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CYCLOOLEFI N BLENDS AND METHCD FOR SOLVENT BONDI NG POLYOLEFI NS, '[ﬁghpral
Field This invention relates to polynmer blends and nore particularly to
“cyclic olefi tai ning polynmers or bridged polycyclic hy afob2

cont ai ni n‘gaﬁ’glll&g% s- bl ended with ethyl ene and a-ol efin copglbgrrers f’rl\%t are.
obtained utilizing a netall ocene catalyst 5 system Back~ronnd Art in the
medi cal field, where beneficial agents ire collected, proceglﬂwwmwmww& ed
in containers, transported and ultimatell delivered through S,
tube 10 connectors and tubes by infusion to patients, there has*isesn a
recent trend toward devel oping materials useful for fabricati
contai ners, tubiags and devices w thout the di sadvantages of mmﬂ%@mﬂmnummed
mat eri al s such as pol yvinyl chlori de. ﬁeset%ﬁw mat eri al s mus

uni que conbi nation of properties to be fluid adm ni strati"6W03%et s.
Anmong these are the materials in nost_instances nust be optically clear, 15
envi ronnent al | y conpat i bC¥ChOQLERR BLFNDS MET, HORAd fiexibility
for flexible products and s SOLVENT BONDINGPOLYQLEFIN®Sroducts, have a

| ow quantity of |ow nol ecul ar wei ght additives, be capable of being solvent
bonded to soft polyolefin nedical products and be conpatible wth nedical
solutions. It is desirable for medical products in an.infusion delivery set
to be opti cal i¥ ﬁq ;lrggﬁpar ent to allow for visual inspection of fluids
therein. It i abl e that the nmedical materials be environnmentally
conpati bl e as a gr qais idealtioalrelatgite pblynice bleaids and moté partiseldrlpfo cyclicaefin | | s
and through incineration. Further benefits are realized_hy

usj.ng a erial
whi ch is t her containingpalymars| of hr@ey@mbpwhﬁaﬂrwnﬁwa&wbﬂg%P@h
di sposed of by.incjnerati,on), .t is,nhe I . . ' oes
n 1)t lOg enerate g‘?“&ﬁ%ﬁ?ﬁ%“é %‘%‘l‘@h‘? #W&W%ﬁi%}q %%/‘Ebg?‘g%ﬁ%‘?‘%%ﬁ‘%%lb@é"z?% 2004
WO Ol / 18112 252%@'&1800/ 24710 inorgani c acids which may be environnental |y
t

harnful, iTri I'ng, and corrosive. For exanple, PVC may generate
obj ecti onabl e amobunts of hydrogen chloride (or hydrochloric acid when

contacted with water) upon incineration, causing corrosion of the
i nci nerator. Mtl ble with medical solutions, it is desirable
that the conponent %Pﬁie&&ﬁcél oME WiirdSdriciEhY agefils B cdliceRd] proseseéd fmstored

m ni mal content of Tow nolecular weight additives such as plasticizers
stabilizers anfl ¢oneaihdrietransportedrmndppltinely odeliverdde Suoughmdopeehambess, Whe

extracted into the therapeutic sol utions that co i nto _contac i

mat eri al . 1®he “@M‘?‘f?ﬂdﬁﬂlﬁ‘r% B o ﬂ%&'ﬁ%@&ﬁ °Qg%ﬁ?°§no%(i Fbg#\n&se

render the 10 @Qlal#h@?ndté}%%ml‘f&faﬁﬁﬁaﬁ' ink Su@SRAEARr, Yublih 4 HAH IS GBS Without
or I ONS ere ,.

bi o-tech drug .. the“concentration of the drug is
nmeasured i n pahé disaévaniiges odeurfamly)used adterials such dsrpolyoiinylichinrideo| These new

per cent ages. Even m nuscul e | osses of the bjo-tech u an,r.ender .

formul ation urm%tﬁm‘émugé@éfﬁ§%P6W‘E‘€‘HW%9&E%RW§%%‘?F°§M“’géglg’rg%'pﬁon

t housand dol | ars. pe S Lt, LSl Y tinggﬁ 0. ibglle BRAaged.
1 S Pol yvi nyl s(??ﬁ'oé%g’?% %3’& ﬁ“&l’s r%gtéeﬁ&\k/vilge#\e&use %% @g%ﬂ)gg{pg me)gi ?glg

t ubi ngs ang colifviroR@kftaRs cofnphtitsie Shave suffiviert yislé strexpth andrflexibilityidorflexible

because PVC by itself is a rigid polymer, |ow nolecular weight cor;rl'?cine ts
known as pl astproiduas andausficitns rigiditstfor Bgl@faéﬂﬂﬁwqi!m%}a@.“%l?fégﬂ olecular

plasticizers may, | eagh. out of e gedi ca d ' Misfoducts
passing thr oug'ﬂgllgh qﬁ’(ﬁr&’ﬁéﬁl’%ﬂﬁﬁm %?L‘F@{WF@%&SW O?%ﬁ%ﬁéfgéilpt e°
fluid 20 unus Bi Acdital sstidigcause of the difficulties

encount er ed |?1£$dﬁ%ﬁ%2£rpaapplne§vg\?/c there is a need to replace PVC in at |east
the fluid contactinl ipdeditablesfonfmedienl productssincan infusionegelivery sabite bpoptieallyh v
i it tirety. ' . .

‘nttsen 2|0r © z'a.nsparcnt to allow for visual inspection of fluids therein.

It is also desirable that the medical materials be environmentally compatible as

a great deal of medical products are disposed of in landfills and through incineration.
Further benefits are realized by using a material which is thermoplastically recyclable.
For medical products that are disposed of by incineration, it is necessary to use

25  a material that does not generate or minimizes the formation of by-products such as



Pol yol efi ns have been devel oped which neet many of the requirenents of

medi cal containers and tubing, wthout the disadvantages assqchﬂ %h‘ym'th
PVC. 25 Polyolefins typically are conpatible with nmedical applications

" because WRIVHHIZ nini nal extractability to the fluids andPcaaiseaz471avhi ch

t hey contact. Mdst polyolefins are environnmentally sound as they do not
generate harnful degradants upon incineration, and in nost cases are

capabl e of being thennoplastically recycle®d. Many pol yol efi ns are cost
effective materials that may provide an economc alternative to PVC
However, 30 WREgABICGIGdsWhichigbe environmentallyharmfily istating, and cormesiveaFer abl e

gtc'gl_/r iug&?§4c7) o?’%npa?lgf | %egllggagés 2°bc§?c@ﬂgeﬁ$na§g$§%%\%e /ylggo]g%%l %P@F?m@rdue
in part to thireeiloROcd whai eoractéd WillewRiel)upsh incilietdtion dausRE chR¥GobeRAe

encountered in bonding the polyolefin materials to rigid housings
posi tioned amewWgralofe i nf.usi on pat hway of an infusion set. Typically,

di cal i h as.LV. . d t. ' h h
serics 531 connet?d PG MRaGH o MORE LS sils it fiicomtiopit of
chambers, Y-{h¥Rffukiohehvéy sétibk Bee MEBIGIAVE ARt Soré of RRv MolRulReWaRdR the

bag and the patient. Many of these conponents include rigid housings
manuf act ur edadditbvaspsich casr plestivizess, stabiljZers and ARSlike oo lsymet applicativhs; Hesei ke.

The housi ngs have sl eevg}g in which the tubiurgﬁ IS ] nsglrted in a tel escoping
fashion to aQYBRINEAISEL2P PsSxtracted,mte fiethergpe esPE’F'SF‘%, a gome 1@ certachWith o
the 10 nedi ERQ adifiti . el i . ui d
tight seal vc\ﬁﬁ#hﬁ#%ieﬂh’(%‘gl ngs%%%ﬁﬂg‘%&%%?‘%%ﬂgggﬁ%ﬁ“&ﬁ | %@ach
housi ngslQusi sodution inefféctiven Thisgs éspetiailyticsblesonmeii bio-Rohdiugdormelatioswhere -

exposing the end of the tubing to be inserted into the housing to a sol vent
such as cyclbreusentration ofthe ¢pe ismpasuraddn parts permillion (npsp), rather dhiande weight y

softens or dj s 1 when th ubi ng. j;S J.nserted into the
housi ng, a b%ﬁgapé%f%?%fﬁ%\égo@_gﬂtm_ I&ﬁ%ﬁ?’l_ SEc 111(3 L})é%',%echo@%'ﬁeﬁa? rﬁ?‘gcr the
ineffective fmaRitionufustdle/ BhidehibA6dhUBimtlatietisiah Bydt 88eratHousand dollars
pol ypropyl ene. Probl ens have al so been encountered in using adhesive

bondi ng t echpargioss, it sumpprative that thetdosage natbeichanged. 0 556 034 di scl oses a
medi cal jnstrunmeny of.a t eri al.,cont ai ni a resin of a cyclic olefin
conpoundor a bri gﬁ@&‘%&ﬁ%‘% ﬁ"%ﬂ%ﬁ%ﬁ‘ﬂﬂagaﬁ%ﬁa %@FCW@@@;?@%H‘gS an
Application gy YRS | ﬁ!ﬁ@m SYYA cd.aw ' : S,
drip chanber%néﬁ*‘%g%?gags anggﬁgﬁgr omt e'sgfoye%gﬁg. ﬁgbﬁﬁé&%§34
Pat ent appl i dgitlipohyrders tdvo aredecalar weight Conpbadnitokndvad as plhsticisers mystbedidded
products it does, not disclose a nethod for bondi n? a rigid housing of a

cyclic 25 ol'eferer §VE Hexibley Theseplastigizers maydeaghjqui of the medical produgt and into

pol yol ef i ns. : : Ig%d& ; vidi - &,

i nj ection mﬁhg%fgj %g,ftk&féﬁé‘ Eg"lr) xaﬁﬁ@&g@. &%y[melﬁ?{é @? h@f%@éﬁ)oﬁh [ g(%lfgfslcgs a
mul ti pl €0comanisabie. (Forthisredson) dhdbecang of the diffickltepaitonhterdd ia insiatranhgf i n,
a second conponent of a polyolefin and a third conponent of a cycloolefin

bl ock copol yF¥E, there isvpaeedite rondaceRVE in| ajdeast the Bwid contasting portians of e * 001
Pat ent di scl.gges: su bl ends for | ct difying the highly rigid 4 MAR
2004 , WO 01T§‘§19'2P5fn\5@m§68f°2wﬁ%&§w§%?# ‘cycl ool efins. The 001
Patent does not dpgRbRFRs haveees dePelopdd Wiih H&@fjiﬂéﬂytdfe&% egfRdsentdort ed
States Patent No. 5,863,986 discloses polyner alloy blends of "a cycl ool efin

copol ynmer s wngdicalh eomtriners and aubingh edithquairthe alisslvantdgesnassociatedr withl BYK. 5

copol S. ai t hese pol ymer bl ends are tough on i npact and have hi gh
£l EXU%ISES ﬁ\ yolr;ﬁns typlcal?y a¥e compat?ble wx%'n med?ca appﬂcatircr)pns because they haveg

minimal extractability to the fluids and contents which they contact. Most polyolefins

are environmentally sound as they do not generate harmful degradants upon incineration,
and in most cases are capable of being thermoplasticélly recycled. Many polyolefins are
cost effective materials that may provide an economic alternative to PVC. However,
30  there are many hurdles to overcome to replace all the favorable attributes of PVC with

a polyolefin.



strength and el ongati on at break. The '986 patent does not disclose a
method for solvent bonding the polynmer alloy blends. Di sclosur% o$n~

I nvention 10 The present invention provides multiple conponéhN Bo yner

" bl ends f wwobmbstazati ng medi cal devi ces. The bl ends of the prEUsow2470vent i on
contain as a conponent honopol ymers or copol yners of cyclic olefins or

bri dged pol ycyclic hydrocarbons. - For exanple, the present invention

provi des a pol ymer conposition conprising? a first conponent obtained by
copol yneri zing a norbornene nononer and an ethyl ene 15 nononer, the first
conmponent bei ng i Fomexampie:becsuse of tigdnert natooofipplyodefins dug in past togdhpaent i on;

d d of th d.a-ol efin, th fi
havi ng 6 car BURCIANR St W@ eaRinectHihilies BRMA g FirouteEit HeRGipe edpbRIts50, £ o
about 1 % bymaeifiy t0Qigill Heush lifidred aldrg theSnfASiBA patiwhy &arl MGusisP SNt

inventors that a-olefin having ® carbons when bl ended wi th norbornene
result in bl Eppisalhgwiediralconttiners @&has hVi bags ateconnesigoido e patidnt thronghrageries

T e kg e SO a! B fok pamaasn 4t Sheiters, Vobme ugon "
i nventiort 1 » U
netal | ocene galalyshs cAhSteld tHe lﬁl&l"%wﬁth@'b%gozﬁ%%é Qgt?eﬁt.hrl\@ W ORERENT

pol ymer bl ends Where a secong&ﬁom)po ynmer or co ymer a cycliic olefin
or a bri dgedcgipyients includdrigidticusingh aanuficaskdicfioth polyrartwhates,-adedics| ABS,
t wo- conponent blend. In a preferred formof the invention, the norborpene
has a gl ass eorplvsstersind tebike-oiThe bousingsdawe slesves in which4he tubmg is dnssrgd 1

honmopol ynmer 9gr_,c I . of i el i . i : i

hoopol Yo R SRBRY BB BN Foghabh fobing, PiG-EREE iORhIEH frypo
Brief Derpri pieldfoal fibirg t8Wet@indtitdll tokthé FigTbheustigi@rfofiiatfiid Vight'seafl with the

i nfusion delivery set; and 4 MAR 2004 WO 01/18112 5 pc~r/~rsoon4d~l o Fig.
2 shows a di housimgsati c view of a syringe barrel having end cl osures sol vent

bonded th . B de f ( i ., Qut. the | i 5 il h
B e et D85l e oty R Sl S EREh S0pg tlen g ¢
shown in thetahﬁ%hssg%&%t%ﬁd' gﬁerqtﬁkgs %ﬁggﬁgme&.%fm 1l6in3ith bO REREd R

enbodi nents of the I nvention w rstandi ng that The present
di scl osure i thetlmusimgao rassodeene suchsasacyclohexguioné ioc aetlyl etliyl tkietonpr i Thei solwept of

the invention_and js not infended to Iimt the brqad.aspect .of the .

i nventi o toeﬁFFé“’EbtﬁgFﬂ%‘Pft S%OPW%%OP:}{Q&WEBH &edw?lggf’&%&ﬁé mn ﬂi‘%hlf%’r"(gn
delivery set i Elﬁoléﬁlfla%l%e d t Wrvals) &t 0 a
tubi ng 16 mf’c]:‘%"g%\ﬂ e@a?éilv s di's {%'rj?ﬁqgﬁvé‘ﬁgﬁ‘r’s“t??ﬁ‘e‘%@r 18%%

est abl i shi ngpblyolefink |iavludibgepslyéthyleny and Ualypropyitmen dfroblepst havet also been
Positioned at internediate portions of the infusion pathway is a drip
chanber 20 agecoyntered inaising ashesive bending teohniquesshoul d be under st ood t hat

others vl | Known EPREHE PARt ARRieAfifn No 356 024 Histitien et ibfiniilnp P 11
any contp@at yfyferial o@n@i&hhge& Yes&E lof 10 cydiicOslefin Zconhispimd SorS X bridged lysiclie 4

having end cl osures 26 solvent bonded on opposite ends of the syringe
barrel. Of cbydroearbpe comgoundsThe EP6034 Applicasionodiscloges maakingdemicesfsugch as

syringe barrel .24. As will be described bel ow, .the present Jdnventiaon.

provi des pol JHEFEESHINFCION DERLPS SCl.EHﬂ]FEi’ hf%‘ %ﬁ&ﬁgﬁgsblﬂg FRE° 8PS ns
(whi ch sonet ki ‘ : : i j -l fok i rs)
Snd bl ends. t NoPi, TP 054 PRLA] Soplcafiof DIk € donV C FABHA o Thrialing™
monorer s of rdditadprodatty dtyddes mohgideloses metind (fohbaidisparigidiemsiigadfia dyslic

referred to as bridged_pol ycyclic hydrocarbon containjing polyners) and
bl ends t%%re@ieﬁiﬁoﬁglﬂ*ﬂ&&ﬂé’%?f'ﬁ‘E)Wi‘cpllqg&%l%l}efrppbioée%d sem -rigid

t f th ' 0 ' . . j
P omemns o o SEBEs 49 P G0 K 15 p LA BB S o

and cenent bondi ng ni-ques et her onents to

fabricate nmegagal Folexnapleats: PatenENoas)85%0(Iediscloss b @tultipleicampoterit pobmer
i nfusi on set or other nedical devices well known in the nedcial arts. The

t er m pol yol ebiendihseingadireticamponensafia cycdoolefin, asecandroptponentof a patyoledivdnd ner s
f ethyl , . | i ,h hept t ,
30 and’ decenddhinEerabimientel s FioalaTe vifkpRSH ERE ) MG Rlzp e GPfoplARaRE "

copol ynesg zegoWoldin. The ‘001 Patent discloses such blends for impact modifying the highly rigid




nononers selected fromthe group of a-olefins having 3-10 carbons, |ower
alkyl and 4 MAR 2004 wo oinsiizZ 6 PCT/USQO Z4T10 | ower al en stituted
carboxylic acids and ester and anhydride derivatives 't hereof’, &B) et hyl enie
" propyl e’O0L8dRs, (c) EPDM and {d) iononers. Preferably poresco2snoxylic
aci ds have from 3-10 ~ carbons. Such carboxylic acids therefore include
acetic acid, acrylic acid and butyric acid. The term "l ower al kene" and

"l ower alkyl"™ is meant to 5 include a caftbon chai n havi ng from 3-18 carbons
more preferably 3-10 and nost preferably 3-8 carbons. Thus, a subset of
this group and syeleelefing cThaf801 Patentdoes potaissinsgaimeathed for seiventibondingg
exanpl e, Vi gyle jates, vinyl acrylates, nethyl acrylates, nethyl

met hacryl ates, acrylic acids, nethacrylic acids, ethyl acrylates, and ethyl
acrylic acids. l@rditedC3aatdsCP4teRt NoS 53865,986 duRibsED poBMidr 114y Bl&R" HORS
Sui t abl e honopol yner and copol yners of cyclic ol efins and bridged

pol ycycl i c Bydeeletin sopelymers withons or meore sbresshellparticJesand aneJosmoreblock Nos.
5, 218, 049, 854, 349,, 5.8 986, 5, 795,945 5 792,,824: EP.0 291,208 EP O
283, 164,459 Epgﬂ’°i¥5‘3‘?’§6ﬁ%ﬁﬁ’gﬁésﬁr981%é‘ﬁ‘i%§ﬁs¢ %ﬁ“&g on impgct;and have in by
reference asegnelbmfdiona Biehk. Tt '98OFALROENIAMRE 2 il HE BV

t hese honopol yners, copol yners and pol yner bl ends w | ave a gl ass
transition beming tepodymér ajloydilendst han 50 C, nore preferably from about 70
C to about 180C, a density greater than 0.910 g/cc and nore preferably from
0.910g/cc to about 1.3 g/cc and nost preferably from0.980 g/cc to about
1.3 gl cc anghihiqd Piavahtiog | €ast about 20 nole % of a cyclic aliphatic or
a bridged p backbone of the polyner nore preferably from
about 310 65 nol e THeapsentSinvefittore padWides’ MAIMipIROdmPehedd poNmMetbléndsafor
preferred formof the invention, suitable cyclic olefin nononers are d
nmonocycl i ¢ abmsatingmediseldeyices. chhedblensls gfthepresentdnyention containas acompondite

[ | ef | 2 I d f h . i Sti f bsti d d
Cheubst | ¢ ut BOIBeRGERES G ERBSY B dStHic e brgertpaeante Rupdratens didne
| oh I i ; | i is
cycl ohept engxarfiple qi%egt«.emgn %nuﬁﬁcﬂreﬂﬁéseﬂ?ogg?l& &ﬂﬁﬁo%m&ngor?ﬁgh{.g% first

substituents incl ude r al kyl, "acryl at Ivati'ves an

pref erred foompatient btained: byi copolymeriziiyg e nofbogesie pabyayer iand hard ethydeneon 30
rmnomsrls5 have two % ﬁg%e ri ngs Sn.d nor e prefle)égbl contain at ,Ieas} 7

car bons'® ThBOPPRISE the first comppugnt peing 4n gp ameyphzemabputyl-98y by, weight of the

substi t ut esgg A ' "‘?{9? ral kyl,
vinyl, all yfd(’)xgg&éi?@n%t%%%%ﬁ%mg% %ﬁg I gieﬁ%%}el&%r‘lglgglelg Eo&&%é’cﬁ@caa
hydr ocar bonelefinchasiriga¢arblors; thesetondgomponentteing infag apiounb Gem aboue P9%Ad i n

t he above incor pg}gt ed, atfnt's and _Eatent applicatjons. Suitable bridged
pol ycyclic H%’r‘& s Py Wsighbat e somposition it has fawndbynthe pressptinventars thate

tradename T Eﬁ% Qg,]-% - , by
Dai kyo Gow93e| r(l)Run ?9%8@@@%8&%%%%%@%@§ﬁ%ﬁ%g§% m cal
Conpany2indelarith@hén estepasdwithblendSof herBbmeni® Wil &TBTefiné RAViNES oA 8 ehdohdS

havi ng from 3-10 carbons, aromatic hydrocarbons, other cyclic olefins and -

bri dged pol Jt§preferred frocef the invention the/ethylene bad deolefialropolymerds ebfainedant *
gr oups assogi.at ed V%lﬁh t he tg@ove 10 menti oned homopol yners and copol yners.
The pendant “gPBAIRCAIXPLF2 R hati bi 1 i zing the cyclic ol efin containing

pol ynmers and t he i‘g&%ﬂt fy&)ﬁc & niovEl B"ﬁﬁgﬂw i!%’ef ﬁq%r%

wi t hnor epol ar pol }{r&grs I ncilagkl ng gbnfge, 6‘13%1' frg;pel e, gg er, Fi)@%r oxlflelrfg acid
and ot her pstcandfhomopalymbr @rocopolyrferi bfilkd eyclindlefin @k oalftridged| pelgcydlienat i ¢
hydr oc gonﬁ, car gon_ di.oxi de, nonoet hyl eni cal | y unsat urated hydrocar bons,
15 acr 58/# ni Bydrogarbon isadded.tothe abovgrdeséribeditwecompopeathignde dn a piafgreddomnes

vinyl halid SRRk i li.c e r - The °

nonet hyl enc?gﬁhlcy un?gﬁépﬁﬁélg)oh& rggl%% g‘é%srs}g?n %c ﬁ‘é%"‘g%‘%@féggpﬁeé%,ugng aryl
acryl ates. anetheysebond Romepolyniet BEEspoIpher 6fCa eyt Gléfilfor 4 bridBEpSgcyclic
Containing Cyclic Aefin Containing Polynmers and/or Bridged Polycyclic

Hydr ocar bonh¥#eearban has Pelagwansition temperabire of higherthpo h20C.bl ends of the
present invention include as a first conponent the honopol ynmers and
copolynmers of the cyclic olefin containing polyneis and the bridged

pol ycycso c mﬁémQ‘CM'oﬁQﬂtlﬁiawiﬂﬁ polymers (collectively hereinafter
sonetines referred to as ~ descri bed above in Section I. The COCs
shoul d be presenfig.rl showaaolisgrammatic aixwof 4n D dnydeliveghdet,adndt he bl end,

more preferably from 25 about 30-99% and nost preferably from about 35-99
wei ght percent or any conbi nation




or subconbi nation or ranges therein. In a preferred formof the invention
the. first conponents has a glass transition tenperature of f{)(@Ram t 70C
to about 130C and nore preferably fromabout 70-110 C. The bl'ends fturther
“include aveenmsuk conponent in an anmount by wei ght of the 3BCtUSeoR4eio fr om
about 99-1 % nore preferably fromabout 70-1 % and nost preferably from _
about 65-1 % The second conponent is selected fromthe group consisting of
4 MAR 200 8 honopol ymers and copol ymarsSOf et hyl ene, propyl ene, butene;
hexene, octene, nonene, decene and styrene. The second conponent preferably
has a density of Fige#showsadiegmmmaticysrw ofasyringeibaresl Bavingend doswessobignhbout
0. 910-0. 960 6/ c(% zwd JJor e preferably fromabout 0.930-0.960 g/cc. In a
preferred fo i) fi #HEt nventi on the second conponent is and 5 ethyl ene and
a-ol efin copolynmer where the a-olefin has from 3-10 carbons, nore
preferably from 4-8 carbons and nost preferably 6 carbons. Mst preferably
B ' Carnying ythednyentiomt ai ned using a netal | ocene

catal yst._ Sui tabl t.hr écodnt bl ends.i ncl yde as _a thitd A a
G sei ectod 11 omHIRES BHEERoLSasegeil pf aBfadiendf pibel MFGrRAEREN A .,
the first copn@BeMlin thd\drawiitksRih@Walihertid B¢ desefibéd'in deRiiPprefepied chfbodfeitsl COC
w Il have a glass transition tenperature . of higher than about 120 C when

the first CO6fthainwentjbmwithtthamsierstandingthatrthe presend disgloswi2@s tode considered as
preferred formof the invention, .the I rd conponent LS ent .inh an
amount by wePgsrereplification @ EP“II%P]QB*’/étB‘;‘/IW‘&gPa"HFS O inteider £ Ly (ReRIOPd ¢
and second c S ﬁlaﬁ ' i o of fromabout 2:1 to
about 1:2 res’gec{]l ve?y 0 H{’ﬁteéj‘f‘gg‘ﬁ%?‘éﬁ?&e@%g%en ‘to the second conponent.
In a preferred foFgé 1ishéws Ay Bifhsiomdelivencsel @ havib an k. Ve cputhiner12 amd port
nor bornene and ethylene are selected as the first, conponent of fhe blend.

These nor bor Abed 4sepagojedto tabing 46 whichipsevides ag its distal pnd 3 yegoupeatheter Ifor

5,783,273, 5.7 64 4.349, and 5 8 nor. ne

Copol ymor " pr SUASRE AP AP adkes] 16 VAR Sprelt Do BB Pl ae
nononer and {REghddifé forfihy of thomfiesist fatidPayisa BFp Chadtie? 20 indd Y- t¥PsSinjection
preferably from about 30-60 nol e percent norbornene nononer or any

conbi nati on site 2 tshemid izt understdodithat gther tipidmeédical ipusingsindudedfiter Bousingsa e
copol yner_shoyl.d have a glass transition te rature of from abo 70-180
& P ror e b of Bibing PR RARIbars ol ERGVR UElhe Ay A has e Spporeal copig e wsed
70-100C. 25 ﬁﬁﬂﬂﬂm | of I t hgé‘n@armmlhxm lea@d
with an a-ol ]e-[?i&rf avi n% 6 car oﬁ@ﬁﬂﬁa@gﬁgewns@gﬁgg%y t he presentg

i nvent or s t halosuss 2§ sohieat bomiedemsoppositesers of theosyrimge bafreln Qfscaunse the codd

conmponent yields blends with higher clarity when co red to bl ends having
et hyl ene cop&l%ﬁ@rg%&hﬁwx‘&-%%@mﬂ@sR&Weﬁy“ﬂg%"a‘?q?gr bons. Preferably,

t he ethyl ene and g hi %Xgﬂy r ' | fees 3Hd
catal ysts. Sui tablqkesoggltla ygtg&sys eﬁ&‘aaﬁgﬂ%%tnﬂg?gﬁﬁgﬁgr?ﬁg?ebgi scile})seg in
U. S. Pat 2ot lymersScdntaiiing mbriomerso lic Slefine pivleick sbmebtimes shatl be-refeaed n
copol ynmers i m(}gﬁt hose % VAR 2004% 01/18112 9 PCT/ US00/ 247110 sol d by
Dow Cheni cal t@ﬁ{ﬁg&hggﬁwn&aﬁéﬂmw@ﬁmie@ﬁ@mf# et Aazheore ms’gﬁaf K
y Exxon under e . t.r aden . :
Conmpany unde ¢ OWMmFFSac& gﬁé 5 %&P@@s 8@&%@’ 5&3?’?4‘1&5‘%505%# %éé%éﬂs}?mg 0 rrpe 8 nent
of ‘the nor bosRAEd RS ﬁﬁawwcﬁnahﬁﬁm@mmmg?mmmﬂmby

wei ght of the blend, nore preferably from about 30-99% , _and nost
pref erably 35hd@sfto fabreatgitoth the flexible; figidrand semi-dgidromponents ofthe delivery setond

b d et 0l [ ded t he .twq. t .
e o e Btk o o S o RO for aahing

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.
The term polyolefin used herein is meant to include homopolymers and
copolymers of ethylene, propylene, butene, pentene, hexene, heptene, octene, nonenene,
30  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



ol efin blend. The second norbornene ethyl ene copol ynmer shoul d have a
nor bor nene 10 nononer content of 30 nole percent or greater a g e
preferably from about 35-75 nole percent and a gl ass transiﬁig Rﬁ@@peratdre
“of hi ghewobmt81120 C when the first conponent has a gl assPCTAIS/247th
tenperature of lower than 120C. 111. Medical Products 15 Medical devices
such as-those shown in Figure 1 may be fabricated fromthe COCs set forth
above. The present invention provides for6fabricating, rigid, sem-rigid
and flexible devices finmthe COCs. Wat is neant by the use of the term

"rigid" her elower alkgng substiuted saroax vlinnridsand esten and apydride denyativies thereofdb) 000

psi when neasur, i I e WM TM . (g t .erm
"sem -rigi d"&ﬁg%g%ﬁ}? ?’ﬁe%\%rﬁ%ﬁl% (§’ Emﬁgu ’uagdga)gl(e%fng}sé??séi%r%fo rﬂelgiég}rb%? %gﬁ

20, 000 psi badidd R&ve fBMN3110Qafidns P BuchhafboXHae 4Eidd thetefRes ficlrieCaetit Wbid\STM
D790. What is neant by the term"flexible" 1s articles having a nodul us of

el asticity ofcrylicacidiand batysistackh, Thotepmi "loweralkenst and dlower alkyd' isaneantdp t h
ASTM D79Q. Ri gjd parts such, Y-sites, filter housin L) ection,sites,
oo Kes. gy WobsTH plibot hanpaing Somh il prBpes Fige BEtbrabB S804 RaFs e
OCCs by in] efxfe'f-& 157341 daehonB! AMudPh i@t of BES FRIuP' OF diindiontees iftTudek, & her
pl astic fabr catlg?] technioaues. Sem -ri giod paﬁgsu%such as 0dri p chanbers and
cl osur es nayrepeestuthtivetnit aon-tinoting exangile, vinyladetites) vinlgl avrylates,anethyl acrylates,

t her nof ormi ng and extrusion prqcesses. Flexible, part sulch as gﬁ_{di cal ., .
tubing, cl ostetyl maﬁamte&mwﬁ@aﬂmgthwhw%e@vfﬁw ates,Agd.ethyl acrylin
coextrusion, 8@ | am nation, blow nolding and injection nolding processes.
4 MAR 200 $18112 10 PGT/ US00l Z4710 For flexible and sem-ri gid
conponengg such as tubing, containers and drip chanber 20, suitable

polynmers al so include other polyolefins such as ethylene vinyl acetate
copol ymer s hbvi ngCavclicﬁmﬂm«bﬁudgmi’ehtcydicﬂyémcams 5%t o about 32%

hyl h I hyl =.0l efd | A
densi y 5 of L ese Stiighic BeBebomet and cibeRara® Bhefif ofknd ad banedTa Jate 0 °
Huntsman’ s ReddrearBogh AMaBids therédPehdbe oufd ﬁi@fS?P%Eﬁ%.wambmfﬁw,

of pol ypropyl ene disclosed in U S. Patent No. 5,594,080. Suitable polyners

al so i ncl ude5;86B986,5, 19555 5:793,824t EB 0294|208 sEP D283,164.5E1 0483,567 which are
Patent No, 5,849,843 and U. S. Patent Applicatiop Serial . 153,.602. 10
V. Nt b ofeaBiopad TEBRE RS i YRIESiEh F AR PEF ot (A PEreeinod
for assenbli jg,g &8k j ﬂb%}rﬁ i éﬂﬂgio‘iﬁh SR i ng
sol vent bondi ng %éﬂgﬁm qu%%ﬁg%{h\#ﬁ onﬁ’?’fm”gﬁ’?gﬁfﬁ? gues caﬁﬂge use.'(ljlq?t%(‘)lejﬁoi n
t oget her any glassiransitiorotemperanire iofl greatpithan 30°C, arte pleferalilly drama abeuti79C Cutdi ng

joining two rigid conponents, a ”é’fd conponent. to a sem-rigid 1

' 5
conponent , aabqujil80cenpdensity greater them Q910 &/ccnd anars prefgrablynirom; (,9 1Pg/ce to

conponent to l.exi gl t h-adehdl

cem i gid cnpblenye S BrRE P AP SRR sk A R om ot
met hod 030 SOleasidboREITIMEIE % BEA iR alipRatid dtRbridged folycytio i the baclebohk bfthe
article of a polyner conposition described above In Sections | and Il such-
as those havpolymerfiare preferably froom ebout 30-65ymole & andmost preferablyfram abopt3Rer or
a bridged pol xgrqul lr’f hydr ocar bon contai ni ng polyner, the first conponent

bei ng pr esenPOMPI& X ampunt f nm about 30%to about 100% by wei ght of the -
conposi tion; (2) maQavgfef&iacﬂaﬁf%@%@riﬁvan%np%ui&weabfaicableﬁal fioh6Refs’ & t he
group conprising low crystallinity polynmers; (3) applying a solvent to one
of the first monbcydliz compohrdstaeingdram §itcatout b0 ciebonsén the ringt Fhé eydicalefins and
(4) bonding 25 the first article to ,the second article along the interface
area. Su?? abcan selorted frommihe;groun, consisiingof substityted apd,pps ﬁ@tu%émlppamepa e

pont ene. pol JOERRRS, (¥bAthclty | Brigienslilhs. ey Pnteat o RATRHS

when neasur edyélBo@ene)! EiRlsoRtadidne. ASUiMableOSubsifintt itichide Towdraalkl) adpplateer s
W t hout nmodulus limtations. 30 Suitable solvents are those having a

sol ubi | i ty pdeavalives and thediks. t han about 20 (MPa)' ~, nore preferably |ess
than about 19 ( NP% a2prg&%eg%}xn %rf?l];eelrna\l'gxllalorl, %lsxﬁab 9 gpldge%[) ;l)Jotlycyclic hydrocarbon
30 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,



4 MAR 2004 wo ol ns112 11 PCT1USOOIl Z4710 18 (MPa)' n and include, but are not
limted to, aliphatic hydrocarbons, aronatic hydrocarbons, m xtures of
~aliphatic hydrocarbons, mxtures of aronatic hydrocarbons arid MAR x es of
aromati c gwdopigihati ¢ hydrocarbons. Suitable aliphatic hydpegassagio

I ncl ude substituted and unsubstituted hexane, heptane, cycl ohexane,

cycl oheptane, 5 decalin, and the like. Suitable aromatic hydrocarbons

i ncl ude substituted and unsubstituted arorfati c hydrocarbon sol vents such as
xylene, tetralin, toluene, and cunmene. Suitable hydrocarbon substituents

i nclude ali ph&hlkyl svingl, i dllydetys d‘il@éﬂh)ngcrfyldim dnd Zhe dikeonThenbridged polcpelipy! |
ethyl, butyl, hexyl, tertlary butyl, isobutyl and conbinations of the sane.

What is meanthysyodagkonsearersel a¢tp®|£ra>m ﬂlere,remé@nwg ofthosepdisclpssddnithe above

hydr ocar bon” i3 [

Sui t abl e sol ven?@opaqﬁ)gﬂ% ﬁ'ﬁ&éﬁw cgacq:}'ﬁ ar - wel g %eﬁ)égwg %;

gl nol e, nore @mdigingPoyyrhers arelsokibyPictha hifder deddenane TOPAS, by@ﬁpp@bngﬂ ess
t han about 140 g/nole. The first article can be rigid, sem-ri |d and

f1exible Medi erﬁh@d@éenaw EEONEX raneh ZBENGR by jos Gopy Sei vlsnd@ééhe

filter housi n dri anmber a Qcks S i

catheters, sp %%e gﬁzfc‘“ i;yé\{f@ﬁuge%%qup Cal Fﬁﬂﬁpﬁﬁi‘?‘%&g‘gé‘%&%‘%@e‘%ﬁ]“
casettes, valves, Bufu %§moﬂ&?lc1%rl}iclﬂﬁé 'aCé!leﬁﬁsV hh\ﬁhg fRim 901039&%8&3 aR’o}ﬁatxc
second article can be rigid, sem-rigid and flexibre pol'ymeric nateri al

sel ected fr onhydrecaybenspothengyclisiolefing ahg btidgedlysyiclic bydrocarhoms. ni ng
polynmers, cyclic olefin ai_niing polyners and bridged pol ycycli.c

hydr ocar bon™ cont ai HiBay al(-;;pi}}peqigslra et°§@(‘,’6 ‘;ﬂtl%‘i"g’sc"éﬁ‘)%e%f’xﬁ’ng‘e ahpweo
device s fo !m; :

i nventi oﬁlto fntegh% éﬁ) R‘é‘ I ses Eﬁ c;l'?h (p%&l&%'ﬂ%r o@ ggng %tr?lérﬁ?%lmg

article of a ﬂmlcyﬂiifolemnmﬁmhmgpolymms’axﬁﬂm@n@)lpelybycrlaihydmcpﬂmanomahmag ned

by pol ynerizing a norbornene nononer and an ethylene nononer,
nor bor nene noP@lyEersyEithgorsnolarpolymersinclidingaming, amide, inide, eseh, G?'bQﬁylfﬁﬂcéfl

P om about 308 SR80 Ghnedoll, bl o SHRBRE peflBu PeBh6e ol iimdfly T

component of Bydrotdrbofd, N\afidR adigxide,C! MbhetRylBmicaller unédaﬁaeecqmr@@mmment
being in an armunt from about 70%to about 0% by wei ght of the conposition;

(2) provilf ngatayk)mtuhs ainyl @ﬂmmfwnﬂwm,svlaylarmdqw wlmr@S yizyl pbl%ﬁ ng

ntorface ar e AT bR DR RrRLThRoRaR et i el i

al ong the int gy itﬁﬁ%ll?jl lates/\eh@ eyl &ckjiates2 THe c?@Q &&!ﬁﬁﬁlu&es%@@.ﬁydnde
PGTI USCO 24710cFor tho?gryflem bl i&pwrrers that do not bond well to other

flexi bl e pol yBers Bdéends ContainingeQyclivo@efing Cansaining Polymexsr andior Brdged n
Section 1V, the prPelytyclicldydiocanbeu Contidning quy:hers ol efin contai ning
pol ymer based cenent conposition or bridged 5 polycyclic, hydrocarbon

cont ai ni 4P pol yner Spéalde W@r@mpoéé'h"pb@n@ﬁ oh therpeesent; Hyventinp Biclde 8% a; figst

Come COTpOe B S ARt B T g B0
pol ycyclic hygﬁd)ﬁﬁrthﬂif'geﬂ BofeySiOhYtrod6H donedifnB)polyth &Qt(cd)fecl‘ii?ﬂy hereinafter

conposi tion, nore preferably froml 15% and nost preferably from 3-10% and
a second conpeoaetimes refersd| toaaf‘Cmsﬁhdcsngbeﬂ abovelin SectiondaThediQCs shouldbe

I R S A o el B A
group of 'pﬁ%éltﬁo@é% 64 9 ei%P:ﬂ) ’f'ﬁg‘f‘?"bﬁﬁw"’%@%{‘}?gr m?%ﬁxbnﬁﬁ@i{e

in Section IV. Suitabl'é so ave a ght | ess
t han about 200r gﬁmhﬂ)mmeorpn’aﬁgﬁmbiem | &sa proferrediforth of8Re giventien drlfirsbst
preferably | ess than 15 about 140 g/ nol e. These cengnt conpos

al so be used FOMPERFM has glass tEﬁ"é‘“&Pt“?‘%ﬂ"‘é%tu{ecPfrfF‘gp éb%l%tt7iocpé% b?‘%‘g‘x’ﬁ b(l‘5 and

articles to S?r[gre r?blgrrﬂ'drﬁ BSut. 7o bl gid articles to one another or for
bondi ng sem-rlgl I'e&T 0 rigid articles or for bonding rigid articles

to one another. Acqlhlédi]éiﬂk)furtﬁdﬁna@d%éecﬁmrbm@iﬁn am Bmbentiseweight plithpar e
medi cal device assenblies 20 such as joinin exi bl e tubings to one

anot her, i nlbhft}dfof fremsbeut a9 Yegmoreprefatsb mabwg T8rids pndappgpecfenablyfepm ¢ o
drip Chanber S bouteéé tflf LHR ngcongioco\{flgo:}cgts 1S se ecte(ri] eﬂor&' ﬁlledgrg&laj Sc'oggigtlng of

%




or any of the conponents of the nedical infusion set or other nedical

devi ce assenblies. It nmay al so be desirable to include in the ¢ t
conposition polyner resins fromthe articles being joined. 'ﬁhé‘é@rﬁt i onal’
' conponenO 6HI81l: added in an anount by 25 wei ght of the chapusdwidere from
0-10% nore preferably from 0. 2-5% and nost preferably fromO0.2-3% The
third conponent can be selected fromt heggroup conpri sing pol yet hyl ene
copol ymers having a density less than 0.880 g/cc, pol ynethyl pentene,

pol ypr opyl ene having a nmpdul us of | ess than 10,000 psi _and nore preferably
| ess than 4,hsseenpdymersaad enolvimers of gthxlene,paeR)ens. hutene bexsnespateng, gonene,

Cortan por yirsiy i, THEREoRconBRicnl feletiy R SRR BRI QR EE) |
styrene cont@oed pecRand ¥ives preferably HOnPIWUE 0.910-0460 Z60aMGnlielgrfetably om

i nterpol yner of st;rene sol d under the tradenanme | NDEX. O her suitable

styrene contabiont A§3¢-0196hefcs. Inapreferred Bsm diitis: inventiopdhesseord campanentisand, es
th f h SEBS EPS. Th hod, of i | i t
hosentl o SmodtRslene an HESlelh, s GBter hetg e sl el e T0 i Rprd o
article of aprefirally homad-8 batbbis &alnymﬁrefeleami/ @'chrbofd MEst pleferablyiNe &thylend

second article of a low crystallinity polyner set forth above; (3)

pro;/i ding a amirm-nl lefummpobmb' emared dlmbtam@i' uaslilfg' aw;atbmrwtmlysﬁf t a cyclic ?)I efin
cont ai ni ng pol ynep, or..a bridged polycyclic rocarpon contai nj 0 r
and a second corrpé\‘l‘éarwe @Feea??%%ﬂq“éﬁ'iglﬁé&é%‘ﬁag B "Q%Wn%&p?fgs coted
solubility 1 :?ttﬂ;ijl Ly e ably
sel ected frg%]{) '@%&%r%%s %%ég?%kﬁgl C 98%%}:%‘?{5%%?t%13 @?%fﬁ@bﬁg rt'ofégi{r bons
havi ng a0l grefdrred forn 6fthe if@Atiéhhe sattndICEOWilhave £glaistiansitiohitemperafaee .
cement conposition to one of the first and second articles to define a
bondi ng ar eaof higkerthan shouh i) “fgwhentheifirst CQEthas [acslass transitier layyrr than shout

al ong the bopgi.rg ;area o fi xed attach the.ftirst article to the se d
rereter 10 R R AR R Gis oPF Rthe B Y i chino Bt e prede BB EEAT
sel ected fr opy WegghildTUeor ABBH §0@9%‘B§Wb&”@f thelend aR@ thé Bkt 44d icbid ene,
propyl ene, butene, pentene, hexene, heptene, octene, nonenene, and decene.
Sui t abl e copeimpanestsshowld he presentimartatidof from)aboutd: | traboubpdrespectivelyiofithe h
nononer s, sel gcted from é{}gggr OUBQOf a-ol efins having 3-10 carbons, |ower

al kyl and | offSF comRensat FoRH SAMPRPBxy| i ¢ aci ds 20 and ester and

anhydri de derivatt égég : aﬁﬂ F!b??ﬁ 5@?4
and (d) iononers. ll%ggrfegra ?y, ?ﬁtgélggr o>?§/ |28%1%?§§$Eg36 o%ég-féi‘)&gar ons.
Such car boxyand ethyletis dréraeleéted aasi the | fitslecompoénent afithe blendy| Thesecharbamene
butyric acid. The term 'l ower al kene" and "lo

wer. € wer al kyl" is neant #ﬁ% i gcl ude
a carbon chafePokasrs grerdessribgd imdetail gy HaS- Fateat NpeSefBiA 73 3746H6aMhP.ida14:
preferably 3; ) i
Pl udes,” as £8ERO0E THEH orfhdihtEhe Glpolthe pictofibfifhs Honf ATBAEMRNE 20
vinyl acy! ainete pertdndacrbymzhemondidichad wMoiehreferdbdy f6m aboiiy20-25 avldisercemet hy|
acrylic acids, ethyl acragl ates, and ethyl acyrlic acids. The first
conmponent of andaask peeferabbynfront abat 3060 ancle neccent pophoirgensr mEPOMBROEYRY | ¢

olefins or the bridged | yey.cl i c drocay bons .set f.orth ahoye in ction
30" Sul t abt BRGNS oS e SRAN S ThasEins a6 ot rePs FDi Ehe opefy et
conpri si ng askyutd hdve algpidé shsiioRRmperaiub e RIS aboilt ?o:qkofc,hﬂ&e%aéﬂaeg%om
cyclic hydrocarbons, and bridged WO 01/18112 14 4 MAR 2004° PGI/ USO0I 24710
pol cycl i ¢ hy@)-d3af@and evanmeareprefeeablyefiomoabout70-18@°C.nvent i on the first

conponent_is a copol yner of a norbornene nononer and an et hyl ene nonoper
and more25preferabﬁﬁeﬁmn%mrammh@pmfﬁr@hbrm%hﬂﬁwlw wathan osglehin 20

I t v Qf: I bl '
resent. 11 onaink P EuBoRS WAL Y BY diireedht VERAR diatusnethis dBTRAR NS
can al so havg 6agarbstiitolefivbhs dietseotrd canpRene picldscbiendsewlith highet kRarigy @dpn of

pol yet hyl ene copolgmers having a density | ess than about 0.880 g/cc,
pol ynet hyl peempared toddends hayipg ethyleng ¢opalymerizeiwith a-wiefinshaving 491 § gayhens.

10, 000 psi a no referably |ess .than abput 4,000, psi ., and certain
styrene cont g?erﬁfrﬁ%@cglb% M?’SMWE? p%’P?ﬁ%‘?e& %&bgaﬂ%uflﬂgs@e?ﬁ%%“& e
type pol3@r opathiysms Shitdble camlyst systéhd, ahibnkbtRES YRE AOSE AR 1SELD H YIS Fateditt h
et hyl ene are al so suitable. Suitable styrene and ethyl ene containing

pol ymers i ncNedeS, 183,638 and 5373 A3irSuitalfle sthylenn and otadefimabpolyniers inchulethose

| NDEX. Ot her suitable styrene containing polymers include SBS, SIS and

hydr ogenat ed derivatives thereof such as SEBS and SEPS. In a preferred form
of the invention, the method for using a polyneric cenment to 15 assenble
medi cal devices conprises the steps of (1) providing a first article of a

|l ow crystallinity polymer set forth above; (2) providing a second article

oy . o o S oy




copolynmer; (b) a second conponent of a solvent in an anount by wei ght from
about 99%to about 80% of the cenent conposition; and (c) ani ofRi 28l third
conponent in an anmount by wei ght from about 0-10% by wei ght of the cenent
" conposi t wanotasdizsel ect ed fromthe group of optional conporRGRESE47100r t h
above; {4) applying the cenent 25 conposition to one of the first and
second articles to define a bonding area;,and (5) attaching the first
article to the second article along the bgondi ng area to fixedly attach the

first article to the secan rticle. The [ ' al.so proyi des a
medi cal devi tQd axpenﬁvmqﬂﬁmmvrﬂg&ﬁiﬁﬁwﬁﬁﬂ%@a?dg@% 0s¢
pol yirer i ¢ MafgihivR ERELCEAGS the HRACT GURHEANE UM thddd 6bidbyPPhillihsChétfiical
styrene contai ning polyners, cyclic olefin containing pol'yners and bri dged
pol ycycli c hgenipany tader dekaienameg MARYVER: s. The assenbly al so has a second

article of 4 MAR 2004 WO 01/18112 15 PCT/ UsOd 1d710 1Q 15 20, 25 a
pol yneric nateri aIAS§@tIf@'él!&PVPf%%ﬁFF@W@W%@m@%ﬁﬂWHWe&W ene

cont ai ni | yner cyeGl i i : h 0} i _0Qo

ol yeyel 18 hoePERe B kL Py siftlbEeblanap BReEraBi i bR 0 9%
to the secongyweyg}ﬁ,lﬁd%@gﬁ refEiaPg 35-9EBYWigltn. The cenent conposition has
a first conponent of a cyclic olefin containing polé/mer ar a bridged

pol ycycli ¢ hydr ocim roprefomedaithreergomppnent rblend aasecend crorperaenggnd  cthylene

sol vent havin sol ubi J.i araneter of |ess than abpu ~ nor e
preferably sﬁg Yo Fr%*RFfﬁ \KﬂeHﬁrtg’l?pc05?poé'leptp‘ﬁoiﬁ?'@%%@3%3?5%’3%&%63&5?%2%i c
hydrocar bons i fignd. FRE §Edéhérnol¥b°drﬁé}{e dtByiend Epdiyrhérdhodihd/ehétborhisfie

following are non-lTimting exanples of the present invention. Exanples:
Exanpl e 10 Tesdnonetr badentfaf30rmele peyentarrgreater: andanerie peefktabily fem ahentvd 563 3.

Fl exural Mdul es: ASTM D790, G ass.Transition Tenperature; C. Ligh

Tr ansni t t anc&olappentianda glass, Fansition t_en;pggthequgﬁggl?etriafé@ ?%O?Y’haﬁ%&t ns:
Topas resins t};aﬂisﬁﬂu@ ggﬁ{gpgflq; g 1eechst Goup. CZ
Resin is mar ﬁ%@ﬂgﬁgﬂﬁ@'ﬁg{ Cyo %rrwa el ko ar?d c'rl'he West Conpany. Zeonex
resin-is produced by N ppon Zeon Co.,Ltd. Resin G ass Transition Tensile

Modul es Light Transmttance Tgt ( 'd (lrnsi) (% 30 Topas 80078537792Topas
601313046492 THhas MedisalRrogdnotsTopas 601718046492CZ Resi n1403419135 Zeonex

Vater i al tansi | of FIABSIF) et sPRcaROs T Re A Jalyt, DIy ydnREld fptihe 1710
. Dow Cheni calsoé§ it ortty abdoR.7 THe Bred St v entioPprovides Torfabsicating) figidysemi-rigid

PL1880120. 903Cct eneDu Pont Dow Engage 800350. 885Cct enelQDu Pont . Dow Enlgage
841130. 880Cc tand dewiblcCleviries o thoGOSs. Il sancan bitheaise vf the termy tgid drere

A408550. 885But eneExxon Exact, 3024140..905But en X ', .
3128120. 900BJt PAET HBYIRE 2 Us !%@oﬁj?te%%x%n&@%t whep, gycpsured n

~0. 905Hexane 0 it bl kistef Fhei-iACE parts havin
D143230. 916@%63‘3%%&?%?%??229”%%% y AEIACE p g

D350640. 283Rex sioddRBafyglastioity ef ezrédtert than 20500 psh bwAess2bas di50:008 rash WRERS | ex
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200 PCT/ US00/ s used I'n the exa sol vents were

pur chased fr qigcéidance witRASTMM D7O0Co. The sol ubility paraneters reported
bel ow are t he Hansen Sol ubili t%@Paramaters at 25 degree O, as |jsted i.n the

Pol ymer Handbook, Rigidpprts sughast¥esites, filterhgusingss igection siten spikes syrmegparels,

specified,. 5Sql ubilit | ecul a ' P t ' u
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. DO yl .
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chl ori de20. 385Hal ohydr ocar bonTet r ahydr of ur an19. 472Et her Di et hyl
formam de24. 873 . Ni trogen cont ai ni ng25conpoundDi net hyl
sul f oxi de26. 678Sul f ur cont ai ni ngConpound30* Data from CRC Handbook of
Solubility Parameters and O her Cohesion Paraneters, 2"~ Ed.



Example 111. Test articles and solvent bonding test results: Al the COC
blends set forth inthe table bel ow were prepared using a Br bﬁ Qg M xer,

m xed at3 5 250C at 50 rpm for about 4 mnutes, and then conpression nol ded
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30 Flexible to flexible bonding Cenent Bond Strength Engage 8003 to Engage
8003 A weak Engage 8003 to Engage 8003 B good 35 Engage 800?,‘ gg (F;ggage 8003
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Exanpl e VI D: 0% byeight of dhreeorapositiqny d2) providige @)secongharticlsod Joygystalligitye g

C) and polyethylene with di.ifFFer . QR arti

that has redugém%ﬁP&'%aﬁﬁgﬂkgégggﬁg@ A céﬁ%@é%édoggtagq Vst efilé
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4 MAR 2004 27 CLAIMS 1. A polynmer conposition conprising: a first conponent
obt ai ned by copol nmeri zi ng a norbornene nononer and 5 an ethyl ene_nononer.
the first conponent being in an anmount from about 1-99% by ‘@h?oﬂbf the’

" conposi t wowl/Bme a second conponent of an ethyl ene and a- oPEFAUSONZABW ynxer ,
the a-olefin having G carbons; the second conponent being in an anount from
about J9%to about 1 % by weight ofthe conposition. U 2. The conposition
of claim1 wherein the first component hd3 'from about 20 to about 75 nole
percent of the norbornene nmononer. 3. The conposition of claim 1 wherein
the first co¥pone@OGEementm about 15 30 to about GO nol e percent .

nor bor nene nono 4. e.,.conposi ti.on . of Gl ai,.m resn. .
transition tenprenreg rdﬁ%se.ggﬂbﬁ%pﬁynpgﬁs%ag%Bﬁtgo&né%eﬁft%egg%ﬁlg§W§%%m&t
130" C. 20 5.thdhigIveRiBaRiing RhAiquéd ddsttified\iifiveiifl Seifior TV StheGRERAN &iVention
present at least in an anount of about 30% by wei ght of the conposition. G
The conposi tprovides acéyslin dlefin epniaining) polymeyhased spoerineomposifiem on dsidged ng a

nmetal | ocene catal yst. 25 7. 1'he conposjtion of. claimG wherein e ond
conponen? h ﬁqﬁcﬁi‘ﬁ s‘?m EMB%W rcl’@s% °§B’5‘EFI COIRRSIHOY) e?ﬁ‘eﬁ he
cOMPOS| {1 0N Q@i Betnd b EorhAORidPis el RohfthEQIRORINIn Sectfordibove
honmopol yner or “copol yner obtai netd using a nononer selecred fromthe group
of a cyclic fideincludera korhopalgmer potopoiyrhercofhy dyclivaslefin or a bridgeld golycyclic
conposition of claim@8 wherein the third conponent is a second norporncnc

and et hyl enchydspearhomin as gmeynt fony 1-24V4 b weight of thesompesitiongmore,pr 10

28 10. The go kd O f claim e thi S ass
5 transiti onﬁ?'g’ﬁ%ibé“[ ‘i‘ﬂ%e thl?‘fgterqhi%\#agi)ghlp }1’%‘8 %%%g?ﬁwgg%ﬁggﬁap%)k%{t has
a gl ass 1 angiving®h sbRBTIRY PatinfetérOPessithan abd@ 20 (MiR§* mbie preférablydessothat i on.
of claim9 wherein the third conponent is present in an anmount from 10%te
about 90% byaheait §8t(Mifa)t ad owsbpreferabs lessthanrabous1 & GvBa) andanoxst prefesably 11
wherein the first, compponent and..second .10 conponent are.present | tio
of 1 om aboutelertal EGTABE Eoup o) spi gHFocambens A eriace uGEEDons fe et
from of any gfovelieSERTRIY. Suftdble $6ivehtSWill aish hiveéd Mblebulhrweibfit leds thEN Mgt of
using a polyneric cenment to asse e nedi cal devices 15 conprising the
steps of pro200igmeple, thoregreferabiycless thian abbutvl 86 g/miodd dridmost ppefesabiy less than
providing a second article of a low crystallinity polyner; providing a
cement clonpodbautdA0BMMOg a first conponent of a cyclic |

These cement compositions can also be used for bonding flexible articles to rigid
articles, flexible articles to semi-rigid articles, semi-rigid articles to one another or for
bonding semi-rigid articles to rigid articles or for bonding rigid articles to one another.
Accordingly, the cement compositions can be used to prepare medical device assemblies

20  such as joining flexible tubings to one another, joining flexible tubings to tubing unions
and flexible tubings to drip chambers, flexible tubings to Y-sites and other rigid housings
or élny of the components of the medical infusion set or other medical device assemblies.

Tt 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

25 weight of the composition from 0-10%, more preferably from 0.2-5% and most
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

30 flexible type polypropylenes are atactic. Certain polypropylene copolymers with

ethylene are also suitable. Suitable styrene containing polymers include Dow’s



20 ol efin containing polyner or a bridged polycyclic hydrocarbon contai ni ng
polymer and a second conponent of an effective anmount of a E%%gf gbon
sol vent having a solubility paraneter of |ess than about 207 ( a?® and a

" nol ecul arwoeigstn2 of | ess than about 200 g/ nol e; applyi ng tPeT/ossoEarIo
conposition to one of the first and second articles to 25 define a bondi ng
area; and attaching the first article to _the second article along the
bonding area to fixedly attach the first ldrticle to the second article. 15.
The method of claim 14 wherein the |ow crystallinity polyners is selected
30 fromthe intempplysesnfi styrene @ojést,mdso@woum@mnaWD%Xm Qthen shifatde whyra® by

wei ght, pol ynet hyl pent ene,. pol fi hayi a nodul us .of el ast. ci,ty of
st han” 10 SBtieting FOREAS indEns S5S) IS st FudReddlfl et b it &
styrene cont IERSERdNHEPSIEr s Wi t hout nodulus [imtations. 14MAR 2004 ' WO
01/ 18112 - 29 PGI/ USOQ 74710 16. The met hod of claim 15_where_i n the jow

_(I:_L ysta![ Ihi ni t]}/ pf)l Slﬂmmeﬂa]daoﬂum. pﬁbmcccmcmma?sm?ﬁml‘lewylewmsml iﬂSQS?.S_

e met hod of, cl ai er.ein e cqQpoLyners .€] ene ar el.ec
[fom the Gr othF LG O NEVEine AR EEOLU BBl Y MM PRr 78 RIS P ot el
fromthe gr 0B&W&méa%&%ﬂ%&i&é‘&fQg)vﬁénﬁgtaﬂﬁitgﬁgymér%\éﬁforﬁ! 268Ve: A8 fiploViifiiie
s anhd est nd r

al kene substituted carboxylic aci anhydri de derivatives
t her eof , (b) actinghtzomppsitipn haviag a fisdt eormporien} oEREIdlic atefin(containing pelymer @0 18.
The net hod of c]aim 14 wherein the cyclic hydrocarbgns have from5 to about

10 carbons i # bridged palycyelis hyfrocapon contaiming pglymmer gngdgeseepnd eorapengat plan
hyd b . f . 0 LSt '
et v or e gRES B o 5 CHRAFAT bl of S BB b S

cycl ohexgpgli eaid nforé Pﬁ&f@ﬁbl@rb‘éleci‘eﬂ_cﬁ-&h% gté{up ¥ aliphifticagdrdaebors)ndaR6att ene.
20. The nethod of claim 14 wherein the bridged pol ycyclic hydrocarbon has

at | east 7 chydronarbonphaving amolecylanweight less sham abou gimole;H{8) applyiggdhe

ol ycyclic hydrocarbons. .haye at ast . t rings,. 22, I t hqd of clajm 21
el ol t he ERRATAmRaRG0S I ot oy Bt inbrtolfStioRgindiine Fhongie Msrt aft hag
of claim14 Wﬁétﬁn&ﬁﬁtﬁ&t%ﬁﬁcwm@%ﬂﬁd hﬁc@gﬁgm&ﬁi&%&l%%&&iMﬁ he

cyclic hydrocarbon or the bridged polycyclic hydrocarbon with a conononer.
30 24. The mthafmst articleltathe se@onwhastielen t he conpnoner is selected fromthe

group copprising a-olefin i from2-10 carbons, aronmgatic hydrocgybons,
cyclic hydrocar bo%é‘,‘tatgﬁms'r"?%'éggbgﬁe ) W@P‘EE@F%I‘F@F%%SE&C%F&%%@

30 25. The 0 gl gy ﬁ}ﬁ&le LLSEA€0 t ol NeTer
of a norborné€ne n%}lrgér%s?ﬂéhgﬁéﬁd y g‘riuet'c%r%hérr%.oé& gi Eﬁar%ﬂ?ﬁ%%m%?ﬁg alm 25
wher ei n t he peritens, TeRene)hiepiene, octer] eaiGithend) dndadecksn s Suithbletcopblyramsre of
percent of the copolyner. 27. The nethod of claim 26 wherein the norbonene

i s present f etiiesinpludey(a)gthylse comlymenzedyathmppomers selgcted framthe groyp of

claim 27 wherei i r  fi t is
From about 0PGRS bRl PRI ke sitnliod SleORBINGE o
conposi t 20N aAd estert dndrasthydrideaietingtivek tiieréud] (B)ethyat-pedpsdericrabbers) €c)JHRDM,
consi sting of polyethylene_copolynmers i 5 having a density |less than 0.880
g/ cc, pol yneengi(dpisnoawes. Besferablypihecsnsbaxyli agids have from 3-10 carbons. Such

. 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

25  group of comonomers includes, as a representative but non-limiting example, vinyl

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 L

-30  Suitable comonomers of the COCs can be selected from the group comprising a-olefins

having from 2-10 carbons, aromatic hydrocarbons, cyclic hydrocarbons, and bridged



nmodul us of |ess than 10,000 psi, styrene containing copolyners and styrene
contai ning interpolyners. 30. The nethod of claim?29 wherein the first
_conponent of the cenent is a 20 copol ymer of norbornene andé diARy208he. 31.
The net YO 0A8KHRai m 30 wherein the third conponent is an @diyussaesand
a-olefin copolyner. 25 32. The method of claim 14 wherein the first
conponent is present in an anount of from about 1-20% by wei ght of the
cenment conposition. 33. The nethod of cl m 14 wherein the first conmponent

is present in an_ apoyunt of from abgut 1-15% by ,vve‘in%ht of the cenent |
conposi t i onPolsyclic hy 9@3@%@6%@&@%9%% jon the dirsticogpopentds Aent

IS present | - L aht

conpositi Onwpcﬁgnw%éﬁrgge%@%n%%ﬁggr} g‘m’%ﬁ’&%“%eﬁ%ﬁe“r@% q%ﬁfé?ﬁx@fz
articl e andnbit@rserReichodier isprésent fh dtll€ist ot 28 old PercemitdTele &dpofnmiérand4
wherein the first article is a nedical tubing of an 5 ethylene and a-olefin

copol yner ofvemmerapreferbly/the porbosrene s presanp Gophahoub30 torabeut§0 wale percent.

th t t he.. ticle, i di cal housi 7. Th
Tot hod o ol ai m SEGRBERRmPRGSREER Ao ke o SRR lrorrobEnGRiect,
of greater HaithaRstip &%m?ﬂﬁhhcaﬁol%é%ﬁ%(ﬁ DAARAP 1R iR aBbhD. SO 90.

10 38. The nethod of claim3 erein the nedical housing is of a polyneric
mat eri al selpelymathylipentené, polypoopylarte hayingiaanodulneoflesthan abdut il 0J00Q psicndner s

and bridged pol ycycli.c.hydorcarh ont ai pi ng. pol yners. 15 39. A nedi ¢al

devi ce assel r%ﬁ'%?f‘wal%% aBPg?‘Hg[@tpﬁb Q?F‘%\‘:‘?SAY‘Y%"%@B‘.“%WIW d for
assenbl i ng ';%d W S} ' i :@"PELRARY t he
st eps of prgtaltlgi??lg af ﬁ%@%‘?’fl C eigk%g@%gl yﬁgiﬁ%mgtﬁgﬁa%cggbrpm ng 20 a
first cbOmpopelyprafylencicopaipmieyswith ethylengart yise suitdblaiSuitdblestyp¢hemnd ethiyleneof -

cyclic olefin or a bridged polycyclic hydrocarbon, the first conponent :
bei ng pr ese/PNRHIRE PRIYBIGH mﬁlﬂéﬁp@bmmgvmraﬁ stireneipdd pydexdhe;radegamene

conposition onent from 05,70% b i t he conposi,tion;
o ovt di n. aT8BERE SEENTaGETRRE Rkl SR e e Shi. SR add i SgRat
conpri si ng demMiRives iRrédfRudlas REBYBAESERSP! Yi ng a solvent to one of the
first article or the second article to define an interface area; and

bondi ng t he fi rstinapréfedred foontolithesnventionAhe imstiodafoonsing h polymesicicementioea.

30 41. Jhe nmethed of .claim 40 wherein th lic ol ef f t
about 16> caPBIs Mol daviss caBPriTgnn SEPLAE A1) BRYIIRER THArUe oL RIWyc |

ol efins arecgg{mi aBbE: hShi ndRadl s
unsubstituted cycl (%%ilé’lgﬁges,%h%ﬁl opeﬁ?%ﬁ%ﬁgw%t?\/AR 2%%&%%@?%%%?%&
cycl ohexadi palymer\set forthpabmive; (3) \providingt arckmen, comypisitiont eomeprising: |(a)os fizsti ene,

43. The nethod of cl.aim40 V\,h%rei n { he gri di:;ed ol \{}fyCl I ¢ hydrocar bon has
component in an amount by weight of from 1-20% of the cement composition and

obtained by copolymerizing a norbornene monomer and an ethylene monomer, the

20  norbornene monomer being present in an amount of at least about 20 mole percent of the
copolymer; (b) a second component of a solvent in an amount by weight 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

25  composition to one of the first and second articles to define a bonding area; and (5)
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

30  polyolefins, styrene containing polymers, cyclic olefin containing polymers and bridged
polycyclic hydrocarbon containing polymers. The assembly also has a second article of



5 at least 7 carbons. 44. The nethod of claim43 wherein the bridged

pol ycyclic hydrocarbons are selected fromthe group consisting of

pol ycyclic hi/drocar bons having at |east 7 carbons. 10 45. Tre t38d of
"clai m 44 WRAVEIR2 t he bridged pol ycyclic A§drocarbon is nor POTWSKKR471046. The
met-hod of claim40 wherein the first conponent is obtained by _
copol ymer i zi fBclymerie naterial gslestedfrom thetgrodr dosyerisingyiolyolefinscstimede comainimg Wi t h
a 15 conono 47. T thod of. cl aim 46 whereip the cononomer, is
selected fr gﬁé‘?‘ﬁ‘&“gr“ag@ g’@?ﬁ& ceptagng BP%% aﬁ%f'hm’@ef?r_nﬂcwq-cﬂe hydrosarhon
aromati ¢ hydgdieani 6! Mhe Hrlf dridle i@ RHtachED il ons.
20 48. The net hod_g;b%’(l:)flgi m 47CWnerei netlhe |%s?g§%ns%§é1@%h{:@ wamg%go %/lrgter of
a nor bor nenecampastion. ate aemenh wompesitiondasra fifd. componemtt i da @fyclid alefind8

wher ei n the nor bomene,nononer . i. resent i 5 at | east about 20 nole
percent of tRABIE Rolyper orp bﬂﬁi@n@ﬁﬁ%’&“&?‘y@% A SORIENRE RolyRer 79 nene

IS present fg i :
cl ai m 50 Merﬁéﬁatb%gb‘éﬁg’ggg?l?g‘%ga Yiﬁgﬁgtgielﬁnggfg%t%p Plteﬁéelm?'ll-r S qu%nggﬁgnt is

from about 74nd moresproferatlpGélected from tHeRRrafm o\Gliptakit hillirocarbdas R AkdpRAic24710
52. The m::thh of claimA40 wherein the first article has a second conponent

od

of a pol ymertXrecarbong hayiggampleculasweight dess thanahowr200gfmpls! JThe fallawing are
copol yners q?eé_ @&ﬂ t ene. hexene, octene, nonene, decene
and styr enef)Ii . %@!ﬁ%%h&n&ﬁ%rmv@i%er ein the second conponent is
an et hyli®ne and a-ol efin copolynmer. 54. The method of claim53 wherein the
|l ow crystallinity polynmer is selected fromthe group conprising CRCs, COC
bl ends” havi n§XamBlessa| | y 30% COC by wei ght, 10 pol ynet hyl pentene)

pol yol efins having a nodul es of elasticity of |ess than 10, QO psi when

measured in accordance with ASTM D790, and styrene containing polyners
wi t hout nDdub@mplk I MTebtaethiodFor résin prope@iesT®t hod of clai m 54 wherein the | ow

crystallinity polymer Ls. ho I r or copol yner of polyethyl ene. 56.
The method of claim 55+Wf§?t‘1§ﬂ“s’fggp@c%g$yners of ethylene are selected from
the grodg conprising (ExustMydubiseASTOpDI9NEri zed with nononers sel ected from
the group of a-ol efinsshaw ng.3-10 carb , lower alkyl and | ower al kene
substituted 20 car boxy??%%fgé%mégf'gﬁéand anhydri de derivatives

t hereof, (b) ethyl ene-¥HehsFphamitanceuABBYD1003c) EPDM and (d) ionomers. 57.
The nethod of claimb56 wherein the second article is selected froman ultra
| ow density pol yethyl ene and ethyl ene and vinyl acetate copol yner. 25 58.
The met hod c#“"“&l’lép PiRatisSin the ultra | ow density pol yethyiene is

obt ai ne@0usi ng a netal |l ocene catal yst. 59. The nethod of claim57 wherein

t he et hyl en 1)‘%@&' acetate copolynmer has a 30 vinyl acetate content from 5%
to about 32% . “met hod of claim40 wherein the second article is of
an ultra | ow denslopas sk yre prptheatby Ticoda, MienBdD Ofkhe Hoechst Group.

CZ Resin is marketed by the Daikyo Gomu Seiko and The West Company.
Zeonex resin is produced by Nippon Zeon Co.,Lid.

25
Resin Glass Transition Tensile Modulus Light Transmittance
Tg,(°C) kpsi) (%)
30 Topas 8007 85 377 92
Topas 6013 130 464 92
Topas 6015 160 464 92
Topas 6017 180 464 92
CZ Resin 140 341 91

35 Zeonex 280 140 341 91



61. The method of claim40 wherein the second article is of an ethylene and
vinyl acetate copolymer. 62. The nmethod of claim40 wherein t‘*hgﬁﬁ?e nd
article is of a mterial 5 selected fromthe group of rigid, s -#1'gid and
" flexible WOIOMMEIZ 63. The nethod of clail® 53 further conprcT/vspertibud
conponent of a homopol ymer or copol yner obtained using a nonomer selected
from the grof# Nem Resiasiol ef i ns or a bridged pol ycyclic hydrocarbons. 10
64. The nmethod of claim 63 wherein the first conponﬁntdhas a gl assh
transition t egrature of |ower than 120C and the third conponent has a

gl ass transi YR tenperature hi ghdposilBlaxugboy Deoity- 15 6Somauemetrret hod
of claimgb4 wherein the third conpor Mpdulys pr esent /I n an amount from é(rjoe/(i) ';]o
about 90% by—weig 0 e—CORPOS FH re—re BB d—o a6

the fi rstocgm}mdwlm:::and second conponent in ? rat |68 3}‘1 fr_omth
about 2:1 to Cheric yyahg . 2Q 67. The netho claim erein e
first articl eﬁlg‘g a mecé ca houzzltong. 968. The net hod%bsggcl ai m &7 %herei n the
second arti cl Boy§hemipalopfBinity RLI$8ONg &2 a pol yol ef i n.0.99% 69. Tigetenet hod of

cl ai m 40 wher ph Podt DewTakag€8dozhas a sol ubility paraggger of | %%énet han 20
(MPa) ~ hayi ng a nol ecul ar wei ght | ess than about 200 gJnole. 70. The
net hod gﬂ)dcl aﬁﬁ?%@%&“@ghs‘ﬂﬁe solvént is selected?8®m the @csuap of 30

al i phati ¢ hydDow an&fitds DewléPe4s C hy%&gcar bogs, nixfgsga@stof aldclghegﬁ Io?nati .

hydr ocar bons, . Jni xt ur es aromati ¢ hydrocarbons and m xtures _o

a%d al i phat i c%ﬁ&%‘@ﬁ%@ﬁ%. 4 MAR%2004 71. The #&fhod of &uspin 70

wher ei n t he aExgoh&kaccaddydr ocar bon i si4sel ect ed fromlotgbse ar oupgqef,bslhst![ng of
substituted aﬁg ,tuted hexane,, heptane, cyc xane, cl ohept ane,
and decalin 5 gﬁ%ﬁe rrzr!get hod of clai™ 70 wherein tﬁgl&gr omat i %Y‘ﬁ%lr ocar bon ..
i s sel eckded fExnonErast4B3dup cogsi stirg of substitutedsand uns®aehd t uted 1
xyl ene, tetrajgi e, and cuneng’

: Xyz. Ae. A9. AR#%?/%&?QS. Ae. A" @ Aglg' . AL A&R ALR. Ae .0}82\5. A A& A&eﬁ@ ALR. A&S. A@
9. Af, . A A y. AB*eoEre3IAF. AS. AF% AFYRIA A?. AO& 0lo! #3989 T \ ~ Hexpng

{val ga\ VU ca] paihemldeabeabeshsn] cal gn] ca] ca] ca] ca] gajga] cal calgal ca

U c”a] ca] ca] cgl.ca Na cabc<a] cajcTalU caUcajca s u 9
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a| cal cai cai cal] ca )

25 EBVA
Du Pont Elvax CM576 25 0.95
Polybutene
Montell PB0200 35 0.915
30 Montell PB8340 32 0.908
Styrenic copolymer
Phillips K-Resin KR03 210 1.01
Shell Kraton G 1657 0.4 0.90

35
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U ca U cray caU]ielhb]leia)]l&ahﬂcca] caujigg] call ca] catd ca Ketone
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10~ 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 4
15 : 50/50 ¢ rigid good good strong
Topas 8007/Exact 4033 0/100 flexible none none good
50/50 rigid good good strong
20 Topas 8007/Engage8003 30/70 semi-rigid  weak
40/60 rigid good
50/50 rigid good
60/40 rigid strong
70/30 rigid strong
25 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
30
Topas 6015/Tafmer A4085  30/70 rigid weak weak good
50/50 rigid good good strong
70/30 rigid good good strong
35 Topas 8007/Rexflex W304 0/100 flexible none none good
30/70 semi-rigid weak weak good
50/50 rigid good good strong
70/30 rigid - strong strong strong
40 Topas 8007/PB0200 0/100 semi-rigid none none none

50/50 rigid good good strong
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15 50/50 ° rigid good good strong
Topas 6015/K-Resin KRO1  50/50 rigid good good strong

Topas 6015/Tafmer A4085/KratonG1657
20 . 60/20/20  rigid good good strong

Topas 6017/Topas 8007/Affinity VP8770
25/25/50 rigid good good strong
30/20/50 rigid good good strong
25

Topas 6015/Topas 8007/Affinity VP8770
25/25/50 rigid good good strong

30 1) The solvent used is cyclohexane.

Bond strength was assessed by hand pull test, at one day after the solvent bonding.
None = Readily separable.
35 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.

40  2)The ULDPE specimen was made from Dow Chemicals Engage 8003 resin and was extruded into a tube.
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Strength
Rigid to Flexible Topas8007® to Engage 8003®  Cyclohexane good
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n-Butyl cyclo hexane good
t-Butyl cyclo hexane good

Xylene good
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20 Decalin good
' Heptane good
Cumene good
Toluene weak
Cyclohexanone none
25 Methyl ethyl ketone none
Methylene chloride none
Tetrahydrofuran none
Dimethyl formamide none
Dimethyl sulfoxide none
30
Rigid to Flexible Topas8007® to Elvax CM576®  Cyclohexane good
Ethyl cyclo hexane good
Propyl cyclo hexane good
35 n-Butyl cyclo hexane good
t-Butyl cyclo hexane good
Xylene good
Tetralin . good
Decalin good
40 Heptane good
Cumene good

Toluene weak
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Note:

(a) Injection molded into y-site.
(b) Extruded tubing.
(c) Compression molded sheet.
20
Bond strength was assessed by hand pull test , at one day after the solvent bonding.
Nonec = Readily separable.
Weak = Some bond strength but easy to separate.
25 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.

30 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

35  solution.
Cement
formulation Composition
40 A coc resin: Topas 8007 1 %wt

solvent: Cyclohexane 99%wt
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& ()-3MLO% # & ()-3MLO% # & ()-)?aRvI3MLO% # & ()-)3ML0% # .
& ()-yl=w 211 #I3ML0% # & ()-3MLO% # & ()-3ML0% # & ()-) ?aRvI3NARHY
& () - 3MWD®M/18112) - yYOw[ ?! | 3MLO% # & () -3M0% # & () - 3MLOY% BCT/US00/24710
& ()-)?aRvI3MLO% # & ()-3MLO% # & ()- y]l=w?!!3ML0% # & ()-3MLO% #

& ()-3MLO% # & ()-)?aRvJI3MLO% # Ratio (wt%) __ Light Transmittance(% Haze(%)

10

15

20

25

30

35

40

Topas 8007/Rexflex W304

Topas 8007/Kraton G1657

Topas 8007/K-Resin KRO1

Topas 6015/K-Resin KRO1

30/70 70 85
50/50 75 83
70/30 75 81
30/70 - 64 86
50/50 82 80
70/30 84 : 80
50/50 .72 83
50/50 58 86

Examples VI B-D: Blends of COC w_rith polvethylene:

Summary:

‘The polymer blends that have lower haze, i.c. better clariy, 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 VI B: Blends of Topas 8007 (Tg ~ 80 deg C) and polyethylene with different comonomers.

COC Blend Composition

Topas 8007/Tafmer A4085

Topas 8007/Exact 3024

Topas 8007/Exact 3128

-Topas 8607/Exact 4033

Topas 8007/Exact 3131

Topas 8007/Exact 3030

Blend Comonomer

in

Ratio Polyethylene Light Transmittance(%

30/70  Butene - 84 80
50/50 89 70
70/30 81 61
50/50 Butene 88 83
50/50 Butene 88 17
50/50 Butene 81 81
50/50 Hexene 93 _ 60
50/50 Hexene 84 64

o~~~
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Topas 8007/MarlexD143 30/70 Hexene - 87 53
50/50 91 ' 58
70/30 90 52
5 _
Topas 8007/MarlexD350 20/80 Hexene 89 54
' 30/70 87 4
50/50 91 46
70/30 91. 45
10 90/10 92 25
Topas 8007/Affinity VP8770 50/50 Octene : 85 72
Topas 8007/Affinity PLI1880 50/50  Octene 90 77
15 S
Topas 8007/Engage 8411 50/50 Octene 91 84
20 .
Example VI C: Blends of Topas 6015 (Tg ~ 160 deg C) and polyethylene with different comonomers.
COC Blend Composition Blend Comonomer
25 in
Ratio  Polyethylene _Light Transmittance(%) Haze(%
 Topas 6015/Tafmer TFB-01  30/70 Butene 65 84
" 50/50 , 78 85
30 70/30 47 85
Topas 6015/MarlexD143 3070 Hexene 76 85
50/50 83 83
70/30 ' 77 79
35 ,
' Topas 6015/MarlexD350 30/70 Hexene 54 81
50/50 80 72
70/30 79 76
40 Topas 6015/Exact 3030 30/70 Hexene 86 84
50/50 82 84

70/30 62 83
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& ()-)?aRvI3MLO% # & ()-3MLO% # & ()-)/013>yYow[ ?! ! 3MLO% #

Example VI D;
Blends of Topas 6017 (Tg~180 deg C), Topas 8007 (Tg ~ 80 deg C) and polyethylene with different
comonomers.
5
Conclusjon:
The blend that has reduced haze contains Topas 8007 and a metallocene catalyst polymerized ethylene
-hexene copolymer. ' '
10 COC Blend Composition Blend Comonomer
in
Ratio Polyethylene __ Light Transmittance(%) Haze(%)
Topas 6017/Topas 8007/Affinity VP8770 Octene
15 ' 25/25/50 65 85
30/20/50 . 69 85
Topas 6017/Topas 8007/Marlex D350 Hexene
15/15/70 91 69
20 25/25/50 82 75
35/35/30 89 42

It should be understood that any ranges or sets of ranges set forth herein includes

25  any and all ranges, combination or subcombination of ranges therein.
While specific embodiments have been iliustrated 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.
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2. The composition of claim 1 wherein the first component has from about
20 o about 75 mole percent of the norbornene monomer,

3. The composition of claim 1 wherein the first component has from about

15 300 about 60 mole percent norbornene monomer.

4, The composition of claim 3 wherein the glass transition temperature of
the first component is from about 70°C to about 130°C.

20 5. The composition of claim 4 wherein the first component is present at least

in an amount of about 30% by weight of the compositior.

6. The composition of claim 1 wherem the second component is obtained
using a metallocene catalyst.
25
7. The composition of claim 6 wherein the second component has a density
from about 0.870 g/cc to about 0.960 glec.
8. The composition of claim 1 further comprising a third component of a
30

homopolymer or copolymer oblamed using a monomer selected from the group of a

cyclic olefin or a bridged polycyclic hydrocarbon.

9. The composition of claim 8 wherein the third component is a second

norbormenc and ethylene copolymer different from the first component.
35
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12.  The composition of claim 11 wherein the first component and second
component are present in a ratio of from about 2:1 to about 1:2 by weight.
10
13. A medical device fabricated from of any of the compositions set forth in
claims 1-12.

14. A method for using a polymeric cement to assemble medical devices
15  comprising the steps of:
providing a first article of a low crystallinity polymer;
providing a second article of a low crystallinity polymer;
providing a cement composition having a first component of a cyclic
olefin containing polymer or a bridged polycyclic hydrocarbon containing polymer and
20  asecond component of an effective amount of a hydrocarbon solvent having a solubility
parameter of less than about 20 (MPa)* and a molecular weight of less than about 200
g/mole;
applying the cement composition to one of the first and second articles to
_deﬁne a bonding area; and
25 attaching the first article to the second article along the bonding area to
fixedly attach the first article to the second article.

15.  Themethod of claim 14 wherein the low crystallinity polymers is selected

from the group comprising COCs, COC blends having minimally 30% COC by weight,

30  polymethyl pentene, polyolefins having a modulus of elasticity of less than 10,000 psi
when measured in accordance with ASTM D790, and styrene containing polymers

without modulus limitations.
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& ()-bY=_2?11L#109%46.[ * cThe method pf ¢laim1 DS/avherain &he Jow Lctyis®aldinity polymer is a

homopolymer or copolymer of polyethylene.

17. The method of claim 16 wherein the copolymers of ethylene are selected

5  from the group comprising (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) ethylene-propylene
rubbers, (c) EPDM, and (d) ionomers.

10 18.  The method of claim 14 wherein the cyclic hydrocarbons have from 5 to
about 10 carbons in the ring.

19.  The method of claim 18 wherein the cyclic hydrocarbons are selected
from the group consisting of substituted and unsubstituted cyclopentene,
15 cyclopentadiene, cyclohexene, cyclohexadiene, cycloheptene, cycloheptadiene,

cyclooctene, cyclooctadiene.

20.  Themethod of claim 14 wherein the bridged polycyclic hydrocarbon has
at least 7 carbons. |
20
21. The method of claim 20 wherein the bridged polycyclic hydrocarbons

have at least two rings.

22.  The method of claim 21 wherein the bridged polycyclic hydrocarbon is

25 norbomene.

23,  The method of claim 14 wherein the first component is obtained by
copol&mcn'zing the cyclic hydrocarbon or the bridged polycyclic hydrocarbon with a
comonomer.

30

24.  The method of claim 23 wherein the comonomer is selected from the

group comprising &-olefins having from 2-10 carbons, aromatic hydrocarbons, cyclic

hydrocarbons, and bridged polcyclic hydrocarbons.
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30

ofiglaimBhcwhereingh¢ firdd barhpteent fsa copolymer of a

norbornene monomer and an ethylene monomer.

26.  The method of claim 25 wherein the norbornene monomer is present in

at least about 20 mole percent of the copolymer.

27.  Themethod of claim 26 wherein the norbomene is present from about 30

to about 60 mole percent.

28.  The method of claim 27 wherein the glass transition temperature of the
first component is from about 70°C to about 180°C.

29.  The method of claim 14 wherein the cement composition has a third
component of a polymer selected from the group consisting of polyethylene copolymers
having a density less than 0.880 g/cc, polymethyl pentene, polypropylene having a
modulus of less than 10,000 psi, styrene containing copolymers and styrene containing
interpolymers.

30.  The method of claim 29 wherein the first component of the cement is a
copolymer of norbornene and ethylene. -

31.  The method of claim 30 wherein the third component is an ethylene and

a-olefin copolymer.

32.  The method of claim 14 wherein the first component is present in an

amount of from about 1-20% by weight of the cement composition.

33.  The method of claim 14 wherein the first component is present in an

amount of from about 1-15% by weight of the cement composition.

34.  The method of claim 14 wherein the first component is present in an

amount of from about 3-15% by weight of the cement composition.
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38. The method of claim 37 wherein the medical housing is of a polymeric
material selected from the group of cyclic hydrocarbon containing polymers and bridged

polycyclic hydorcarbon containing pc;lymers.
15 39. A medical device assembled using any of the methods of claims 14-38.

40. A method for assembling a medical device using solvent bonding
techniques comprising the steps of:
providing a first article of a polymer composition comprising
20 a first component of a homopolymer or copolymer obtained using
monomers of cyclic olefin or a bridged polycyclic hydrocarbon, the first component
being present in an amount from about 30% to about 100% by weight of the composition
and a second component from 0-70% by weight of the composition;
providing a second article of a material selected from the group
25  comprising low crystallinity polymers;
applying a solvent to one of the first article or the second article to define
an interface area; and
bonding the first article to the second article along the interface area.

30 41.  The method of claim 40 wherein the cyclic olefins have from 5 to about

10 carbons in the ring.

42.  The method of claim 41wherein the cyclic olefins are selected from the
group consisting of substituted and unsubstituted cyclopentene, cyclopentadiene,
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20
48.  The method of claim 47 wherein the first component is a copolymer of a

norbornene monomer and an ethylene monomer.

49.  The method of claim 48 wherein the norbornene monomer is present in

25  atleast about 20 mole percent of the copolymer.

50.  Themethod of claim 49 wherein the norbornene is present from about 30

to about 60 mole percent.

30 51.  The method of claim 50 wherein the glass transition temperature of the
first component is from about 70°C to about 180°C.
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55.  The method of claim 54 wherein the low crystallinity polymer is a
15 homopolymer or copolymer of polyethylene.

56.  The method of claim 55 wherein the copolymers of ethylene are selected
from the group comprising (a) ethylene copolymerized with monomers selected from the
group of a-olefins having 3-10 carbons, lower alkyl and lower alkene substituted

20  carboxylic acids and ester and anhydride derivatives thereof, (b) ethylene-propylene
. rubbers, (c) EPDM, and (d) ionomers.

- 57. The method of claim 56 wherein the second article is selected from an ultra
low density polyethylene and ethylene and vinyl acetate copolymer.
25
58. The method of claim 57 wherein the ultra low density polyethylene is
obtained using a metallocene catalyst.

59. The method of claim 57 wherein the ethylene vinyl acetate copolymer has a
30  vinyl acetate content from 5% to about 32%.

60. The method of claim 40 wherein the second article is of an ultra low density
polyetylene. ‘
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63.  The method of claim 53 further comprising a third component of a
homopolymer or copolymer obtained using a monomer selected from the group of cyclic
olefins or a bridged polycyclic hydrocarbons.

10

64.  Themethod of claim 63 wherein the first component has a glass transition
temperature of lower than 120°C and the third component has a glass transition
temperature higher than about 120°C.

15 65.  The method of claim 64 wherein the third component is present in an
amount from 10% to about 90% by weight of the composition.

66.  The method of claim 65 wherein the first component and second
component are present in a ratio of from about 2:1 to about 1:2 by weight.

20
67.  The method of claim 66 wherein the first article is a medical housing.
68.  The method of claim 67 wherein the second article is a medical tubing of
a polyolefin.
25

69.  The method of claim 40 wherein the solvent has a solubility parameter of

less than 20 (MPa)* and having a molecular weight less than about 200 g/mole.

70.  The method of claim 69 wherein the solvent is selected from the group of
30 aliphatic hydrocarbons, aromatic hydrocarbons, mixtures of aliphatic hydrocarbons,

mixtures of aromatic hydrocarbons and mixtures of aromatic and aliphatic hydrocarbons.
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5 72.  The method of claim 70 wherein the aromatic hydrocarbon is selected
from the group consisting of substituted and unsubstituted xylene, tetralin, toluene, and

cumene.



