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STRUCTURE FOR MEDI CAL GRADE PRODUCTS DESCRI PTION Rel ated Application This
is a contwauorsi7’en-i n-part of U S. Patent Application SeriBCT/HSNUBHEr

09/ 334,957, which was filed on June 17, 1999, which is a continuation of
U S. Patent Application No. 08/153,602 filed on Novenber 16, 1993, now

U S. Patent No. 5,998,019. Both of these are incorporated herein by :
reference and nMEIAIFEAVERERPOLYMERBASEIMOISTUREBARREERNt i nvention

relates generally to ¢'BRECTURE FOR VEDIOALGRADH PROBIGCHRSOdUct s and nore

specifically to a noi'sture-barrrer frimproduct Which may be used to
manuf acture articles such as plastic containers and nedical tubing. 15
Background Prior Art In the nmedical _field where beneficial agents are

coll ected, processed and stored i il s, transported, and ultimtely
delivered through tubes by infusion to patients to achieve therapeutic
ef fects, nnat eRehted APplatioln are used to fabricate the contai ners nust have

a uni que conbi nation of properties. For exanple, in order to visually

i nspect sol utions forrpaidd cotkighRionGAHaaHrMAS Ftert RAPpROHoRIFRRE MUSt be
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sol u- and made a part hereof.
10 Technical Field

The present invention relates generally to materials for making
medical grade products and more specifically to a moisture-barrier film product
which may be used to manufacture articles such as plastic containers and
medical tubing.

15
Background Prior Art

In the medical field, where beneficial agents are collected,
processed and stored in containers, transported, and ultimately delivered
through tubes by infusion to patients to achieve therapéutic effects, materials

20 which are used to fabricate the containers must have a unique combination of
properties. For example, in order to visually inspect solutions for particulate
contaminants, the container must be optically transparent. To infuse a solution
from a container by collapsing the container walls, without introducing air into
the container, the material which forms the walls must be sufficiently flexible.

25 The material must be functional over a wide range of temperatures. The
material must function at low temperatures by maintaining its flexibility and
toughness because some solutions, for example, certain premixed drug solu-
tions are stored and transported in containers at temperatures such as -25 to -

30°C to minimize the drug degradation. The material must also be functional



tions are stored and transported in containers at tenperatures such as -25
to - 30Cto mnimze the drug degradation. The nmaterial nust al so be
functi onaVO W83 56783 PCT/ US01/ 03993 2 at hi gh t enper at BEPESUIN3INM3t hst and
the heat of sterilization; a process which nost nedical packages and
nutritional products are subjected to prior to shipnent. The sterilization
process usually includes exposing the container to steam at tenperatures
typical ly 121 @ hkghiteatpersitwosntoevithstand she leeat offtterdizations amaoeass which mpséds t o
wi thstand the tenperature an r.essures w thout. significant, di stortions
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articles, it i : i J fadi o
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shoul d possesstesipkfatatetypicdilel 2CIC amcl dt ekesated ppsapey. tThes, thematgmakrt t he RF
energy to thermal energy. A further requirenent js to. m'fni m ze the

envi ronnent al  nepdata Withsigul the temiegiers and gresguses V&?@‘?‘EF’@“P%?V@%?@G“?romthe

mat eri al after{,.%lg%sfsdiisg&gggg%-steéﬁ?@..)_ For those articles that are di sposed of

in landfills, esira o’use as little material as possible and
avoi d the incorporati Goredselofymafofacfind info wwefid biticlds, i éaddsatblethaoonent s to
construct the article. Thus, the material should be |ight weight and have

good nechani camatstiebbryenlableusingapdip disarency (FR) genarallyedt abeyt 2dilng a

mat eri al which e recycl ed by .ther | astjgally. 1 sing, the
post - consuner ﬁ%cﬂ?ﬂ? 360&5%#%5%?‘%@%? Sisévggfenﬁglre Fﬁ{&ﬁ%glg%cont ai ners
whi chyare di spggaitiel id dUnQstd thel RICERREPHol tREmal kner@f) 1S necessary to use a

material which helps to elimnate the dangers of biological hazards, and
to minimze or elim naA Girthet reqeirgmentds foonimimize thegfnvirppmegial iB1paeti ds  whi ch
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incineration. |l ig%:#o30 fnqi%i%s kLR &iﬁﬁ%e& &¥&n TRIdeNL at isRRsitduietofsOm or have a
| ow 25 content of 1ow nolecul ar weight additives such as plasticizers,
st abi | i zers antlttle material as possible and avoid the incorporation of low molecular weight
15 leachable components to construct the article. Thus, the material should be
light weight and have good mechanical strength. Further benefits are realized
by using a material which may be recycled by thermoplastically reprocessing,
the post-consumer article into other useful articles.
For those containers which are disposed of through incineration, it
20 is necessary to use a material which helps to eliminate the dangers of biological
hazards, and to minimize or eliminate entirely the formation of inorganic acids
which are environmentally harmful, irritating, and corrosive, or other products
which are harmful, irritating, or otherwise objectionable upon incineration.
It is also desirable that the material be free from or have a low
25 content of low molecular weight additives such as plasticizers, stabilizers and
the like.
Traditional flexible polyvinyl chloride materials meets a number of,
and in some cases, most of the above-mentioned requirements. Polyvinyl -
chloride ("PVC") also offers the distinct advantage of being one of the most
30 cost effective materials for constructing devices which meet the above

requirements. However, PVC may generate objectionable amounts of



the like. Traditional flexible polyvinyl chloride materials nmeets a nunber
of, and in sone cases, nost of the above-nentioned requirenents. Polyvinyl
chl ori de WOPV&733 al so offers the distinct advantage of beP@mUSN3843 t he
most 30 cost effective materials for gonstructing devices which neet the
above requirenents. However, PVC nmay generate objectionable amounts of WO
01/ 56783 PCT/ USOL/ 03993 3 hydrogen chloride (or hydrochloric acid when
cont act ed wi t hhydaegsn)chigsisle (of hydrerdifaiici asis wheneonigtedoriflowpisn wpnt he

i nci nerator. PVC sonetinmes cont may. L each into
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However, nost alternate naterials are too expensive to inple- nent and

still do not nmewontkctwish PMitfoabulatonse dlhius.gnany matefias haeerhegh deviesdi toal
products it may be ary to provide a barrier against the transm ssion
of water to pré?ﬁﬁ%g ?&ﬁ?‘ﬁéﬁaﬁn‘%&ﬂ&mm? : Sﬁ?%’ﬂegg?lgw(e\mfe' For
exanmple, for a,af fil1€95 Bk Bucbt 11“&'?* SR AlAGtmifsassoci ated wi th nedi cal
reconstitution evdl?i‘gess1 it ﬂFss gesdl rab ee t hat q[ﬁﬁemco?lt ai ner be capabl e of

bei ng |l eft outside of Fenceavam pedichl ppodetsat wiag pe netessarplo providaal2 nont h

period without | qgsing 8% of its diluent content to evaporation through the
film Wile thearBgragaist ths igasraissignphvater WIEaYIde R 1YY WA K&P%nhanced by
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such an 15 increase erials can render the

contaiger too agsb@htdd txathantdiedd sexotigibitichr diviven [ ivdesiratile thdd eheaphtaitiener t 00
rigid to easi I%/ performa drug reconstitution procedure. There have been
many attenpts beocapaelesif bping 16} puisidp ok eyerpaych pepyeaweappyateri der bkt

o Cerpts e, Regh RGSAESR thpkdt U SR R o LI
capabl e of wi t hstramdiwgild (e bakRAM WhieF VdpoZ Bhhs@ilssiGiPdii®e enhanced by
increasing the thickness of layers that resists water vapor transmission, such an
15 increase in thickness of these barrier materials can render the container too
rigid to collapse upon draining or make the container too rigid to easily
perform a drug reconstitution procedure.
There have been many attempts to' develop a film material to
replace PVC, but most attempts have been unsuccessful for one reason or
20 another. For example, in U.S. Patent No. 4,966,795 which discloses multi-
layer film compositions capable of withstanding the steam sterilization, cannot
be welded by radio frequency dielectric heating thus cannot be assembled by
this rapid, low costs, reliable and practical prc;cess. European Application No.
EP 0310 143 A1 discloses multilayer films that meet most of the requirements,
25 and can be RF welded. However, components of the disclosed film are cross-
linked by radiation and, therefore, cannot be recycled by the standard
thermoplastic processing methods. In addition, due to the irradiation step,
appreciable amounts of acetic acid is liberated and trapped in the material.
Upon steam sterilization, the acetic acid migrates into the packaging contents

30 as a contaminant and by altering the pH of the contents acts as a potential



be wel ded by radio frequency dielectric heating thus cannot be assenbl ed by
this rapid, low costs, reliable and practical process. European Application
No. EP W@2056r48 Al di scloses nultilayer filnms that neetP@DES01Af3943he
requirenments, 25 and can be RF wel dedy, However, conponents of the disclosed
filmare cross- linked by radiation and, therefore, cannot be recycled by
the standard thernoplastic processing nethods. In addition, due to the

i rradi ati on stcbpmicahrseetent talthecomtantarss efcatatyst iodheidé¢gtadagioh obtheat ed and
trapped in the material. Upon steamsterilization, the acetic acid

m gr at es intoCPH?n%ackagi ng contents 30 as a contam nant and by altering
the pH of the content Th@ﬁia?n&ﬁe&iv@%fﬁﬁ?ré&lent%%yoé%7ﬁgc%%é 1/03993 4
chem cal reactant to the conténts or as a catalyst to the degradation of
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refrigerated tenperatures. The material should be steamsterilizable at
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t he RF nmet hods. Anot her objective is that the materi al e substantially

free of |ow nsligificant stypngtithous gxinbibing straiaiwhitening, whightsen irgliceteabl e of safe

di sposal by incinerati,on without. th eratian of_ signifjcant anounts of
corrosi ve | norFe S A fesaiciaes: AupBhe P gt demeleithe o be
recycl abl e by c%b?di&'@f %sérﬂ@l&%ﬂh@ﬁ?!n@e’cﬂd&%@@é&tﬂ%ﬁoﬁ%&t%‘ﬁﬂﬁf Rmdied It IS
al so desirable that the matérial incorporate redround scrap materi al

recover ed duribegubstantially free of low molecular weight leachable additives, and be

15 capable of safe disposal by incineration without the generation of significant
amounts of corrosive inorganic acids. Another objective is that the material be
recyclable by standard thermoplastic processing methods after use. It is also
desirable that the material incorporate reground scrap material recovered during
the manufacturing process to save material costs and reduce manufacturing

20 waste. It is also desirable that the material have high barrier to water vapor
transmission so that the material may be fabricated into fluid containers that do
not require the use of an overpouch or overwrap material. It is also desirable
that the material not be oriented as oriented films may shrink when subjected to
heat. Finally, the material should serve as a cost effective alternative to

25 various PVC formulations currently being used for medical devices.

The present invention is provided to solve these and other problems.

Summary of the Invention

In accordance with the present invention certain multiple layer
30 polymer based structures are disclosed. The films may be fabricated into

medical grade articles such as diluent containers for reconstitution devices.



t he manufacturing process to save material costs and reduce manufacturing
20 waste. It is also desirable that the material have high barrier to water
vapor tmve@sns@si on so that the nmaterial nay be fabricat eBCT/usa/d3besi d
containers that do not require the use of an overpouch or overw ap
material. It is also desirable that the material not be oriented as
oriented filnms may shrink when subjected to heat. Finally, the nmaterial
shoul d serve as a costlt sfahebjectvaf the¢ presevdinventiarotozepane & omdti-Ryereflor mul at i ons
currently being used fgr di cal ,devices. The present invention is provided
to solve thes Vd’i‘%@‘i" fgﬁ‘b"ﬁllngIPEYSIC%QFH?QFW%{Btaﬁéeqhﬁ’{}’éﬂtm%mﬂeﬁccor dance
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articles such asomdiahetenith ASTMIDAES23(2) arcontentaTeldndital halogdensilessshanWO 01/ 56783

PCT/ USOL/ 03993 2 It I's an gbject of the present I nvention to prepare a
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el ement al hal ogefisaune8izldchitoss itwidén 1odid GUOVIEIzRE befwalh thd te@perhtigd) 0. 01%
(3) a |l ow nol ecul ar V\B%t wat er soluble fraction less than 0.1 % and

nore pref er abl ipngeeis2 Bl (hgregsothay gy equal toe®hand wpws|pseferably dreater bet ween 1
and 60 MHz andt bet ween, hde ,te(sggqera%tare r.atQI?e of 25--250.C greater than or
equal to 0.05 BAGORYFE {3’r Lb AR EIStapGT AReaspred pY Spmply oFFcR.at (5) g
aut ocjiave resi l1a0GHABEES pdi S6hdiig 1§ 2688 kifin O 8§l & 60R aﬁgﬂno%?x'éﬁﬁibl 7 psi

| oading is |l ess than or equal to 60% and nore preferably ess than or
equal to 20% le§)thaher equiabtord®¥st(6piharevibne stnding/hitbtieg afiei bejpgsttmaicdat! at

noder at e speeds of about. 20 inches per mnute at about 100% el ongation and
t he presence o‘?log‘?r?tgisﬂe‘?ﬁﬁf’? é‘?ﬂ%é&l&c ﬁ%PeécﬁmE}Ptetaﬁébquégﬁééﬁ gifon has a

wat er vapor t ISR FRhiAbEhifeRined br fukhd8dha L.per of |ess
than 8% nore t];jgiapre er ab?y1 l'ess "tnﬁasn%%:arn%l rr%;sthpgoeﬁ?gjg?éwla%gs than 6%
by wei ght whenvdpef transmission rate for a water filled 50 ml container of less than 8%, more

15 preferably less than 7% and most preferably less than 6% by weight when left
outside an overpouch for a 12 month period and more preferably a 14 month
period and (8) is not oriented.

The present invention provides a multiple layer thermoplastic structure
suitable for manufacturing medical products satisfying the above-mentioned

20 physical property requirements. The structure has a skin layer and a radio
frequency susceptible layer. The skin layer is selected from the group
consisting of polypropylene, ethylene homopolymers having a density from
0.930 g/cc-0.960 g/cc and blends of ethylene homopolymers and ethylene «-
olefin copolymers having a density less than about 0.930 g/cc. The radio

25 frequency susceptible layer is adhered to the skin layer and has a dielectric loss
greater than 0.05 at 1-60 MHz and at temperatures of ambient to 250°C. The
radio frequency susceptible layer comprises, in a preferred form of the
invention, a four component blend. The first component is a first polyolefin
selected from the group consisting of polypropylene and polypropylene

30 copolymers. The second component is a second polyolefin selected from the

group consisting of ethylene copolymers, ethylene and c.-olefin copolymers,



out si de an overpouch for a 12 nonth period and nore preferably a 14 nonth
period and (8) is not oriented. The present invention provides a nmultiple
| ayer thevoopbasiic structure suitable for nmanufacturi ngpepdbei399r oduct s
satisfying the above-nentioned 20 physical property requirenments. The
structure has a skin layer and a radi o frequency susceptible layer. The
skin layer is selected fromthe group consisting of polypropylene,

et hyl ene honopdttgiayy density ipalycthytrmaspalybutensnandhuwiae egfydenc@opdgmgrsec and

bl ends of et hyl,eng. honopol rs and. ethyl ene a- .olefin c I rs having a
densi ty | ess tHENT GURPORYEH grde feheey Sireat i priie RO e Eone 1 bl e

|l ayer is adhergd ehSsistfad fleBYRine 3Dsb1ARSrs Bathing 58 H5E4 GhlREScon@Rat er than
0.05 at 1-60 M—Izgltgﬁg at 1tergrperseaturngsgl(,;(;‘i)igngi gnt gto ZSOC.ilTheC0 radi o
frequency susoeft cdrhenonmyeseletetipiroms adirstigiow @mneikeng efthchydicmcaf, t he
invention, a four conponent blend,. The first conponent is a first

pol yoFef i n s aREEIERiY eiint KEIGTEEeS RSP LE PR BIn ?quvb%lwmgelnﬁ and
pol ypr opyl ene fhohoRaleY Berwtivdd ¥ AR CATPARE Bloohdls Baifig eng POl vol ef i n
selected fromthe ‘group consisting of” ethylene copolyners, ethylene and
a- ol ef i n copolcartens,, vivyD abdtas HoaBiRonRadh didTEldnd 3393 aldohodl tThe-RIOsusckpinible vy

pol yet hyl ene, pol ybutene, and butene ethyl ene copolyners. The third
conponent is @obanerdnay dsplaheejectaddrupaiseoad gauprropsisieeit ed from the group
consi sting of .ethyl epne Vi n - 85% lL.ene nt.en W th
comnoner s sel RREATAar AR abPBfer Bl R Sr AR hES O BRR BT s

et haeryl i ¢ aGhfidesesill®hes] @hd ¥atdey eThak fidfekivhdlRied &lag cwhdtiutd bemkeeh 5- havi ng
1-10 carbons, ester derivatives of nmethacrylic acid with al cohols having
1-10 car bons,100Vngf the BEtsusesptiblapbbmenohbs favethanmpenenilof egadiol . The RF

suscepti bl e | ymer ma be.sel ected. from a second groyp consisting of
honopol yner s %ﬁﬁ%ﬁﬁuﬁﬁééggﬁf gi%?oﬁé)agg%%@e%o &rsgfrmrrf‘él,ﬁ esters, ureas,
10 im des, sulg f&g,boﬁgg%@%gﬁs. These functionalities may constitute

bet ween 5- 100% of the suscepti bl e polynmer. The fourth conponent of the
radi o The present invention further provides intermediate layers to

15 provide additional physical properties such as enhanced lower temperature
performance as will be discussed in greater detail below. Also, the present
invention provides using a three-component radio frequency susceptible layer.

Additional features and advantages of the present invention are
described in, and will be apparent from, the drawing and the detailed

20 description of the presently preferred embodiments.



frequency susceptible layer is a conpatibilizing agent of a styrene and
hydr ocar bon copol yner. The present invention further provides internediate
| ayers t wQB/pi78¥i de additi onal physical properties such BeT/@Rz3esd | ower
tenperature performance as will be discussed in greater detail bel ow

Al so, the present invention provides using a three-conponent radio
frequency susceptible layer. Additional features and advantages of the
present i nventBrefDeseriptivnof thedarawiings and wi || be apparent from the draw ng

and the detailed 20 description of the presentl referr enbodi ments. WO
01/ 56783 PCT/ USOL/ 0399/8U~ PS"@WS&“‘E%?E‘FR’B?\S‘GHW8¥a?‘ﬁ%i%@aﬁ'ﬁ@s Figure 1
shows a cross58GhIeQUFdhe MeSMt BiveRtidnio | ayered film structure of the

h t

present invention; Figure 2 shows a cross-sectional view of a three |ayered
filmb5 structure of tFguprkdomts aaessstetmnal viewofp figealagareé filmyer added to
the filmof Figure 1; Figure 3 shows a. cross-sectiqnal view of the film of
Figuré 1 withs ctgr&q]itﬂil%we%lﬁtlﬁ(&@tlcrndy@rlshnsia@efeelawréa%%dsméhq:ﬁlafsgf secti onal
view of a fourFi%L?é(@r ed structure of 10 the present invention having a

di screte | ayer scrap material between the skin and the core |ayers;

Figure 5 shows a cr osBigarc3 stonala crosdwestfonal Fiew of gerfilat affRiguis il vgith 4 egr ound
scrap as a discrete |ayer between the core and the RF |l ayers; Figure 6
shows a cross-SQWHPR EPRHACH®R of a film structure using 15 reground scrap as

o screte | arer uheheaRld e S D SRRl tEL 7 9V
i nvenbi on havithgpreexmehvea@ Bavinpcd disirarg 18yebaf dckH mhtapabebriendigskife
and the core layers;
Figure 5 shows a cross-sectional view of a film structure using
reground scrap as a discrete layer between the core and the RF layers;
Figure 6 shows a cross-sectional view of a film structure using
15 reground scrap as a discrete layer which splits the core layer into two core
layers;
Figure 7 shows a cross-sectional view of a film structure of the
present invention having seven layers including a barrier layer between the
core and the RF layers and two tie layers;
20 Figure 8 shows the same structure of Figure 6 except the barrier
layer is disposed between the core layer and the skin layers;
Figure 9 shows a cross-sectional view of a film structure having a
barrier layer dividing the core layers;
Figure 10 shows a container constructed from one of the film
25 structures of the present invention;
Figure 11 shows a reconstitution device having a diluent container
and a vial containing a powdered drug to be reconstituted;
Figure 12 shows a two-layered water vapor barrier film of the

present invention;



core and the RF layers and two tie layers; 20 Figure 8 shows the sane
structure of Figure 6 except the barrier layer is disposed between the
core | ayavoansh78he skin |layers; Figure 9 shows a cross-seeCT/oR@l03v9ew of a
filmstructure having a barrier layeg dividing the core |ayers; Figure 10
shows a container constructed fromone of the film 25 structures of the
present invention; Figure 11 shows a reconstitution device having a dil uent

container and a vial FQiRtas iy Nehatt PRUBEEIES 14etiBidkaedses toaedNafert ut ed;
Figure 12 shows a two-layered water vapor barrier filmof the present

i nvention; WO @mwwomvﬁgmﬁﬁ%thlwﬂﬁ@w@ raeeq for aneoizthe films of i ng ski n
| ayer thi cknes es to seal .layer thicknesses to achieve a WTR wthin the
desired range i&p egﬁ%tl%‘f'enflﬂ%’ films of the present invention; Figure 14
shows an enbodi ment OfFl%lrE 04 Sieow sPatesBsh AR lof Y AREE- 1ay5re9%‘d‘cér‘% & | mof the
present invention; and Figure 15 shows anot her enbodi nent of a four-I|ayered
wat er apor bbameldilnfoﬂthepfeS@Ithm\wnBsmmndl nventi on WO 01/56783

PCT/ USOL/ 03993 9 Detail eﬁl %SCI’I tion g\h(hl e th i nvention is susceptible
of enbodi ments in man g‘HF ? %’Yﬁ m H‘eWCP afﬂﬁ?@?’?\reﬂ@’aﬁeéé’éﬁ"?rbed in
detail, preferg Pﬁw invention are disclosed with the
under standl ng t at e pre %e%h?ntgrﬁvehpggure 5 is to be considered as
exenplifications of the principles of the invention and are not intended
tolimt the broad aspects of the invention to the enbodi nents

illustrated.



According to the present invention, nultiple |ayered filmstructures are
provi ded which neet the requirenents set forth above. 10 Figure 1 shows a
two | ayemved of/fd783 structure 10 having a skin layer 12 andrp@r/uaais9dsr equency
("RF") susceptible layer 14. The skinglayer 12 con- fers heat distortion
resi stance and abrasion resistance and is preferably a polypropyl ene and
nore preferably a pol ypropyl ene copol yner blended with styrene and

hydr ocar bon copghjiéEDescHptiost yr ene and hydrocar bon copol yner 15 can be a

bl ock copol ymer including di-block, tri-block, star block, it can also be
a random copol ymer andNblgm@iS inygnsion g susesptiblecofgmborimmgciamhany copol ymers

that are known,. t hpse skilled in the arf.,- Ip.a eferred . formof the
i nvention the Cfiyra gorg'ﬁnamﬁgkeg‘% 718?85%‘7‘%}%?3?131)%% egc?f\n%(‘?g%?%r of
styrene- et hyl egygndiveRoirk IRRRsedRIIR RN BldeisBRliMe tﬁﬁ%e%&b&ni @¥&lbsuke 15 a 20
pol ypr opyl ene copol yner bl ended wi th SEBS bl ock Copol yner within a range
of 0-20% by weisghbe casedesdd as dxamplifiGRioshofithel ptinsiples of thie dhveation wid hi n t he
range of 0.2-3.0 mJs thick. The RF susceptible |ayer 14 of .the present

| vent Lon_ shouiramLEnded i ik die ead HeasBp G Suieaton indhe SmbadineRts
frequenci es mﬂﬁ%@@géﬁe range of 1-60 Mz 25 within a tenperature range of
anbi ent to 250 C e RF | ayer 14 preferably has four conponents. The RF

| ayer 14 confers RF setadcatding foythe pilesotit hivention, ntultiile layeseti dilin sirctuesi st ance,
and conpatibility to the filmstructure 10. The first conponent of the RF
layer 14 is ch@sepvidedvhish yseolhy remacmensssideitt aboyg- preferably the

propyl ene al pha-ol efi R " PPE" T; ' S_1.8 sess the
r equi {roed rigidity and%1%%9?%@%@?5%%5&%@9I&iérFéFH%turaet1 t agﬁgﬁ%{g g&gls

tenper at ur es ofs ahpifadiltedientyOMRYEY susk¥ptibleaayrel ¥.eThe t118 1d5REI Begt-e t 00
rigid WO 01/56783 PCT/USQOL/ 03993 10 to neet the flexibility requirenents.
Wien conbi ned 515 hdaf diptondoniesigtanes andi abrasiopuesigiensiegad mrym%yagood

fe![ ﬁ;;: tejlnlel Lgs gggol}pﬁrog}(}lg}lee Xr%j mo;[ahp%gﬁaralbi)yv% S&i%‘r%ﬁy er?eocpo%lo}/ynn?err%le%%gd {Nrﬁﬁl ude

styrene and hydrocarbon copolymer. The styrene and hydrocarbon copolymer

15 can be a block copolymer including di-block, tri-block, star block, it can alse
be a random copolymer and other types of styrene and hydrocarbon
copolymers that are known by those skilled in the art. - In a preferred form of
the invention the styrene and hydrocarbon copolymer is a block copolymer of
styrene-ethylene-butene-styrene. More preferably, the skin layer 12 is a

20 polypropylene copolymer blended with SEBS block copolymer within a range
of 0-20% by weight. The skin layer 12 should have a thickness within the
range of 0.2-3.0 mils thick.

The RF susceptible layer 14 of the present invention should have a
dielectric loss of greater than 0.05 at frequencies within the range of 1-60 MHz

25 within a temperature range of ambient to 250 °C. The RF layer 14 preferably
has four components. The RF layer 14 confers RF sealability, flexibility, heat
distortion resistance, and compatibility to the film structure 10. The first
component of the RF layer 14 is chosen from polypropylene copolymers and
preferably the propylene alpha-olefin random copolymers ("PPE"). The PPE's

30 possess the required rigidity and the resistance to yielding at the autoclave

temperatures of about 121°C. However, by themselves, the PPE's are too rigid



copol ynmers such as ethyl ene-co-vinyl acetate ("EVA'), ethylene co-alpha 5
olefins, or the so-called ultra low density (typically | ess than 0.90-Kg/L)
pol yet hyive@es5q783JLDPE") . These ULDPE i ncl ude t hose conmerBCEUKY1/03998ai | abl e
products sold under the trademarks TARBMER(r) (Mtsui Petrochem ical Co.),
AFFI NI TY VP8770 (Dow Chem cal Co.) under the product designation A4085,
Exact (r) (Exxon Chem cal Conpany) under the product 10 designations
4023- 4024, ando niest the (flekibilky repliregynpo WisarcombbDed bghatloymg lwithGrthin | n
addition, poly butene-sljé)g" PB"), such_as those sold by Shell Chem cal
Conpany under 1pVaeRiusRolymerst Saod Jlepibilgy can beashsyed: * t her nopl astic
el astomer s based on_ SERS ) Gl FRRALYIGE S, o SR QIR £ s RPANY) POl Y
ista

i sobutene ("PIB") under“the product designati ons AexX Lo 0, L-100,

L-120, 15 L-14Qpéleassuch agtedlenéooRany deetfd (YEVRDS, dtiliye @cdlyhat €, the
met hyl acrylate copolyners (" BVMA') such as those under the product
desi grat i on ENdins2quothe semaalledilira ozodgnsie (typieglly lassdhan 90K/ Tacryl at es

("ENBA") (Quantum em, f .b t abl I :

Et hyl ene cppol%}’r?@?@%ﬁéﬁﬁiﬂ?ﬁ@‘r igﬁ%%gﬁgwﬁé‘%ﬁﬁgﬁgfﬁﬁeé‘%%ycgggIr3S/rrers and
their partial ly it pRldbés doid 28dsahd faRifhritsCNOMTER® QMRS #tr&ENMACOR( 1)
(Dow Chem cal Conpany) and SURYLN(r) (E. 1. DuPont de Nenours & Conpany)

wer e al so accepildln.)p AFFINEIE ¥P8F70 é}dvyChﬁBiCbh@@&iundmdlwred@thave mel ting
poi nt tenperatyures of t han about 110C are not jted fo t ocl avi
By 121 *C appidetignrinnA Ty Bl v Commia d ofrry et f5oreiuehr opor 1 one
of eagh conmpongy &kdn@%ﬁ-ﬁ@zé%&iﬁﬁ%@%&ﬂg@%} P{gllgh-]e}s‘@btw Chethitg flexibility

and autoclavabiIT°ty requirenents. Prefera first conponent is chosen
fromthe groupC®f. Inpdditionppoly eoenéd ((PBL)) ducheasdbose colddlyyStetlChantital al pha

ol efins which constitutes approximately 30-60% nopre preferably 35-45%
and nost  pr ef(empAny updes prpduchdesignatigns %llﬁ'@()i(i),lf’rﬁ'gm thegmaplagic r andom

copol ymers of 30.0ro . is in an
mount wi ¢ hi n SRS AEEAEEEn THBA SRR P AA B e of
2-6% of the visiudneGfPIVD) (deb théHrodicT dddngahliS3OGistanex L-80, L-100, L-120,

15 L-140 (Exxon Chemical Company), ethylene alkyl acrylate, the methyl acrylate

copolymers ("EMA") such as those under the product designation EMAC
2707, and DS-1130 (Chevron), and n-butyl acrylates ("ENBA") (Quantum
Chemical) were found to be acceptable copolymers. Ethylene copolymers such
as the acrylic and methacrylic acid copolymers and their partially neutralized
20 salts and ionomers, such as PRIMACOR® (Dow Chemical Company) and
SURYLN® (E.I. DuPont de Nemours & Company) were also acceptable.
Typically, ethylene based copolymers have melting point temperatures of less
than about 110°C are not suited for autoclaving at 121°C applications. Fur-
thermore, only a limited range of proportions of each component allows the
25 simultaneous fulfillment of the flexibility and autoclavability requirements.
Preferably the first component is chosen from the group of
polypropylene homo and random copolymers with alpha olefins which
constitutes approximately 30-60%, more preferably 35-45%, and most
preferably 45%, by weight of the film. For example, random copolymers of
30 propylene and ethylene where the ethylene content is in an amount within the

range of 0-6%, and more preferably within the range of 2-6%, of the weight of



11 the propylene is preferred as the first conponent. The relative
conononer contents herein shall be stated as wei ght percentages except for
et hyl ene w@ nyk678&al cohol copol yners where the rel ati ve conPODUSI/S09Bt ent | S
stated as a nole percentage. 5 The sacond conponent of the RF | ayer 14
confers flexibility and |ow tenperature ductility to the RF |layer 14 and
is chosen fromthe group consisting of polyolefins that do not have

propyl ene r epdid progylene tsqaréfénexhas the ﬁrs]benpoxbaﬁéﬂlqmlayxoé edmoomeri ncl udi ng

et hyl ene copol yners i n¢l udi ng ybut ene, butene et hyl ene

copol yners, etcHHERB é‘ewlh?}aué’@é*faé?deas "Yﬁ)g}ﬁé’ﬁ@le?tﬁﬁ@ssexﬁﬁﬁt forgthxlencaaatlat e
contents bet PRy copol yners
wi t h et hyl ‘2’%?&%}191[ e nten ‘?’hgrt% e éﬁé)ve %%ongp&rng%ﬁ %%tat?&ﬁ%&é%% et hyl ene
n- butyl acryl @tc;ﬁ;eﬁ@g@lyrrers W th n- butyI acryl ate content of between
20-40% ethylene acrylic acid copolymers with the acrylic acid content of
great &r than appr oxi n‘ﬁh@ﬁ}wllcs%mmﬁle@@frﬂﬁﬂ@l@ebﬂG%I:fgréfbxtbdlimasd are sold

(Chevron) . Bty SRRl BRT T RF Wi Bhorebtiob e bione Cocona
conponent i s ebhdi®ing\dsPBE ok thy dPawt K8 BiopHenSPepeatipd@s] ltsghﬂmt radename
AFFI NI TY VP 8770, Mtsui Petrochem cal Conpany under the designation

TAFMER A- 4085,pr@ylmlbﬁmﬁxmhmqumsma@mdmg@a@km copolzmedrsPBgudiog ( Shel |

Chem cal Co.), sh d constit ap i mat e 25- 5 % nore preferably
35-45% and ?‘&? be%@)aeezlvqm%n? VBIRS ROV KV e 1 st and

secong conpongpbAvAlk @é@d& iR eRGedh PhAK vpgl e conponent
sel ected from aﬁﬂ?ﬂws’n‘g’l tin terrpeerature andern ?#ex?g glxlolf%e%‘?dl ns such as
t hose pol ypr omﬂiyda&msnahylchcnyate bepdiymemsithGoethpragryl a6 comtehets béthg pr oduct

designation FPO The nelti n%ﬁpm nt ter‘r‘ie erature of this corrponent shoul d be
greater than DPSBVeenRRBroxXHBAlRRYFOr4e0, cHY: @Wd??ﬁ@cmecﬁ%qquiﬁ“éhdbnponent

shoul d consti R a@ﬁﬂ@@&téﬁ’ oPBRY YRG! etﬁ{deﬁ@?crﬁll:c ac'x@é(ﬁ)roiymers

with the acrylic acid content of greater than approximately 15%. An example

15 of these products are sold under such product designations as Tafmer A-4085
(Mitsui), EMAC DS-1130 (Chevron), Exact 4023, 4024 and 4028 (Exxon).
Preferably, the second component is either ULDPE sold by Dow Chemical Co.
under the tradename AFFINITY VP 8770, Mitsui Petrochemical Company
under the designation TAFMER A-4085, or polybutene-1, PB8010, PB8310
20 and PB8410 (Shell Chemical Co.), and should constitute approximately 25-
50%, more preferably 35-45%, and most preferably 45%, by weight of the film.
The first and second components of the RF layer 14 may be
replaced by a single component selected from a high melting temperature and
flexible olefins such as those polypropylenes sold by the Huntman Company
25 under the product designation FPO. The melting point temperature of this
component should be greater than 130 °C and the modulus less than 20,000
psi. This component should constitute between 30-60% by weight of the RF
layer.
To impart RF dielectric loss to the RF layer 14, certain known high
30 dielectric loss ingredients are included as the third component of the film

structure 10. For example, EVA and EMA of sufficiently high co-monomer



To inpart RF dielectric loss to the RF | ayer 14, certain known high 30
dielectric loss ingredients are included as the third conponent of the film
struct ur va01/5¢763 exanpl e, EVA and EMA of sufficiently hiporweewmsesner WO
01/56783 PCT/ USOL/ 03993 12 contents exhibit significant dielectric |oss
properties at 27 MHz to allow the conpositions to be sealed by the
dielectric process. Polyam des as a class of nmaterial, and ethyl ene vinyl

al cohol (" EVOontehepedhybiedignifitanp dizidctric Ipssaatupeties 42 7MNHE @b yliowitheEVA
copol yners), both possess high dielectric | oss properties 5 at suitable
t enper at ur es. IHOsitpss fake sealed by dhesdiplsetrig peooesic, Polyamifesasrieclass Bf or i des,

and fluorides,_copol . of Dbj.s-phenol - neRI.chl ar dri.nes , known as
PrENOS( 1) ( Ul i EIER8! YR B A0R ARGt ] BroquiRe
chlorine and fhRfdroIgsing MVeA BoolyrR&h)y BEHh pokdekd ﬁgﬁai(e@ectﬁtﬁmﬁswpérﬁ@gren- tally
unsound as incineration of such a material would generate inorganic acids.
10 Therefore, atlsuitatié tethpemanpen cdthendctivhmarFidlsipeludg RVIGs vinybflise abl y chosen

from the classg,of, pol ides. Prefera t he, pol yam des .of, .t he present
nvent i on wi | 1SR or gt Fap g e R R SPUEERORRETR om ¢ he
condensati on rgaGh APIKENGXY Sn 02MidY. BONRVAOSghMIRR coichflior a range
of 2-13, aliphatic polyamdes 15 resulting froma condensation reaction of
di -aci ds havi ntijese ahiorimerand diwbsne couitdihing palynamgweoull i2ake3hep ohyicomntas

resul ting from[he condensation reaction of . dinmer fatty. acids, apd am de
cont ai ni ng cop@ly #asand a3 HigBIFration oL Ruchya rgpigrighwo E?‘éﬁ‘i‘?"%@?r@?&f’n&’é ‘nyl ons

are wqdely use%&&fqr%ﬁ% Wobﬁ%n&ﬁ%@ﬁé% I8y 10hs b AR ARG a1 stance to

the film However, e nylons not: e layer which
contacts nedi ctk cked of padiEnides.i N sone i nstances they can contam nate the
solution by leaching out into the solution. However, it has been found by
the applicants of the Poefexsbiv thempobiamidas of faa prosent Biysntianeil feghogen aci d

pol v s 2! e AR A PR B0 B g o0
amines having a carbon number within a range of 2-13, aliphatic polyamides
15 resulting from a condensation reaction of di-acids having a carbon number
within a range of 2-13, polyamides resulting from the condensation reaction of
dimer fatty acids, and amide containing copolymers (random, block or graft).
Polyamides such as nylons are widely used in film material because
they offer abrasion resistance to the film. However, typically the nylons not
20 found in the layer which contacts medical solutions as in some instances they
can contaminate the solution by leaching out into the solution. However, it has
been found by the applicants of the present invention that various dimer fatty
acid polyamides sold by, for example, Henkel Corporation under the product
designations MACROMELT and VERSAMID do not’ lead to such significant
25 leachable levels and thus are the most preferred third component of the RF
layer 14. The third component should constitute approximately 3-40%, more
preferably between 7-13%, and most preferably 10%, by weight of the RF layer
14.
The fourth component of the RF layer 14 confers compatibility
30 between the polar and nonpolar components of the RF layer 14. The fourth

component was chosen from styrene-hydrocarbon copolymers and preferably



25 | eachabl e I evels and thus are the nost preferred third conponent of the
RF layer 14. The third conmponent should constitute approxi mately 3-40%
nore prafenabd7gs bet ween 7-13% and nost preferably 10% bgTAWeSIIgPI30f t he
RF layer 14. The fourth conponent ofsthe RF | ayer 14 confers conpatibility
30 between the polar and nonpol ar conponents of the RF |l ayer 14. The fourth
conponent was chosen from styrene-hydrocarbon copol yners and preferably WO

01/56783 PCT/ %%e%ga%arbéﬁbwckrcsﬁa%mgrsa@lﬁamwbw B BRS S such as
a fied by

SEBS copol yners$ th are nodifi mal ei ¢ anhydri de, epoxy, or

car boxyl at e f urdifiedrigi intleEsanhjdrade, eprxyf eraifioxylabefubctionahiticogostent i s an
SEBS bl ock copol r that |s maleic. a | de. functionali.zed, .Such a
product is soPEFf%'gﬁgﬁé? %“@héﬁf“@ﬁ?e“ébﬁ?ﬁgﬁgitlﬁﬁ]ﬂé‘?p %Mﬁ‘ft ig@eleihat i ons
KRATON 1901X A4 %anclidg r i

appr oxi mat el yg@@%% rr%c-r{le %?%?’e?g%q f/ﬂ%?%?/?%l‘gﬁggtr}glst@%?fé? lte(?%xﬁ?%/nym% by
wei gh$ of t heuffferlpaydarct debigdatiomsalyRAITON b0 1dkesd r9a2bKe The fowrtd ude a fifth

conponent to the RF layer 14 of an SEBS bl ock copol yner, not podified by
the above fun€emBeRENt ghaydheonstitite apprarimatelins4Hhemem RN E 13Kl | Cheni cal

Conpany under aﬂt“gg‘é’g@'g%@ﬂ??@ég’gﬁégﬁﬁgfé%ma%}péz or G 1657. This

conponent shou ute wel ght of the RF Layer, nore

preferably between 7-13%y alsdtt debisdbletociheinadi 5ifth Compolicat &y tAbRF lajre RF
susceptible layer will have a thickness fromabout 15 1-9 mls or nore

preferably frdfofpoSEBS tdodk dopolymmr.mof siodified bivdbe ahavedencaenyl erebut 5. 0
e R
enbodi ment  of gbienAibEIGPATONGN6E2 Br BAMISTY Ths R Rnb@%Rbuld Consfitas posed
between the skin'layer 12 and the RF | ayer 14. The 20 core |ayer 16
confers heat dettesn 54016 by sicightnt the Rbhbayfer,axorb iprafergbly betwrenf/i-1 3%,
and most preferably 10%.
Preferably the RF susceptible layer will have a thickness from about
15 1-9 mils or more preferably from about 5.0 mils-8.0 mils, and most preferably
about 5.0 mils. The skin layer will have a thickness within the range of about
0.2-3.0 mils and most preferably about 0.5 mils.
Figure 2 shows another embodiment of the present invention having
a core layer 16 interposed between the skin layer 12 and the RF layer 14. The
20 core layer 16 confers heat distortion resistance, and flexibility to the film
structure 10 and compatibility among the components of the film structure 10.
Preferably, the core layer will have a thickness within the range of 0.5-10 mils
and more preferably 1-4 mils. The core layer 16 includes three components.
The first component is a polyolefin and preferably a polypropylene in an
25 amount that constitutes in a range of 20-60% by weight of the core layer 16,
more preferably 35-50%, and most preferably 45% of the core layer 16.
The second component of the core layer 16 is chosen from a group
consisting of compounds that confer flexibility to the core layer 16 including
ULDPE, polybutene copolymers. Preferably, the second component of the
30 core layer is ULDPE or polybutene-1 in an amount by weight of 40%-60%,
more preferably 40-50%, and most preferably 40%.



structure 10 and conpatibility anong the conponents of the filmstructure
10. Preferably, the core layer will have a thickness within the range of
0.5-10 mwa@or/sates nore preferably 1-4 mls. The core | ayerPpdBUSOIi3omes t hr ee
conponents. The first conponent is gypolyolefin and preferably a

pol ypropyl ene in an 25 anmount that constitutes in a range of 20-60% by

wei ght of the core layer 16, nore preferably 35-50% and nost preferably

45% of the core |ayer The thilheosgarncbfahigae &iyer If istchesea dioen & gioap o6 i s
chosen froma group consisting of conmpounds that confer flexibility to the
core |ayer 16 ¢fqiepquainthat eonfmeompetibibitn amensdbp epppancsts ofthsreoralelgr, t he

second conpone . 3 aver i L DPE, or pol ybutene-1. in an anpunt
by i ght of s Rbb e el BydrBuEbod Bt oMo PRRR ERTANLT, 205 Vo
01/ 56783 PCT/ USKBS ®ER83opdidméRe TthBitkicd sspmegits irtdn dhunt preferhityer 16 is

chosen froma group of conpounds that confer conpatibility anong the
conporfent s of Wibingoragd efyfet0% by vemghtiof Slendesslageryibemerdyrdierablr bon bl ock
copol yners and st preferabl S bl ock copol yners. The third conponent
is in an anoun %TW&P%PS&?“‘%QS% a range of 5-40% by weight of the core

llayer 16, nore preferabk¥isdpodstife tRadh 40Sfouh %ﬁﬁ&%&hb’of]tﬁgf‘%orﬂalngﬂ@,l SO

possible to add as a fourth conponent of the core |ayer ground trim
scrap nmat eri al regemod drimdccipmateyidl hecomand flarcig the npnofacimang af oertsinersThe scrap

material is dispersed throughout t core layer 16. Scrap nay be 10 added
in an amount p s Wrapgngtep! @Heraﬁﬁﬁmg%ﬁtéh%ﬂw@ é@a% kﬁﬁ §?€é%‘ﬁgy Bf the core
| ayer, 16, and . Rl C

pr ef elro(}lbl y W tﬁﬁ%ﬁgrﬁﬁeﬁ%rg%tgxg%@gﬁ?‘%ﬁ%%ﬁé&@gﬁnﬁﬁgﬁg O’?p?e@?‘{% Fgr%ggfﬁlse heet
structure of Feqelayelld,nnd utirdipreferats ithirothe eamgt a€ 10-B0Ymdfosadhered to a

side of the RF | ayer op;ﬁpsite t he ski(r)l 15 layer 12. The sol ution contact
| ayer 17 i ncl uprsteratly sithinothp saea063t18% nay be chosen fromthe same first

three components and tﬁ?geuré 3w J(h%qltlmpoei“ &A% ure of Figure 1 including a

solution contact layer 17 adhered to a side of the RF layer opposite the skin

15 layer 12. The solution contact layer 17 includes three components that may be
chosen from the same first three components and the same weight percentage
ranges of the core layer 16 set forth-above. Preferably, the solution contact
layer 17 has a thickness from about 0.2-1.0 mils and most preferably about 1.0
mil.

20 Figure 4 shows another embodiment of the multiple layer film
structure having the skin layer 12, core layer 16, and RF layer 14 as described
above with an additional discrete layer of scrap 20 between the skin layer 12
and the core layer 16. Figure 5 shows the discrete scrap layer 20 between the
core layer 16 and the RF layer 20. Figure 6 shows the scrap layer 20 dividing

25 the core layer 16 into first and second core layers 16a and 16b. Preferably, the
layer of regrind should have a thickness within the range of 0.5-5.0 mils and
most preferably 1.0 mils.

Figure 7 shows another embodiment of the present invention having
seven layers including the skin 12, core 16, and RF layers 14 discussed above,

30 with a barrier layer 26 interposed between the core 16 and RF layers 14 and

adhered thereto with tie layers 28 attached to opposite sides of the barrier layer



ranges of the core layer 16 set forth above. Preferably, the solution
contact ' ' layer 17 has a thickness fromabout 0.2-1.0 mls and nost
preferabwoab®is3 1.0 ml. 20 Figure 4 shows anot her enmboBCTERE/BHI3t he
multiple layer film structure havingist he skin layer 12, core |ayer 16, and
RF | ayer 14 as described above with an additional discrete |ayer of scrap
20 between the skin layer 12 and the core |layer 16. Figure 5 shows the

di screte scrapol Fgmre 3Ghbtves thedarrichéayecds betivayrethe toredaykrtl Gan®hel skiter 20.
Figure 6 shows the_scrap layer 20 dividing 25 the core |layer 16 into first
and second cor®®f 43eFiuisd shovs thebarrier By er2odiyidingdhe corgyayier & infegr i nd

prof or ably 1. 0" ReE g b 3B HOTHE RRREleyt 2 eitalty MR AP RariP o on

i nventi on havipagperties\o&thd Rlyestfuctire 1 0dTAgGbArtier Blidr6lieselédéd®rdifi thaand RF
| ayers 14 di scussed above, 30 with a barrier [ayer 26 interposed between

the cére 16 amsoupRrconsipbrgcthylcahvingloHechols sugle pethet spld vnder thelnaper s 28
attached to ORPOSI i des.qf .the barrier l.ayer WO Q1/5678 UsQo1/ 03993
15 26, i gur o B bR SReRtt By dpe Lt A R T ER SRR ST A BTG anc
the skin | aygDupent CcatiEs C%.)?Hﬁ%%itﬁféecoh%f h&@Y1ohMIRcopSlyRbiisdigs t he core

| ayer 14 into two core layers I4 a and 14 b. The barrier |ayer 26
i ncreases t he Baaex ®apld ter Bripshofatolduss  Ribferabdy,fthd bargerlaypdr 26as diblyleihe barri er

| ayer 26 is selected fromthe 5 group.consistin t hyl ene vinyl al cohols
Suth as t hat SUBY alrabel Saes dRisthogs i e panee 4t B o THIEGHI 08! assy. or
crystglline palyan h as Sclar PA (Dupont Chemical Co.), high nitrile
contelﬁt acryl g’kltrlﬂ):l'gggglyners such as Barex (r) sold by British

Petrol eum Preferabl yThé tieldgems28eanayl tayelec2Q froen siodifledrRehylenenydl al cohol , and
has a thickness within the range of 0.3-1.5 m|s and nost 10 preferably 1.0

mls. The tie Prepydns cppolraprasackas tesespld werder tsairedustidesignptiens raxar
propyl ene copQhyiRls EHElcAT Bl Hudpads ank Buld AlG mdRsignat | ons

Pr exar
within the range of 0.2-1.0 mils and most preferably 0.5 mil.

15 The above layers may be processed by coextrusion, coextrusion
coating, or other acceptable process. It should be understood; however, that the
method of manufacturing the film structure is not-a part of the present
invention, and thus the scope of this invention should not be limited to this
extent.

20 These materials may be used to manufacture I.V. therapy bags such
as the one shown in Figure 10 and generally designated as 30.

Figure 11 shows a drug reconstitution device 50 having a flexible
diluent container 52 and a vial access device 54 connecting the container 52 to
a drug vial. The diluent container 52 contains water, saline solution or a

25 ringers lactate solution or other solution suitable for reconstituting a drug. The
diluent container typically is available in various sizes including 50 ml, 100 ml
and 250 ml. The drug vial 56 contains a powdered drug or liquid drug that
must be mixed with the diluent before being administered to a patient. The
operation of the drug reconstitution device 50 is more fully set forth in U.S.

30 Patent Application Serial No. 08/986,580 which is incorporated in its entirety

herein by reference and made a part hereof. It has been found the films



(Quantum Chem cal Co.) and Bynel (Dupont) and shoul d have a thickness
within the range of 0.2-1.0 mls and nost preferably 0.5 ml. 15 The above
| ayers nayobesq@sdcessed by coextrusion, coextrusion coatpPayUSaro3gther
accept abl e process. It should be undersst ood; however, that the method of
manuf acturing the filmstructure is not t-a part of the present invention,
and thus the scope of this invention should not be limted to this extent.

20 These mat er gidussdiBiboPeharedtadequiraMtaterpbrdatriey prdpbaica iy ploagie theich  as
the one shown in Figure 10 and general Ié)of esi qnat ed as 30. Figure 11 shows
mn

a drug reconstditugnt emtaiesriS2dn tge Hami aryl vdlyne cogpingisnt cont ai ner 52 and

a vial access device 54 connecting,the contai.ner to . ial. Th
di | uent contai ner 52 iﬁ)‘ﬁﬁgﬂ‘éﬁ?@fugtp? C%rﬁ?lp?feﬁlslﬁﬁﬂa?geno%ﬁm% Sgé)%?ﬁl}% rs ©
lactate sol uti Q&e@ﬂvi%ﬂ?ﬁa}v%@éﬂidaﬂj&‘di 6Bl RpoP byéBe@hYattistihdigia, drug. The

di luent container typically 1s available in various sizes including 50 m,

100 ms and 25Dhiskequithethdt thg contalinebfdewalts€i0rte readewidenaterial ithaghasa | i qui d
drug that nust, be mxed with the dil uept fore.being adnministered to a
patient. The Wgkpariepip ‘B‘PISPH%E%F'ug‘ar@E%%g?‘FBWf&RC H‘é(gilté@n%‘éssdgw te fully
set forth in U I I I : ichis

i ncor por at ed i%fsal ﬁ&ég@gggryﬁﬁﬂgdyg?y% légfdg?égﬁggnagg/géygggé&gq%%@t her eof .
It has been f opfbritdeidss tham 7WbP Wefph 31 RES/prifanb RIS 3hanl @ diyseaigited above

have inadequate water vapor barrier properties to proyvide the diluent
cont ai ner 52 i aftarfiee emtaimer hagibasaquaclaysd gk Icbrpnatost 30 miputesandesi r abl e

that the contai,ner, 52.4S capab of bei hi it hout
havi nbo an addi ?W’i?ﬂﬁsr ]c?\/lgPW?gBr %’?’reol\r/lea?‘ﬁgglg% %"‘?@ﬁg"f’ &Qgt[e(elr%l&gl?% hi s
requires that {RenCosvatingve Mimkidwnkt 25°€0 1R stREEcAkaiferSRbE iaRb skidy has a

hi gh barrier to noisture loss. In a preferred formof the invention the
sidewal | s of the56maiW¥ERtcaiterer when 4n dwsacdavad aentainet igpiaced i @ss t han 8% by

O o Bitonmantatty S Tatk Eharteoohe B s A MafRShuRlaf) 6 Ay ! s
for 90 days.

15 Figure 12 shows a two-layered water barrier film 70 that is suitable
for fabricating the diluent container 52. The film 70 has a skin layer 72 and a
radio-frequency susceptible layer 74. The skin layer 72 can be selected from
polyolefin materials and more preferably from polypropylene polymers and
copolymers and ethylene homopolymers and blends of ethylene homopolymers

20 and ethylene and «-olefin copolymers. In a preferred form of the invention,
the polypropylene should also be a high molecular weight polymer having a
melt flow rate from 0.5-20 g/10 min., more preferably 1-10 g/10 min. and most
preferably 1-5 g/10 min. The term "melt flow,” “melt flow rate” and "melt flow
index" is used herein as the amount, in grams, of a thermoplastic resin which

25 can be forced through a given orifice under a specified pressure and
temperature within 10 minutes. The value should be determined in accordance
with ASTM D 1238.

Polypropylene copolymers can have ethylene conomoners up to
about 3% by weight of the copolymers. Suitable polypropylenes are sold by

30 FINA under the product numbers 6253 and 6671 having melt flows of 1.5 g/10

min. and 11.0 g/10 min. respectively.



after the container has been autoclaved at 121 C for about 20 m nutes and
10 stored for 12 nonths or nore in an environnentally regul ated conpart nent
havi ng 33O pebass ve hum dity at 25 C. The 50 ml cont ai ner P6€VORH1AN3993s0
satisfy the sane WTR criteria when gn autocl aved container is placed in
an environnmentally regul ated conpartnent having 15% relative humdity at
40' C for 90 days. 15 Figure 12 shows a two-|ayered water barrier film?70

that is suitable forFfgaks 1T sHowdG driyh 6H the!@MtiofisHib BetAREn B thitk@esbdsl m 70 has
a skin layer 72 and a radio-frequency susceptible |ayer 74. The skin |ayer

72 can be sel efthegskin biyer FPoangddhe tadip-fraquentiasusceptibledpyes 74roétherfilol y from

pol ypropyl ene pol yners an copol rs .a l.ene, ho rs, and bl ends
bF abhy! ene RORSE heE Boteaniront ycaneany B ofarRb By tgmted | o
preferred fo_r rﬁbﬁ%véd\?y AW W4rRfs cothPRaf Nﬂﬁfél@ﬂés@é%%‘oﬁﬂh@@kiﬂl%le? Qnde a hi gh
nol ecul ar wei ght pol ynmer having a nelt flowrate fromO0.5-20 g/10 mn.,

mor e pr ef er ablsyallayed (igdibdrevuancyasusceaptible layer)e fifthalplot of it dgptapOintpfitheThe t erm
"melt flow " "nmelt flowrate” and "nelt flo i ndex" .i s, used herein as the
amount, in gra%t}veo £7E} %%Pa@flil%yeré@{ Waaﬁ}/%rw? s g HeBROIMEPREY ¢ hr ough a
given orifice ' | L ?%H&r , L thin 10

m nutes. The vag uehg%(ljoéfégq%lfg t%%f g{e%é%gg%%}gk%ggr anggq%wﬁ}lﬁ%ﬁ%?%% 1238.

Pol ypr opyl ene despibley imafediutsly Abore, wilhiydve niee dsired@NETR. Hor the 50 allaud 3% by

wei ght of the copol yners. Suitabl e polypropyl enes are sold by 30 FI NA under
t he product nufBerlcopgimprassy fethrabone,the gkiptayer tblfémsssmﬂlb%r@}/q@hanm n. and
11.0 g/ 10 m n., respecktive : 3 Fi gure 13 shows
a gralgh of '_the3 (? ré’lﬂatafloﬁns Jl“'%retgée@%%dgé(né?%gg’?"ﬁiggiﬁggé{égg%%fwﬁﬁéoﬁi n |ayer. 72
and the radi o-JréeAUBNEYMIBEGERS ilils€o hisyie 8.0 4N THRalllhyesh&l@Wave 1 Fi gure

12 to achieve the desired WTR. The desired WTR can be achieved by having
vari ous conbi rthickagss ffont diouk Adgsidstofabputtdemilki n | ayer and

As set forth above, the skin layer may also be of an ethylene
homopolymer such as a high density polyethylene having a density from about

15 0.930-0.960 g/cc.

In yet another form of the invention, the outer layer can also be a
blend of an HDPE and-an ethylene and a-olefin copolymer having a density of
less than about 0.930 g/cc and more preferably from about 0.900 g/cc to about
0.930 g/cc and preferably is a linear low density polyethylene. The skin layer

20 blend should have by weight from 20-95% HDPE and conversely by weight
from 5% to about 80% LLDPE and more preferably from 25-45% HDPE and
from 55-75% LLDPE, and most preferably 30% HDPE and 70% LLDPE.

The radio frequency susceptible layer can be selected from those
three, four and five component blends set forth above and most preferably is a

25 four-component blend having in amount by weight of 40% polypropylene, 40%
ULDPE, 10% SEBS and 10% dimer fatty acid polyamide.

Figure 14 shows a three-layered water vapor barrier film having a
skin layer 72 a radio frequency susceptible layer 74 and an intermediate layer
76. The skin layer 72 and radio frequency susceptible layer 74 can be selected

30 from the same materials as set forth above for the two-layered film shown in

Figure 12. The intermediate layer 76 enhances the low temperature



5 seal layer (radio frequency susceptible layer). If the plot of the
datapoint of the relative thicknesses of the skin |layer and seal |ayer

pl aces t wOoduas@pdi nt on or above the plotted |ine then, parUSEx3PLI Ng 50
m container or 100 m containers degcribed i mediately above, will have
the desired W/TR For the 50 m and 100 ml containers set forth above, the
skin layer thickness will be greater than 10 3.0 mls and nore preferably
at Igast gbgutpe??foﬁnmﬁleﬁtﬁei filkn Zhahdemerpreforred formafod ttebihyerftioons about 3.5 nmil s
to about 8.0 mls. The seal |ayer should have a _thickness.from about 3.0
nls to about mIxplefin Matepal @étn){?fé Hq{er&%@&OIWY%%eﬁ?qngﬁéwlw al so be of

an ethylene h oly ' | '
Gensi (11 om Atmupter SEfa K0 BRgi ol 4RIt EL 00y, 12 ©
i nvention, theaQiHemblRN6t reRfroth 66-108g/80 mil. emMbregreformbyDREO gd-min. et hyl ene

and a-ol efin- copolynmer having a density of |ess than about 0.930 g/cc and
nor e pr ef er ablapdfmeshprefierably d-D9/0 0 giiac Stitabiheegtomers gpdudgl sbaergandpr ef er abl y

mre . ‘ .
by wel gnt 1 r oo 8treaRm PR et Feoeiouiny ok kI PSR BRS "Shout 5056

LLDPE and nor &.BbEhfrd bingidne Sty RhgREe pfop9IEnS Gienb HokbiBls, and nost
preferably 30%0E£E%and h?O%%Ea E. The radig f?ggggncy rseuscepti bIZa | ayer

cgn be sgl ect?dtra’t-dmrﬂf erkw:ybl' @_olyeﬁrydames,;aodwexafidwfdiev&itymmﬂnémesm ends set forth
above and nost_preferably is 5 four-co ent bl avj ng ,h§ anount b
wei ght of 40%%%%?5@@1@%?3‘13‘5@/ ayef psspy V&%@ﬁ? %59%6363 8#"?1‘&9 bQ’at ty aci dy
pol yarg de. i qufif b Shous forh B8 19A6GHEH 384 Shs¥ger barrier film having
a skin |ayer a radi o frequency susceptible layer 74 and an internedi ate

| ayer 76. The skin | &yeprefareindm aflile ifiveatiorethe skisuisyss hns bilecknasser 74 can
be selected 30 fromthe same materials as set forth _above for {he

two- | ayered fifomehentr? mis tobgyt € mils, thy permedisiciaysrdig 2 thigkiessE0Bnhances
the lTowt enper ALl £ mffe«d WP 183l thjes%{ooﬁe%%éncyjs%sceptible layer has a

thickness from about 3 mils to about 7 mils.

15 Figure 15 shows a four-layered water vapor barrier film having a
radio frequéncy susceptible layer 74 and a skin layer 72 and two intermediate
layers 76 and 78. The skin layer 72 may be selected from the same materials
set forth above for the skin layer of the two-layered film shown in Figure 12
and most preferably is a high molecular weight polypropylene. The radio

20 frequency susceptible layer can also be selected from the same materials set
forth above for the radio frequency susceptible layer for the two-layered film
shown in Figure 12. The first intermediate layer 76 preferably is an ethylene
and a-olefin copolymer having a density of from about 0.900 g/cc to about
0.930 g/cc. The second intermediate layer 78 is a tie layer for adhering the

25 LLDPE layer 76 to the radio frequency susceptible layer 74. In a preferred
form the tie layer 76 is a modified ethylene and propylene copolymers such as
those sold under the product designations Prexar (Quantum Chemical Co.) and
Bynel (Dupont) and should have a thickness within the range of 0.2-2.0 mils
and most preferably 0.5 mil.

30 In a preferred form of the invention the skin layer 72 has a thickness

from about 1 mil to about 4 mils and more preferably from about 1 mil to about



performance of the film70 and in a preferred formof the invention is a
polyolefin material and nore preferably a pol ypropyl ene bl ended with an

el ast omrewO Bufd78&bl e pol ypropyl enes for the internedi ate | BgEUSTIG393e t hose
having a nelt flowrate fromO0.5-20 gf9l0 mn., nore preferably 1-10 g/ 10
mn. 5 and nost preferably 1-5 g/10 mn. Suitable elastoners include
styrene and hydrocarbon copol yners and particularly diblock, triblock and
star bl ock copgliknie Firstehldth&ige RyOP0 R3S thickR&E Fronitoxt 2RgIsRe Opy| ene

di ene nmononers, ultra-low density polyethyl enes, and very-low density

pol yet hyl enes. abopt ¢ fmdlsaapidymarh preferalely feori 2milsitapeout3amily yheris lgyer 78r om about

70% t o about 99% ol ypr | ene from apout 1%t o.about.. 30% el ast oner .
In a preferr edg‘PBﬂa?}?a@F aﬁﬁ’é&%%ﬁﬂﬁ (_gﬂ'gt%{i%_ﬁ?aafnp%??ef?géy ng}scﬁ?ﬂ é}ges from
about 2 mi|s tQiRbestueflcydusSoptibRayR hed MBHIALS AN 8boliBSnis folbekeSs from
about 2 mls to about 4 'mls and the radi o frequency susceptible |ayer has

a thixkness fmdsm about 3 mils to about 7 mls. 15 Figure 15 shows a

four-layered water vapor barrier fjilmhaying a, radio frequency susceptible

| ayer 74 and a skin |él97§rbawr§$r859 Spue ?‘ﬂ&dil‘éta%‘?% P Yihgedng 78, The

skin layer 72 ; t aat:er al: h above for
BAbHE, RURR LY hAMCE BT agﬁe&sﬁmﬁ&wg‘h@e. BelufiQeld

the skin |ayer two-1ayere own I n re 12 nost

preferably is Aelibiilly 1d @eartas haveiaghdduded offelspyityeoflessthen 1500000 RO frequency
susceptible | ayer can al so be selected fromthe sane materials set forth

above for the ndnerefpreigrabhclpsssthan B399 psi prd mestseferahly lesidhatayered film

shown_in Figur Thefirst i nternmed elﬁ,xg]{ r ly.ls an

et hyl é‘%e and gQOélﬁ()leﬁ)sh Ig%sgﬁ)ﬁnn%ef%ﬁ%g?elﬁ%ﬁa‘fe&ensi 1%/&/21{;1% S_(C)O%Eg Ogyatlﬁ%. 900 g/cc
to about 0. 93Qhed G6red than SEE/MhenIQ roERGted CorhPir@hent Bavifig 85%irélativyer for
adhering the 25 LLDPE |l ayer 76 to the radi o frequency susceptible |ayer 74.

I n a pref erredhurhigitpat A2° ¢ fag 12ayenths7@ lprgenambwheén pldcestinyghene and propyl ene
copol yners such as those sold under the product designati.Qns Prexar
(Qiant m Chen SxioBEeR ALY S b TsEat Bt LA SR el e ERness

wi thin the rangg opfyas dieZoftallel RsesABE HRSE PhbtessrafelablPreds Hhd 7% and

15 most preferably less than 6% by weight of the contained water. The barrier

films also have a content of elemental halogens less than 0.1%, and more
preferably less than 0.01%, a low molecular weight water soluble fraction of
less than 0.1%, and more preferably less than 0.01% and most preferably less
than 0.005%, a maximum dielectric loss between 1 and 60-MHz and between
20 the temperature range of 25-250 °C of greater than or equal to 0.05 and more
preferably greater than or equal to 0.1, an autoclave resistance measured by
sample creep at 121 °C under 27 psi loading is less than or equal to 60% and
more preferably less than or equal to 20%, and the material does not strain
whiten after being strained at moderate speeds of about 20 inches per minute at
25 about 100% elongation.
Barrier films of the present invention were tested in accordance with

the following procedures.

30



30 In a preferred formof the invention the skin layer 72 has a thickness
fromabout | ml to about 4 mls and nore preferably fromabout 1 ml to
about WOWQLB&788 PCT/ USOL/ 03993 19 3 mils, the first i nPeT/vsdishs | ayer
76 has a thickness fromabout 2 mls 40 about 4 mls and nore preferably
from2 mls to about 3 mls, the tie layer 78 should have a thickness from
0.2-2.0 mls and nore preferably 0.5 mls and the radio frequency

suscepti bl e | aerAUTOGCLAVABIRATY:f rom about 3 mils to about 7 5 mils. The
barrier filnms of Figures 11, 12, 14 and 15 have suff|C| ent flexibility to
serve as a contai ner fAgttoglavedsepangeris measirerbhy samplegrepfor iths inerease in

flexibility it t f el StICI s .t han
150, 000 psi atrflla arHEgeqpr%?eaF ?%fy Iu%esrlytfli)ahp 0898 dmﬁéﬁoxﬁoghen%’z?d%’reeferabl y
| ess than 10 1&915&193ﬁggtbe'ﬁgﬁsﬁdrpﬁreqhﬁrmgo%ns aI so have a WTR where a 50
m container when stored in an environnmental ly regul ated conpart nment

havi ng 35% relative humdity at 25 C for 12 nonths or |onger and when
pl aced in an | at ed conpartnent having 15%rel ative
hum dity at 40 ?%%&@gﬁﬁﬂom ainer |oses |less than 8% nore
preferably less than ?S@n@d?ﬂlarétéfmtvmﬁ&@a@l&wed%ﬁcsxmﬁﬁr&zps@aaew ght of
the contained water. The barrier | ms al so have a content of el enental
hal ogens | ess gchhmg Equipfgntanki bydﬂrefelptb&‘laﬂcazbdtgﬁ foressycldi@amne 0f 8ot 54 | ow

nol ecul ar wei ght ter soluble fraction, of s than 0.1% and nore
preferably | es¥Colin THeFRBAUIE 455 fe‘})Wghé‘f%la?g F“étg%la"?%ﬁbe‘ltd@é%: a naxi mum

dielegfric | Osi%r9@51?9@%1#uf%5‘%ﬁ9a%«%av?e§%89%& R ,T‘ﬁle%%‘* ture range

of 25-250 C of gre an or equa pre Iy greater

t han or equal pxessarelforabomun@edoadsaﬁceaieskeﬂrteﬁlemeur ed by Sarrpl e creep at
121 C under 27 psi loading is |less than or equal to 60% and nore
preferably less than or equal to 20% and the material does not strain

Vn\1hlnLteg Zzter b@h%{%wﬁgﬁggﬁ@erate speeds of about 20 inches per

Film cut into about a % inch strip and stretched on an Instron
15 machine to 100% elongation at 20 inches/minute and the stretched strip is

observed for the presence of strain whitening.

(4) ENVIRONMENTAL COMPATIBILITY:
The environmental compatibility comprises three important
20 properties: (a) the material is free of low molecular weight plasticizers which
could leach into landfills upon disposal, (2) the material can be thermoplasti-
cally recycled into useful items upon fulfilling the primary purpose of medical
delivery, and (3) when disposed of by energy reclaim by incineration, no sig-
nificant inorganic acids are released to harm the environment. ("Envir."). The
25 composition will also contain less than 0.1% halogens by weight. In order to
facilitate recycling by melt processing, the resultant composition should have a

loss tangent greater than 1.0 at 1 Hz measured at processing temperatures.



Barrier films of the present invention were tested in accordance with the
foll ow ng procedures. 30 WO 01/56783 PCT/USOL/ 03993 20 (1)

AUTOCLAVABD b1/36Y83 Aut ocl ave resi stance i s neasured by sanpPeTws@e#EB9930r the
increase in the sample length, at 124 C under 27 psi |oading for one hour.
The autoclave resistance nust be | ess than or equal to 60% 5 (2) RF
PROCESSI BI LI TY: Containers of 50 ml volunes are sealed on a commerci al

scal e RF seal(sngOFWTION COBPAAMILKTef el at 12 kilowatts for a cycle tine
of about 5-6 seconds. The containers are filled with water and autocl aved

at about 121 C 10 f orBapoJutiorpcompatibility weTheandhat asolufied cortaingd wethin ar e

squeezed w th 20 sure about 10 seconds. and checked for
aakage. (3 SRS T EN Ry FPEgphey e SRt BRSSP Ry and
stretched on a5 Co@ "’9'The15w'ﬁ?cﬁé7du'[‘£vste‘i’g}&%%*r%bﬂﬂwdcﬁ@n@fth@o i nches/ m nute
and the stretched strip is observed for the presence of strain whitening.
(4) ENVI RONVENGBposiidPAill Bt leksTian TH&6.envi ronnent al conpati bility conpri ses
three inportant 20 properties: (a) the material is free of |ow nol ecul ar
wei ght plasticizers which could leach into landfills upon disposal, (2)

the materi al PROPEGTIECal |y recycled into useful items upon
fulfilling the pri maryﬁpurpose of nedical delivery, and (3) when di sposed

of by energy reclai mbb{ebamemopﬁnmsraretwteébgmeasdnmhé WViDR@éni ¢ acids are
rel eased to harmthe environnent, §f( Envir."). The 25 conposition will also
contain | ess CRBAIGISEUPIeSted s differsat st of qnﬁlrema@?talt@ndmae&i | Theat e

recyqhing by 8hhinfAFES8 il YonthilErs 68 HhiARic A MRS N kR O 2dnfigve 2

Each container is filled with about 53-55 ml of water. Each container is
autoclaved at 121°C for about 20 minutes. One container is placed in an
environmentally regulated compartment having 35% relative humidity at 25°C
and the weight loss is monitored over time. A second container is placed in an
15 environmentally regulated compartment having 15% relative humidity at 40°C
for and is monitored for weight loss. The percentage of water loss is measured

based upon a plot of the weight loss over time.

(7) NOT ORIENTED

20 What is meant by the term “oriented” is a process of stretching a
material in a non-molten state either in a single direction or in more than one
direction to align a portion of the molecules of the material in the direction
stretched. The film of the present invention is fabricated in an extrusion
process that does not have an orientation step after the film exits the extruder

25 and has solidified.

Examples:

Two-layered barrier films of the present invention were fabricated
and tested to determine the WVTR of the container. In particular two layer
films having skin layer and seal layer thicknesses as set forth in Table 1 below.

» The skin layers were fabricated from polypropylene (Fina 6253) and the seal



| oss tangent greater than 1.0 at 1 Hz neasured at processing tenperatures.
WD 01/ 56783 PCT/ USOL1/ 03993 21 (5) SOLUTI ON COVPATIBILITY By solution
conpat i biwdoysenes nean that a sol ution contained within tpReTAUBIMIPS not
cont am nat ed by conponents which consfaitute the conposition. ("S.Conmp.")
The | ow nol ecul ar wei ght water soluble fraction of the 5 conposition w ||
be less than 0.1 % (6) BARRI ER PROPERTIES The barrier properties are
tested by measayel 4gs fbeicMd Rofa foupednaponehisblend feolyptopylerteyaindilbker ent sets
of environnmental conditions. The 10 containers are 50 m containers and
have si dewal | dtemmwmb@ﬁezéemer dimeo fatty aeid polyangde pndeyicas-adylong-bifented wit h

bout 53-55 t ¢l t 121 Cf bout
SOOlrJn' nut es. ﬁﬁ%ﬁirfgpgﬁglebl g@%ﬁin?sﬁ‘{'%fﬁ béﬁgﬁe X%’é‘%&%’% % 1 equl at? reda o
conpar t ment haVI ng B%Jﬂhﬁtw&@fmmwo9%@%&@@&@%&@ loss is

moni tored over tinme. A second container is placed in an environnental |y
regul at ed conpheetnefifilnhiata negmttﬁ%meﬂdabalecbu&nngnadlq@ecatcmmen@rgyftorfomnd is

nonitored for weight ] oss ent age of ter | 0SS | ured based
upon a pl ot of PREINKE %jﬂ’ﬂg?gL]?o vé[ ¢ CPRfAIneIs Wfﬁﬁﬁlaﬁ@‘éslﬁb?‘ﬁ i s meant
by the term "9 01 %ﬁes 'ﬁcﬁc@ﬁt%@ﬁaﬁher?ﬁfl@&ﬁpd tﬁe ﬁer?BIQWIﬁll abbﬂt a

non- nol t en staeelnt inasingle direction o e than one
direction to 3aBhg BfﬂraﬁéﬁrTh@nﬁbnﬁi‘indrhe/emﬂt@ﬁuétashzeﬂ ut hteaumd:leva alabout t he
direction stretched. The filmof the present invention is fabricated in an

extrusion prd@éss ferydmigyes. ﬁb@ copiyiBers vest iegeved from the E‘H"%@fi‘ff’e"?‘nd‘t he film

exits the extr oI| ed- barrier
films of the 8?’ S‘ima?%"éﬂ? 3vm $T& lé%gﬁ%laﬁggwgﬁ’}ng dé ?tgfe eterm ne the
W/TR of the cant@i MBE raté Bf Waket lo§$ﬂ;va§ m%ﬂ!ﬁrddﬁﬁ%fams/dayasreported in Table

1. The time for each container to lose 6% of its water weight calculated based

upon a plot of the water loss vs. time. A plot of these data is shown in Figure

13.
TABLE 1
Sample No. | Seal layer Skin layer Average " Number of
| thickness thickness measured | days to lose
water loss 6% of weight |
(G/day) of water
(Calculated)
223-5 5.0 mils 5.35 mils | 0.0285 109 days
' 223-6 6.0 mils 5.30 mils 0.0272 114 days
223-7 5.0 mils 4.75 mils 0.0305 100 days
) | 223-8 5.5 mils 5.0 mils 0.0286 107 days
223-9 5.4 mils 5.15 mils 0.029 98 days

1t will be understood that the invention may be embodied in other
specific forms without departing from the spirit or central characteristics

thereof. The present examples and embodiments, therefore, are to be consid-



filnms having skin | ayer and seal |ayer thicknesses as set forth in Table 1
below. The skin layers were fabricated from pol ypropyl ene (Fina 6253) and
t he seal W@003¢786783 PCT/ USOL/ 03993 22 | ayer was fabri capedukoionsss f our
conponent bl end of pol ypropyl ene, ultaa-low density polyethyl ene, diner
fatty acid pol yam de and styrene-ethyl ene-butene- styrene bl ock copol yner.
The filnms were fabricated by coextrusion. The filnms were fabricated into 50
m contai ners &yd fil ACiesgectsd illshaavSanf not irdstridtive ndel Bilvemiondenaind seal ed

using radio frequency energy to form_ a container having a fill port. The
cont ai ner s hadbedlimited tacthe defads givembiiein. 23  square i nches. Each contai ner
was then filled through the fill port with about 53m of water. The

containers were steamsterilized in an autoclave at about 121 C for 20

m nutes. The containers were renoved fromthe autoclave and placed in a
container having a relative humdity of 15% and a tenperature of 40C. The
rate of water |oss was neasured in grans/day as reported in Table 1. The
time for each container to | ose 6% of its water wei ght cal cul ated based
upon a plot of the water loss vs. tine. A plot of these data is shown in
Figure 13. TABLE 1 Sanple No. Seal |ayer Skin |ayer Average Nunmber of

t hi ckness thickness neasured days to | ose water |oss 6% of weight (G day)
of water (Calculated) 223-5 5.0 mls 5.35 mls 0.0285 109, days 223-6 6.0
mls 5.30 mls 0.0272 114 days 223-7 5.0 mls 4.75 mls 0.0305 100 days
223-8 5.5 mls 5.0 mls 0.0286 107 days 223-9 5.4 mls 5.15 mls 0.029 98
days



It wll be understood that the invention nmay be enbodied in other specific
forms without departing fromthe spirit or central characteristics

t her eof . Wiber/pi7esent exanpl es and enbodi ments, therefore, Par@sensys consi d
WO 01/56783 PCT/ US01/ 03993 23 ered im all respects as illustrative and not
restrictive, and the invention is not to be limted to the details given
herein. WO 01/56783 PCT/USOL/ 03993 24 CLAIMS 1. A multiple |ayer
thernoplastic structure: (1) a skin |€@uAIMSel ected fromthe group

consi sting of polypropylene, ethylene honopol yners having a density of
from about 0.930 glee to about 0.960 g/cc, and et hyl ene honopol yners

having a density of fy H}nﬂ?f?ﬁ'él%éﬁ@nﬂép‘i tlEgtrE’ctﬁlQO“t 0. 960 g/ cc bl ended

with an ethyl ene and a-ol'e aV| ng density | ess than about

0.930 g/ce, the skin {19)&%k1ﬂlay¢r@gleae(ﬂ ﬁbﬁxktﬁégtbupfco@iﬁﬁltg@f pbhigropyddpeut 3.0
mls; (2) a radio frequency susceptible |ayer adhered to the skin |ayer,

the radio f r@ﬁwmwom@@mqrmaefmgaa@m if¥oan abogt QePéng/P?@ Fbeui).-Yrkat er

than 0.05 at t te eratu es., of SOC t he

radi o frequencg{/c ﬁ%‘t%tgngomf’%@weﬁ g2 ({eg)e‘lty °§ %‘81(@9% ¥ Fht%e ect ed
fromst he grouppbeANEHEH NG méndeaquw%ﬁaﬁ @acbc-ammwogs elamgoi ynmers,
(b) a second polyolefin selected. fromthe group consisting 5 et hyl ene

copol yrer s, uldensitylless tishevabputyd. 930 g/est, thygklain @yeﬁmwmtmbuesaﬂﬁgreaﬁmtbme
et hyl ene copol ners; Péﬁ a radi o frequency susceptible pol yner sel ected
fromthe gr oﬁ% Q tng of (i) ethylene copol yners having 50-85%

ethylene content W t{b)GQaRBaHRLEcTh&EhEsle idyRMdheldd ts thOdQ Py g Sting of

radio frequency susceptible layer having a dielectric loss greater than 0.05 at 1-60
L0 MHz and at temperatures of ambient to 250°C, the radio frequency susceptible
layer having:

(a) a first polyolefin selected from the group consisting of
polypropylene and polypropylene copolymers,

(b) a second polyolefin selected from the group consisting of

LS ethylene copolymers, ultra-low density polyethylene, polybutene, and
butene ethylene copolymers;

(c) a radio frequency susceptible polymer selected from the
group consisting of (i) ethylene copolymers having 50-85% ethylene
content with comonomers selected from a first group consisting of

20 acrylic acid, methacrylic acid, ester derivatives of acrylic acid with
alcohols having 1-10 carbons, ester derivatives of methacrylic acid
with alcohols having 1-10 carbons, vinyl acetate, and vinyl alcohol (it)
homopolymers and copolymers containing at least one segment of
urethanes, esters, ureas, imides, sulfones, and amides, and

25 (d) a compatibilizing agent of a styrene and hydrocarbon copolymer;

wherein the structure when fabricated into a 50 ml container has a water vapor
transmission rate of less than 8% by weight after the container has been
autoclaved at 121°C for 20 minutes and stored for 90 days in an environmentally

regulated compartment having 15% relative humidity at 40°C.



2 0 acrylic acid, nethacrylic acid, ester derivatives of acrylic acid with
al cohol s having 1-10 carbons, ester derivatives of nethacrylic acid wth
al cohol s wavi/mgsid- 10 car bons, vinyl acetate, and vinyl aleohoko1(d3p93
honopol ymers and copol yners contai ni ng at | east one segnent of urethanes,
esters, ureas, imdes, sulfones, and am des, and 25 (d) a conpatibilizing
agent of a styrene and hydrocarbon copol yner; wherein the structure when
fabricated into a 50 nl container has a water vapor transm ssion rate of

| ess than 8% by weight after the container has been autoclaved at 121 C
for 20 mnutes and st @r ebhd gruchge @i lpimnl Fhewin theoirrerr and hydreeagbomt ed

conpartnent havi 15% re]l ative hum dit 40C. 56783 PCT/ USOL/ 03993
255 The ‘st r aoPRPEERF: & PloBh odSaumeitidoleddtost § et AP RSK el
copol yner is goBbRfter£opol ymer selected froma diblock, triblock or star

5

bl ock copol yners. 3. The structure of claim2 wherein the bl ock
copobyner is selected froma group consisting of a first

styrene- et hyl ene- but ene;.styrene block  copolyner,. and apal ei.c anhydri de
functionalized styr eng'- gﬁ‘ﬁﬁ%ﬁ&%ﬁ?&ﬁ‘@%‘f’%’%‘ﬁgﬁew RORO, ?fywﬁ?ctéy?g 4. The
structure of ' I &nbist: ki |eSetRy1PR-MRE ing a
nmelt flow rat g&(g?n% :%‘mb‘?&?‘s%%-%oh St/ilisg%gr%d %ﬁy Er%le st%ﬁ%ﬁ?ﬁ bo1 claim1l
wher ei n t he slkiopolyaegrand smaleiv aghydiiie iriciionalizedaniryrest-diylamebutée-siirenst r uct ur e
of claim | wherein the skin layer is a blend of high density polyethyl ene
and a |inear |WoskiOwslyerpol yethyl ene. a 0 7. The structure of claimé6

\/\/nerL in the skin |ayer conprises by weight of the skin |ayer from about
25% 1o about 95% hi gh density pol yet hyl.ene and ‘

4. The structure of claim 1 wherein the skin layer is a polyprdpylene

having a melt flow rate of from about 0.5-20 g/10 min.

5. The structure of claim 1 wherein the skin layer is a high density

LS polyethylene.

6. The structure of claim 1 wherein the skin layer is a blend of high
density polyethylene and a linear low density polyethylene.

20 7. The structure of claim 6 wherein the skin layer comprises by weight
of the skin layer from about 25% to about 95% high density polyethylene and
from 5% to about 75% linear low density polyethylene.

8. The structure of claim 7 wherein the skin layer is 30% by weight
25 high density polyethylene and 70% linear low density polyethylene.

9. The structure of claim 1 wherein the skin layer has a thickness from
about 3.5-8.0 mils and the radio frequency susceptible layer has a thickness from
about 3.0 mils to about 8.0 mils.

30

10. The structure of claim 1 wherein the structure is not oriented.



from5%to about 75% Il inear | ow density polyethylene. 8. The structure of
claim?7 wherein the skin layer is 30% by weight 25 high density

pol yet hyvemel/sq183 70% | i near | ow density pol yet hyl ene. 9. RarUStwased3ur e of
claim 1l wherein the skin | ayer has a 46hi ckness from about 3.5-8.0 m|s and
the radi o frequency susceptible |ayer has a thickness from about 3.0 mls
to about 8.0 mls. 30 10. The structure of claim1 wherein the structure is

not oriented. WO 01/ 56 8% eRirhétd A D3B3 urthBér cbinpribiig: st ructure of claim1

further conprising: a first intermediate |ayer disposed between the skin
| ayer and the radio #&fistjimteroedistedaysptlispdsed betywsen thelskinfiayes and the wudimedi at e
| ayer being selegted fromt hi ro onsisting of (1). 0 ropyl ene
bl ended with an Fwwcmﬁ*ﬁle(l%ﬂﬁ% St&tﬁwegﬁge @ﬁ?f%gzngﬁ%&ﬁ& %%Gﬁ%ner
having a densi ty,of,, toAR@BANEHA Y fhe bRnd@PRHE aPeiRROmef £ The
structure of cl a?%‘lgl&[?v%@ergi n¥t)hg g?gg/tyorrgr |ns sel egt%d ??lom t(%)é%gr oup
consgsting of st ytheleae abl-bledinecpolpmor Imeinglaydensity cfiffoyd sboat @Oopyketre L O
rubbers, ethylene propyl ene di ene nononers, ultra-|low density

pol yet hyl enes, athPut)&PY&/cSw density pol yet hyl enes 13. The structure of
claim 12 wherein the first internediate |layer conprises by weight from
about 99%to about 70% pol ypropyl ene and from about L5 1%to about 30% of

the el astoner. 14. Thez stTrdighudtiee of cleindl NwAdeitie elastombeisiskiesitd oher medi at e
| ayer is 75% pol ypropyl ene and 25% SEBS. 0 15. The structure of claim 12
wherei n the fithsgroipeensisbid af styreay end hylrecarhansepelymei cisdenergropyestet hyl ene.
16. The structure of . claim 15 i

| ayéP at t achedUPRsTs REY FB‘EOp?llr‘?{"gﬁEi%?g%{l%’foo ?%b@%@gw‘ﬁeﬁg&%Fyeihg}e%sr’rgﬁjd ate

very-low density polyethylenes

13. The structure of claim 12 wherein the first intermediate layer
comprises by weight from about 99% to about 70% polypropylene and from about
L5 1% to about 30% of the elastomer.

14. The structure of claim 13 wherein the first intermediate layer is

75% polypropylene and 25% SEBS. "

20 15. The structure of claim 12 wherein the first intermediate layer is a

linear low density polyethylene.

16. The structure of claim 15 further comprising a second intermediate
layer attached to the first intermediate layer.
25
17. The structure of claim 16 wherein the second intermediate layer

is a tie layer.

18. The structure of claim 17 wherein the tie layer is a modified
30 ethylene and propylene copolymer.



25 17. The structure of claim 16 wherein the second internediate layer 1is
atie layer. 18. The structure of claim 17 wherein the tie layer is a

nodi fi ed w@01/84783 | ene and propyl ene copol yner. WO 01/ 5678BCPCT#1WS®AB/ 03993
27 19. The structure of claim1l wherein the structure when fabricated into
a 50 m container has a water vapor transm ssion rate of |ess than 8% by
wei ght after the container has been autoclaved at 121 C for 30 m nutes and
stored for 90 days inoamheamichResRMiAl 1lwhdréifleatfstufamatisRatediayi Ng 15%
relative humdity 5 at 40C. 20. A nmultiple |layer thernoplastic structure
suitable for naﬁu@:ﬁdcbntamnghasrm\mtelavappr wehsotission tate oftlesa chanr &% bymwighsi ng: (1)

ot hyl En'eaﬁiﬁop#ra; s onitii s e EnEF YR ] a0 PG HR AprELoE 80 2bou
0.960 g/cc, %ﬁ&éﬂg?ﬁg E@@ﬁ’tﬁg}!&%\%ﬁf ﬁed Efﬁgméntqlﬁ% 439,95 aﬁ?@ﬁﬂrﬁﬁ t 0.930

g/cc to about thyleneadao I n copol yners
havi g a denS|at)40P@ss t han about 0.930 g/cc, and the skin | ayer having a
t hi ckness greater than about 3.0 mls; and 15 (2) a radio frequency
suscepti bl e | ayer adhered to the skin layer, the radio frequency

and ot temper at ur es oraARn iRk FSb5hGro RS ARl A0 Bl M

and at terrperatures (0] rrsin

pol yol efmin aﬂﬁe@xﬁﬂlﬁ?bdud& the sngRradongisafp?o by wei ght of the radio
frequency susceptible |ayer and selected fromthe 20 group consisting of

pol ypr opyl ﬁne aRd pol jb}@?@ﬂ tayer @éﬂﬁgﬂdﬁm e gronp eonsistogdl pdygropdeia i n an
t t t 2 0% t of. th f
Susddht i bl 6 | ayer bAREReBePPRETS by B ohsebt Syt pSeelsgia Ra

copol yners, ul tray.dgovy/&ehsd diylene homopolymers having a density of from about 0.930

g/cc to about 0.960 g/cc blended with an ethylene and a-olefin copolymers
having a density less than about 0.930 g/cc, and the skin layer having a
thickness greater than about 3.0 mils; and

15 (2) aradio frequency susceptible layer adhered to the skin layer, the

radio frequency susceptible layer having a dielectric loss greater than 0.05 at
1-60 MHz and at temperatures of ambient to 250°C and comprising:

(a) a first polyolefin in an amount in a range of 30-60% by

weight of the radio frequency susceptible layer and selected from the

20 ‘ group consisting of polypropylene and polypropylene copolymers,

(b) a second polyolefin in an amount within the range of 25-
50% by weight of the radio frequency susceptible layer selected from
the group consisting of ethylene copolymers, ultra-low density
polyethylene, polybutene, and butene ethylene copolymers;

25 (c) aradio frequency susceptible polymer in an amount within
the range of 3-40% by weight of the radio frequency susceptible layer
selected from the group consisting of (i) ethylene copolymers having
50-85% ethylene content with comonomers selected from a first group
consisting of acrylic acid, methacrylic acid, ester derivatives of acrylic

30 acid with alcohols having 1-10 carbons, ester derivatives of

methacrylic acid with alcohols having 1-10 carbons, vinyl acetate, and



pol yet hyl ene, pol ybutene, and butene ethyl ene copolyners; 25 (c) a radio
frequency susceptible polyner in an anmount within the range of 3-40% by
wei ght ofwohes4783li 0 frequency susceptible |ayer sel ect edP€T/@R(3293gr oup
consisting of (i) ethylene copol ynersghaving 50-85% ethylene content with
conononers selected froma first group consisting of acrylic acid,

net hacrylic acid, ester derivatives of acrylic 30 acid with al cohols having

1-10 carbons, ester dﬂﬁ'ywaa&dhwegi)omom%peﬂﬁﬂ&ﬁ yihd €opatyrieracdilaiaing@bagt havi ng
1-10 carbons, vinyl acetate, and WO 01/56783 PCI/ USOL/ 03993 28 vi nyl
al cohol (ii) honopol yensrsegment of ssthapas egers oneas imides, silfones gnd amides;segnent
of urethanes, esters, ureas, imdes, sulfones, and amdes; and (d) a
conpati bilizing agent a styrene and hydrocarbon 5 copolynmer in an

anobunt wi thin the range Of(cﬁjﬁg%PMibYﬁi bk &@swﬁgi&dfﬁﬁ%&ﬂﬁﬁi
susceptible | ayer, and wheréin the structure when fabricatéed into a 50 m

cont®i.ner has a wat ecopohymmar in p@aROESYithin fetrengsfofl Sed¥o byaveighobthewei ght
after the contai ner has been autocl aveq at 121 C for 20 m nutes and stored
for .0 90 days in an @AW FeARG SHPSPUPIEJICEIABE conpart nent havi ng 15%

relative humdity at 40" C ygdein 1€ sGLdE WHeR HricleRliffo 2050 APEGH: n%rhe

styrene and hydrocarbon copolyner 1s a block copolyner selecte rom a

di bl ock, triblock or kdsarwdureagor tansmfssiby ree of les2ZhanBYebp veight afteetief cl ai m

21 wherein the block copolyner is selected froma gr,ouP consi sting of a
1

first styrene-ethyl eneantrinaes beeprsslaypdaid 21 clo S AP rainutes arr dorsrl &9rc
anhydri de functi onal '“g?%t%rﬁ%éﬁg%lf’%ﬁ%ﬁeﬁlgﬁ%ﬁf‘fs‘}t%ﬂas | rrllt B%@}éé)qg%

copoltymer. 23. The stfl re arm I's a
pol ypropyl ene relative humidity at 40°C.

21. The structure of claim 20 wherein the styrene and hydrocarbon
copolymer is a block copolymer selected from a diblock, triblock or star block
.5 copolymers.

22. The structure of claim 21 wherein the block copolymer is selected
from a group consisting of a first styrene-ethylene-butene-styrene block
copolymer, and amaleic anhydride functionalized styrene-ethylene-butene-styrene

20 block copolymer.

23. The structure of claim 20 wherein the skin layer is a polypropylene
having a melt flow rate of from about 0.5-20 g/10 min.

25 24. The structure of claim 20 wherein the skin layer is a high density

polyethylene.

25. The structure of claim 20 wherein the skin layer is a blend of high
density polyethylene and a linear low density polyethylene.
30



having a nelt flow rate of fromabout 0.5-20 g/10 mn. 5 24. The structure
of claim20 wherein the skin layer is a high density polyethylene. 25. The
struct ur vob1/s4783 m 20 wherein the skin layer is a bl end oPChiughr/o3gesnsity

pol yet hyl ene and a |inear |ow densitypol yethyl ene. 30 WO 01/ 56783

PCT/ USOL/ 03993 29 26. The structure of claim25 wherein the skin |ayer
conprises by weight of the skin layer from about 25%to about 95% hi gh
density pol yet hyl ene 2@nThé spmtodfelamdft whn thaskin lhyew cdmpabdsyby

pol yethyl ene. 5 27. The structure of claim26 wherein the skin |ayer is 30%

by wei ght hi greightedtheskisdpyestiop hout 23V torahant Pive dieh densiiappdystylene

pol yet hyl ene. 28..Th ryct l; al I he skin | ayer has a
t hi ckness frc%ga %%@%%%QP{#%’F%@%%‘%%%QW%% renra'uency suscepti bl e

| ayer has a thickness 10 fromabout 3.0 mls to about 8.0 mls. 29. The
structure of claim20 wherein the structure is not oriented. 30. The
strusture of clai m 2027.uFhassncuoraficlainig whessintheiskigdayenissOell weighl ayer

di sposed bet wee he. skin lLayer a he radi f.r eguency suscepti bl e |ayer,
the first i ﬁﬁ?&%@?ﬂé{%?ﬁé{ﬁ@%&ﬂ%@|1188¥38W%¢5Wtﬂ(§’gy eﬂaﬁ%ﬁp consi sting of
(1) a polypropylene blended with an elastoner and (2) an ethylene and

a-ol efin copolyner having a density of from about 0.900 g/cc to, about
0.930 g/cc. 20 31. Thes.sThesttustwe of clelraRfhvdBravhtheskin layrs het adticknsss i s

selected from _the groqu onsi sting of styrene and. rocgar bagn .copol ynmers
et hyl ene- pr opyﬁ@ﬂéboq‘tébﬁ%ﬁé‘}lfsépﬁﬁe Adiofteg Wcééﬁ\éscaﬁ’tgﬂég ﬁ@ﬁéﬂ@“ﬁ Yra-1ow
dengiyty polyetfyl 6h&R 3. PRfls to/Botit 8 8Yhiflensi ty pol yethyl enes 25

29. The structure of claim 20 wherein the structure is not oriented.

30. The structure of claim 20 further comprising:

15 a first intermediate layer disposed between the skin layer and the radio
frequency susceptible layer, the first intermediate layer being selected from the
group consisting of (1) a polypropylene blended with an elastomer and (2) an
ethylene and a-olefin copolymer having a density of from about 0.900 g/cc to
about 0.930 g/cc.

20

31. The structure of claim 30 wherein the elastomer is selected from
the group consisting of styrene and hydrocarbon copolymers ethylene-propylene
rubbers, ethylene propylene diene monomers, ultra-low density polyethylenes, and
very-low density polyethylenes

25

32. The structure of claim 31 wherein the first intermediate layer
comprises by weight from about 99% to about 70% polypropylene and from about
1% to about 30% of the elastomer.

30 33. The structure of claim 32 wherein the first intermediate layer is

about 75% polypropylene and about 25% SEBS.



32. The structure of claim31 wherein the first internedi ate | ayer
conprises by weight from about 99%to about 70% pol ypropyl ene and from
about 1Wwoovsieait 30% of the elastoner. 30 33. The strucpOr/@saio3gdai m 32
wherein the first internmediate | ayer 30s about 75% pol ypropyl ene and about
25% SEBS. WD 01/56783 PCT/ USOL1/ 03993 30 34. The structure of claim31
wherein the first internediate layer is a linear |ow density polyethyl ene.
35. The structure of ghairp &ﬂ;M&bh&ams:@ﬂ%er%inrtﬁe ﬁrssﬁﬁaﬂﬁdia@@yémia ate 5
| ayer attached to the first internediate |ayer. 36. The structure of claim
35 wher ei n t hdirseclmddénnitepolpethglere.l ayer is a tie layer. L 0 37. The
structure of claim 18 wherein the tie layer is a nodified ethylene and
propyl ene copol yner. 38. The structure of claim20 wherein the structure
when fabricated into \ﬁ@}.@f . ion rate
of | ess than 6% by %gm’g%gslriﬁucg ef?l ﬁﬁg“ggﬁlfgﬁon r 1n \s?% g%rd\tugut ocC aztié/ed at
121 € for 20 rayrtagscleddo gedirstdnfeanediftedtays i n an environnental |y regul at ed
conpartnment having 15%relative humdity at 40C. 39. A nultiple |ayer

t hernopl astic structure suitable for manufacturi ng 20 nedi cal products
conprising: (1) a skinggl fr

pol ypropyl ene, et hyl egg %ﬁggtﬁcﬁrg%?%l g\?/:@r%lteﬁ?n (pqtnﬁqﬂt%hﬁérdé%gzli Sut 0.930
g/ cc to about j9a%RQaw@rcc, and ethylene hom)pol yrrers haV| ng a density of
from about 0.930 g/cc to about 0.960 g¢g/cc blended with an ethyl ene and
a-ol efin copolyners having a density Iess than 25 about 0.930 g/cc; (2) a

dig f i I t h I
(22 pol ypr opyl ene. nali e HERES AGCEOT 18 TSR LF oG She GPoCHED o
ethylene and propylene copolymer.

38. The structure of claim 20 wherein the structure when fabricated

into a 50 ml container has a water vapor transmission rate of less than 6% by

15 weight after the container has been autoclaved at 121°C for 20 minutes and stored
for 90 days in an environmentally regulated compartment having 15% relative

humidity at 40°C.

39. Amultiple layer thermoplastic structure suitable for manufacturing
20 medical products comprising:
(1) askin layer selected from the group consisting of polypropylene, ethylene
homopolymers having a density of from about 0.930 g/cc to about 0.960 g/cc, and
ethylene homopolymers having a density of from about 0.930 g/cc to about 0.960
g/cc blended with an ethylene and a-olefin copolymers having a density less than
25 about 0.930 g/cc;
(2) aradio frequency susceptible layer adhered to the skin layer comprising:
(a) a polypropylene having a melting point temperature greater than
130°C and a modulus less than 20,000 psi in an amount in a range of
30-60% of the weight of the radio frequency susceptible layer,
30 (b) a radio frequency susceptible polymer in an amount within the

range of 3-40% by weight of the radio frequency susceptible layer and.



130C and a nodul us | ess than 20,000 psi in an anount in a range of 30-60%
of the weight of the radio frequency susceptible layer, 30 (b) a radio
frequencywa@usds@pt i bl e pol yner in an anount within the rabPQBUS61/B990% by
wei ght of the radio frequency susceptiibl e | ayer and WO 01/ 56783

PCT/ USOL/ 03993 31 selected fromthe group consisting of (i) ethylene

copol yners having 50-85% ethylene content with conononers selected froma

first group ConSiSti:f&lec@éd@&ﬁYﬁéﬁoﬁ;%%sisﬂﬁ BBG) thy16nabdiynfes Blvin

derivatives of acrylic acid with alcohols having 1-10 carbons, ester
derivatives of 5 net hd@B§Viethydaicdomicntiwit woivmbmetsaeiectgd frombdirstgragns, vi nyl

acetate, and vinyl alcohal (Li) honppol yners and copol yners contai ning at
| east one segment ofc%sﬁlﬁéﬂ%s“,ryl’éé‘ﬁélr@?%ﬁ?r@ %?Cl‘gﬁfte'é‘?,rlvé%YeFSF]@é},’llcand

am des, (c) a first %&%P?Ehbiu'c%ﬁdlé‘%a@ﬂ&ml-g zcgg%%gé”%&% %Hv%l}’\%%gfiﬁr bon

copol ynmer in an anoun I'n the range ~of y wel ght o LO

radi g frequency suscepkthatglit agiéwvithaitbholeBiehh1-10earbauh, Ginf/r R eiaenend
susceptible layer having a dielectric |oss greater than 0.05 at 1-60 Mz
and at tenperatures o¥inghdreisd (i)chomapobmens and gppolyeare FonteinmesAt depst ur e when

fabricated into a 50 nl_contai r . has a water L5 .. transnission rate
of | ese than 8% by wePRHEERpRLsH Upsiiies oS, Bias, Iidge Blfonct Aad hatdes.”7 " 957

for 20 m nutes and stgv)ead firar cSRpARNSihd a@&xteﬂf/iarﬁgx@ﬂ@tﬁm Mydrb@gbdat ed
conpartnent having 15%relative humdity at 40C. 40. The structure of claim
39 wherein the styrenepatonényioanemoburvitiin tpehgmelS-26%dybyvagt ofdrol yer

sel ected froma diblock, Lriblock oré@galr bl ock copolyners. 41. The
struture of claim 40" BHUTEhBSHIP 8%pol ymer is selected froma group

and a ml g c anhydri o R e e ™
loss greater than 0.05 at 1-60 MHz and at temperatures of ambient to
250°C; and
(3) wherein the structure when fabricated into a 50 ml container has a water
L5 vapor transmission rate of less than 8% by weight after the container has been

autoclaved at 121°C for 20 minutes and stored for 90 days in an environmentally

regulated compartment having 15% relative humidity at 40°C.

40. The structure of claim 39 wherein the styrene and hydrocarbon
20 copolymer is a block copolymer selected from a diblock, triblock or star block

copolymers.

41. The structure of claim 40 wherein the block copolymer is selected
from a group consisting of a first styrene-ethylene-butene-styrene block
25 copolymer, and a maleic anhydride functionalized styrene-ethylene-butene-styrene

block copolymer.

42. The structure of claim 39 wherein the skin layer is a polypropylene
having a melt flow rate of from about 0.5-20 g/10 min.
30



bl ock copol ymer. 42. The structure of claim39 wherein the skin layer is a
pol ypropyl ene having a nelt flowrate of fromabout 0.5-20 g/10 mn. 30 WO
01/ 56783 WAC#1/843€4./ 03993 32 43. The structure of clai m 39reh@se&i/a3943he skin

| ayer is a high density polyethylenes; 44. The structure of claim 39
wherein the skin layer is a blend of high 5 density polyethylene and a
l'inear |ow density polyethylene. 45. The structure of claim44 wherein the

skin layer comprises day ryRiltbredrclaif 38 kherdAesichyes Ahakith dadry 0 about

95% hi gh density polyethylene and from5%to about Yo | i near Iom1den3|ty
pol yet hyl ene. pélydhiyleddre structure of claim45 wherein the skin layer is 30%
by weight high density polyethylene and 70% i near | ow density

pol yet hyl ene. 47. The structure of claim 39 wherein the skin layer has a

thickness .5 from ahpuirdsdsdud ofblafin 300ntAR hedlipikECGUBREN oPHRREP!I DI €

| ayer has a thickness "from stoa

strugture of gémitypdYeMytoneiand biigestlowdensitg potyetilener i ented. 0 49. The
structure of claim39 further conprising: a first intermediate | ayer
di sposed between the skin layer and the radio frequency susceptible |ayer,

the first intermedi atzﬁenﬂgdstwcﬁﬁn%féﬁ xﬁﬁhgﬁnggé’lgmcftg?%l ePU&n;ﬁr?s{%?ibzti ng of

(1) a polypropylene b ah“él"ast and

a-ol efin copowér@ k ofiRY sKid 18)cf 808 dbbutof5%4 fotibaioses h1@h991@5119/p©@eﬂ@'1en5 about
0.930 g/cc he structure of claim49 wherein the elastomer is selected

from the groapd fromsi%té algpuoSBtlincaniowalsdsityidrstliens: copol yrer s _
et hyl ene- propyl ene rubbers, ethyl ene propyl ene di ene nononers, ultra-I|ow
dens? ty pol yet hyl enes, and

46. The structure of claim 45 wherein the skin layer is 30% by weight
high density polyethylene and 70% linear low density polyethylene.

47. The structure of claim 39 wherein the skin layer has a thickness
5 from about 3.5-8.0 mils and the radio frequency susceptible layer has a thickness

from about 3.0 mils to about 8.0 mils.
48. The structure of claim 39 wherein the structure is not oriented.

20 49. The structure of claim 39 further comprising:

a first intermediate layer disposed between the skin layer and the radio
frequency susceptible layer, the first intermediate layer being selected from the
groub consisting of (1) a polypropylene blended with an elastomer and (2) an
ethylene and a-olefin copolymer having a density of from about 0.900 g/cc to

25 about 0.930 g/cc.

50. The structure of claim 49 wherein the elastomer is selected from
the group consisting of styrene and hydocarbon copolymers ethylene-propylene
rubbers, ethylene propylene diene monomers, ultra-low density polyethylenes, and

30 very-low density polyethylenes



30 very-low density pol yethyl enes WD 01/ 56783 PCT/ USOL/ 03993 33 51. The
structure of claim50 wherein the first internediate |ayer conprises by
wei ght f voowaboss 99% t o about 70% pol ypropyl ene and fr onP@b®8e1/0329% t o
about 30% of the elastomer. 5 52. Thessstructure of claim51 wherein the
first internediate |ayer is about 75% pol ypropyl ene and 25% SEBS? 53. The
structure of claim50 wherein the first internediate layer is a |inear |ow
density pol yethyl ene.sy. Orféstrubhfe SF tlash WoswRdreial tBé M Infethédige 16@Pri sing a
second internediate layer attached to the first internediate | ayer. 55.
The st ruct ur ecafiprideabywsighifien ebout D9 tedwuht% pokypropyleae and Zgrapbewt . 5 a
tie layer. 56. The structure of claim55 wherein the tie layer is a

modi fied et hitednabad e ohe 8R8O”Spol ymer > 0 57. The structure of claim
39 wherein the structure when fabricated into a 50 ml container has a

wat er vapor transmission rate of |less than 6% by weight after the

cont#i ner has been awcTiavgticaie di2laifi §lowh@8innthe fitst sntemebdsttolager isf or 90

days in an environnental ly regul ated cor’ré)art ment having 15%rel ative
hunmidity at 4@@utZs% polypropylene and 25% SEBS?

53. The structure of claim 50 wherein the first intermediate layeris a

linear low density polyethylene.

0
54. The structure of claim 53 further comprising a second intermediate
layer attached to the first intermediate layer.
55. The structure of claim 54 wherein the second intermediate layer is
.5 a tie layer.
56. The structure of claim 55 wherein the tie layer is a modified
ethylene and propylene copolymer
20 57. The structure of claim 39 wherein the structure when fabricated

into a 50 ml container has a water vapor transmission rate of less than 6% by
weight after the container has been autoclaved at 121°C for 30 minutes and stored
for 90 days in an environmentally regulated compartment having 15% relative
humidity at 40°C.

25



