬁ?ﬁﬁar%gterized in
that it has a water vapgdratarsmission1dt fromp 0027140 D84 prRs-Rak)lat a temperature of 38 C and
at a relative humidity of 90 96, preferably from 0.027 to 0.031 g/(m2.24h). The multilayer foil as
claimed in cIaiT or %h%har%%fgzid in that i%gaﬁ an E(L)éygenltranse ission of frﬁrg 0.1 o 0.22

cm3/(m2-24h),"at a temperature o 3¢ And ata relative hucr:mg’ljfg/no 0 &él pré3 eralglly rom 0.13 to

0.14 cm3/Em2.24h). cheraatghegaditiafer foitdsélainelbif®ne 8r m&ReSTPAMILRI10, which is
thermoformable. 12Tha-sudidayer foitas clairsed prelaim 1105 characterizeddn thatafiera

thermoforming proceqitg%#g%{%g%%ql o{ the v&@%%\é%@or trg?ﬁmiscﬁion is greater by@t deast 10 %,
0, an

preferably by at least In particular by at least 20 %, than the sum of the reciprocals of 10the
water vapor transmis&8f< 8F HelihdividuaHay&idsts. Fhetmufifdye foil BRICHimMEtFh ofé or more of
claims 1 to 12, characieriZeskintthatdt %,15nmenolaterally on bitdteraly sealablerddaThe afultilayer foil

as claimag)in one or mge of,glaims 119,13, charagierizedi,that it celorlessand transparent,

colored and trans- ZO\Earent, colored and opaque, or white and opaque. 15. The multilayer folil
characterized in that w&ight Ber unit area of 16. The multilayer foil characterized in that weight per unit
area of as claimed in claim 3, the primer layer has a from 0.5 to 20 g/m2.

13. The multilaver foil as claimed in one or more of
claims 1 to 12, characterized 1in that it is

15 monolaterally or bilaterally sealable.

14. The multilayer foil as claimed in one or more of
claimse 1 to 13, characterized in that it 1is
coloriess and transparent, colored and trans-

20 parent, colored and opague, or white and opague.

15. The multilayer foil as claimed in claim 3,
characterized in that the primer layer has a
weight per unit area of from 0.5 to 20 g/m*.
25
16. The multilayer foil as claimed 1in c¢claim 3,
characterized 1in that the adhesive layer has a

weight per unit area of from 1 to 30 g/m’.

30 17. The multilayer foil as claimed in one or more of
claims 1 to 16, characterized in that it has layer
structure selected from the following group:
PVC/PCTFE/PVDC, PVC/PVDC/PCTFE,
PVC/PVDC/PCTFE/PVC, PVC/PCTFE/PVC/PVDC,

35 PVC/PVDC/PVC/PCTFE, and also equivalent layer



as claimed in claim 3, the adhesive layer has a from 1 to 30 g/m2. 30 17. The multilayer foil as
claimed in one or more of claims 1 to 16, characterized in that it has layer structure selected from the
following group: PVC/PCTFE/PVDC,PVC/PVDC/PCTFE,
PVC/PVDC/PCTFE/PVC,PVC/PCTFE/PVC/PVDC, 35PVC/PVDC/PVC/PCTFE, and also equivalent
layer structures in which the first and fourth layer include, instead of PVC, a polyester, polyolefin,
polyacrylonitrilew@ AN @y BLe6Bolymer. 5 18. A-blister-pack, the bister/ErsEoc@nponaddf which is
composed of a multilayer foil as claimed in claims 1 to 17. 19. The blister pack asclaimedinclaim 18,

10 characterized in that the hlister base compyent.has b@ggggal%qlgy gfgggflx&mchﬂ%;et}een sealed

against the blister base component. 20. The blister [\)]ack asclaimed in claim 19, 15characterized in that

the foil sealed againstYR& bi8r bade E&APormdnt /éompbsed brefRhumPRY BrefdraBly has a
thickness of from 5 to 80 gre.c2l Tkhel blistérepackeatclaimediN ctaippl9nOcharacterized in that the
foil sealed against the blister base component is composed of plastic. 22. The blister pack asclaimed
in claim 19 cha@cterized iqstlhat the foil s%aled argain?étlthe 25 in%ter base component is %n aluminum
foil with a t?lickness ofz?rorlﬁ &G pn%%v%i(:h, & the Ritieealed %Eﬁst WA B&tEF basE omponent,
has been coated with #lpiasticier tasipestanmiated with &iplastes fpil as claimed

in claims 1 to 17.

19. The blister pack as claimed in claim 18,
10 characterized in that the Dblister base component
has been gealed by a foil which has been sealed

againgt the bligter base component.

20. The Dblister pack as claimed in claim 19,

15 characterized in that the foil sealed against the

blister base component ig composed of aluminum and
preferably has a thickness of from 5 to 80 pm.

21, The bligter 9pack as claimed in claim 19,
20 characterized in that the foll sealed against the

blister base component is composed of plastic.

22. The blister pack as claimed in claim 19,
characterized in that the foil sealed against the
25 blister base component is an aluminum foill with a
thickness of from 5 to 40 um, which, on the side
sealed. against the blister base component, has
been coated with a plastic, or has been laminated

with a plastics foil. |



