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processed and stored 15 in containers, transported and ultimately
delivered through drip chanbers, tube connectors and tubes by infusion to
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i nfusion delivery set to be optically transparent to allow for visual

inspection of fluids therein. It is also desirable that the nedical
mat eri als be BIRERMAKISRIONSQOBRILRESEARGCH

Not Applicable.

TECHNICAL FIELD
This invention relates to polymer blends and more particularly to cyclic olefin
10 containing polymers or bridged polycyclic hydrocarbon containing polymers blended

with polybutadienes.

BACKGROUND OF THE INVENTION
In the medical field, where beneficial agents are collected, processed and stored
15 in containers, transported and ultimately delivered through drip chambers, tube
connectors and tubes by infusion to patients, there has been a recent trend toward
developing materials useful for fabricating such containers, tubings and devices without
the disadvantages of currently used materials such as polyvinyl chloride. These new
materials must have a unique combination of properties to be used in fluid administration
20 sets. Among these are the materials in most instances must be optically clear,
environmentally compatible, have sufficient yield strength and flexibility for flexible
products and sufficient rigidity for rigid products, have a low quantity of low molecular
weight additives, be capable of being solvent bonded to soft polyolefin medical products

and be compatible with medical solutions.



a great deal of nedical products are disposed of in landfills and through
incineration. 5 Further benefits are realized by using a material which is
t her nopl awoiocasiogl r ecycl abl e. For nedi cal products that areTdisspa®ed of by
incineration, it is necessary to use a material that does not generate or
m nimzes the formati on of by-products s;lzrc]h as inorganic acids which may
be environnentally harnful, irritating, and corrosive. For exanple, PVC
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pl asticizers, mist be added 25 to render PVC flexi ble. These plasticizers
may | each ouf®&#e¥Ae medical product and into the fluid passing through
the products to centiam B . : i ?&%I . For
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the material. The additives may react with the therapeutic agents or otherwise render the

solution ineffective. This is especially troublesome in bio-tech drug formulations where

the concentration of the drug is measured in parts per million (ppm), rather than in weight

or volume percentages. Even minuscule losses of the bio-tech drug can render the

20 formulation unusable. Because bio-tech formulations can cost several thousand dollars
per dose, it is imperative that the dosage not be changed.

Polyvinyl chloride ("PVC") has been widely used to fabricate medical tubings and

containers as it meets most of these requirements. However, because PVC by itselfis a

rigid polymer, low molecular weight components known as plasticizers must be added

25 to render PVC flexible. These plasticizers may leach out of the medical product and into

the fluid passing through the products to contaminate the fluid or to render the fluid

unusable. For this reason, and because of the difficulties encountered in incinerating

PVC, there is a need to replace PVC in at least the fluid contacting portions of the

infusion pathway and more preferably in its entirety.



medi cal containers and tubing, wthout the di sadvantages associated with
PVC. Polyolefins typically are conpatible with nedical applications
because tWwey2isi®er minimal extractability to the fluids ardTamsnt/ents which
they contact. Most polyolefins 5 are environnentally sound as they do not
generate harnful degradants upon incineratfion, and in nbst cases are
capabl e of being thernoplastically recycled. Many pol yol efins are cost

effective materials.th rovi de an economc alternatjve to PVC
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secured wi thin such housings using solvent bonding techniques. Sol vent
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bondi ng techni ques. European Patent Application No. 0 556 034 discloses a
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components include rigid housings manufactured from polycarbonates, acrylics, ABS,
copolyesters and the like. The housings have sleeves in which the tubing is inserted in
a telescoping fashion to attach the tube to the housing. Therefore, it is necessary for the
medical tubing to be connected to the rigid housing to form a fluid tight seal with the
20 housings.

PVC tubing is typically secured within such housings using solvent bonding
techniques. Solvent bonding requires exposing the end of the tubing to be inserted into
the housing to a solvent such as cyclohexanone or methyl ethyl ketone. The solvent
effectively softens or dissolves the PVC so when the tubing is inserted into the housing,

25 a bond is formed. Solvent bonding techniques, however, are ineffective on certain
polyolefins including polyethylene and polypropylene. Problems have also been
encountered in using adhesive bonding techniques.

European Patent Application No. 0 556 034 discloses a medical instrument of a
material containing a resin of a cyclic olefin compound or a bridged polycyclic

30 hydrocarbon compound. The EP ‘034 Application discloses making devices such as

syringes, injection needles, drip chambers, blood bags and tubing from these resins.



syringes, injection needles, drip chanbers, blood bags and tubing from

t hese resins. WO 02/ 085981 PCT/ US02/ 13044 -4 Wiile the EP 034 Patent

appl i cat iwp odiog®Bpses a non-PVC material for fabricating pegdisezi3ops oducts
it does not disclose a nethod for bonding a rigid housing of a cyclic
olefin to a flexible tubing of a cyclic o%]efi n or other polyolefins.
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copolymers. Again, these polymer blends are tough on impact and have high flexural

strength and elongation at break. The '986 patent does not disclose a method for solvent

15 bonding the polymer alloy blends.

DISCLOSURE OF INVENTION
The present invention provides a polymer composition having: a first component
selected from homopolymers and copolymers of cyclic olefin containing polymers and
20 bridged polycyclic hydrocarbon containing polymers, the first component being present
in an amount from about 1-99% by weight of the composition; and a second component
is selected from homopolymers and copolymers of a diene having from 4 to 12 carbons,
the second component being present in an amount from about 99% to about 1% by
weight of the composition.
25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a diagrammatic view of an infusion delivery set;
FIG. 2 shows a diagrammatic view of a syringe barrel having end closures solvent
bonded thereto; and

30 FIG. 3 shows a perspective view of a Y-type injection site



FIG 2 shows a diagrammatic view of a syringe barrel having end cl osures
sol vent bonded thereto; and 30 FIG 3 shows a perspective view of a Y-type
i nj ecti orweioes3gl 02/ 085981 PCT/ US02/ 13044 -5 DETAI LED DEECTRISBY10M OF THE
| NVENTI ON Whil e the invention is susceptible of enbodi ment in many
different forns, there is shown in the dgavvi ngs and will herein be
described in detail preferred enbodi nents” of the invention with the
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t echni ques f deliedry aettion F1G 1 Dghets asyihgfbarretDhipwirerdnd ctogufeadé selasée bordbdc al
devi ce assenblies and subassenmblies contained in an_infusion set or other
medi cal devi 8LPREsIE e wh thersytinge haadi Qif cqpise the end closure 26 can be on one or

15 both ends of the syringe barrel 24.

As will be described below, the present invention provides polymers and
copolymers containing monomers of cyclic olefins (which sometimes shall be referred
to as cyclic olefin containing polymers) and blends thereof as well as homopolymers and
copolymers containing monomers of bridged polycyclic hydrocarbons (which sometimes

20 shall be referred to as bridged polycyclic hydrocarbon containing polymers) and blends
thereof to fabricate both the flexible, rigid and semi-rigid components of the delivery set
10 and further provides solvent bonding and cement bonding techniques for attaching
together olefin components to fabricate medical device assemblies and subassemblies
contained in an infusion set or other medical devices well known in the medcial arts.

25 The term polyolefin used herein is meant to include homopolymers and
copolymers of ethylene, propylene, butene, pentene, hexene, heptene, octene, nonenene,
and decene. Suitable copolymers of ethylene include: (a) ethylene copolymerized with
monomers selected from the group of a-olefins having 3-10 carbons, lower alkyl and
lower alkene substituted carboxylic acids and ester and anhydride derivatives thereof, (b)

30 ethylene propylene rubbers, (¢) EPDM, and (d) ionomers. Preferably, the carboxylic

acids have from 3-10 carbons. Such carboxylic acids therefore include acetic acid,



25 The term pol yol efin used herein is meant to include honopol yners and
copol yners of ethylene, propyl ene, butene, pentene, hexene, heptene,
octene, rwoenes®sl and decene. Suitable copol yners of ethpCensoymohude: (a)
et hyl ene copol ynerized with nonomers selected fromthe group of a-olefins
havi ng 3-10 carbons, |ower alkyl and Iomgr al kene substituted carboxylic
aci ds and ester and anhydride derivativeS thereof, (b) 30 ethyl ene

propyl ene rubber.s, (¢ P an i onpners... Prefe |y, the .carboxylic
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Pol ycycl i ¢ Hgdidecar bons Suit abl e honopol yners and copol yners of cyclic

ol efins and bridged polycyclic 10 hydrocarbons and bl ends thereof can be
found in U S. Patent Nos. 5,218,049, 5,854,349, 5,863,986, 5,795, 945,

5,792,824; ER 0 2 0] PO 3,16 P Q. 497, 567 whi ch are incorporated

in their entit ety%l%yecflgi%_e V?%‘fﬁf‘gﬁ%il)gﬁﬁyaﬁ drogahony . oot 1n a
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blends will have a glass transition tenperature of greater C, nore
preferadl y fhydiosirbans s@ biends thebeod banibe fo8oiGn hS déateit Nps ofr, 218,649, £ 1864,389.910

g/ cc and nor r .10 0 cC St
preferably f %eﬁ%lgggng%iggﬂg? 93@%1% E{i(éé%ﬁg&a@n@%ébé’%ﬁ) &#932967{%%}9{1 About
20 nole % of : 1.G ;- N : I 1.co h e of
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from about 3@ernbof tive ireveftiorPBederhoanapobingrs, edpdlpmersahd pblnenblends will hasaia abl e
cyclic olefin nononers are nonocyclic conpounds having from5 to about 10
carbons in tIgass {ragsitiomhiempgratyre o geeptep than 50°C, more preferably from about 70°C to

15 about 180°C, a density greater than 0.910 g/cc and more preferably from 0.910g/cc to
about 1.3 g/cc and most preferably from 0.980 g/cc to about 1.3 g/cc and have from at
least about 20 mole % of a cyclic aliphatic or a bridged polycyclic in the backbone of the
polymer more preferably from about 30-65 mole % and most preferably from about 30-
60 mole %.

20 In a preferred form of the invention, suitable cyclic olefin monomers are
monocyclic compounds having from 5 to about 10 carbons in the ring. The cyclic olefins
can be selected from the group consisting of substituted and unsubstituted cyclopentene,
cyclopentadiene, cyclohexene, cyclohexadiene, cycloheptene, cycloheptadiene,
cyclooctene, cyclooctadiene. Suitable substituents include lower alkyl, acrylate

25 derivatives and the like.

In a preferred form of the invention, suitable bridged polyqyclic hydrocarbon
monomers have two or more rings and more preferably contain at least 7 carbons. The
rings can be substituted or unsubstituted. Suitable substitutes include lower alkyl, aryl,
aralkyl, vinyl, allyloxy, (meth) acryloxy and the like. The bridged polycyclic

30 hydrocarbons are selected from the group consisting of those disclosed in the above

incorporated patents and patent applications. Suitable bridged polycyclic hydrocarbon



can be selected fromthe group consisting of substituted and unsubstituted
cycl opentene, cycl opentadi ene, cycl ohexene, cycl ohexadi ene, cycl oheptene,
cycl oheptwoioengy9s1l cycl ooct ene, cycl ooct adi ene. Suitabl e s®oTtUSHUEVYS
include | ower alkyl, acrylate 25 derivatives and the like. In a preferred
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mclude alkyl acrylates, and aryl acrylates. The cyclic ester includes maleic anhydride.

15

IL. Blends Containing Cyclic Olefin Containing Polymers and/or Bridged
Polycyclic Hydrocarbon Containing Polymers

Suitable two-component blends of the present invention include as a first
20 component the homopolymers and copolymers of the cyclic olefin containing polymers
and the bridged polycyclic hydrocarbon containing polymers (collectively hereinafter
sometimes referred to as "COCs") described above in Section I. The COCs should be
present in an amount from about 1-99% by weight of the blend, more preferably from
about 30-99%, and most preferably from about 35-99 weight percent or any combination
25 or subcombination of ranges therein. In a preferred form of the invention the first
components has a glass transition temperature of from about 70°C to about 130°C and

more preferably from about 70-110°C.
The blends further include a second component in an amount by weight of the
blend of from about 99-1%, more preferably from about 70-1% and most preferably from
30 about 65-1%. The second component is selected from the group consisting of
homopolymers and copolymers of ethylene, propylene, butene, hexene, octene, nonene,

decene and styrene. The second component preferably has a density of from about 0.870-



Sui t abl e two- conponent bl ends of the present invention include as a first
20 conponent the honopol yners and copol yners of the cyclic olefin

cont ai ni yopelogiver s and t he bri dged pol ycyclic hydrocar b@aTamsny/aom ng
polymers (collectively hereinafter sonetines referred to as "COCs")

descri bed above in Section I. The.COCs shguld be present in an anmount from
about 1-99% by wei ght of the blend, nDre'gTeferany from about 30-99% and
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net al | ocene catal yst. Suitable catal yst systens, anpong others, are those
di scl oskéd i n tiddSranRalVARINGK.. 5 783 638 and 5, 272,236. Suitable ethylene
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t radenane MA n anot pre I nventi.on e second

conponent is caftons taad rhore prefebfedlyg fioup 4CtonS |cs1tb|ongaﬁd i ppeiepbBr § cartsbns.
copolynmers of dienes having from4 tqg 12 carbons and nore preferably from
4 to 8 car bodccaniingindie dienes Bchidepuiadicne.perfadiene, hexadiene, heptadiene, octadiene,

15 nonadiene, decadiene, etc.

In a more preferred form of the invention the second component is a
polybutadiene homopolymer. The polybutadiene homopolymers of primary interest are
defined by the 1,2- and 1,4-addition products (both cis and trans) of 1,3-butadiene (these
shall collectively be referred to as polybutadienes). In a more preferred form of the

20 invention the second component is a 1,2-addition product of 1,3 butadiene (these shall
be referred to as 1,2 polybutadienes). In an even more preferred form of the invention
the polymer of interest is a syndiotactic 1,2-polybutadiene and even more preferably a
low crystallinity, syndiotactic 1,2 polybutadiene. Suitable resins include those sold by
JSR (Japan Synthetic Rubber) under the grade designations: JSR RB 810, JSR RB 820,
25 and JSR RB 830.

The polybutadiene is present in an amount by weight of the blend from about 99%
to about 1%. For flexible applications the second component will be present in an
amount by weight from about 99% to about 51%. For rigid applications the second
component will be present in an amount from about 50% to about 1%.

30 Suitable three-component blends include as a third component a COC selected

from those COCs described in Part I above and different from the first component. Ina



Accordi ngly, the dienes include butadi ene, pentadi ene, hexadi ene,
hept adi ene, octadi ene, 15 nonadi ene, decadiene, etc. In a nore preferred
form of twe o2/ns®8ti on the second conponent is a pol ybut asdcCeresonaowpol yner.
The pol ybut adi ene honopol yners of primary interest are defined by the 1, 2-
and 1, 4-addition products (both cis and t%ans) of 1, 3-butadi ene (these
shal | collectively be referred to as pol y utadlenes) In a nore preferred
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i nvention provides for fabricatin id, sem-ri

elasticity of greater than 20,000 ps1 ut less than 158 000 p51 when measured in
15 accordance with ASTM D790. What is meant by the term "flexible" is articles having
a modulus of elasticity of less than about 20,000 psi when measured in accordance with
ASTM D790.
Rigid parts such as Y-sites, filter housings, injection sites, spikes, syringe barrels,
closures and others may be fabricated from the COCs by injection molding, blow
20 molding, thermoforming processes or other plastic fabricating techniques. Semi-rigid
parts such as drip chambers and closures may be fabricated from injection molding, blow
molding, thermoforming and extrusion processes. Flexible parts such as medical tubing,
closures and medical containers may be obtained using extrusion, coextrusion,
lamination, blow molding and injection molding processes.
25 For flexible and semi-rigid components such as tubing, containers and drip
chamber 20, suitable polymers also include other polyolefins such as ethylene vinyl
acetate copolymers having a vinyl acetate content of from about 5% to about 32%,
ethylene methacrylate copolymers, ethylene and a-olefin copolymers having a density
of less than 0.910 g/cc, flexible polypropylenes such as Huntsman’s REFLEX and
30 Montell’s ADFLEX and stereo block homopolymers of polypropylene disclosed in U.S.



flexible devices fromthe COCs. What is neant by the use of the term
"rigid' hereinis parts having a nodulus of elasticity of at |east 150,000
psi when wpagwsel i n accordance wth ASTM D790. Wat i s meaniSoby3othe term
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20, 000 psi but less than 150, 000 psi V\/neg measured in 15 accordance with
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as tubing, containers and drip chanber 20, suitable polynmers also include

ot her pol yol éfdorporatgd in s endirgty|herpin by raférencecad anasdeaapsi bemeafs havi ng a vi nyl
acetate content of from about 5% to about 32% ethyl ene nethacryl ate
copolynmers, ethylene and a-olefin copolyners having a density of |ess than
0. 910 g¢/cc, ﬁb@)ﬂ@},ﬁepglﬁg[ﬂ%yl enes such as Huntsman's REFLEX and 30

Montel | 's ADFLEX and stereo bl ock honopol yners of pol ypropyl ene di scl osed
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pol ymers al sq i ncl ude, pol I blends and filnms_such as those disclosed in
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held in 5 phaseaobye swaggtihenakslidd) dodicé fe thé gighokooséxaghinth eheligaidIsvedf
swaging is nore fully set forth in U S Patent No. 5,658,260 (See FIGS.
20-28 and ac @awisHIyasHepIiaaxingtioqh PLihe Prsericn ebITyaT. d1aNer have givesslearar sioy ansk ei n

by ref fenee h?g%%r ng%egi\%s g%rlztzy cheervg Oic')w haze is frequently a desirable property for medical
devices such as solution containers, drug delivery devices, I.V. and blood sets, dialysis
devices, and syringes. The haze and total light transmittance of the film were measured
using a ColorQuest instrument with both sides of the film wetted with isopropyl alcohol
to remove or minimize the effect of surface roughness.
20
V. Method of Solvent Bonding COCs
The present invention provides a method for assembling components of an
infusion set into medical assemblies using solvent bonding techniques. Solvent bonding
techniques can be used to join together any combination of rigid, semi-rigid and flexible
25 parts including joining two rigid components, a rigid component to a semi-rigid
component, a rigid component to a flexible component, a semi-rigid component to a
flexible component, a semi-rigid component to another semi-rigid component, and certain
flexible components to one another.
The method of solvent bonding includes the steps of: (1) providing a first article
30 of a polymer composition described above in Sections I and IT such as those having a first

component of cyclic olefin containing polymer or a bridged polycyclic hydrocarbon
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15 include substituted and unsubstituted hexane, heptane, cyclohexane, cycloheptane,

decalin, and the like. Suitable aromatic hydrocarbons include substituted and

unsubstituted aromatic hydrocarbon solvents such as xylene, tetralin, toluene, and

cumene. Suitable hydrocarbon substituents include aliphatic substituents having from

1-12 carbons and include propyl, ethyl, butyl, hexyl, tertiary butyl, isobutyl and

20 combinations of the same. What is meant by the terms "aliphatic hydrocarbon" and

"aromatic hydrocarbon" is a compound containing only carbon and hydrogen atoms.

Suitable solvents will also have a molecular weight less than about 200 g/mole, more

preferably less than about 180 g/mole and most preferably less than about 140 g/mole.

The first article can be rigid, semi-rigid and flexible medical product selected

25 from the group consisting of Y-sites, filter housings, drip chambers, heparin locks,

injection sites, catheters, spikes, syringe barrels, closures, tubings, oxygenators, pump

casettes, valves, burretes, and any medical article or component. The second article can

be rigid, semi-rigid and flexible polymeric material selected from the group comprising

polyolefins, styrene containing polymers, cyclic olefin containing pofymers and bridged

30 polycyclic hydrocarbon containing polymers. The second article can be of the same

device set forth for the first article.



5 the first article to the second article along the interface area.
Suitable low crystallinity polynmers to fabricate the second article
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copolymer, the first component being present in an amount from about 1% to about 99%
(or from about 99% to about 51% or from about 50% to about 1%) by weight of the
composition; and (b) a second component of a homopolymer or copolymer of a diene
having from 4 to 12 carbons (more preferably one of the polybutadiene polymers
20 discussed in detail above), the second component being present in an amount from about
99% to about 1% by weight of the composition (or from about 1% to about 49% or from
about 50% to about 99%); (2) providing a second article of low crystallinity polymers;
(3) applying a solvent to one of the first article or the second article to define an interface

area; and (4) bonding the first article to the second article along the interface area.

25
VI. COC Cement
For those flexible polymers that do not bond well to other flexible polymers using
the solvent bonding techniques described above in Section IV, the present invention
provides a cyclic olefin containing polymer based cement composition or bridged
30 polycyclic hydrocarbon containing polymer based cement composition. The first

component of the cement composition is selected from those set forth in Section I above



In a preferred formof the invention, the nethod conprises the steps of.
(1) providing a first article of a polyner conposition conprising: (a) a
first conwonenssosobt ai ned by pol yneri zing a norbonmene non®@cErusantdoan

et hyl ene nononer, the norbornene nononmer being present in an anount of at
| east about 20 nol e percent of the 5 copqlLyner, the first conponent being
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preferred £ PV BE Wiy dRratEser qfﬁ@Sﬁﬁ%@@%&h@%&K&?ﬁ@f@@@& fps ¢ )
provi di a first L6 11 % 1,5k 0o I rst
Component by ned oD pary st BRATY ISR TRASchR (PP o2 Bre bl

nmononer, t he sdibctad fibar the geoupsfaliphatiediydepcprveaemid aromatic Aydrocdrb@fs saf fokibast
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in an anmount abesrineetian V. Suitablg selyents el alsehaveagnglagybariwagiydess thapebeuts 19
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12 carbons (@B&HE 1A0efAbRPI Y one of the pol ybutadi ene pol ynmers 20 di scussed
in detail above), the second conponent being present in an anmount from
about 199% t o aboUtheseementwsingivsitions eanalsodeposd for bending fléxilblapdistegto nigith t o
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the first article to thée second article along the Interface area. 2
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flexi ble polynmers using, the solvent bondi ng techni gues. described above in
Section 1V, BWd3siewamtls %H{%ﬂfkﬁﬁ to wwogt%@m qxgﬂ%ﬂ@maﬁt% {1 JHONS

pol yre " 5b ase (An& 0Bl tSRHPAS id}ii) Merg [fliegl@f‘equbings to Y-sites and other rigid housings

or any of the components of the medical infusion set or other medical device assemblies.
It may also be desirable to include in the cement composition polymer resins from
the articles being joined. These optional components can be added in an amount by
weight of the composition from 0-10%, more preferably from 0.2-5% and most
20 preferably from 0.2-3%. The third component can be selected from the group comprising
polyethylene copolymers having a density less than 0.880 g/cc, polymethyl pentene,
polypropylene having a modulus of less than 10,000 psi and more preferably less than
4,000 psi, and certain styrene containing copolymers and interpolymers. Typically these
flexible type polypropylenes are atactic. Certain polypropylene copolymers with
25 ethylene are also suitable. Suitable styrene containing polymers include Dow’s
interpolymer of styrene sold under the tradename INDEX. Other suitable styrene
containing polymers include SBS, SIS and hydrogenated derivatives thereof such as

SEBS and SEPS.
The method of using a polymeric cement to assemble medical devices comprises
30 the steps of: (1) providing a first article of a low crystallinity polymer set forth above; (2)
providing a second article of a low crystallinity polymer set forth above; (3) providing



30 polycyclic hydrocarbon containing polynmer based cenment conposition. The
first conponent of the cenent conposition is selected fromthose set forth
i n Secti owolo2agse WO 02/ 085981 PCT/ US02/ 13044 -13 and i mCITombe2/s3044
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bondi ng seni cemghtttoatpokitiog 3o bite ¢fithd frstidd ebesl Aticltoto dedindihbendihghfkapdrid cl es
to one another. Accordingly, the cenent conpositions can be used to
prepare nedi é3)latideling thedsianinle toghe segend artcle gloag iy Hondingisraa to fisedHy sttadh one
anot her, jokg%ngr{%%kuI t ubi ngs..t,0 tubi ng unions 15 and fl exi bl e tubings
to drip chantét 8™ FHEXBIE FBITEE“to v-sites and other rigid housings or
any of the conponeniabiefpolydtefBAbE e firtf MRl RBorkEArtieles @hNBE sBBEEE Hont@ld Ce
assenblies. It nmay al so0 be desirable to include in the cenment conposition

pol ymerlOr esi gsoupr comphsing hpinopelynises mafl cepalpiers Tofe sthydend, gnetylawsmpotesat s
can be added in an anpunt, b wei ght of the coggﬁfitiog fﬁ§€10- 0% q&;e
preferably fPEWERS:BERG REPHHE ocigs, pPASDFLS, | AP 145 . uatyg CpRlyRTS,
conponent ca LS ner s
vt ng 8 don oD el b TRk L6 e I oD EIELI WO OR0H T2

havi ng a nodulelsfind hdvags-1 henbdd, 008r ikyl aad tbwa akkeps @fbstitatddyeatbesglid dvids
4,000 psi, and certain styrene containing copolyners and interpo5é%ES&s.

Typi cal |y t hésgesten adiaphudridpgieripaivep frspspld hbathylere-propyiene rubbeis: &
POl YPr oY1 NG ORPIONIRS, Wplelerdly SHNEBAS AL o 368t Bl caMhsA0b o
carboxylic acids therefore include acetic acid, acrylic acid and butyric acid. The term
"lower alkene" and "lower alkyl" is meant to include a carbon chain having from 3-18
carbons more preferably 3-10 and most preferably 3-8 carbons. Thus, a subset of this
group of comonomers includes, as a representative but non-limiting example, vinyl
20 acetates, vinyl acrylates, methacrylates, methyl methacrylates, acrylic acids, methyl

acrylic acids, ethyl acrylates, and ethyl acyrlic acids.

The first component of the cement composition can also be a copolymer of the
cyclic olefins or the bridged polycyclic hydrocarbons set forth above in Section I.
Suitable comonomers of the COCs can be selected from the group comprising a-olefins
25 having from 2-10 carbons, aromatic hydrocarbons, cyclic hydrocarbons, and bridged
poleyclic hydrocarbons. In a preferred form of the invention the first component is a
copolymer of a norbornene monomer and an ethylene monomer and more preferably the
norbornene monomer is present in at least about 20 mole percent of the copolymer and
even more preferably the norbornene is present from about 30 to about 60 mole percent.

30 The cement composition can also have an additional optional component selected

from the group of polyethylene copolymers having a density less than about 0.880 g/cc,



i nterpolyner of styrene sold under the tradenane | NDEX. O her suitable
styrene containing polyners include SBS, SIS and hydrogenated derivatives
t her eof swoOh2@8598SEBS and SEPS. The net hod of using a pol yognise2/c®ment to
assenbl e nmedi cal devices conprises 30 the steps of. (1) providing a first
article of a low crystallinity polyner sr forth above; (2) providing a
second article of a low crystallinity po éher set forth above; (3)

i di WO Q2/ 085981 PCT/ US02/ 044 .-14 iti A
P ret “comporill MBI LDRYE ROGMEPTRILHIRA hRgSHoPyrer gy ooyt b P -nd *
pol ycyclic hﬁﬁgfe%@féfh@fy 1%|§§°[Bﬁi- 45094, 6% ﬁéﬂ%ﬁcll %i@s@ﬁﬁ@%tﬁﬁﬁ@@@?m@fs aff

ef fecti ve anount of a 'solvent having a solubility paranmeter o ess than
about 20 ( MPajgrpolymersandypeaby pheskefiatibly typd epolypdofylaws tde atpcticp Oértain

PR G L A TR T A
f the first. . - ) i : .
ore 1, b IRk s de SRt s b e o)

fixedly attamNDEXh©tHedr ssitabiy styrehecohitigpsemetsdndidd SBS SISund gk &@zenated

pol yolefins for the first and second articles can be selected fromthe 10
group conpr i ¢drivgtivestbereplsash s SEBSESEVrer s of et hyl ene, propyl ene,

but ene, pentene,, hexepe ept . oct.ene, nonengne. .and cene. Suitable
copol yier s of - et I BEEeA AR SRy e REARRERE vl RS ke mblicfer <
sel ected fr ofBsddiBleGhQHidh] Abvicas QInfirises (HRavIpd 8311 Brovadil® B First! M6 ofth Kok and
| oner al kene substituted carboxylic acids™ and ester and anhydri de

derival0ves thgakioity polymessétydrtinaboye 0@y promisling dxiseonsl arficle oM cryBallinity ( d)

i ononers. Preferably,. the carboxylic.acids have from 3-10 carbons. Such
car bowy T ¢ cORIERT b arD BT AP e s ComER oo ST R R AL
acid. The te o . ke oF ShdBFHM | :

car bon chai n&i"lﬁa%nﬁg ; r%l%%-%{%gt bﬁgﬁ%’gg%@ lg)roe/sf g¥§5l y S-HEEQg{Rgﬁ#gg?na
preferably 3etBaigad benopolmesizirg & ubtwinedt mhdndnergmdum ethyleosrarmoetes, the

i ncludes, as a representative but non-limting exanp] e, vin¥l 20 acet at es,
vinyl acryl at@Bomgas maBeperheg presshhian ARoRBl ¢t lgast about 2P mdlepesesg el thgpt hy|

acryl | §sac i dgdpo%;nh.]éﬂ (b"i‘g Eé’cloﬁ& @émp(%{%gt c%tangfver?th Eul1 L&o@lﬁibg%eight from about 99%
to about 80% of the cement composition; and (c) an optional third component in an
amount by weight from about 0-10% by weight of the cement composition and selected
from the group of optional components set forth above; (4) applying the cement
composition to one of the first and second articles to define a bonding area; and (5)

20 attaching the first article to the second article along the bonding area to fixedly attach the
first article to the second article.

The present invention also provides a medical device assembly. The assembly
has a first article of a first polymeric material selected from the group comprising
polyolefins, styrene containing polymers, cyclic olefin containing polymers and bridged

25 polycyeclic hydrocarbon containing polymers. The assembly also has a second article of
a polymeric material selected from the group comprising polyolefins, styrene containing
polymers, cyclic olefin containing polymers and bridged polycyclic hydrocarbon
containing polymers. The first article is attached to the second article with a cement
composition. The cement composition has a first component of a cyclic olefin

30 containing polymer or a bridged polycyclic hydrocarbon containing polymer and an

effective amount of a solvent having a solubility parameter of less than about 20 (MPa)*



The first conponent of the cenent conposition can also be a copol yner of
the <cyclic olefins or the bridged polycyclic hydrocarbons set forth above
i n Secti owolo2/0888i t abl e comononers of the COCs can be sel ecraot/tom t he
group conprising a-olefins 25 having from 2-10 carbons, aromatic

hydr ocar bons, cyclic hydrocarbons, and bHidged pol cyclic hydrocarbons. In
a preferred formof the invention the fi T.0F conponent is a copolyner of a
nor bor nene mononer and. an. et hyl ene nmoponer and..npre preferably the .

nor bor nene rrﬁﬁg %qrei@gfﬁpgg’eﬁycit?% E‘?mlt %g’fouﬁb)g ﬁ%lggﬁlcn@fdgocﬁé@@é ﬁ{lé gfomaie
copol yner a”%ydﬁ\é%oﬁ?ﬁ%iﬂ%@&%fe@ﬁl@’w&i%ﬁt 1BYRATERE 20D PHORE %eff&%iﬁ%%t 30
to about 60 nble percent. 30 The cenent conposition can al so have a

addi ti onal ombndinating erpoplendt the paestwdnvehtiom t he group of pol yet hyl ene
copolymers having a density |ess than about 0.880 g/cc, WO 02/085981

PCT/ US02/ 13044 - 15 pol ynet hyl pentene, pol ypropyl ene havi ng a nodul us of

| ess than ab%ml o200 psi and nore preferably | ess than about 4,000 psi,
and certain styrene containing copolyners and interpolyners. Typically
these fl exi biBxampRel. PRdsyREehpYs RResimp@patiaeti c. Certain  pol ypropyl ene
copolymers with ethylene are also suitable. Suitable styrene and ethylene 5
cont ai ni ng pol yrmerlsnsitcModelupcdd EM Pé3: pol ymer of styrene sol d under the

tradename | NDEX. her. .sui t.abl e contai ning polyners include SBS,
SI'S and hydrogena ﬁ‘m%}é\ﬁ?%‘ﬁ'@?ﬁﬁgggbf such as SEBS and SEPS. In a
preferred form of cjhe THANEHEH PénpdritardTeigrod for using a pol ymeric cement to
assenbl e nedi cal devices conprises the steps of. (1) providing a first
articlellof a | ow Lightérrgstnatthnaei APTHPODYORY. set forth above; (2) providing a
second article of a low crystallinity polynmer set forth above; (3)

provi ding a cenent conposition conprising: (a) a first conponent in an

anount by wei%pfgufﬁ%ﬁfo%gg(pegf the cenment conposition and obtained by

copol ymeri zi ng a“norbor nene nononer and an et hyl ene nononer, the
nor bor nene nononefTdpes reging hesgoduded baTicnaLmnemiberdf theflivtclabGiup20 nol e

percent of the 15 co&gl,ymr; (b), . a second conmponent of a solvent in an

amount by wei ght GlResibéunariotyl by dhabikyo Somtoseikhand: EhgWestdenmpant i on;
and (c);zan opti °”§ef>ﬁéli{egin‘i%}%‘a{lgéatbghﬁipg&z@@?&:‘@t [Py weight from about
it

0-10% by wei ght o € cenent conpo n and Serected

Resin Glass Transition Tensile Modulus Light
Transmittance
Tg. (°C) (kpsi) (%)
Topas 8007 85 377 92
20 Topas 6013 130 464 92
Topas 6015 160 464 92
Topas 6017 180 464 92
CZ Resin 140 341 91
Zeonex 280 140 341 91

25
(1) Non-COC Resins:



fromthe group of optional conponents set forth above; (4) applying the
cenent conposition to one of the first and second articles to define a
bondi ng aweap/osxel (5) 20 attaching the first article to treTasSonm4article
along the bonding area to fixedly attach the first article to the second
article. The present invention also provuges a nedi cal device assenbly. The
assenbly has a first article of a first olyneric material selected from
the group co r|S|ng pol yol ef i ns, ont inin ner s clic
olefin contaﬁﬁ polyners and brldgecy}re lic ﬁﬁ%carbéﬁ % O ni ng
pol ymers. The assenbly al so has a second aﬁﬂﬁ@le of Iyner ‘%ﬁ%%rlal
selected fromthe group conprising polyol efins, styrene cont ai ni ng

pol ymers, cy®@blyetiylaiet n containing pol ymers and bridged polycyclic

hydr ocar bon contalnlng pol ynmers. The flrst article is attached to the
second arti cl W (et HHUb ORE8i ti on. SThe cement &&¥posi ti doctres a

first conpone 0 contg nlng poly r a br ed
pol ycyclic hygéo%ar oh aio}ﬁff%{“ 1%8 | ymer a d an effreHgé(?%?e anoucln‘ggb
sol vent havi ngg@Pml]y&;,IEngy aomogrret er of I gss than abquggs20 (MPa)diekd ) V\D
02/ 085981 PCT/ US02/ 13044 - 16 and nore preferably selected fromthe group

of aliphatic HydPoetdP@prohmgegedBdiomati c hydrocarbons He&hg a ndDaend ar

wei ght less t 0 0 The foll vvlng are limti exanpl es
of the presenggaﬁggﬁ %ﬁsggggggﬁgﬁe ExanpPe Test ods fé&gggéln
properties: hapsiilesiedyhess ASTM D638. glexural Moqugdss: ASTMLPZA0.

A ass Transition Tenperature: DSC. 10 Light Transmttance: ASTM D1003.

Example 11. Rd§mmnEhmﬂéKﬂAes Topas resinsldre producer9y Ti corfdytewe menber
of the Hoechst_G ou Resin is marketed hy the Di akyo Gonmu Sei ko and The
West Conpany. ?¥@nigﬁﬁé%-3e5|n i s produced 8y N ppon Co., LUR@ene
Exxon Exact 4033 3 0.880 Butene
Exxon Exact 3030 14 0.905 Hexene
Exxon Exact 3131 11 0.900 Hexene
Phillips Marlex mPACT D143 23 0.916 Hexene
Phillips Marlex mPACT D350 64 0.933 Hexene
Polypropylene:
Huntsman Rexflex W304 2 0.88
Huntsman Rexflex W210 4 0.89
EVA
Du Pont Elvax CM576 2.5 0.95
Polybutene
Montell PB0200 35 0.915
Montell PB8340 32 0.908

Styrenic copolymer
Phillips K-Resin KR03 210 1.01
Shell Kraton G 1657 0.4 0.90




Resin Q ass Transition Tensile Mdulus Light Transmttance Tg. (C (kpsi)
(%9 Topas 8007 85 377 92 20 Topas 6013 130 464 92 Topas 6015 160 464 92
Topas 60IW0D308:6Y 92 CZ Resin 140 341 91 Zeonex 280 14@C3AB0D1304£5 (1)
Non- COC Resi ns: WD 02/085981 PCT/ US02/13044 -17 Material Tensil e/ Fl exural
Density Conononer k si /cc Modul us Pol )iﬁt hyl ene: Dow Chemicals Affinity
VP8770 5 0.885 Cctene Dow Chemicals Affifiity PL1880 12 0.903 Cctene Du
Pont Dow Engage 8003 5 0.885 Octene Du Pont Dow Engage 8411 3 0.880 Cctene
Dow Chem cal s Dowl ex 2045 38 0.920 Cctene Mtsui Tafiner A4085 5 0.885

But ene ExxogHExaghl‘%g%ﬁsg&ilp[hggwggne Exxon Exact 3128 12 0. 900 Butene
Exxon Exact 33 3 0.880 Butene ExXxon Exact 3030 14 0.905 Hexene Exxon
Exact 3131 11 0. 90dl sddxerteweputdhagesl v lexSigRA@Idici €8. 23 0. 916 Hexene

Phillips Marlex nmPACT D350 64 0.933 Hexene
The solubility parameters reported below are the Hansen Solubility Parameters

at 25 degree C, as listed in the Polymer Handbook, 3™ Ed., Chapter VII, Pages 540-544

unless otherwise specified.

Solubility Molecular
Weight
Solvent Parameter (Mpa)” (g/mol) Type of Compound
Cyclohexane 16.8 84 Aliphatic hydrocarbon
Methyl cyclohexane 16.0 98 Aliphatic hydrocarbon
Ethyl cyclohexane 16.3* 112 Aliphatic hydrocarbon
Propyl cyclohexane 16.2 126 Aliphatic hydrocarbon
n-Butyl cyclohexane 16.2* 140 Aliphatic hydrocarbon
t-Butyl cyclohexane ~- 140 Aliphatic hydrocarbon
Decalin 18.0-18.8 138 Aliphatic hydrocarbon
Heptane 15.3 100 Aliphatic hydrocarbon
Xylene 18.0 106 Aromatic
Tetralin 20.0 132 Aromatic
Cumene 17.6* 120 Aromatic hydrocarbon
Toluene 18.2 92 Aromatic hydrocarbon
Cyclohexanone 19.6 98 Ketone
Methyl ethyl ketone 19.0 72 Ketone
Methylene chloride 20.3 85 Halohydrocarbon
Tetrahydrofuran 19.4 72 Ether
Dimethyl formamide 24.8 73 Nitrogen containing
compound
Dimethyl sulfoxide 26.6 78 Sulfur containing

compound



Pol ypropyl ene: Huntsman Rexflex WB04 2 0.88 Huntsman Rexflex W210 4 0. 89
EVA Du Pont Elvax CVb76 2.5 0.95 Pol ybutene Montell PB0200 35 0.915

Mont el | PBB3408821 0. 908 Styrenic copol yner Phillips K-ReeCa/usRO80240 1.01
Shell Kraton G 1657 0.4 0.90 WD 02/ 085981 PCT/US02/ 13044 -18- (1) Sol vents
used in the exanples: Al solvents were @ychased fromthe Sigma-Aldrich
Co. The solubility paranmeters reported bel’ow are the Hansen Sol ubility

Par anet er s t25.de s i d. i.n the Pol r ndbook ' Ed.
Chapter i1, “PREREEIERE andiiok b ShRu P SmER AR QBT Rt Bapgctets,

Mol ecul ar  Wengid  Sol vent Paraneter (Ma)lz (g/nol) Type of Conpound

Cycl ohexane 16.8 84 Aliphatic hydrocarbon Methyl cyclohexane 16.0 98

Ali phatic hydrocarbon Ethyl cycl ohexane 16.3 * 112 Aliphatic hydrocarbon

P I I .2.126 Al iphatic hyd b - But yl | oh
162 145 Al TGPy heSeHHEEHE Sy POt BHORHE: - 140 AL 1 phat .
hydrocarbon  Dec alAb Pt%l%%(?c HBns B forfl ih RRALBIE bEYV A \Q&Qb%gredﬁgiﬂé@ﬁaﬂérdgr 100

. . \
Al'i phatic hydrocarbo
mixer, mixed at 250°C at 50 rpm for about 4 minutes, and then compression molded into

0.010" to 0.025" thick sheets at 450°F.

COC Blend Composition  Blend Material Strength of Solvent Bonding

Ratio Rigidity to ULDPE®  to EVA® to COC®

(wt%) (flexible) (flexible) (rigid)
Topas 8007/Tafmer 0/100 flexible none none good
A4085

30/70 semi-rigid weak weak good

50/50 rigid good good strong

70/30 rigid strong strong strong
Topas 8007/Affinity 0/100 flexible none none good
VP8770

50/50 rigid good good strong
Topas 8007/Affinity 0/100 flexible none none weak
PL1880

50/50 rigid good good strong
Topas 8007/Engage 8411  0/100 flexible none none good

50/50 rigid good good strong
Topas 8007/Exact 3024 0/100 flexible none none weak

50/50 rigid good good strong

70/30 rigid strong strong strong
Topas 8007/Exact 3128 0/100 flexible none none weak

50/50 rigid good good strong
Topas 8007/Exact 4033 0/100 flexible none none good

50/50 rigid good good strong

Topas 8007/Engage 8003  30/70 semi-rigid weak




Xyl ene 18.0 106 Aromatic Tetralin 20.0 132 Aromatic Cunene 17.6* 120
Aromati c hydrocarbon Toluene 18.2 92 Aronmati c hydrocarbon Cycl ohexanone
19. 6 98 KwOonesIwt hyl ethyl ketone 19.0 72 Ketone Met hyl ecg/usht/ooisde 20. 3
85 Hal ohydrocarbon Tetrahydrofuran 19.4 72 Ether D nmethyl formam de 24.8
73 Nitrogen containing conpound D nethyl, sulfoxide 26.6 78 Sul fur

contai ning conpound WO 02/ 085981 PCT/ USG?r 13044 -19 Data from CRC
Handbook of Solubility Paranmeters and O her Cohesion Paraneters, 2nd Ed.
Exanpl e 111. TesBladConpmsiomndBend veMatdiandi nfirehgs bf Sobverny BbsiingA] | t he COC
bl ends set forth in the table oW Wel.e prepar &I n naben am xer,
m xed at 250C at 50 rpm for abgﬁito 4 \r%l@%ﬁ?es, %rﬁg‘%tpﬁen %gﬁ\p/g{assi ogoeérr% ded
into 0.010" to 0.025" thick shd¥ls at 450F. @Bl end (@abpsosi ti Gigiddl end
Mat erial Strength of Sol vent ng)&ll) ngrﬁﬁti o R gogity to ULDPE(2 to EVAP) to
C001) (W% (flexible) (flexibl'g) (Ff§id) Topas 8007/ Tafiner 0/100

f1exi bl e none none good A4085 §f4070 sl -ri gi ghoweak weak good 50/50 rigid
good good strong 70/30 rigid strong strong strong Topas 8007/ Affinity

0/ 100 flexible none none good 60/40  rigid strong

70/30 rigid strong

80/20 rigid strong

90/10 rigid strong
Topas 6017/Dowlex 2045 0/100 semi-rigid none none none

50/50 rigid good good strong
Topas 6015/Tafmer 30/70 rigid weak weak good
A4085

50/50 rigid good good strong

70/30 rigid good good strong
Topas 8007/Rexflex 0/100 flexible none none good
W304

30/70 semi-rigid weak weak good

50/50 rigid good good strong

70/30 rigid strong strong strong
Topas 8007/PB0200 0/100 semi-rigid none none none

50/50 rigid good good strong
Topas 8007/PB8340 0/100 semi-rigid none none none

50/50 rigid good good strong
Topas 6015/PB0200 50/50 rigid good good strong
Topas 6015/PB8340 50/50 rigid good good strong
Topas 8007/Kraton G1657  0/100 flexible none none good

30/70 semi-rigid weak weak good

50/50 rigid good good strong

70/30 rigid good good strong
Topas 8007/K-Resin 0/100 rigid none none weak

KRO1




VP8770 50/50 rigid good good strong Topas 8007/ Affinity 0/100 flexible
none none weak PL1880 50/50 rigid good good strong Topas 8007/ Engage 8411
0/ 100 fl| ewD#8798Ne none good 50150 rigid good good str oRgTSPAL3044

8007/ Exact 3024 0/ 100 flexible none none weak 50/50 rigid good good strong
70/ 30 rigid strong strong strong Topas 8%$7/Exact 3128 0/ 100 fl exi bl e none
none weak 50/50 rigid good good strong “Topas 8007/ Exact 4033 0/ 100

fl exi bl e none none good 50/50 rigid good good strong Topas 8007/ Engage
8003 30/ 70 seﬁbﬂﬁﬂgﬂdmmmaMmﬂv)B@mDBSQ&knﬂCT/ Kent BAdint Bl end
Conposition Blend Material Str | ve hng , ® Rg ¥, to
ULDPE(2 to EVA(3) to COCO> ﬁf ?&i&dﬁ& e) n’%ﬂ%ggﬁm e I’lI\gI d) {35

ri gid good 50/50 rigid good GGﬁ%D rlgld st r ollgribl®0/ 30 (ffekigied st r Gigiy) 80/20
rigid strong 90/10 rigid stro opas,, 6017/D0 ex 2045 0/100 sem-rigid
none none none 50/50 rigid goggsgoodgstrong opas 66;?%$Taf|nétr "80/ 70

rigid weak weakpageme/k-Resin 50/50 rigid good good strong
KRO1
Topas 6015/Tafmer 60/20/2  rigid good good strong
14085/Kraton G1657 0
Topas 6017/Topas 25/25/5  rigid good good strong
8007/Affinity VP8770 0
30/20/5  rigid good good strong
0

1) The solvent used is cyclohexane.

Bond strength was assessed by hand pull test, at one day after the solvent bonding.

Ratings:
None = Readily separable.

Weak = Some bond strength but easy to separate.

Good = Hard to separate, no material transfer is visible on the peeled surface but is
suitable for providing a sterile, sturdy connection.

Strong = Very hard to separate, material transferring from one surface to another at the
peeling bonding interface is visible.

2) The ULDPE specimen was made from Dow Chemicals Engage 8003 resin and was
extruded into a tube.

3) The EVA specimen was made from DuPont Elvax CM576 resin which had 28% VA
content, and was extruded into a tube.

4) The COC specimen was made from Topas 8007 resin and was injection molded into

y-site with the bonding site in a tube geometry.



A4085 50/50 rigid good good strong 70/30 rigid good good strong Topas
8007/ Rexfl ex 0/100 fl exible none none good WB04 30/70 sem -rigid weak weak
good 50/%O0 oziogfiodl good good strong 70/30 rigid strong stiPem@issr/1my Topas

8007/ PBO200 0/ 100 sem -rigid none none none

50/ 50 rigid good good strong

Topas 8007/ PB8340 0/ 100 sem -rigid none %gne none 50/50 rigid good good

strong Topas 6015/ PBO200 50/50 rigid go

good strong Topas 6015/ PB8340

50150 rigid good good strong Topas 8007/ Kraton GL657 0/ 100 fl exible none
none good 30/70 seni-rigid weak weak good 50/50 rigid good good strong

70/30 rigid go fetsr%gn%aﬁ?e%erﬁg%éﬂtsmﬁﬁﬁﬂ @/c%%nﬁhga@hwane none
I'end Conposition Bl end

weak KRO 1 V\D 02/ 085 81 PCT/

Mat ial St t f Sol t Ri
o G000 (W @%. Ell)e”(ws& 33‘1\%?5%050?%

Topas 6015/1

60/ 20/ 2 ri gi (ngldé@l F@ﬁ%ﬂde st rB@l@SSOO

Rigid to Flexible

S02/ 13044 -21 COC B

Topas8007@ to Elvax CM576®

*8i d good g
Cyclohexane
Ethyl cyclo hexane
Propyl cyclo hexane
n-Butyl cyclo hexane
t-Butyl cyclo hexane
Xylene

Tetralin

Decalin

Heptane

Cumene

Toluene
Cyclohexanone
Methyl ethyl ketone
Methylene chloride
Tetrahydrofuran
Dimethyl formamide

Dimethyl sulfoxide

Cyclohexane

Ethyl cyclo hexane
Propyl cyclo hexane
n-Butyl cyclo hexane
t-Butyl cyclo hexane
Xylene

Tetralin

\% to ULDPEMt

AO)

good
good
good
good
good
good
good



14085/ Krat on G1657 O Topas 6017/ Topas 25/25/5 rigid good good strong

8007/ Affinity VP8770 O 30/20/5 rigid good good strong O 1) The sol vent
used i s cwoloohesne. Bond strength was assessed by hand peCir/usex13o4at one
day after the solvent bonding. Ratings: None = Readily separable. Wak =
Some bond strength but easy to separate. gbod = Hard to separate, no
material transfer is visible on the peel'@ “surface but is suitable for
providing a sterile, sturdy connection. Strong = j{)é/ ﬁgrd to separate,
material transferring fromone surface to anot her ¢ peel i ng b&M ng
interface is visible. 2) The ULDPE speci nen was na m Dow Chem cal
Engage 8003 resin and was extruded into a tube. 3)Ci$eﬂf%%n%EVA speci megéaodss
made from DuPont El vax CVMb76 resin which had 28% VAo, £8t ent, and \/\g&)d
extruded into a tube. 4) The COC speci nen was nmade from Topas 8007 Fesin
and was injection nolded into y-site with the bondigygersite in a tuRelk
geonetry. WD 02/085981 PCT/ US02/ 13044 -22 |1V Exanples of using different
sol vents to bond COC containing devices: Conbi nat i@rlddekaronal - 1 t onone
Material -2 Solvent Bond Strength Rigid to Flexible Topas8007(a) to Engage
8003(b) Cycl ohexane good Ethyl cyclo hexane good Methpléthyhkstanehexaore good

n- Butyl cycl o hexane good .
Methylene chloride none

Tetrahydrofuran none
Dimethyl formamide none

Dimethyl sulfoxide none

Rigid to Rigid Topas 8007© to Topas 8007 Cyclohexane strong

n-Butyl cyclo hexane strong

Xylene strong
Tetralin strong
Heptane strong

Note:
(a) Injection molded into y-site.
(b) Extruded tubing.

(¢) Compression molded sheet.

Bond strength was assessed by hand pull test, at one day after the solvent bonding.
Ratings:
None = Readily separable.

Weak = Some bond strength but easy to separate.



t-Butyl cyclo hexane good Xylene good Tetralin good Decalin good
Hept ane good Cunene good Toluene weak Cycl ohexanone none Methyl ethyl
ket one nowe 02k&9BY| ene chl ori de none Tetrahydrof uran non@CTDiSoE13oyd
formam de none Dinethyl sulfoxide none Rigid to Flexible Topas8007(a) to

El vax CVMb76(b) Cycl ohexane good Ethyl cygcl o hexane good Propyl cyclo

hexane good n-Butyl cycl o hexane good f2-4ButyI cycl o hexane good Xyl ene

good Tetrali 00 02/ 085981 PCI/.US02/ 13044. .-23 cal in goaod _Heptane
Good  Cunrene QST TR R A ARRI® BJEran RS e Viriile onek AGHAL EUACe Bt e
none Methyl %ﬁﬁabqg' k&rﬂr%dﬁ%r&esterile, sturdy connection.
Strong = Very hard to separate, material transferring from one surface to another at the
peeled bonding interface is visible.

i

V. Examples of cements made by dissolving the COC resin in solvents for bonding
flexible polyolefin components:

The COC cements were prepared by dissolving the COC into a solvent at room
temperature. Elevated temperature such as 50°C can be used to enhance the speed of the

preparation of the cement solution.

Cement
formulation Composition

A coc resin: Topas 8007 1 %wt

solvent: Cyclohexane 99%wt

B coc resin: Topas 8007 5 Y%wt

solvent: Cyclohexane 95%wt

C coc resin: Topas 8007  15%wt

solvent: Cyclohexane 85%wt

D coc resin: Topas 8007 5 Y%wt

solvent: n-Butyl cyclohexane 95%wt

E coc resin: Topas 8007 5 %wt

solvent; Decalin 95%wt



Tetrahydr of uran none Dinethyl formam de none Dinethyl sulfoxide none
Rigid to Rigid Topas 8007(c) to Topas 8007(c) Cycl ohexane strong n-Butyl
cycl o hexwp®298398ng Xyl ene strong Tetralin strong Hept Zoe/tsbr/cdegd Not e:
(a) Injection nolded into y-site. (b) Extruded tubing. (c) Conpression
nol ded sheet. Bond strength was assessed y hand pull test, at one day
after the solvent bonding. Ratings: Noné~“= Readily separable. Wak = Sone

bond strength but easy to_separate. / Q85981 PCT/ US02/ 13044 -24 Good =
Hard to separate,Pﬁo et &8t tr;ﬁg?ggkﬁg %rgﬁgle on the peel ed surface but

is suitable for provid,pg, ste&%& eSturdyocgnnection. Strong = Very hard
to separate, material transferring tromone surface to another at the

peel ed bonding interface is visible. V. Exanples of cenents nade by

di ssolving the COC resin in solvents for bonding flexible polyolefin
conponents: The CQE cempatsiner e Topepsdisd Byrdissol ving the COC into a

sol vent at room tenperature. Elevated tenperature such as 50C can be used
t o enhance the speed ofsolvest: pregarchkthepmeofO5Vdve cenent sol ution. Cenent
formul ati on Conposition

H coc resin: Topas 5013 20 %wt

solvent: Cyclohexane 80%wt

VI.  Examples of bonding a flexible component to a flexible component using COC
cement compositions of Example V.

Tubings made of ULDPE (Engage 8003) or EVA (Elvax CM 576) were extruded
and cut into segments. Cement was applied between bonding interfaces of the tubing
segments identified in the following table. The bonding was done by applying small
amount of the cement at the bonding interface. Bond strength was measured by a hand

pull test conducted one day after bonding.

Flexible to flexible bonding Cement Bond Strength
Engage 8003 to Engage 8003 A good
Engage 8003 to Engage 8003 B good
Engage 8003 to Engage 8003 C weak
Engage 8003 to Engage 8003 D good
Engage 8003 to Engage 8003 E good
Engage 8003 to Engage 8003 F good
Elvax CM 576 to Elvax CM 576 A weak
Elvax CM 576 to Elvax CM 576 B good
Elvax CM 576 to Elvax CM 576 C good
Elvax CM 576 to Elvax CM 576 D good
Elvax CM 576 to Elvax CM 576 E good
Elvax CM 576 to Elvax CM 576 F good



A coc resin: Topas 8007 1 % solvent: Cycl ohexane 99%Ww B coc resin:
Topas 8007 5 %t sol vent: Cycl ohexane 95%w C coc resin: Topas 8007 15%w
sol vent : wWpokobmwsane 85%v D coc resin: Topas 8007 5 %M PCTalSvEmos4 n- But yl
cycl ohexane 95%u E coc resin: Topas 8007 5 % solvent: Decalin 95%w WO
02/ 085981 PCT/ US02/13044 -25 F coc resin, Topas 8007 5 % sol vent:
Hept ane 95%Ww G coc resin: Topas 5013 5<%w sol vent: Cycl ohexane 95%v H

coc resin: Top 50 QICI hexane 809 VI . Exanpl es of
bonding a erX| %gﬁﬁlvﬁﬁwsﬁm bi e orrponent &8¥ng COC cenent
conposi tions ofEllg.é)@mJIg%/to BBk a9 sogde of fLDPE (Engggge 8003) or EVA
(Elvax CM 576) were extruded and cut into segnents. Cenent was applied

bet ween bonding interfaces of the tubing segnents identified in the
followi ng tabl e. The bondi ng was done by applying small anmount of the
cement at th ing interface. Bond strength was neasured by a hand pull
test conduct ed d ding. Flexible to flexible bonding Cenent
Bond Strength ng%gg%g%%é%?mg@%gage 8003 A good Engage 8003 to Engage
8003 B good Engage=80& tondkagagk bRy © supadate.

Good = Hard to separate, no material transfer is visible on the peeled surface but is
suitable for providing a sterile, sturdy connection.
Strong = Very hard to separate, material transferring from one surface to another at

the peeled bonding interface is visible.

VII. COC Blends

Blends of the components set forth in the following table were prepared with a
Brabender mixer at 250°C at 50 rpm for 4 minutes.

Films were prepared by compression molding at 450°F to a thickness about 0.4
mm.

The Haze property is useful for the end user to see through the medical device for
the purpose of examining the liquid level, particulates, contamination, or the presence of
drugs. Lower haze gives clearer view and higher haze gives a fuzzy view. Low haze is
frequently a desirable property for medical devices such as solution containers, drug
delivery devices, 1.V. and blood sets, dialysis devices, and syringes.

The haze and total light transmittance of the film were measured using a
ColorQuest instrument with both sides of the film wetted with isopropyl alcohol to

remove the effect of surface roughness.

Example VII A: Blends of COC with styrenic copolymers and polypropylene.
COC Blend Blend Light Haze (%)
Composition Ratio (wt %) Transmittance (%)

Topas 8007/ 30/70 70 85
Rexflex W304

50/50 75 83




Engage 8003 to Engage 8003 D good Engage 8003 to Engage 8003 E good

Engage 8003 to Engage 8003 F good Elvax CM 576 to El vax CM 576 A weak

El vax CMWw082/08598 vax CM 576 B good Elvax CM 576 to El vapCTNSsZ60@& good

El vax CM 576 to Elvax CM 576 D good Elvax CM 576 to Elvax CM 576 E good

El vax CM 576 to El vax CM 576 F good WO 02/085981 PCT/ US02/ 13044 -26 El vax
CM 576 to Elvax CM 576 G good Elvax CM 76 to El vax CM 576 H good

Ratings: None = Readily separable. Wak = Sone bond strength but easy to
separate. Good = Hard to sepay/ate, no material tTmansfer is visighle on the
peel ed surface but is suitable for providing a sterile, sturdy connection.
Strong = Very TleaasdB@05/ separ a3®70 mat eri al transfesding from one86urface to
anot her at t [Beapa&ii®d7bonding interface is visible. VII. COC Bl ends Bl ends
of the conmponents set forth in the followng table were prepared with a
Brabender mixer at 250C at 5%/$¢pmfor 4 minutes.8Filnms were préPared by
conpression nolding at 450F to a thickness about 0.4 mm The Haze property
is useful for the end user t@#3e t hrough t he netht cal device f8P the

pur pose of exam ni e liquid,level, particul s, contam natiLon, or the
presence of g@g zgg)lz er hgéﬂé ives clearer view and hi gher hgge gives a
fuzzy view L s frequently a desirable property for nedical

devi ces such a[%pgsoéditsl/on con§o%61ers, drug 58 26
K-Resin KRO1

Examples VII B-D: Blends of COC with polyethylene:
Summary:

The polymer blends that have lower haze, i.e. better clarity, are Topas 8007
blended with ethylene copolymers that have hexene comonomer polymerized with
metallocene catalyst. The blends with the lowest haze are from the blends with
polyethylene with hexene comonomer, polymerized with a metallocene catalyst and with

a density of higher than 0.900 and more preferably higher than 0.93 (e.g. Marlex D350).

Example VII B:
Blends of Topas 8007 (Tg ~ 80 deg C) and polyethylene with different

cComonomers.
COC Blend Composition ~ Blend Comonomer in Light Haze(%o)
Ratio Polyethylene Transmittance (%)
Topas 8007/Tafmer 30/70 Butene 84 80
A4085
50/50 89 70
70/30 81 61
Topas 8007/Exact 3024 50/50 Butene 88 83
Topas 8007/Exact 3128 50/50 Butene 88 77
Topas 8007/Exact 4033 50/50 Butene 81 81
Topas 8007/Exact 3131 50/50 Hexene 93 60

Topas 8007/Exact 3030 50/50 Hexene 84 64




delivery devices, |I.V. and blood sets, dialysis devices, and syringes. The
haze and total light transmttance of the filmwere neasured using a

Col or QueswoOim®senent with both sides of the filmwetted WCThISITHOPYI

al cohol to rempove the effect of surface roughness. Exanple VII A: Bl ends
of COC with styrenic copolyners and ponE{opylene. COC Bl end Bl end Li ght
Haze (% Conposition Ratio (W 9% Transt St ance (% Topas 8007/ 30/70 70
85 Rexflex W04 50/50 75 83 WD 02/085981 PCT/ US02/ 13044 -27 70/30 75 81
Topas 8007/ 3Wbpa®8®dA/MaBex KAt 030/TBL65Hekddé 50 82 80 70/ 3®784 80 Tofmas
8007/ K- 50/50 72 83 Resin KROL Topas 6015/ 50/50 58 86 K-Resin KROL
Exanples VII B-D. Bl ends of i t h pol yet hyl ene: Sum19éry: The pdi yner
bl ends that have | ower haze, 4@ better clarity, are Tapas 8007 bJ ended
wi th et hylene copolyners that have hexene conononer polynerized with

nmet al | ocene cabmb §OT/MailltxeDI5) en2iBSOWi t Hetdne | owest haze ar&® from thesdl ends
with polyethylene with hexene_conononer, polynerized with a netall ocene
catalyst and with a density o) gher than 0.900 and not’e prefera‘f)"ly

hi gher than 0.93 (e.g. Marlex [3H0). Exanple VII B: 91 46

70/30 91 45
90/10 92 25

Topas 8007/Affinity 50/50 Octene 85 72

VP8770

Topas 8007/Affinity 50/50 Octene 90 77

PL1880

Topas 8007/Engage 8411  50/50 Octene 91 84

Example VII C:
Blends of Topas 6015 (Tg ~ 160 deg C) and polyethylene with different
CcOmonomers.-

COC Blend Composition  Blend Comonomer in Light Haze (%)
Ratio Polyethylene Transmittance (%)

Topas 6015/Tafmer TFB-  30/70 Butene 65 84

01
50/50 78 85
70/30 47 85

Topas 6015/Marlex D143 30/70 Hexene 76 85
50/50 83 83
70/30 77 79

Topas 6015/Marlex D350  30/70 Hexene 54 81
5/50 80 72
70/30 79 76

Topas 6015/Exact 3030 30/70 Hexene 86 84
50/50 82 84

70/30 62 83




Bl ends of Topas 8007 (Tg - 80 deg C) and polyethylene with different
conononers. COC Bl end Conposition Bl end Conononer in Light Haze(% Ratio
Pol yet hyl wpe2/08398sm tt ance (% Topas 8007/ Tafi ner 30/ 70 BeCanso8#43080 A4085
50/50 89 70 70/30 81 61 Topas 8007/ Exact 3024 50/ 50 Butene 88 83 Topas
8007/ Exact 3128 50/50 Butene 88 77 Topasy8007/ Exact 4033 50/50 Butene 81
81 Topas 8007/ Exact 3131 50/50 Hexene 93760 Topas 8007/ Exact 3030 50150
Hexene 84 64%&%{/9@ 81 PCT/ US02/ 13044 -28 Topas 8007/ Marl ex D143 30/ 70
Hexene 87 53 0 ‘58 70/ 30 90 52 Topas 8007/ Marl ex D350 20/ 80 Hexene
89 54 30/70 87 ABledd HOTHasd17 73030 e T), $0pak08E 2B TogmPeg C) and
8007/ Affinity 50/50 Cctene 85 72 VP8770 Topas 8007/ Affinity 50/%0 Cct ene
90 77 PL188@olspwicrwouil diflgegbc@aanmonsny.50 Octene 91 84 Exanple VI C

COC Blend Composition =~ Blend Comonomer in Light Haze(%)
Ratio Polyethylene Transmittance (%)
Topas 6017/Topas 25/25/5  Octene 65 85
8007/Affinity VP8770 0
30/20/5 69 85
0
Topas 60/17/ 15/15/7  Hexene 91 69
Topas8007/Marlex D350 0
25/25/5 82 75
0
35/35/3 89 42

0

Conclusion:
The blend that has reduced haze contains Topas 8007 and a metallocene catalyst

polymerized ethylene -hexene copolymer.

Example VII-blends with polybutadiene
Polybutadiene and COC polymers set forth in the table below were prepared as
described in the above in Example VI. The haze values showed improvements over those

obtained for COC/ULDPE (Cy) blends.

COC Blend Composition Blend Haze (%) Elongation (%)
Ratio (wt (%)
Topas 8007/JSR RB810 80/20 57 32
Topas 8007/TSR RB820 90/10 32 -
Topas 8007/TSR RB820 80/20 30 45
Topas 8007/TSR RB820 20/80 66 -
Topas 8007/TSR RB830 90/10 12 -
Topas 8007/TSR RB830 80/20 24 29



Bl ends of Topas 6015 (Tg - 160 deg C) and pol yethylene with different
conononers. COC Bl end Conposition Bl end Conononer in Light Haze (% Ratio
Pol yet hyl woe2/08:assmi tt ance (% Topas 6015/ Tafi ner TFB- 30/,T0/UB02/e30d4 65 84
01 50/50 78 85 70/30 47 85 Topas 6015/ Marl ex D143 30/ 70 Hexene 76 85
50/50 83 83 70/30 77 79 Topas 6015/ Marlﬁg D350 30/ 70 Hexene 54 81 5/50 80
72 70/30 79 76 Topas 6015/ Exact 3030 3& 70 Hexene 86 84 50150 82 84
70/ 30 62 83 WD 02/085981 PCT/US02/13044 -29- Exanple VII D:. Bl ends of
Topas 6017 ( TdorrsfPOddgR BB830Topas 8007 (T80 80 deg C) ®nhd pol yethyl enla
with different conononers. COC Bl end Conposition Bl end Conononer in Light
Haze(% Ratio Pol yethylene Transmttance (% Topas 6017/ Topas 25/25/5
Scet ene gi gg 8007 Molird BeymWER106E thht 36 rABES B Het86f rallgek@pefrih Bérbil indfaddd/ 7

xene

any and all ranges, combination or subcombination of ranges therein.

While specific embodiments have been illustrated and described, numerous
modifications are possible without departing from the spirit of the invention, and the

scope of protection is only limited by the scope of the accompanying claims.



Topas8007/ Marl ex D350 0 25/25/5 82 75 0 35/35/3 89 42 0 Conclusion: The
bl end that has reduced haze contains Topas 8007 and a netal |l ocene catal yst
pol yrer i 2&0 oe3pBene - hexene copol yner. Exanpl e VI - bl end®Critsh2/13044

pol ybut adi ene Pol ybut adi ene and COC pol yners set forth in the table bel ow
were prepared as described in the above 41” Exanpl e VI. The haze val ues
showed i nprovenents over those obtained™t6r COC ULDPE (C6) blends. COC

Bl end Conposition Blend Haze (% El ongmg%) Ratio (wt (% Topas

8007/ JSR RB810 80/20 57 32 Topas 8007 820 90/ 10 32 - Topas 8007/ TSR
RB820 80/20 30 45 Topas 8007/ TSR RB820 20/ 80 66 -- Topas 8007/ TSR RB830
90/ 10 12 -- Topas 18007/4 SRYRR830MBOyiten ommGingd 02/ 085981 PCT/ US02/ 13044

-30 Topas 8007/ TSR RB830. 20/ 80 60 It1 sh d.be un ersto
o O e ot Lo Rt PR e ol Ko PRt P cohfB IRk RETT o
or subconbi nahdefoRfaifiAESSmERGRE e iblyey RS LIdcatRTLASL ARRI IR dheen

illustrated and descri béd, nunerous nodifications are possi bl e w thout
departing frd‘rrsﬁdmmmpemﬂhemg‘prbiwt inrneambounh fromnabotrh 8% te ebpe 9996 y oebt bdHN i s
only limted by the scope (?f t he acconpanying clainms. WO 02/ 085981

PCT/ US02/ 13044¢ campgosition; an

a second component is selected from homopolymers and copolymers of

a diene having from 4 to 12 carbons, the second component being present in an amount

from about 99% to about 1% by weight of the composition.

2. The composition of claim 1 wherein the first component is a

homopolymer of a cyclic olefin.

3. The composition of claim 1 wherein the first component is a copolymer

of a cyclic olefin.

4, The composition of claim 3 wherein the first component is a cyclic olefin

copolymerized with an a-olefin.

5. The composition of claim 4 wherein the a-olefin has from 2 to 8 carbons.
6. . The composition of claim 5 wherein the a-olefin is ethylene.
7. The composition of claim 1 wherein the first component is a

homopolymer of a bridged polycyclic hydrocarbon.

8. The composition of claim 1 wherein the first component is a copolymer

of a bridged polycyclic hydrocarbon.

9. The composition of claim 8 wherein the first component is a bridged

polycyclic hydrocarbon copolymerized with an a-olefin.



CLAIM5 1. A polymer conposition conprising: a first conponent selected
from honopol ynmers and copol yners of cyclic olefin containing polyners and
bri dged pabyeysidBr hydr ocar bon contai ni ng polynmers, the PCraiSoraponent
bei ng present in an anmount from about 1% to about 99% by wei ght of the
conposition; and a second conponent is selected from honopol yners and
copolyners of a diene having from4 to carbons, the second conponent
bei ng present in anomt - 999 . t ight e
conposition. 2. Tﬁ@'conpoé??%%ﬁﬂggggﬁéﬁﬁ?ﬁ%éﬁgﬁg?ﬁ(%%é?$¥ﬁﬁﬁt%@§%%%%%$’is a
honopol ymer of a cyclic olefin. 3. The conposition of claim1 wherein the
first conponent is a copolyner  of a cyclic olefin. 4. The conposition of
clai m 3 wherein tHa. firlde copwpeifienef ¢laing 1@ ydpieén i erolafin sopoilsneer i zed with
an a-olefin. 5. The conposition of claim4 wherein the a-olefin has from 2
to 8 carbons. 6. The conposition of claim5 wherein the a-olefin is

ethyl ene. 7. The qQnposyiHeicgmpoiitich 8f dlitn MABERINhE ’Bﬁdél_ddrp%tlyc%@l'i@%@éaxbo% a
honopol ynmer of a bridged pol ycyclic hydrocarbon. 8. The conposition of

cl ai m 1 wher é$ norbbmaeh¢.r st conponent is a copolynmer of a bridged polycyclic
hydrocarbon. 9. The conposition of claim8 wherein the first conponent is a
bridged polycyclic hydrocarbon copolynerized with an a-olefin. WO

02/ 085981 PCT/ US03Ak130 = L : ki d i ' e
a-ol efin has fronﬁg'to4%wgg§%8%g?nJ%%Fﬁ$ e c%%%%gPﬁigﬁkgéﬁkﬁgﬁﬁﬁ%gia%%?ein
t he a- ol ef i n30sndt pyicemeo abaut 60hrolepageasti t i on of claim 7 wherein the

bri dged pol ycyclic hydrocarbon is norbornene.

14.  The composition of claim 3 wherein the glass transition temperature of the

first component is from about 70°C to about 130°C.
15.  The composition of claim 1 wherein the diene has from 4 to 8 carbons.

16.  The composition of claim 1 wherein the second component is a

homopolymer of butadiene.

17.  The composition of claim 16 wherein the second component is a 1,2

addition product of 1,3 butadiene.

18.  The composition of claim 17 wherein the second component is a

syndiotactic 1,2 addition product of 1,3 butadiene.

19.  The composition of claim 18 the second component is a low crystallinity,

syndiotactic 1,2 addition product of 1,3 butadiene.

20. A polymer composition comprising:

a first component of a hompolymer or copolymer of norbornene; and



13. The conposition of claim 12 wherein the norbonene is present from about
30 nol e percent to about 60 nole percent. 14. The conposition of claim3
wherein tWe 0glos981 transition tenperature of the first comp®rEsnt/13084 from
about 70C to about 130C. 15. The conposition of claim1l wherein the diene
has from4 to 8 carbons. 16. The conposition of claim1l wherein the second
conponent is a honopol yner of but adi ene3317. The corrposi ti on of claim16

wherein the second conmponent. is a 1, ?ddlt pr oduct , 3 but adi ene.
18. The conposi tion of a@F%ﬁ%WR%@FéWP feQIR GAOB ‘qogolymers o

syndi otactic a]dlélear%glngffﬂ}n REOEH Sérb%sb%e?éewﬁtdgﬁnﬁgﬁem %%@Pﬁa&%&& ﬁfnroliﬁ)rg of

claim 18 the secon nmponent Ts a cryst nity, ndiotactic

addi ti on prodtoti aledut 99% thubauli 186y wikht Af thelcynpositiomposi ti on conprising: a
first conponent of a honpol yner or copol yner of norbonene; and WO 02/ 085981
PCT/ US02/ 13044 -33 a second conponent is selected from honopol yners and

CO.pO| ymers of a % ene ﬂ%veoq‘lg}%os{tf)o éf cPaéléo/z(f é}ﬁ thir}%%on%cgnrggcgn%n cla%n ﬁnt

bei ng present in A" anout out Y Wei

conmposi ti on. hdmopdlyenet oFp@adiehn of cIa|n120 mhereln t he second conponent
is a honDponner of butadi ene. 22. The conposition of claim?20 wherein the

second conponent is a 1,2 addition product of 1,3 butadlene 23. The
conposi tion of clajm 22 wherein .the sg is.a syndiaota
St on product a1 FHdoutosHe SS3EIRY CATBERE b g ror AR D s ei n
t he second cgﬁgggﬁg(xhét@fﬂpghwgﬁﬁgtalI|n|ty, syndiotactic 1,2 addition
product of 1 but adi ene . A pol ynmer conposition conprising:

23.  The composition of claim 22 wherein the second component is a

syndiotactic 1,2 addition product of 1,3 butadiene.

24.  The composition of claim 20 wherein the second component is a low

crystallinity, syndiotactic 1,2 addition product of 1,3 butadiene.

25. A polymer composition comprising:
a first component of an ethylene and norbornene copolymer and in an
amount by weight of from about 1% to about 99% by weight of the composition; and
a second component is selected from homopolymers and copolymers of
a diene having from 4 to 12 carbons, the second component being present in an amount

from about 99% to about 1% by weight of the composition.

26.  The composition of claim 25 wherein the second component is a

homopolymer of butadiene.

27.  The composition of claim 25 wherein the second component is a 1,2

addition product of 1,3 butadiene.

28.  The composition of claim 25 wherein the second component is a

syndiotactic 1,2 addition product of 1,3 butadiene.



a first conponent of an ethyl ene and norbornene copol yner and in an anount
by wei ght of from about 1%to about 99% by wei ght of the conposition; and a
second cowponesivsi s sel ected from honopol ynmers and copol yierasot/130a4 di ene
having from4 to 12 carbons, the second conponent being present in an
amount from about 99%to about 1% by mek%ht of the conposition. 26. The
conposition of claim25 wherein the second conponent is a honopol yner of

but adi ene. 27. The co sition .aof clai.m wherein the second conponent is
2175 Caddi t1 on peSauct eorpsibhe Seluma e eoi CrtaediiE By GF SRR, 5
wherein the s6606@:60MRRBMonpRodlct §YNSbAkakhtc 1,2 addition product of 1,3
but adi ene. 02/ 085981 PCT/ US02/ 13044 -34 29. The conposition of claim25
t he second conponent is a low crystallinity, syndiotactic 1,2 addition

product of 1,3 butadiene. 30. A pol yner con@os[tion conprising: a first
conponent of an et v erfe PAEes 601889 ?9%?995§*F¥her and in an anount by

wei ght ~of from about 51, fad 0,0 SO D¥yekL G n@fboh{éﬁe E&Sﬁiﬁy s gnd 2
second conponent of a polybutadi ene i n an”anount by wel ght” 0 rom about
49% t o about ahdduddby Weigheoffiormiaboad 104 tocdbauti9 BO bydvaiglit pf tHeeogpositidn; and
component is a honopol ynmer of butadiene. 32. The conposition of claim 30
wherein the second comfoweerd qosmpenent»f apghibpiadienp ibaanows by veighiohdvene.
33. The conpaqgi t.i f .cl aign 30 wherein the second conponent is a
syndiotactica'm?zgggf ?%W?%?%duct of 1,3 butadiene. 34. The conposition of
claim 30 the second conponent is a lowcrystallinity, syndiotactic 1,2

addi tion product of 1,3 butadiene.
31.  The composition of claim 30 wherein the second component is a

homopolymer of butadiene.

32.  The composition of claim 30 wherein the second component is a 1,2

addition product of 1,3 butadiene.

33.  The composition of claim 30 wherein the second component is a

syndiotactic 1,2 addition product of 1,3 butadiene.

34. The composition of claim 30 the second component is a low crystallinity,

syndiotactic 1,2 addition product of 1,3 butadiene.



