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MULTICAPA BASADA EN POLIMERO, DE BARRERA
DE HUMEDAD, PARA PRODUCTOS DE TIPO
MEDICO”

Fecha de la solicitud : 7 de febrero de 2001.

TRAMITE: 002 - EVENTO: 001 - ACTUACION: 444

1. Yo, Emilio FERRERO, obrando como apoderado del
gsolicitante en el asunto antes identificado, me refiero al oficio
nGmero 1190, notificado por fijacién en lista del 19 de abril de
2001.

2. Mediante el oficio nlimero 1190 se puso en conocimiento
del solicitante el informe que contiene las observaciones hechas
por su Despacho sobre la presente solicitud de patente. Atiendo a
las observaciones de la manera siguiente:

2.1. Traduccién simple de la especificacifén. Me permito
informarle que 1la traducciém al @espaficl de 1la

. descripcién, reivindicaciones y resumen de la presente

golicitud fue allegada a ese Despacho junto con mi
memorial nGmero 01008830 00000001 radicado el 13 de
febrero de 2001.

2.2, Cepién de inventores. Presento junto con este
eacrito el documento en que consta la cesién del derecho
a la patente otorgado por los inventores al solicitante,
de acuerdo con lo requerido por ese Despacho.
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2.3. Copia Certificada. Presento junto con eate escrito
copia certificada de la solicitud de patente
estadounidense nGmero 09/498,674 del 07 de febrero de
2000, en la cual se basa la reivindicacién de 1la
prioridad.

3. Puesto que Be han atendido a <cabalidad 1las

observaciones hechas por su Despacho sobre la presente solicitud
de patente, atentamente solicito que se continfe su tramitacién.
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EMILIO FERRERO
'. . T.P.A. No. 31.929%

Bogoté4, 30 MAYD 2001

Sefiora Jefe,

COLO 05873-801-030-3
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AFFIDAVIT OF MARK 1. BUONAIUTO

I, Mark J. Buonaiuto, having been duly sworn, depose and state as follows:

1. I am an aftorney licensed to practice law in the State of Illinois, and
before the United States Patent and Trademark Office under Registration No. 31,593.

2. 1 am employed as an attorney by Baxter International Inc. ("Baxter®).

3. One of my responsibilities at Baxter is the responsibility for the United

States patent application identified below and all applications foreign to the United
States based on the United States application identified below:

Applicant: Michael T.K. Ling, et al.
U.S. Appln. Serial No.: 09/498,674
U.S. Filing Date: February 7, 2000

Title: "MULTI-LAYERED POLYMER BASED MOISTURE
BARRIER STRUCTURE FOR MEDICAL GRADE
PRODUCTS

Atty. Docket No.: FLM-4469 CIP A

4, 1 have personally reviewed the original Assignment assigning to Baxter
International Inc. the above-identified United States application and all applications
foreign to the United States based on the above-identified United States application.

5. 'The photocopy attached hereto is a true and accurate reproduction of the
original Assignment assigning to Baxter International Inc. the above-identified United
States application and all applications foreign to the United States.

SAYETH NOT.
Date: d/:?/w W
uonaiuto

BAXTER INTERNATIONAL INC.
One Baxter Parkway, DF3-2B
Deerficld, II. 60015 U.S.A.

On this 29 day of A4/~ , 2001 before me, a Nowry Public,
appeared Mark J. Buonaiuto, to me personally known to be the person signing this
Affidavit, who, being duly swom, deposes and states that he is the person whose
signature sppears above and he aftests to the fact that the statements made above are
true and complete to the best of his inowledge and belief.

Seal:

OFFICIAL SEAL
UNDA LEE

NOTARY FUBLIC, STATE OF AL
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Baxter
Supplemental Signature Sheet
{Joint inventors)
Attorney Docket No. 1417YP327

M

Serial No* Fied "

Name of lnvent (% MULTI-LAYERED POLYMER BASED WOISTURE RARRIER STRUCTURE FOR MEDICAL

nul"hhﬂ whﬁ,“ﬂ.‘m’v oate 12/ {17 qrunne 'q‘"t"’a' S
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Bignad betore me on tisciaels deyo\Begondiss, 1999 Sgredbsiremecnttis Jet.  deyol dldceeedn. 1097
GREG 9

KATHLEEN VARINY

NOTARY FUBLIC, BTATE OF LLINOD
MY COMMIBSION EXPINES: 11/09/02

YVAAAAAAS

Dae 12/6/71 _ sgrarmy pwel2/699 wﬁﬂﬂ:ﬂl&

®ypedName: _Varghe Kelyenkar P Hyped Mame: Koith M. K, Anderson
tﬂhd %&L. LUM.
Sigedbelremecnthis FA.  dey 1929 Gowdbskoemeonthis SBC  day w27
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OFACIAL comy

KATHLEEN VARINY
- Ewm Lillian c.- riis Glyped Name: _ Colleen 8. Cramer
ﬂudM_.mz%_g_ oot N emare) . mCﬁQh
Signed before me onthis . 675 dey 1022 Egedbmmeontis_XL  dyotdontn 1972
by dm )B.é%;\‘ by C'offgﬁ'ﬂ ;f‘-gm' Py h

KATHLEEN VARINY |

NOTARY PUBLIC, STATE OF ILLINOSS
MY COMARSEION EXPINER: 11/08/02 4

06/01/00 This document Is 10 be used when sssigning an invention thet has more than four lnvenions.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

March 02, 2001

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 09/498,674
FILING DATE: February 07, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

4O

P. SWAIN
Certifying Officer
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

old "s'n asLof

PFTO

In Re U.S. Continuation-In-Part Patent Application of
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Micheel T. K. Ling, Lecon Woo, Robert Wojnarowski,
Ketan Shah, Gregg Nebgen, Yusn-pang Samuel Ding,
Vursha Kalyankar, Keith M. K. Anderson,

Lillian G. Zakarija, Colleen S. Cramer,

Michael Scharf, snd Larry A. Rosenbaum
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For: "Multi-Layared Polymer Based Moisture Barrier
Structure For Medical Grade Products™

o it s st gt S ot ma s Yt St et

Mailed: February 7, 2000

* PATENT APFLICATION TRANSMITTAL
+ BOXPATENT APPLICATION
Assistant Commissioner for Patenta
Washington, D.C. 20231
Dear Sir:

Enclosed are the following documents:

DOLOED " hLS8HHB0

. X_ Specification, Claims, Abstract and Drawings
‘*.  _X_ Un-executed Declaration and Power of Attorney
X_ Return Recaipt Postcard
The filing fee has been calculsted as shown below:

Other Then A
Serall Bntlty Small Batity
For: No, Filed No. Extra Rate Fes |Jor Rate Fen
Baaic Foo 5345 or $ 690
Total Claine 57-20 37 9w $ or | x18 § 666
Indeop. Clatrma 1-3 -0 ¥ L $ o |x7= $0-
O First Pressaxiation of Muliple Dependent Clicn x130= $ or | x260= $-0-
Total $ o Toal S1,338
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The Commissioner is hereby authorized to charge payment of the following fees
sssociated with this communication or credit any overpayment to Deposit Account No. 23-0230.
A duplicate copy of this sheet is attached.

X Any additional filing fees under 37 CEFR. § 1.16.

_X_  Any patent application processing fees under 37 CER. § 1.17.

The Commiigsioner is hereby authorized to charge payment of the following fees during
the pendency of this Application or credit any overpayment to Deposit Account No. 23-0280. A
duplicate copy of this sheet is enclosed.

_X_ Any patent application processing fees under 37 C.F.R. § 1.17.

X  Anyfiling fees under 37 C.F.R. § 1.16 for presentation of extra Claima.
Respectfilly submnitted,

Date: February 7, 2000

(312) 554-3300

Mail Label No. EL2I775351403
Duta of Depogl: Fobnary 7, 2000
[ bereby curtify gux this paper or fou Is befag depoxited with the Usited Seates Postal
Servies "Expresy Mail Post Office 1o Addregses” service ender 37 CER § 1.10 on the
hdﬂﬁlhnﬂiﬂ-dmhmmu
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EXPRESS MAIL CERTIFICATION
In Re U.S. Continnation-In-Part Patent Application

Inventors: Michael T. K. Ling
Lecon Woo
Robert Wojnarowaki
Ketan Shah
Gregg Nebgen
Yuan-pang Semuel Ding
Varsha Kalyankar
Keith M. K., Anderson
Lillian G. Zakarija
Colleen S. Cramer
Michsel Scharf
Larry A. Rosenbaum

Application No.: Unassigned
Filing Date: February 7, 2000

For: MULTI-LAYERED POLYMER BASED MOISTURE BARRIER
STRUCTURE FOR MEDICAL GRADE PRODUCTS

Attorney Docket No.: FLM-4469 CIP (1417Y P 327)

Enclosures: Patent Application Transmittal,
Patent Application containing thirty three (33) pages of Specification,
57 Claims, an Abstract and five (5) sheet of drawings,
Un-executed Declaration and Power of Attomney; and
Return Receipt Postcard.

I HEREBY CERTIFY THAT THIS PAPER AND THE ABOVE DOCUMENTS ARE BEING
DEPOSITED WITH THE U.S. POSTAL SERVICE AS EXPRESS MAIL IN AN ENVELOPE
ADDRESSED TO: BOX PATENT APPLICATION, ASSISTANT COMMISSIONER FOR
PATENTS, WASHINGTON, D.C. 20231, ON FEBRUARY 4, 2000, UNDER EXPRESS MAIL

NO. EL237758514US.
‘é Villalobos, Legal Assistant

PLEASE ADDRESS ALL FUTURE COMMUNICATIONS TO:

Mark J. Buonaiuto, Esq.
Senior Counsel, Law Department
BAXTER INTERNATIONAL INC,
One Baxter Parkway, DF2-2E
Deerficld, IL 60015

(847)948-2000
(912166.1)
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MULTI-LAYERED POLYMER BASED MOISTURE BARRIER

This is a continnation-in-part of U.S. Patent Application Serial
Number 09/334,957, which was filed on June 17, 1999, which is a continuation
of U.S. Patemit Application No. 08/153,602 filed on November 16, 1993, now
U.S. Patent No. 5,998,019. Both of these are incorporated herein by reference
and made s part hereof.

Technical Field
The present invention relates generslly to materials for making
medical grade products and more specifically to & moisture-barrier fitm prodoct
which may be used t© mannfacture srticles such as plastic cantuiners end
fical tubing.

Background Priar Art

In the medical field, where beneficial ageats are collected,
processed and stored in containers, transportad, and ultimatuly delivered
through tubes by infiision to patients to achieve therapeutic effects, materials
which are used to fabricate the containers must have a unique combination of
properties. For example, in order to visually inspect solutions for particulste
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.
The materia] must be functional over a wide rangs of temperatures. The
material must famction at low temperatures by maintaining its flexibility and
toughness becanso some solutions, for example, cartain premixed drug sohu-
tions are stored and transported in containers at temperatures such as -25 to -
30°C to minimize the drug degradation. The material nrust also be functional

i+ A
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st high temperatures to withstand the heat of sterilization; s process which most
medical packages and mutritional products are subjected to prior to shipment.
The sterilization process vsnally includes exposing the container to steam at
temperatures typically 121°C and at elevated preasures. Thus, the material
needs to withstand the temperature and pressures without significant distortions
("heat distortion resistance”).

For ease of manufacture into useflil articles, it is desirable that the
material be sealable using radio frequency ("RF”) genernlly at about 27.12
MHz. Therefore, the material should possess sufficient dielectric loss
propexties to convert the RF enargy to thermal encrgy.

A further requirement is to minimize the environmental impact
upon the disposal of the article fabricated from the material after its intended
use. For those articles that are disposed of in landfills, it is desirable to use as
littlo material as possible and avoid the incorporation of low molecular weight
leachable components to construct the erticle. Thus, the material should be
hghtwaghtmdhuvepndmechnmlmmgl} Further benefits are realized
by using a material which may be recycled by thermoplastically reprocessing

For those containers which are disposed of through incinerstion, it
is necesaary to use a material which halps to eliminate the dangers of biological
hazards, and to minimire or eliminate entirely the formation of inorganic acids
which sre environmentally harmful, irritating, and comrosive, or other products
which are harmfhl, irritating, or otherwisc objectionable upon incineration.

It is also degirable that the material be free from or have a low
content of low molecular weight additives such as plasticizers, stabilizers and
the like.

Traditional flexible polyvinyl chloride materisls meets a number of,
and in some cases, most of the above-mentioned requirements. Polyvinyl
chioride ("PVC") also offers the distinct advantage of being one of the most
cost effective materials for constructing devices which meet the above
requircments. However, PVC may generate objectionable amounts of
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hydrogen chloride (or hydrochloric acid when contacted with water) npon
incineration, cansing corrosion of the incinerator. FVC sometimes contains
plasticizers which may leach into drugs or biological fluids or tissues that come
in contact with PVC formulations. Thus, many materials have been devised to
replace PVC. However, most altamate materials are too expensive to imple-
ment and still do not meet all of the above requirements.

For certain medical prodacts it msy be necessary to provide a
berrier against the transmission of water to provide a low water vapor
transmission rate (WVTR). For example, for a 50 ml flexible diluant container
sssocisted with medical reconstitution devices it iz desirablo that the container
be capsble of being left outzide of an overpouch ar overwrap material for a 12
month period without losing 8% of its diluent content to evaporation through
the film. While the basrier to water vapor transmission can be enhanced by
mcreasing the thickness of lnyers that resists water vapor transmission, such an
increase in thickness of these barrier materials can render the container too
rigid to collapse upon draining or make the container too rigid to casily
parform a drug reconstitution procedure.

There have been many attempts io develop a film material to
replace PVC, but most attempts have been unguccessful for ane reason or
snother. For example, in U.S. Patent No. 4,966,795 which discloses multi-
be welded by radio frequency dielectric heating thua csnnot bo assembled by
this mapid, low costs, relishle and practical procoes. European Application No.
EP 0 310 143 Al discloses mmitilayer films that meet most of the requirements,
and can be RF welded. However, components of the disclosed film are cross-
linked by radistion and, therefore, cannot be recycled by the standard
thermoplastic processing methods. In addition, due to the frradiation step,
apprecisble amounts of acetic acid is liberated end trapped in the material,
ag a contaminant and by altering the pH of the contenis acts as a potential
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chemical reactant to the contents or as a catalyst to tho degradation of the
contents.

The main objective of the present invention is the creation of
thermoplastic materials which are, overall, superior to those materials, of which
we are aware, which hxve been heretofore known to the art or have been
commexcially used or merketed. The propertics of such materials inclndes
flexibility, extensibility, and strain recoverability, not just at room tempera-
tures, but through a wide range of ambient and refrigerated temperatures. The
material should be steam starilizable at temperstures typicaily at 121°C ar
slightly above or below. The material should be capabls of being subjected to
significant strains without exhibiting strain whitening, which can indicate a
physical and a cosmetic defect A further objective is that the material be
capabie of assembly by the RF methods. Another objective is that the material
be substantislly fres of low molecular weight leachable additives, and be
capsble of safe disposal by incineration without the generation of significant
smounts 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 mannfacturing
waste. It is also desirable that the material have high bamier to water vapor
tranamission so that the materisl may be fabricated into fluid containers that do
not require the use of an overpouch or overwrap material. Ii is also desirable
that tho material not be oriented as oriented films may shrink when subjected to
heat. Finally, the material should serve a3 a cost cffective altemnative to
various FVC formnlations currently being used for medical devices.

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

Summsry of the Inveption

In accordance with the present invention certain multiple layer
polymer based structures are disclosed. The films may be fabricated into
medical grade articles such as diluent containers for reconstitution devices.

w0
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1t is an object of the present invention to prepare a multi-layered
film having the following physical properties: (1) a mechanical modulns less
than 150,000 psi and more prefexrably less than 120,000 psi when measured in
accordance with ASTM D-882;(2) a content of elemental halogens less than
0.1%, snd mare preferably less than 0.01%, (3) & low moleculer weight water
soluble fraction less than 0.1%, and more preferably less than 0.005%; (4) a
maximum dielectric loss betwean 1 and 60 MHz and between the temperature
range of 25-250°C grester than or equal to 0.05 and more preferably greater
than or equal to 0.1; (5) sn autoclave resistance measured by ssmple creep at
121°C under 27 pai loading is less then or equal to 60% snd more preferably
leas than or equal to 20%; (6) there is no strain whitaning after being strained at
moderate speeds of about 20 inches per mimute at about 100% elongation and
the presencs of strain whitening ia noted or the lack thereof; (7) has a water
vapor tranamission rate for a water filled 50 ml container of less than 8%, more
prefirubly less than 7% and most preferably less than 6% by weight when left
outside en overpouch for & 12 month period and more preferably a 14 month
period and (B) is not oriented.

The present invention provides a multiple layer thermoplastic strochaore
suitable for manufacturing medical products satisfying the above-mentioned
physical property requiremeants. The stracture has a ekin lsyer and a radio
frequency susceptible Iayer. The ekin layer is selected from the group
consisting of polypropylene, ethylene homopolymers having a density from
0.930 gfec-0.960 g/cc and blends of ethylene homopolymers and ethylene a-
olefin copolymaers having 8 density less than sbout 0.930 g/ce. The radio
frequency sasceptible layer is adhered to the skin layer and has a dielectric loas
greater than 0.05 st 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
copolymers. The second component is  second polyolefin selected from the
group consisting of ethylene copolymers, ethylene and -olefin copolymers,

|
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ultra-low density polyetirylens, polybutene, and butene ethyiene copolymers.
The third component is & radio frequency susceptible polymer solected from
the group consisting of ethylene copolymers having 50-85% ethylane content
with comonomers selected from a first group consisting of 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, carbon monoxide and vinyl slcohol. The RF susceptible
polymer may also be selected from a second group consisting of
homopolymers and copolymers containing segmexts of urethane, esters, ureas,
imides, sulfones, and amides. These functionalitics may constitute between 5-
100% of the RF suscoptible polymer. The fourth comaponent of the radio
frequency susceptible Iayer is a compatibilizing agent of 2 styrene and
hydrocarbon copolymer.

The present imvention further provides intermediate layers to
provide additional physical properties such 83 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
description of the presently prefesred embodiments.
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Prief Description of the Drawinges
Figure 1 shows a cross-sectional view of a two layered film
siructure of the present invention;

Figure 2 shows a cross-sectional view of a three layered film
structure of the present invention inchiding u core layer added to the fitm of
Figure 1;

Figure 3 shows a cross-sectional view of the film of Figure 1 witha
solution contact layer;

Fignre 4 shows a croas-sectional view of a four layered structure of
the proeent invention having a discrets Iayer of scrap material between the skin
and the core layers;

Figure 5 shows a cross-sectional visw of a film strocture nsing
reground screp as a discrets lsyer between the core and the RF layers;

Figure 6 shows a croas-sectional view of a film structure using
reground screp 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 saven layers including a barrier Inyer between the
core end the RF layers and two tio Inyers;

Figure 8 shown the same strocture of Figure 6 except the barrier
layer is disposed between the core Isyer and the skin layom;

Figure 9 shows & cross-sectional view of a film strocture having a
barrier layer dividing the core layers;

Figure 10 shows a container constructed from omo of the film
stractures of the present invention;

Figuore 11 shows a reconstitution device having & diluent container
snd a vial containing a powdered drug to be reconstituted;

Figure 12 ghows a two-1ayered water vepor barxier film of the

03
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Figure 13 is a chart relating skin layer thicknesses to seal layer
thicknesses to achieve a WV'TR within the desired range for one of the films of

Figare 14 shows en embodiment of a three-layered water vapar
barrier film of the present invention; and

Figure 15 ashows another embodiment of a four-layered water vapor
barrier film of the present invention

o4~
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Detailed Descrioti

While this invention is susceptible of embodiments in many
different forms, and will herein be described in detail, preferred embodiments
of the invention are disclosed with the understanding that tho present disclosure
is to be conzidered as exemplifications of the principles of the invention and
are not intended to limit the broad aspects of the invention to the embodiments
illustrated.

According to the present inveption, multiple layered film structures

Figure 1 shows a two Ixyered film structure 10 having a skin layer
12 and a radio frequency ("RF™) susceptible layer 14. The skin layer 12 con-
fers heat distortion resistance and abrasion resistance and is prefersbly a
polypropylene and mare preferably a polypropylens copolymer blended with
styrens and hydrocarbon copolymer. The styrene and hydrocarbon copolymer
can be a block copolymer inchnding di-block, tri-block, star block, it can also
be a random copolymer and other types of styrene and hydrocarbon
copolymers that are known by those akilled 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 ekin layer 12is a
polypropylene copolymer blended with SEBS block copolymer within & mnge
of 0-20% by weight. The skin layer 12 should have a thickneas within the
range of 0.2-3.0 mils thick.

The RF susceptible iayer 14 of the present invention should heve a
dielectric loss of greater then 0.05 at frequencies within the range of 1-60 MHz
within a tempemature renge of ambient to 250 °C. The RF layer 14 preferably
has four componsnts. Tke RF layer 14 confers RF sealability, flaxibility, heat
distortion resistance, and compatibility to the film structure 10. The first
component of the RF layer 14 is chosen from polypropylens copolymers and
preferably the propylene alpha-olefin randam copolymers ("PPE"). The PPE's
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
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to meet the flaxibility requirements. When combined by alloying with certain
low modulus polymers, good flexibility can be achieved.

These low modulus copolymers can include ethylene based
copolymers such as ethylene-co-vinyl acetate ("EVA"), ethylene co-alpha
olefina, or the so-called ultra low deasity (typically less than 0.90Kg/L)
polyethylenes ("ULDPE"). These ULDPE include those commercially
available products sokd under the trademarks TAFMER® (Mitsui Petrochem-
ical Co.), AFFINITY VP8770 (Dow Chemical Co.) under the product
designation A4085, Exact® (Exxon Chemical Company) under the product
designations 4023-4024, and Insite® technology polymers (Dow Chemical
Co.). In addition, poly butene-1 ("PB"), such as those sold by Shell Chemical
Company under product designations PB-8010, PB-8310; theomoplastic
elastomers based on SEBS block copolymers, (Shell Chemical Company), poly
isobutens ("PIB") under the prodnct designations Vistanex L-80, L-100, L-120,
L-140 (Exxon Chemical Company), ethylene alky] acrylate, the methyl acrylate
copolymers ("EMA") such ss those under ths product designation EMAC
2707, and DS-1130 (Chevron), and n-butyl acrylates ("ENBA™) (Quantum
Chemical) ware found to be acceptable copolymers. Ethylene copolymers such
as the acrylic and methacrylic ucid copolymess and their partially nentralized
salts and ionomers, such as PRIMACOR® (Dow Chemical Company) and
SURYLN® (E.L DuPont de Nemours & Company) were also acceptable,
Typically, cthylene based copolymers have melting point tamperatures of less
than about 110°C are not suited for sutoclaving at 121°C applications. Fur-
thermore, only a limited range of proportions of each componeat allows the

Preferably the first component is chosen from the group of
polypropylens homo and random copolymers with alpha olefins which
constitutes appraximately 30-60%, more preferably 35-45%, and most
prefarably 45%, by weight of the film. For example, random copolymers of
propylene and ethylene where the ethryleno content is in an amount within the
range of 0-6%, and more preferably within the range of 2-6%, of the weight of



DNLOE0" hL£IBHhGD

11

the propylene is preferred as the first component. The relative comonomer
comtants herein shall be stated as weight percentages except for othylene vinyl
alecohol copolymers where the relative comononer content is stated as a mole
percentage.

The second component of the RF Isyer 14 confiers flexibility and
low temperature ductility to the RF layer 14 and is chosen from the group
congisting of polyolefing that do not have propylens repesting units ("non
propylene based polyolefins”) including ethylene copolymers including
ULDPE, polybutene, butene ethylene copolymers, ethyleno vitty] acetato,
copolymars with vinyl acotate contents betwoen spproximately 18-50%,
ethylene methyl acrylate copolymers with methyl acrylate contents being
between approximately 20-40%, ethylens n-butyl acrylate copolymers with n-
butyl acrylate content of between 20-40%, ethylens acrylic acid copolymers
with the acrylic acid content of greater then approximately 15%. An example
of these products are sold under such product designations ss Tafiner A-4085
(Mitsui), EMAC DS-1130 (Chevron), Exact 4023, 4024 and 4028 (Exxon).
Preferably, the second component is either ULDPE sold by Dow Chemiocal Co.
vnder the tradename AFFINITY VP 8770, Mitsui Petrochemical Company
under the designation TAFMER A-4085, or polybutene-1, PB8010, PB8310
and PB8410 (Shell Chemical Co.), and should constituto approximately 25-
50%, more preferably 35-45%, snd most preferably 45%, by weight of the film_

The first and second components of the RF layer 14 may bo
replaced by a single component sclected from & high melting temperature and
flexible olefina such as those polypropylenes sold by the Huntman Company
under the product designstion FPO. The melting point tempersture of this
component should be greater than 130 °C and the modulus less than 20,000
pai. This component should constitute between 30-60% by weight of the RF
Ixyer.

To impart RF dielectric loss to the RF Iayer 14, certain known high
diclectric loss ingredients are included as the third component of the film
structure 10. For exampls, EVA and EMA of sufficiently high co-monomer
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cantents exhibit significant diclectric loss properties at 27 MHz to ellow the
compositions to be sealed by the dielectric process. Polyamides as a class of
material, and ethylene vinyl alcohol ("EVOH™) copolymers (typically produced
by hydrolysing EVA copolymers), both possess high diclectric loas properties
st suitable temperatures. Other active materials include PVC, vinylidine
chlorides, and fluorides, copolymex of bis-phenol-A and epichlorohydrines
known as PHENOXYS® (Union Carbide). Howover, significant contents of
these chlorine and fluorine containing polymers would make them environmen-
tally unsound es incinsxation of such a material would generate inorgamic acids.
Theyefore, the third component of the RF layer 14 is prefarably chosen from
the class of polyamides.

Preferably, the polysmides of the present invention will be chosen
from aliphatic polyamides resulting from the condensation reaction of di-
amines having a carbon mmber within a range of 2-13, aliphstic polyamides
resulting from a condensation reaction of di-acids heving a carban 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 matexial because
they offer abrasion resistance to the film. Howsver, typically the nylons not
found in the layer which contacts medical solutions as in some instances thoy
can contaminsts the solution by leaching out into the solution. However, it has
been found by the applicants of the present invention that various dimer futty
acid polyamidss sold by, for example, Henkel Corporation under the product
designations MACROMELT and VERSAMID do not lead to such significant
loachable lovels and thus are the most preferred thind componmt of the RF
layer 14. The third component should constitute approximatety 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
between the polar and nonpolar camponents of the RF layer 14. The fourth
component wss chosen from styrens-hydrocarbon copolymers and preferably
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styrene hydrocarbon block copolymers such as SEBS copolymers that are
modified by maleic anhydride, epoxy, or carboxylate functionalities. Most
preferably the fourth component is an SEBS block copolymer that is maleic
anhydride functionalized. Such a product is sold by Shell Chemnical Company
under product designations KRATON 1901X or 1924X. The fourth
component should constitute approximately 5-40%, more preferably 7-13%,
and most preferably 10% by weight of the RF lsyer 14.

It may also bo desirable to include a fifth component to the RF layer
14 of an SEBS block copolymer, not modified by the abave functional groups,
such as the one sold by the Shell Chemical Company under the product
designation KRATON G-1652 or G-1657. This component should constitute
between 5-40% by weight of the RF Layer, more proferably between 7-13%,
and most prefersbly 10%.

Prefersbly the RF susceptible layer will have a thicknesg from about
1-9 mils or more preferaby from about 5.0 mile-8.0 mils, and most preferably
sbout 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
& core layer 16 interposed betwesn the akin layer 12 and the RF Iayer 14. The
core layer 16 confiers hest distortion resistance, snd flaxibility to the film
structure 10 xnd compatibility among the components of the film structixe 10,
Preferably, the core layer will have a thickness within the rango of 0.5-10 mils
wnd more preferably 1-4 mils. The core layer 16 includes three components.
The first component is a polyolefin and preferably a polypropylene in an
amount that constitutes in & 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
congisting of compounds that confier flexibility to the core layer 16 including
ULDPE, polybutene copolymers. Preferably, the second component of the
core layer is ULDPE or polybutens-1 in an amount by weight of 40%-60%,
more preferably 40-50%, and most preferably 40%.

0] 7°
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The third component of the core layer 16 is chosen from a group of
compounds that confer compatibility among the components of the core layer
16 and'includes styrene-hydrocarbon block copolymers and most preferably
SEBS block copolymers. The third component is in an amount preferably
within a range of 5-40% by weight of the core layer 16, mare preferably 7-
15%, and mnst preferably 15%.

It is also possible to add as a fourth component of the core layer 16,
reground trim ecrap material recovered during the manufacturing of containers.
The scrap material is dispersed throughout the core lsyer 16. Scrap may be
added in an amount proferably between approximately 0-50% by weight of the
core layer 16, and more prefarsbly within the renge of 10-30% and most
preferably within the range of 3-12%.

Figare 3 shows the film or sheet structure of Figure 1 incleding a
solution contact layer 17 adhered to a side of the RF layer opposite the skin
layer 12. The solution contact layer 17 includes three components that may be
chogen from the same first three companents and the same weight percentage
ranges of the core layer 16 set forth above. Preferably, the solution contact
layer 17 has a thickness from sbout 0.2-1.0 mils and most preferably about 1.0
mil

Figure 4 shows mother eambodiment of the nmitiple 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 tho discrete scrap layer 20 between the
core layer 16 and the RF layer 20. Figure 6 shows the scrap layer 20 dividing
the core layer 16 into first and second core lxyers 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
soven layars including the skin 12, core 16, snd RF layers 14 discussed above,
with a barrier layer 26 interposed between the core 16 and RF layers 14 and
adhered thereto with tic layers 28 attached to opposite sides of the bamier layer

I 7
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26. Figure 8 shows the barrier layer 26 between the core layer 16 and the ekin
layer 12. Figuro 9 shows the barrier layer 26 dividing the core layer 14 into
two core layers 14 a and 14 b. The barrier layer 26 increases the gas barrier
propexties of the film structure 10. The barrier Iayer 26 is sclected from the
group consisting ethylene vinyl alcohols such as that sold under the name
Evalea (Evalea Co.), highly glassy or crystalline polysmide such as Solar PA ®
(Dupont Chemical Co.), high nitrile content acrylonitrile copolymers such es
Barex ® sold by British Petroleum. Preferably, the barrier layer 26 is cthylene
vinyl alcohol, and has a thickness within the range of 0.3-1.5 mils and most
preferably 1.0 mils.

The tie layers 28 may be selected from modified ethyleno and
propylens copolymears such as those sold under the product designations Preotar
(Quantum Chemical Co.) and Bynel (Dupont) and should have a thickness
within the range of 0.2-1.0 mils and most preferably 0.5 mil,

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

These materials may be used to manufacture LV. therapy bags such
a3 the one shown in Figure 10 and generally designated as 30.

Figare 11 shows a drug reconstitution device 50 having a flexible
diluent container 52 end n vial access device 54 comnecting the container 52 to
admg vial. The diluent container 52 contains water, saline solution or a
ringezs Iactate solution or other solution suitable for reconstituting a drog. The
diluent container typically is available in various sizes including 50 mi, 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 mare fully set forth in U.S.
Patent Application Serial No. 08/986,580 which is incorporated in its entirety
herein by reference end made a pert hercof. It has been found the films
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discussed above have inadequate water vapor barrier properties to provide the
diluent container 52 in the 50 ml and 100 mi volume containers.

It is deairable that the container 52 is capable of being shipped and
stored without having sn additional overwrap or overpouch barrier material.
This requires that the container sidewslls 60 be made of a material that haga
high barrier to moistare loss. In a preferred form of the invention the sidewalls
of a 50 m! container will have a water loss of less than 8% by weight, more
preferably less than 7% by weight and most preferably leas than 6% by weight
after the container has been autoclaved at 121°C for about 20 minutes and
stored for 12 months or more in en environmentally regulated compartment
having 35% relative hamidity st 25°C. The 50 ml container should also satisfy
the same WVTR criteria when an autoclaved container is placed in an
envirommentally regulated compartment having 15% relative homidity at 40°C
for 50 days.

Figuro 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 akin layer 72 can be selected from
polyolefin materials snd more preferably from polypropylene polymers snd
copolymers and ethylene homopolymers and blends of ethylens homopolymers
and ethylens and a-olefin copolymers. In a preferred form of the invention,
the polypropylene should also be & high molecular weight polymer having a
melt flow rate from 0.5-20 g/10 min., more prefersbly 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
can be foroed through a given orifice under a specified pressuro and
temperwtare within 10 minntes. The value should be determined in sccordance
with ASTM D 1238.

Polypropylens copolymers can have othylene conomoners up to
about 3% by weight of the copolymers. Suitable polypropylencs are sold by
FINA under the product numbers 6253 and 6671 having melt flows of 1.5 g/10
min. and 11.0 g/10 min. respectively.
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Figure 13 shows a graph of the relationship between the thicknesses
of the skin Jayer 72 and the radio-frequency susceptible layer 74 of the film
shown in Figure 12 to achiove the desired WVTR. The desired WVTR can be
achieved by having various combination of thicknesses for the skin lagyer and
seal layer (radio frequoncy susceptible layer). If the plot of the datapoint of the
relative thicknesses of the skin layer and seal lsyer places the datapoint on or
abave the plotted lins then, the resulting 50 ml container or 100 ml containers
described immediately sbove, will have the desired WVTR. For the 50 ml and
100 m] containers set forth above, the skin layer thicknass will be greater than
3.0 mils and mare prefirably st least sbout 3.5 mils thick and even more
preferably from sbout 3.5 mils to about 8.0 mils. The seal layer should have s
thickness from about 3.0 mils to about 8.0 mils.

As set forth above, the skin layer may also bo of an sthylene
homopolymer such as & high density polyethylene having a density from about
0.930-0.960 g/oe.

In yet another form of the invention, the outer layar can also be a
blend of an HDPE and an ethylene and a-olefin copolymer having a density of
less than abont 0.930 g/cc end more preferably from about 0.900 g/cc to about
0.930 g/co and preferably is a lincar low density polyethylene. The skin layer
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 prefersbly 30% HDPE and 70% LLDPE.

The radio frequency suaceptible layer can be selected from those
three, four and five component blends set forth above and most preferably is a
four-component blend having in amount by weight of 40% polypropylene, 40%
ULDPE, 10% SEBS and 10% dimer fiity acid polyamide.

Figure 14 shows a three-layered weter vapor barrier film having a
skin layer 72 a radio frequency susceptible layer 74 and sn intermediate layer
76. The skin Iayer 72 and radio frequency susceptible Iayer 74 can be selected
from the same materials as set farth above for the two-layered film shown in
Figure 12. The intermedinte layer 76 enhances the low temperature
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performance of the film 70 and in a prefirred form of the invention is a
polyolefin material and more preferably a polypropylene blended with an
elastomer. Suitable polypropylanes for the intermediate layer 76 are those
having & 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. Suitable clastomers include styrene and
hydrocarbon copolymers and particularly diblock, triblock and star block
copolymaers, ethylene-propylene rabbers, ethylene propylene diene monomers,
ultra-low density polyethrylenss, and very-low density polyethylenes.
Preferably the intermediate layer has by weight from sbout 70% to sbout 99%
polypropylene and from about 1% to about 30% elastomer.

In & preferred form of the invention the akin layer has a thickness
from about 2 mils to sbout 4 mils, the intermediate layer has a thickness from
about 2 mils to about 4 mils and the radio frequency susceptible layer has a
thickness from shout 3 mils to about 7 mils,

Figure 15 shows a four-layered water vapar barrier film having a
radio frequency susceptible layar 74 and a skin layer 72 and two intermediate
layers 76 and 78. The ekin Iayer 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 polypropylens. The radio
frequency susceptible lnyer 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 s density of from about 0.900 g/ce to about
0.930 g/ce. The second intermediate layer 78 is a tie layer for adhering the
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

In a preferred form of the invention the akin layer 72 has a thickness
from about 1 mil to about 4 mils and more preferably from about 1 mil to about
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3 mils, the first intermediate layer 76 has a thickness from about 2 mils to
sbout 4 mils and more preferably from 2 mils to about 3 mils, the tie layer 78
should have a thickness from 0.2-2.0 mils and more preferably 0.5 mils and the
radio frequency susceptible layer has a thickness from about 3 mils to about 7
mils.

The barriexr films of Figures 11, 12, 14 and 15 have sufficient
flexibility to serve as a container for s reconstitition device. By sufficient
flexibility it is meant to have a modulus of elasticity of less then 150,000 psi
and more preferably less than 120,000 pai and most preferably less than
100,000 psi. These barrier films also have a WVTR where a 50 ml container
when stored in an environmentally regulated compartment having 35% relative
humidity at 25°C for 12 months or longer and when placed in an
environmentally regulated compartment having 15% relative umidity at 40°C
for 90 days the container loses lass than 8%, more prefarably less than 7% and
most preferably less then 6% by weight of the contained water. The barrier
films also have a content of elemantal halogens less than 0.1%, and more
preferably less than 0.01%, a low molecular weight water soluble fraction of
lcas than 0.1%, and more prefeyably less than 0.01% and most prefarably less
than 0.005%, & maximum diclectric loss between 1 and 60 MHz and between
the temperature range of 25-250 °C of grester than or equal to 0.05 and more
prefersbly greater than or equal to 0.1, an autoclave resistanco measured by
sample creep at 121 °C under 27 psi loading is less than or equal to 605 and
mare 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
sbout 100% elongation.

Barmier films of the present invention were tested in accordance with
the following procedures.
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(1) AUTOCLAVABILITY:

Autoclave resistance is measured by ssmple creep, or the increase in
the sample length, at 121 °C under 27 psi loading for one hour. The autoclave
resistance must be less than or equal to 60%.

(2) RF PROCESSIBILITY:

Containers of 50 ml volumes are sealed on a commercial scale RF
sealing equipment sold by Kiefel at 12 kilowatts for a cycle time of about 5-6
seconds. The container are filled with water and autociaved at about 121°C
for about 20 minmtes. The autoclaved containers aro squeezed with 20 psi
pressure for about 10 seconds and checked for leakuge.

(3) STRAIN WHITENING:

Film cut into about & % inch strip and stretched on an Instron
machine to 100% elongation at 20 inches/minuts and the stretched strip is
obsexrved for the presence of sirain whitening.

(4) ENVIRONMENTAL COMPATIBILITY:

The environmental compatibility comprises three important
propertics: (a) the material is free of low molecular weight plasticizers which
could leach into landfills upom disposal, (2) the material can be thermoplasti-
cally recycled into useful items upon fulfilling the primary purposs of medical
delivery, and (3) when disposed of by enexgy reclaim by incineration, no sig-
nificant inorgenic acids are released to harm the enviromnent. ("Eavir."). The
composition will also contain less then 0.1% halogens by weight. In arder 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.
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(5) SOLUTION COMPATIBILITY

By solution compatibility we mean that a solution contained within
the film is not contaminated by components which constitute the composition.
("S.Comp.") The low moleculsr weight water soluble fraction of the
compogsition will be less than 0.1%.

(6) BARRIER PROPERTIES

The barrier propertios are tested by mensuring the WV'IR. of
containers subjected to two different sets of environmental conditions, The
containers are 50 m! containers and have sidewall thicknesses from 9-12 mils.
Each container is filled with about 53-55 ml of water. Each container is
autoclaved et 121 °C for about 20 mimutes. One conteiner is placed in an
enviropmentally regulated compartment having 35% relative humidity at 25°C
and the weight loss is monitored over time. A second conteiner is placed in an
cavironmentally 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

What is mesnt by the term *“uriented” is a process of stretching a
materisl in a non-molten state cither in a single direction or int 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 extrosion
prucess that does not have en orientstion step after the film exits the extruder
and has solidified.

Examples:

Two-layered barrier films of the present invention were fabricated
and tested to determine the WVTR of the contsiner. In particular two layer
films having skin tayer and seal layer thicknesses as set forth in Table 1 below.
The skin lzyers were fabricated from polypropylene (Finz 6253) and the seal
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Isyer was fabricated from a four component blend of polypropylene, ultra-low
density polyethylene, dimer fatty acid polyamide and styrene-ethylenc-butene-
styrene block copolymer. The films were fabricated by coextrugion,

The films were fabricated into 50 ml containars by placing two
sheets of film into registration and eealed using radio frequency energy to form
a container having a fill port. The containers had a surfice area of about 23
square inches. Each contriner was then filled fhrongh the fill port with about
53ml of water. The containers were steam sterilized in an antoclave at about
121°C for 20 minutes. The containers were removed from the autoclave and
pirced in a container having a relative humidity of 15% and a temperatare of
40°C. The rats of water loss was measured in grama/day as reparted in Table
1. The time for each container to lose 6% of its water weight caloulated based

upon a plot of the water loas vs. time. A plot of these daia is shown in Figure
13.

TABLE 1
Sample No. { Seal layer Skin leyer Average Number of
thickness thickness measured days to loss
water loss 6% of weight
(G/day) of water
(Calculated)
223-5 5.0 rils 535mils | 0.0285 109 days
223-6 6.0 mils 530mils | 0.0272 114 days
223-7 5.0 mils 475mils | 0.0305 100 days
223-8 5.5 mils 5.0 mils 0.0286 107 days
223-9 5.4 mils 5.15mils | 0.029 98 days

It 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 1o be consid-
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be limited to the details given herein.
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1. A multiple layer thermoplastic structure:

(1) a skin Iayer selocted 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 ethylenc homopolymers having a density of from about 0.930 g/cc to
sbout 0.960 g/cc blended with an ethyleno and a-olefin copolymer having a
density less than about 0.930 g/ce, the skin layer having a thickness of greater than

" about 3.0 mils;

(2) a radio frequency susceptible layer adhered to the skin [gyer, 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, the radio frequency susceptible
layer having:

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

{b) = second palyolefin selected from the group consisting of
ethylcne copolymers, ultra-low density polyethylene, polybutens, and
butene cthylene copolymers;

(c) a radio frequency susceptible polymer selected from the
group consisting of (i) ethylene copolymers having 50-85% ethrylene
content with comonomers selected from s first group consisting of
acrylic acid, methacrylic acid, ester derivatives of scrylic acid with
aloohols having 1-10 carbons, ester derivatives of methacrylic acid
with alcohols having 1-10 carbons, vinyl acetate, and vinyl alcohol (if)
homopolymers and copolymers containing at least one segment of
urethanes, esters, uress, imides, sulfones, and amides, and
(d) » 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 au environmentally
regulated compartment having 15% relative humidity at 40°C.

120 &
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2. The structure of claim 1 wherein the styrene and hydrocarbon
copolymer is a block copolymer selected from a diblock, triblock or star block
copolymexs.

3. The structure of claim 2 wherein the block copolymer is sclected
from a group consisting of a first styrene-cthyleno-butene-styrene block
copolymer, and a maleic snhydride functionalized styreno-ethylene-butene-styrene
block copolymer.

4, The structure of claim 1 wherein the skin layer is a polypropylene

having a meit 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
polyethylene.

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

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 polyethrylene and
fram 5% to about 75% linear low density polyethylane,

8. The structure of claim 7 wherein the gkin layer is 30% by woight
high density polyethylens and 70% linear low density polyethylene.

9. The sttuchire of claim 1 wherein the akin layer has a thickness from
abaut 3.5-8.0 mils and the radio frequency susceptible layer has a thickness from

about 3.0 mils to about 8.0 mils.

10. The structure of claim 1 wherein the structure is not oriented.
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11. The structure of claim 1 further comprising:

a first intermediate layer digposed between the skin layer and the radio
frequency susceptible layer, the first intermedinte layer being selected from the
group consisting of (1) a polypropylene blended with sn elastomer and (2) sn

ethylene and a-olefin copolymer having a dansity of from about 0.900 g/cc to
about 0.930 g/cc.

12. The structure of claim 11 wherein the elastomer is salected from
the group conzisting of styrenc and hydrocarbon copolymers ethylene-propylene
rubbers, ethylens propyleno diene monomers, nltra-low density polyethylenes, and
very-low density polyethylenes -

13. The strocture of claim 12 wherein the first intermediate layer
camprises by waight from about 99% to about 70% polypropylenc and from about
1% to about 30% of the clastomer.

14. The structure of claim 13 wherein the first intexrmediate layer is
75% polypropylene and 25% SEBS. '

15. The structure of claim 12 wherein the first intermediate layerisa
linear low density polyethylene.

16. The structureof claim 1 5 further comprising a second intermediate
layer attached to the first intermediate layer.

17. The structure of claim 16 wherein the second intermediate layer
is a tie Inyer.

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



10

1s

20

25

30

19. The structure of claim 1 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 sutoclaved at 121°C for 30 minutes and stored for 90
days in an environmexntally regulated compertment having 15% rolative bumidity
a1 40°C,

20. A nmltiple layer thennoplastic strocture suitable for manufacturing

(1) & akin layer sclected from the group consisting of polypropyione,
othylens homopolymers having a density of from about 0.930 gfce to about
0.960 g/cc, and ethylene homopolymers having a density of from about 0.930
g/cc to about 0.960 gfcc blended with an ethylene mnd at-olefin copolymers
having a density less than about 0.930 g/ce, and the skin layer having a
thickness greater than about 3.0 mils; and

(2) a radio frequency susceptible layer adhered to the skin Isyer, the
radio frequency sasceptihls layer having a dielectric loas greater than 0.05 at
1-60 MHz and at tempexatures of ambient t0 250°C and comprising:

(a) a first polyolafin in an amount in a range of 30-60% by
weight of the radio frequency susceptible layer and selected from the
group consisting of potypropylenc and polypropylena copolymers,

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

(c) a radio 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 -

30-85% ethrylene content with comonomers sslected from a first group
consisting of 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
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vinyl alcohol (ii) homopolymers and copolymers containing at loast
one segment of urethanes, estexs, ureas, imides, sulfones, and amides;
and

(d) a compatibilizing agent of a styrene and hydrocerbon
copolymer in an amount within the range of 5-40% by weight of the
radio frequency susceptible Isyer, and

wherein the structure when fabriceted into a S0 m! container
hag & water vapor transmission rate of less than 8% by weight after the
container has been sutoclaved at 121°C for 20 minutes and stored for
90 dsys in an environmentally regulated compertment having 15%
relative bumidity at 40°C.

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

22. The structure of olaim 21 wherein the block copolymer is selected
from a group comsisting of a first styreme-cthylene-butene-styrene block
copolymer, and s maleic anhydride functionalized styrene-ethylene-butene-styrens
block copolymer.

23, The structure of claim 20 wherein the skin layeris a polypropylene
having a melt flow rate of from sbout 0.5-20 g/10 min.

24, The structure of clgim 20 wheyein the skin layer is 8 high deasity
polyethylena,

25, The stracture of claim 20 wherein the ekin lxyer is a blend of high
density polyethylene and a linear low density polyethylene.

/e o
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26. The structure of claim 25 wherein the skin layer comprises by
weight of the skin layer from about 25% to sbout 95% high density polyecthylene
and from 5% to sbout 75% linear low density polyethylene.

27. The structare of clxim 26 wherein the akin layer is 30% by weight
high density polyethylene and 70% Linear low density polycthylens,

28. The structure of claim 20 wherein the skin Iayer 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.

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

30. The structure of claim 20 further comprising:

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

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 diens monomers, ultra-low density polyethrylenes, and
very-low density polyethylenes

32. The structure of claim 31 wherein the first intermediate layer

comprises by weight from about 99% to about 70% polypropylene and from ahout
1% to about 30% of the elastomer.

33. Tho structure of claim 32 wherein the first intermediate layer is
about 75% polypropylene and about 25% SEBS.

s K
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34. The structure of clxim 31 wherein the first intermediate layerisa
linear low density polyethylone.

35. Thestructure of claim 34 finther comprizing a second intenmediate
Iayer attached to the first intermediate layer.

36. Tho structure of claim 35 wherein the second intermediate Inyer
is a tie Iayer.

37. The structure of claim 18 wherein the tio layer is a modified
ethylene and propylene copolymer.

38. The structure of claxim 20 wherein the structure when fabricated
into a 50 ml cantainer has a water vapor transmission rate of less than 6% by
weight after the container has been autoclaved at 121°C for 20 minutes and stored
for 90 days in sn environmentally regulated compartment having 15% relative
humidity at 40°C.

39. Ammitipie layer thermoplastic stracture suitable for manufactoring
(1) askin layer selected from the group consisting of polypropylene, ethylens
homopolymers having a density of from about 0.930 g/cc to sbout 0.960 g/cc, and
ethylenc homopolymers having a density of from sbout 0,930 g/cc to about 0.960
g/ce blended with an ethylene and a-olefin copolymers having 2 density less than
shout 0.930 g/cc;
(2) 2 adio frequency susceptible Iayer adhered to the ekin layer comprising:
(2) a polypropylene having a mehting 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 waight of the radio frequency susceptible Iayer,
(b) a radio frequency susceptible polymer in an amount within the
range of 3-40% by weight of the radio frequency susceptible layer and
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selected from the group consisting of (i) ethylene copolymers having
50-85% ethylene content with coreonomers selected from a first group
consisting of acrylic acid, methacrylic acid, oster derivatives of acrylic
acid with alcobols having 1-10 carbons, ester derivatives of
methacrylic acid with aleohols having 1-10 carbona, vinyl acetate, and
vinyl alcohol (if) homopolymers and copolymers containing st Jeast
one segment of urcthanes, esters, ureas, imides, sulfones, and amides,
(c) n first compatibilizing agent of a styrene end hydrocarbon
copolymer in an amount within the range of 5-20% by weight of the
radio frequency susceptible layer,
(d) wherein the radio frequency susceptible layer having a dislectric
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 & water

vapor tranamission rete of less than 8% by wuight afler the container has been

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

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

40. The structure of ciaim 39 wherein the styrene and hyddrocartbon
copolymer is a block copolymer selected from a diblock, triblock or stsr block
copolymers.

41. The structure of claim 40 wherein the block copolymer is selected
from s group congisting of a first styrene-ethylens-butene-styrene block
copolymer, and a maleic anhydride finctionalized styrene-cthylene-butene-styrene
block copolymer.,

42. Thestructure of claim 39 wherein the akin Iayer is a polypropylene
having a melt flow rate of from about 0.5-20 g/10 min.

12t ¥
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43. The structure of claim 39 wherein the skin layer is a high denaity
polyctirylene.

44, The structure of clsim 39 wherein the skin layer is a blend of high
density polyethylenc and a linear low density polyethylene.

45. The structure of claim 44 wherein the skin layer comprises by
weight of the skin lxyer from about 25% to about 95% high density polyethrylenc
and from 5% to about 75% Linear low density polyethylone.

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

47. The structure of claim 39 wherein the skin layer has a thickness

from sbout 3.5-8.0 mils and the mdio 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,

49. Thes structure of claim 39 finther comprising:
a first intermediato Jayer disposed between the skin layer and the radio
frequency susceptible layer, the first intermediate layer being selccted from the
group consisting of (1) a polypropylens blended with an elastomer and (2) an

ethylene and z-olefin copolymer having a density of from about 0.900 g/cc to
about 0.930 g/cc.

50. The structure of claim 49 wherein the clastomer is selected from
the group congisting of styrene and hydocarbon copolymers ethylene-propylene
rubbers, ethylene propylene diene monomers, ultra-low density polyethylenes, and
very-low deasity polyethyleaes
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51. The structure of claim 50 wherein the first intermediate Iayer
comprises by weight from about 99% to sbout 70% polypropylene and from about
1% to about 30% of the clastomer.

52. The structure of claim 51 wherain the first intermediate layer is
about 75% polypropylene and 25% SEBS?

53. The structare of claim 50 wherein the first intermediate layeris &
linear low density polyethylena.

54. Thestructure of claim 53 further comprising a second intermediate
layer aftached to the first intermediate layer.

55. The structare of claim 54 wherein the second intermediate layer is
a tic layer.

56. The structure of claim S5 wherein the tio layer is a modified
etirylene and propylene copolymer

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 bean autoclaved at 121°C for 30 minutes and stored

for 90 days in an environmentally regulated compertment having 15% relative
humidity at 40°C.



ABSTRACT

The present inveation provides a multiple layer thermoplastic structure
of a (1) akin layer sclected 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 en ethylene and a-olefin copolymers having 2 density less than
about 0.930 g/cc, the skin layer having a thickness of greater than about 3.0 mils;
(2) a radio frequency susceptible layer adhered to the skin layer, the madio
frequency susceptible layer having a diclectric loss greater than (.05 at 1-60 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) & second polyolefin selected from the group
consisting of ethylene copolymers, ultra-low density polyethylene, polybutene,
and butene ethylene copolymars; (c) a radio frequency susceptible polymer
selected from the group consisting of (i) ethylene copolymers having 50-85%
cthylene content with comonomers selected from a first group consisting of
acrylic acid, methacrylic ecid, 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 (i) homopolymers and copolymers
containing st least one segment of urcthanes, esters, urezs, imides, sulfones, and
amides, and (d) a compatibilizing agent of a styrene and hydrocarbon copolymer;
wherein the structnre when fabricated into a 50 ml contuiner has & water vapor
tranemission rate of less than 8% by weight afier the confainer has been
sutoclaved at 121°C for 20 minutes gnd stored for 90 days in an environmentally
regulated compartment having 15% relative humidity at 40°C.
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Attornsy Docket No. FLM-4469 CIP (1417YP327) PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

DECLARATION AND FOWER OF ATTORNEY

As below named inventors, we hereby declare that:

Our residences, post office addresses and citizenships are as stated below next to our names.

‘Webeliove we are the original, first and joint inventors of the subject matter which is claimed
and for which a patent is sought on the invention entitled “Multi-Layered Polymer Based Moisture
Barrier Structure for Medical Grade Prodncts” which is a continuation-in-part application of Serial
No. 08/153,602 filed on November 16, 1993.

We hereby state that we have reviewed and understand the contents of the above-identified
Specification, including the Claimsg, as smended by any Amendment referred to above.

Wo acknowledge the duty to disclose information which is material to patentability as
defined in 37 CFR_ § 1.56.

We hareby claim foreign priority bensfits under 35 U.S.C. § 119()d) or § 365(b) of sy
foreign epplication(s) for patent or inventor's certificate, or § 365(a) of any PCT international
application which designated at [east one country other than the United States, listed below and have
also identified below any foreign application for patent or inventor's cestificate, or PCT international
application having a filing date before that of the Application on which priority is claimed:

Prior Foreign Application(s) NONE
Priority
Claimed
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We hereby claim the benefit under 35 U.S.C. § 119(c) of any United States provisional
application(s) listed below: NONE

Application Number Filing Date

We hereby claim the benefit under 35 U.S.C. § 120 of any United Stateg Application{s), or
§ 365(c) of any PCT International Application degignating the United States, listed below and,
insofar as the subject matter of each of the Claims of this Application is not disclosed in the prior
United States or PCT International Application in the manner provided by the first paragraph of 35
U.S.C. § 112, ] acknowledge the duty to disclose information which is materigl to patentability as
defined in 37 C.F.R. § 1.56 which became available between the filing date of the prior Application
and the national or PCT imternational filing date of this Application:

09/334,957 _ 6/17/99 _Pending
Application Number Filing Date Status

We hereby appoint the following attorney(s) and/or agend(s) to progecute this Application
and transact all business in the Patent and Trademark Office cormected therewith.

Francis £. A. Koualik - 34,646 Josaph A. Fucha 34,604
Mark 4. Bunafute - 31,593 Robart U, Diaht - 35,118
Jeseph 1. Barrett - B, 70 Bradiey F. Radesaker - 5,18
Janica Quthrie - 35,170 Richard C. Himslhoch - 13,544
Charles R. Mattseon - 30,860 Monique A. Nornesult - 37,003
Paula J. Kelly - 37,64 Jefirey L. Gargerm - 38,148
Jetfrey C. dichols - 36,879 Pat 4. Nykaza - 35,984
Bradford R, L. Price - 29,101 Edard L. Bishep - 39,110
danfel M. christm ~ 29,826 Jamas P. Wursff - 39,788
Atan L. Barry - 30,819 Nelsen lolte - 42,938
Linds A, Kuxom - 30,841 Narc b. Kechtinger =P43 434
Roger H. Stein - 31,8082 Nichsal K. Nutter =ML N
Thomma K. Stine - 52,310 viltiem 4. Lem - 4,208
James 1. Jegode - 3,54 Robert E. Yagner - 20,528
Richeal D. Lake - X7

Send correspondence and direct telephone calls to:

Mark J. Buonaiuto, Esq.

Senior Counsel, Law Department
BAXTER INTERNATIONAL INC.
One Baxter Parkway, DF2-2E
Deerfield, IL 60015

Phone: (847)948-2000

Fax: (847) 948-3827
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We hereby declare all statsments made herein of our own knowledge are true and all
statements made on information and belief are believed to be true; and further, that these statements
were made with the knowledge that willful falsc statemnents and the like so made are punishabla by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that
such willful false statements may jeopardize the validity of the Application or any patent issued

thereon.

Full Name of Sole or First Inventor: _ Michael T. K. Ling

Residential Strect Address: 1672 N, Cypress Pointe Drive

City and State/Province: ______ Vernon Hills, IT,

Country and Zip/Postal Code: ___ USA 60061

Citizenship: —Malaygia
Mailing Address: Same a3 above
Inventor's Signature:

Data:

Full Name of Second Joint Inventor: _Imn_\!qg

Country and Zip/Postal Code: _LUSA 60048
Citizenship: USA.
Miailing Address Samo gs above
Inventor's Sigoature:

Full Name of Third Joint Inventor: Robest Woingrowski

Residential Stroot Address:_ 3025 Bethef Blvd,

City and State/Province: _Zion. I

Country and Zip/Postal Code: __USA 60099
Citizenship: USA
Mailing Address: Same g5 sbove
Inventor's Signature:
Date:

Full Name of Fourth Joint Inventor: __Kgtan Shah

Residential Street Address:_- 7589 Korbel Dy,

City and State/Province: ___ Gumes JI,

Country and Zip/Postal Code: ____UUSA 60031

Citizenship: India
Mailing Address: Same a3 sbave
Inventor’s Signature:

Date:
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Full Name of Fifth Joint Inventor: ___Gregg Nebgen

34 X

Residential Street Address;___ 923 312 Avenue

City and State/Provinco: Burfington, WI

Country and Zip/Postal Code: ____USA 53105

Citizenship: USA
Mpiling Addresas: Same sa shove
Inventor's Signature:

Date:

FullNameofSucth.TomtImm __!mm._ll_)um:

Citizenship: USA
Mailing Address: Samc ag above
Inventor's Signature.

Date:

Full Name of Seventh Joint Inventor: _Varsha Kalvenicsr

Residential Street Address: 234) Scott Court

City and State/Province: ____Round Lake Beach, IL

Country and Zip/Postal Code: _USA 60073

Citizenship: 1US.A
Mailing Address: Same ag sbove
Inventor's Siguature:

Date:

Full Name of Eighth Joint Inventor: __Keith M. K.Anderson

Citizenship: US.A.

Mailing Address: Ssmossabove
Inventor's Signature:

Date:

Full Name of Ninth Joint Inventor: _Ljjlian G, Zaknrjis

Residential Street Address: 5764 N, Lacey Ave,

City and State/Province: Chicago. IL

Country and Zip/Postal Code: TISA 60646
Citizenship: USA,
Muiling Address: Ssmesgobove
Inventor's Signature:

Date:
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Full Name of Tenth Joint Inventor: __Collcen S, Cramer
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Residential Street Address: 1254 1llinois Street

City and State/Province: _Racipne, Wi
Country and Zip/Postal Code: ___USA 53405
Citizenship: USA,
Mailing Address: _Samec as shove
Inventor's Signature:
Date:
Full Name of Eleventh Joint Inventor: Michae] Scharf
Residential Street Address: 5315 Amby Lane
City and State/Province: ____McHenty. I,
Country sad Zip/Postal Code: ____USA §0050
Citizenship: USA
Mailing Address: _Same a3 shove
Inventor's Signature:
Date:

Full Name of Twelfth Joint Inventor: _[Larry A Rogenhaum
Residentiol Streot Addrems: 855 Krintin Court

City and State/Province: Gurpee, IL
Couatry and Zip/Postal Code: ___USA 60031
Citizenship: US.A.
Mailing Address: Same as above
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Date:

86094.1



CoL02 *hi9 Bhed

1_3,6‘ }1

12 /[
+~l6a.

~20
6b
R




DOLD20" h£9ad hvl

LLita il iy inIy

B3y




gauqgeryy 0a0>r0n



19 S

FIG, 1Z. 5
NN\ 7

(/L]




0DL020" hLS86hal

SKIN (MILS)

F\ q- \3

SHELFLIFE OF 50ML BAGS AT 40°C/15%RH

4.25 1

& -

A7s-

35

© 109 days

O 114 days o PREDICTED
*08 deys L4 223-5
8 107 days o] 233-6
00 days A -7
a s
* o35

s

4.’ d

s-

3.5
‘-

SEAL (MILS)

6.5
1 -
1.5

PROTOCOLS - MLT 93-003, TPOSMPRO148T



