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THERMOPLASTI C ELASTOVER COMPQOSI TI ON AND PROCESS FOR

PRODUCI NG SAME FI ELD OF THE | NVENTI ON The present
wOonvmnsilos rel ates to thernoplastic el astomer PCT/US2006/013751

conpositions particularly useful for tire and ot her

i ndustrial rubber applications and to processes for

produci ng such conpositions. BACKGROUND OF THE

I NVENTI ON Ther nopl asti c el ast oner conpositions are

oo bURIEGTIGR D R BN AT ETTONYE SRR rant

di scl oses a |l ow perneability thernopl astic el astoner
conposition that is superior as a gas-barrier layer in
pneumatic tires. This thernoplastic el astoner

Al i, téﬁ@ﬁ%ﬁ%‘@ﬂﬁ@ﬁﬁ@%ﬁﬁ%& s T

[0001];mugﬁha@{]e§{rgqﬁ1aggpgégt§gf gimas | mgf}wogq%gé% {)er}/eﬁE gP Beg provisional
paranethylstyrenﬁgl In EP 0 857 761 Al and EP_ 0 969
applicayi®e Sarial NoeoW/oHEY), filedram Aprildfl, 265, theedipddpiuse ef which is being
matri x and the di spersed rubber phase was specified
incorpiated byeferdneadieieirn of the volume fraction ratio and,
I ndependently, to be close to a value of one in order

to produce a high ceren ORINVENTIONRI | particle size
vul cani zed rubber particles dispersed.in.a

[0002]; her mobhedaveniiongletes tecthediclbef mgiginapyrificatipn gsing surfactants.
di scl oses that small particle size rubber dispersed in
a thernoplastic resin t kol Wportant in order to
achi eve acceptabl e dur %‘?WWN e resulting
conposj ti.o parti.cul arly where such.c osi ti.ons
1000337 °{ £t g s iuGEEd matrelbe R R Rt B R fvotves
Conp03|t|ons exhi biting | ow gas perneability
purity-seiansngsians besedeon phygisaliand phygcehenu §r%>5¥t1€?e%fﬁculﬂes
conposed of thermoplastic resin/thernoplastic
encountersd m bakguiodsise sidss inokute,dut aremmoyhimifed £0, dgtepoinjeg ¢ppddivas which
resin and nylon 6 or nylon 66 (HDPE/ PA6. 66) , a
enablefzepatatidtydfsotutie it dlablaneleanita) eimively lowlrecovery of the desired
(PET/ MXD6) , a polyethylene terephthal ate and vi nyl
molecﬁle aRBO} fr@a{tﬂﬁéh@ﬁ@p GRRQK Bf@ﬁfgl&?g&k@fq{&he cOMRRI oF tRNSrocess, and

th ernnp astlc resin is layered ovéer the other |ayer to

senscy Bt B et B R e BB o e S o by

Fbta Kobunshl (Pol ymers), 40 (4) 244 (1991).

. [0004]Fur t heSurfamanPhdvebatn atilided gatiedippocessing us Biobfgicliatacmolecules.

conmposition as the innerliner layer of a tire is

Catlolﬁid siet0B8E drd a%&fé%ﬂrﬁz&f sUtRa8NSf APRLIEA! drfNindAde 4mpRiPABic

However, since ese materials are thernoplastic

ammoﬁ%fi‘l &{ntl HQ B% ggth{ceﬁﬁrﬁoﬁ#ﬁr}:%ﬁl oﬂﬁllé ﬁ)rﬁyﬂ}rs% q&ﬁt@mary ammonium

superl rrier
Xi th ore ns_are

comp SRR RO et R bRy fpieAdis clyfgumds of
exanpl es of the use of a thernnplastlc el ast oner

the gepespiforawadiNe: r Bty pesd amphinathiopnmeniun ceapopnds include long-
as an innerliner or in atire; see, Japanese Patent

chain d&pmlonivat surfackmts 8118368 Bngrliphatic @arreomrpfeeabﬂy eidiedst six carbon
material of the type disclosed therein and having

atoms $SER1 (1060)MEtbUs BiochfiasAhQVE: 1Rl 97 a8¢Ep@ane heWit by eeference in its
t hernopl astic el astoner using a thernDpIastlc resin

entiretg}zvﬂh@ Qokk-BRlid bRSeR@y Hmh S3 Sm!PBChiXS ald Er®wn to interact with biological

| cani Zzation ‘tenperature as a matrix, when the tire
macrOfno ecﬁﬂr’ ]Z’giém %%?}n%%%@&te r q 53 ﬁ% c%nﬁé&%élgg%\ﬁ?% ééalgtfone substituent
subject t o appearance defects due to the thernoplastic
resin sticking to or rubbing with the bl adder. Contro
of the viscosity difference between the rubber and
resin during mxing in order to reduce the particle
size of the dispersed rubber has been reported
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by S. Wi, Polym Eng. Sci., 27(5), 1987. Wi reported
that the di spersed rubber particle size was reduced
wohers@siing ratio of nelt viscosities of the PCT/US2006/013751
rubber/resin is brought close to 1, that is, no
‘difference in viscosities. However, it is reported in
EP 0 969 039 Al that, in attenpting to fabricate a
t hermopl asti c el astomer conppsition having sufficient
flexibility, strength and el ongation, as well as
superior durability, by increasing the rubber ratio,
at the rameReedptnepnsists afatlinsanlkyledhpinavidle 6:20tcaeonatorny d'he best known
rubber/resin at 1 , the rubber becones the matrix and
represehb@iveoofthisicldse arerthe bangtkonrixhsdbts i chloridasrang bashides)t y.

In Japanese Patent Application Nos . 8-193545, 9-
hexadebyp3a@inivaNch1dAdLSRR8Rniuin dcétaRy, ERPRBMethiRINmbiu@ bromide (CTAB)
| aim nate structure in which dynam c fatigue resistance
and hekfde%@gﬂidiﬁﬁm &HGHa P G boellRRfim F‘ﬁl‘éﬂdé‘. Dnfierfiar§ Ahmonium

per ion preventiVve tHernoplastic elastone
conposi tion conposed. of . rubber/{resin_di sper.sed .
surtactfig Rt SR 8N RGN D0 BHED: Tk S e EPELE B shiprige (PO
flexibility and gas perneatjon preventive property bY
steararpiggimpeihyiReidiniug Bitedauryt pyrdiniug sslts;cetyh grpglygium salts, Tauryl
N12- nyl on and the superior gas perneation preventive
aminopppioerctagidofietgl esydr saltso laundanrine prepidhig adié metdl saljga tauryl dimethyl
proposed to define volune fraction and nelt viscosity
betaindigedigl difvethiyDbétaine Ngust|dilyoryectiidreaiine ddibenatthomum salts. Alkyl
fractions of the continuous phase conponent and

pyridirfin REKESIRAprRB @ﬁ:ﬁry@-@ﬁ%@!ﬁ?ﬂimfnﬁnhﬁ?saﬂt@,eﬂgﬂmiﬁﬁiﬂy%enzyl—ammonium
el ast omer conposi'tion are fmand fd and the nelt

. A k1] .and hd and
chloridl B R vt hd ol ose
to 1 to reduce the dispersed rubber particle size
[0005]domai rKiicwn uges oY eationés shufaatandsifotypurifiping\bérlogical macromolecules
reported in EP 0 969 039 A | that the durability at
includd OYSh@IIRAkiBhH BE BSor¥@ited, NRMididChrBRin Mbrédasds; relugbmgr t he
rubber particle size. The Iimtations of the previous

chrom%g;gllra?gig e Rt R b(i‘e/l.bggali Mr@ﬁﬁﬁécfﬁ@& %ﬁrraa P?B%g}p?gagfng §f polyanions

|'e ‘conpositionsS conprising a

sueh oS hE SRRl OB SRR e REARBOLAS e v
or liquid) barrier properties and desirable | evels of

with pelypig@h and durability suitable for use in tires and
hose applications has been acconplished by use of the

00 PSSR R T 0 T SRR, o o
s 0 CHRALOEI 0 02000 081050, A

. US 6,079, 465, US, 6,346,571, and .6,538,066. SUMVARY
entiretyydenpmsiraicEret astivepiricase soald bessolyhilizeddeom godent liver peroxizomes
t hernopl astic el astoner conposition conprising (A at
with tHeapetermme amaloniien sudabting dbyanyine A28% diris 4oundithat increase of the
el astonmer; and (B) at | east one nylon resin having a
ammon®ht duificiaai ddncaitratibn uésultédindibeieaseati didsoR806n 0€both uricase (based on
wherein: (1) at |east one hal ogenated

enzymhBORULWy § RSt ©eAN hAlt S RAcIEhAsImeREBE nb fachia8S Bthe 8 atfve amount of
di sperséd phase of small vul cani zed particles in a

uricas?igﬂérééilg %Qtﬂsf?s%??rtétg tlge{/arg@ﬂug O?V(Jtaq &Féfi@ﬁr %n %)ﬁl%r %Md;i, Fl-{glageswas no selective

een ynam C vul cani zatl on an

st TSR e R e S Rt Rl i

particularly preferred enbodi nent the invention is
al so directed to a process conducted in a suitable
m xer for producing a thernoplastic el astoner
conposition, said mxer having a characteristic
resi dence tinme, said conposition conprising greater
t han about 60 volunme % of dispersed particles of a

M | o o o,
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| east one hal ogenat ed i sobutyl ene-cont ai ni ng
el astoner, said particles dispersed in a continuous
woheesrmspil7asti ¢ nylon resin matri x, said processCT/US2006/013751
conprising the steps of: (1) m xing hal ogenat ed
" "el'astoner-contai ning conposition (A , said
conposition (A) conprising a first fraction of the
total anmount of hal ogenated.el astoner in said
t her nopl astic el astonmer conposition and further
conprising a cure systemfor said first el astomer o
not conftitatet 4 igheraredcentege wb pledstal protejh vpor sodubilizagion yrithethe cationic
sui tabl e dynam ¢ vul cani zati on conditions of tineg,
surfactdr@MPanQ it ties piddessh@iddasd purit ithaespeosiotthetotd]l Grotpin(chtent is
m xi ng conposition (C) and hal ogenat ed
apparelﬁlgfarftft QAELce@¢ ArRUNGT GRHIRASAnGHorilh surfaéthst solubilization.
conposition (D) conprising a second fraction of the
total anount of hal ogenated el astoner insaid .
[0007]t her mipkostherstedya Jrewes (X Ssizyinelogiantd:} §9-BReincorporated herein
conprising a cure systemfor said second el astoner
by refefend€ inl @NentitergP exaninéddb banetiyheuionicy aionin] awtrieatral detergents for their
conditions of tine, tenperature and shear to form

extractfbﬁr@ﬁ&ic;r 0P Rrdi&Edxidadehriddse f 6 DHRidey paivdetsi WetileaRehneutral and
second fractions of hal ogenated el astoner is |ess than

anionic% %Zerr%%%? gvefé%ﬂﬂ tcp%nﬂaﬂée%ﬁfb@é &880 H@tﬁviigr,‘ tiR&afonic detergents,

stic elastoner conposition, mXxin
conposition.(E nd hal o at ed el ast.oner-cont ai ni ng... - .
2. QRPN P e QiR B S0 LAV e B increasing

third fraction of the total ampunt of hal ogen te? e
concengptien. drhgrauthors eangludsd theb patiostq et geds Wigksn 6‘%%815 OF PRrifying ox

and further conprising a cure systemfor said third
kidneyeiragts bgiese f r act i on; under suitable dynamc

vul cani zation conditions of tine, tenperature and

shear f.arm conposi ti.on (G .: wherein t S of _1.:
1000815 o S Rrom ickits B Al toRe dogihions -
_of hal ogenated el astonmer, jn the presence of the . .
porcing|greayih barmeney infeciiovs Barselghissass Yirusprefem, B alactesidpsg psion protein,
step is repeated as many tines as necessary in_order
from A oolo btchisiont braliesar akllsa nithroatiofic kuifajaniaisalgsaibgd inHaited Htates
sai d thernopl astic el astoner conposition; and wherein
Patent R B,793j4d4 dyhiadd States Paeni Mautd,202, 3300 United SmtatPagat No. 4,966,963,
step are sufficient to effect a cure state in said

and UileAStQPEPaRRN1b.0 @R, 7, &dchlif@zporale@ %Eregg% ffferbA® in its entirety.

maxi mum cure state for said el astonmer cure system

smw@%%g%ﬁ@@% Qk?lﬁle%oﬂﬁi@i@ﬁg a¥wn§‘ﬂ§héﬁﬁ§iﬁg qhdt8B RS h Ak

ess an about characteristic

resi dence ti of id mxer...BRLEF .DESCRILPTI.ON THE
compoppgs REB s & pRB PP TS S SrL A
accordi ng the enbodi nent of Example 13, i.e., 20
benzylafnaramiem ehirgide; GG Nahoratg e [2#réd-61. b 3 rdeTampthylbutyl)-
phase: Nylon and dark phase: BIMS. DETAILED )
phenoDHSERKFELON Rneérenegunappionta cldaddefetradecy) tdmethylammonium
invention relate to thernoplastic el astoner
bromi€s) APOSIy! trafsthilamnidnih broatide, ety afdlethataninesnifimlbo@mide. These
nore particularly to thernoplastic el astomner

public&t@ém%éﬁtioﬂr{ﬁat,eﬁ@r RbdH RUBENLSLh pRicesy ﬂ@@oldtflfolﬁs gﬂséféentrifuged, and

Inmperneabi lity to fluids such as air as we

f
. liquids... Preferr. 0 it A [
ile ) B Rkt it SRR SR TS BB FE B Bl A e

.isobuty| ene_ el astoners in,the, farm of .vul.cani z .
proteipsSire peliedirad SHBPUSHENT e Sastly i abe rl R i target protein. The

matri x. Additionally, particularly preferred aspects

of the invention relate to processes for producing a

t her nopl asti c el astoner conposition capable of

provi ding a rubber domain conprising small sized

particles while such domains are also highly

extensi ble and elastic. Furthernore, the invention

o r o, e a "
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hal ogenat ed i sobut yl ene-cont ai ni ng el astoners and
particularly preferred are brom nated el astoners,
wezpsosal78y brom nat ed par anet hyl st yrene- co- i sebutgk@®ne13751

pol yners (BIMS) ; preferred are bronobutyl el astoners

exhi biting high content of the structure illustrated

herei nafter below, and al so preferred are commerci a
bromobutyl el astomers, or blgnds thereof with one or

nore of the aforementioned brom nated el astoners with

.0 anot her. or, Wi th ot her lymers, As_used herein

purity B e AERVHSHBENPIRG ISRAdMicat) DREdStpies Brientiel £923 Hlps

) i s used as disclosed in CHEM CAL AND ENG NEERI NG NEW5

incorpgrateherejry by yefgionce iny ifs enbirasy slesaribge pejhit myridiaiumeihdoride (CPC)

. average unless otherw se noted. Throughout the entire

disintegystion pf granilen and agdreglitesgpontaining stiaches. Thes, wWhe prior art relates to use of
"“conprise" and variations of the word, such as

cationit Goufputarss fog'gensral, hespetilis eslubiliastiotedfl padgoul 1@ ¥RIogical
"having, " "includes, " "include" and "including, "

macrofBRcs. | Plhdse Riethdi8 o8 Ao pritR aﬂ%ﬁtrfla?aisélpge ﬂ@féﬁgng tt}?eoﬁrrity ofa

elenments or materials to whic refers ar

. i al t .el t teri al
desire BT Hoin wi re PPl SR Bt B S s cope of
the claimor disclosure.Wen recited in describing the

[0009]i nventCaionanurfattantsbad alko béenBadi®o dHRbidBSiCAIMMERSMOR cules
and what is clainmed is considered to what foll ows and

adsorbB®ioRtatibR bk shallY Rsind B aRnIiRIAR onBRidd %d#\?aﬁl\:sy%&é@&{abﬁaulg% etal.

applied to clains, are inclusive or en-en

c It ED. it nt s,.0r t
(1961 TR bR E Al 5820322 MR BB T 0L P Bhu i g ane
. of i 0. | ude_an I nt or _conbination of _
Rinell gl A0 T5Y, ColiGiaThEAES S o 56 eaghot Bhihanimeorporaied herein by
copbi nation of elenments, that would alter the basic
referenge, i itsRptiretyh dinite States Pasent dfo. #H69i7h¢.dnedrperatetithesein by reference in
) way of exanples only, a thernoplastic conposition that
its entifety, desopireelution af wokinast Someartokpmethnkcdlimlsst ¢blugans using a wide
dynam ¢ vul cani zation or by use of a dynamc

variety\ofkcationia trf20tint®I1tdchs! Theviitkdts slate Dprefdddhck YODRfing tetra substituted
conponent is added in a single anmpbunt or in mhlé% hi gh

ammorfh8REltd MRRGEL Sfe élk?l%rpﬁﬂs%ﬁ%}ée? glé(gg g%é)gg bapG8 30 cBAbh 8 ms and the

is used to the excl usion

' - il rubber in spch,a conposi.tion,
otvers L SR KBGO AR e LG S ERTE R et
X ar. ur poses only, t her nopl astic conposition
removaf §F RR1BieA e RabHen I Hin Spbahr postine 8 b BBt e (1 me
to achi eve the necessary level of cure state in the

[0010] r ubbecohbabely SinftBsia80h bofilids Qﬁcgla%s%os%'%ﬂglgg%%n%f nylon, with

residence tlne.of .he m Xer use or con
caton YRS M AT A S R B RS and v
(2002) P frabRR ST 2.5 TuP a2 PE Blatel P aPIRObY el hice dateat by + 945.086;

riteria, such as a propert characteristic or
Macfar{c,aap

(91 2 Unifed StatasdPatems Nog ﬁﬁ@,ﬂ 83, edclcef which s innorparited herein by

measure such that one skilled in the art would
referenemiddtssntirety)t his phheorhemvafis bppacents dae b eatielic Wifattagt-polyanion

condition or property value desired is met. Polymer
interactivay videchigRblet edipfigtion of thopapalionrer s, copol yners,

i nterpolyners, terpolynmers, etc. Likew se, a copolyner

may refer to a polyner conprising at |east two

nononers, optionally with other nononers. Wen a

polymer is referred to as conprising a nononer, the

nmononer is present in the polynmer in the polynerized

formof the nmonomer or in the derivative formthe

nonomer. However, for ease of reference the phrase

"conprising the (respective) nononmer" or the like is

used as shorthand. Likew se, when catal yst conponents

I
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conponents, it is well understood by one skilled in
the art, that the active formof the conponent is the
woanwsyoshias reacts with the nononmers to producePCT/US2006/013751
polymers. Isoolefin refers to any ol efin nononer
having two substitutions on the sane carbon.
Multiolefin refers to any nononer having two doubl e
bonds. In a preferred enonGgpnt, the nultiolefinis
any nonomer conprising two ubl e bonds, preferably
two conjugated doubl e bonds such as a conjugated di ene
[0011]] | ke It Bprahestabliklzs!ttbatemphipaghia stnomeien gsmpewdlshehish gomprise
refers to any pol yner or conposition of polyners
quaterr@y amsiodim Bbipoiride oABEMeRaboraaly QINT aghpardifies dheinBimary
may be used interchangeably with the term "rubber

ammorifih con@olﬁmls Jﬁﬁ@ééleifa‘l’ fSnRA4 Rf\]ngh | Gn PYeHpedy RYarBéRUWader defined
may be derfved from an al kane by dropplng one or

wh
Condltlg}?%@?ﬂx%&?gle@&) @@tﬂl&ﬁl&r ﬁ&‘déo yS&c‘%Qlélﬁzzz %E%Cﬁg;?c@b&)) Methods

or an I"gr oup

o] :z@agtaztﬁ B LR A SRl o

as, for exanple, benzene, naphthale
(1961)@1%‘@;11 Hr &Fid18-42¢: Rearce Ard N&l’cl@esone(ﬁa6%)ﬁﬁncé|319cf§a§§t@é@5 1565-
al ternate doubl e bonding ("unsaturation”) withinits
1576; eer @87 D nkudimarly Medr $aipl 9:33-8AuBalazsg (190 R) Ueitéd/Bidtes Potent No.
an aromati c conpound by droppi ng one or nore hydrogens
4,141,9739 Makdiotb 0strall] @ 982)chinies) Sthies PRicAITNG 64,3 1%y Ros@ibefg (1981)
Hs. Substituted refers to at | east one hydrogen group

UmtedkS%tEQPat%Hd R, Qﬁsdlyl Bt Thieasdto %%1 subsd)y trpeatstsel PaERNoO. 4,425,431;
from for exanple, hal l'ogen (chloring, bromne,

o BT % e TR oot o1
Bloche@%%@gﬁgg nlai oiﬁv %?Eﬂﬂggnfgétg f?r%ijﬂ lgyhr% ni}}r!:%\{lw gﬁg,t'lrety) This

tert-butyl, isopropyl, isobutyl, etc. ; alkoxy
precipidatiosiig Hepeseens oankhpigcipiaing Weriskhaving ¢ h@hpds@nm charge density
carbon atons, and includes, for exanple, methoxy,
and higlt llmolepulapmtght( (Raitb € bS50 Wl;bid-ﬁ U#869, incempbuatasiherein by reference in
secondary butoxy, tertiary butoxy, pentyloxy,
its entlkﬁg)o ank prduyce JTeXE X YntelTeRtwikiosyrevesd ydtidnic, surfatihioiyuced
decyl oxy; hal oal kyl, which neans straight or
al kyl haV|ng 1 to 20 carbon atons which
mBmPg%ntgﬁﬁgla? gast one hal ogen, and includes, for
exanpl e, chloronethyl, brononethyl, fl uoronethyl,
[0012]i odorreAtio}altlpneﬂLy, pd)ilyamom ¢aplbe d2ffenentialiytrgdipitated from solutions
2-fluoroethyl, 3-chloropropyl, 3-bronopropyl,
contaiing t&élﬁi@bﬁiﬂﬁimanﬂs afided atkatihy bH cbnditiohar wutly bases proteins not
dic Ioronethyl di brononet hyl, dif | uoronethyl,

chemlégllly%gﬁg E(F e o@aﬂ%ng {Ngh ire%ﬁa{gll@ E:Ihhydé?%%yr g%li/lg ?}Q"ﬂmﬂgﬁhd other

molecyf %%‘f@bdqm% rroiof R o e es PR i

such ag {'jl ! %c ;HTE X nliclelg a01§s %sg{c?é{qp@ra %Z%:chh Tempétﬁgon of moiefcules such
2,2,3,3- tetraf l|uoropropyl. Thus, for_ exanple
as proteggliyearistand @eoteiny inereingnvith therpelyaaions (Bheibera @t%éﬁ@l (1958)
p- et hyl styrene, etc . The present invention conprises
Biochan. ). 684183i88; Matsopermtea., (5330 Bidohive - Biophys. Aictag69: 574-576;
rubber. Typically, it is present in a conposition with
Serafid-ErA&sEMRcbsl (1O6Biockahi NJ05:8691376 Bieftigredbl. Y198¢) DrBiol. Chem.
as described herein, in a volune ratio of rubber to
[ r
259:1 ftfog,% o@i 1@\%%%?1 Wﬁ%cfags ap((;@gé)g@ﬁméa %ﬁ% Pgtlg%{tsrg@tgg%%%% “4Qascall and
75/25 Fblogenated rubber is defined as a rubber
havi ng at | east about 0.1 nol e% hal ogen, such hal ogen
selected fromthe group consisting of brom ne,
chl orine and iodine. Preferred
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hal ogenat ed rubbers useful in this invention include
hal ogenat ed i sobutyl ene contai ning el astonmers (al so
woebwroserdst o as hal ogenat ed i sobut yl ene- based PCT/US2006/013751
honopol ynmer sor copol yners) These el astonmers can be
descri bed as random copol yner of a &4 to C7
i sononool efin derived unit, such as isobutyl ene
derived unit, and at |east ope other polynerizable
unit. In one enbodi ment of the invention, the
hal ogenat ed i sobutyl ene- based copol yner is a butyltype
Heinegard 0E}740d. Biohtdead 24019 82-43ple 4%5:6%%/9!, apd 820-4256; Heinegard and
brom nat ed versions of these elastoners. (Useful
Hascall i 5@4) atle Bibelteyn. Biofysr K655 42h 44k Morenpodt wiret 8883 ithited States
copol yners of olefins or isoolefins and other types of

Patent@ S HFETS; Bk, bl _@19‘9g 1.1l BiBY @6 SU3- 5972 ViRl s, K@Y 995) Arch.
and are described in RUBBER TECHNOLOGY 209- 581
R

' ton . . o .

BEF: PR BRSO Bt 5 iRt of Hergpec in s entiery).

, . T . Vanderbilt Co., Inc. 1990), and Edward Kresge

[0013hnd H The isod¥lacigicipoin (¢ fRKGITHMate NG ChHRERhchGRe protein has an
CHEM CAL TECHNOLOGY 934-955 (John Wley & Sons, Inc.

equal Alifb&Gf pdSH3e hnd Ftavile EMPRA! Tndér@ohlibh €8hdiMoly RRRpHV alues close
by reacting a m xture of nononers, the m xture having

to (esﬁ%iaﬂ? @éfoy@ ééor@teﬁe’sdf isBQLe%tﬁg F%?@, ?r%in@ c E?ﬁxﬁ{ta‘tﬁ@ SRRRGH strongly

sucn as | utyl ene w tirole nononer

...component .. . The isoolefin isS..n a . e from70.t0 99.5
acidie AR AN TpatihcUpds Pt b SR Pt E Plmgaltont of sheh
enboﬁ%nent, and 85 to,gﬁ 5 wt@@ég%ﬁnother,enbodinent.
polyanpaps, e REPISINSICORPISHH SYidrhe palypriensalso precipiiate gbRdagtes (1943)
. mxture from30 to 0.5 W% in one enbodi ment, and from
Biochgrg. 1. 870 88- \b9a\SHoneroil Aet) Bintluai Biaphys.|Arty &0:68R6l BighE Scott (1955)
enbodi ment, from8 to 0.5 wm % of the nononer m xture
Chemiasd bnd 16801 &F; iUnitedseatesPatreNa13j931 302 Bolableyala 1846} and United
C12 conpound, non-limting exanples of which are
StatesPARRONG IS 29G4 asching@D et 1, @081) icaPott WRRh iPmcorporated herein by
nmet hyl - 1- but ene, 3-nmethyl -I-butene, 2-nethyl-2-butene,
reference iR Ws SRGretd- PUt ene, nethyl vinyl ether, indene
vinyltrinethyl silane, hexene, and 4-nethyl-I-pentene.
The multiolefinis a C4 to Ci multiolefin such as
[0014] sopr eDaijted Stasdi Rawent ND. 4,32 1o 5 tUnyided IStatSs PatédN e 15¢633,227, and
nyrcene, 6 , 6-dinethyl-fulvene, hexadiene,

SmithCotGl. qRSBU R IBIBE Chehd 259: PEIASL BI08 1, ABK oPHRRK 1§RIREFRESed herein by
such as disclosed in EP O 279 456 and U.S. Patent Nos.

referer?GGQE Ges Sifire %e?cr%@gvu%ﬁgﬁ&om:}g{ togyraé%'i{? B.#r g@cg.{eﬁtim&g{ﬂferbrﬁ with a

such as st ene an ne a SO sultable

. for homopol.ynerizatio r..Copo tization in butyl . .

caton AR ERP AR B i RIS B Le! SRy cationic
usef ul iq%éhe %Eéention i s .obtai ned, by reagtinq_95 to

surfactpgyt eoryp and gnsequeahwraiatian psing hydraphalis indaastiong, or
from0.5 t%to 5.0 wt % i soprene in yet another

chrometpigtrgibprelnurop & patent pbblégatiom BBOFE8R pidsonpbratdiiarein by reference in its
production are described in detail in, for exanple,

entirety, TescifodsanatioMNosurfactafienabl8d sepalhion 07 & T804 {r&@4ipopolysaccharide.
4,068, 051 and 5,532, 312. Hal ogenated butyl rubber is

HowePérOthefeSd nbYndsh 8aliad g eRedh Qiht 8F 1ip &)1 dHariBs BR€1s quantified by
product described above. Hal ogenatiion can be carried

RN 01 hRASI 0B I Fidscin i
o RS EDE B BRE! BT B B2 800 113,

4,554,326, 4,632,963, 4,681,921, 4,650,831, 4,384,072,
4,513,116 and 5,681,901. In one enbodi nent, the butyl
rubber is hal ogenated in hexane diluent at from4 to
60 (C using bromne (Br2) or chlorine (C ) as the

hal ogenati on agent. Post-treated hal ogenated butyl
rubber can al so be used, as disclosed in US 4,288, 575.

MY R 1 .
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The preferred hal ogen content is typically about 0.1
to 10 wt % based on the wei ght of the hal ogenated
woubis@si178 or exanpl e, about 0.5 to 5 wt% PCT/US2006/013751
alternatively, about 0.8 to about 2.5 wt% for
exanpl e, about 1 to about 2 w% A particularly
preferred form of hal ogenated butyl rubber contains a
hi gh content of the follow ng hal ogenated structure
(preferably 60 to 95% as neasured by NVMR) , where X
represents the halogen and, in a particularl
incorppragdddrereitl by mifornersintits antizetyia Toysin EROHYI8S the lack of endotoxin
alternatively the halogen is chlorine: A commercia
activite ifbthe i presiyitatd foll otvirl gogennatedwithuingteasing bewounts ef cdtionic sunfactant
present invention is Bromobutyl 2222 (ExxonMobi
posmb%ﬁﬂrlﬁs&’rorﬁ:ﬁgﬁiﬁdlﬁiﬁtmn ditthe MOAREOYHusBOEA YipbSolysaRéiealdk Yomplex
about 27 to 37 (M. 1+8 at 12 C, ASTM 18 46,
ified), and its bromne content is about 1.8 to 2.2
wid% relative to the Bronobutyl 2222. Furthernore, the
cure characteristics of Bronobutyl 2222 as provided by
[0015} he nailbd @ovennemtianal msthiods teguize iddinsedomy pd§ationd QolidNsupports or
m, M is about 7 to 18 dN m (ASTM D2084) . Anot her
aggredafiIBMphising rivaids WRMiseREtivd@IIAIQISNAlaBenioWinthcthntiBEnabling

useful 'in the present invention is Bronnbutyl 2255

puriica o BONEEY 1p1§3‘£&%%% AR ff&%‘* MR IRk 3okl ot provide s
m ne co s about 2.WM%. . .
metho%afp S EsF o0 b AP ol B s pgfopget i o
manufacturer are as, follows: WVHis from34 to 48

amouny rff tiveyp prederepigally Preqipitate PENEIRS prReTipmthsdanget protein, Ze.,
Commer ci al isobutyl ene polyners are described in

contamp@g@mg prioteinR, partipdply when puch @tdcting isalose in the absepse of intermediary
"Conmerci al |sobutylene Polymers," Encycl opedi a of

polyarfRadsy sadid sSppents; er agpileghtsshofpragins. OB0R, ondaRilleWVih ¢he aft encounters
Sons, incorporated herein by reference. Another useful

m1xtu@§hﬂ§ﬂlﬁﬁ8 prodin§1ad dO@ERE AbERAVR W FihpleUEXBiSTeni SeAtR OOFNAY RE the desired
branched or "star-branched" butyl rubber These

o RGOSR B G o AT i

ref erence.
of targff B g spiiBgERe 6 eg%ran%@y s gissRplcing other than the
onprising butyl rubber and a P ydi ene or bl ock
target erﬂsfarly kisierably ﬁuﬁwrﬁe@gg’u% of oatasHBMEPTPRIS At flistet, angeloes not
nmet hod of formng the SBBis not a limtation. The
depengupgrithe pessends| of prlyeoipos ;mhd supporis oa agdre gaieseapairising the
(hereinafter "polydienes"), are typically
contargidbiignprosdinsyand athdr neoleoudesar e present during the
pol yneri zati on of the butyl or halogenated but yl
rubber, or can be hlended with the butyl rubber to
formthe SBB. The BUMMARY QEJHE y}IV&yI;{ Mne can be
any sui tabl e branching agent, and the invention is not
[0016] i i t edthe subjdseinvppizoropropisiey dinstiwddior puribiisig atgrgegprotein from a
used to make the SBB. I n one enbodinent, the SBB is a
mixtueaopgeisingahe afgebptogdin and babtagéaatihe ﬂrdmih,ydon[pﬂsb@f th@steps of
descri bed above and a copol ymer of a pol ydi ene and a

exposingfihd Rlittirey dh eeiBeathdvat ¥ eRnraufBtest shEPMat R contaminating
group consisting of styrene, polybutad|ene

povi R ABORERE BRI ARG AL gl e

rubber (EPDM , ethyl ene-propyl ene rubber (EPM
styrene-but adi ene-styrene and styrene-i soprene-styrene
bl ock copol yners. Pol ydi enes can be present, based on
the total nononer content in w% typically greater
than 0.3 wt% ; alternatively, about 0.3 to about 3
mﬁ@@ or about 0.4 to 2.7 wt% Preferably the branched
or "star-branched" butyl rubber used herein is
halogenated In one enbodlnent the halogenated

o, L ST SN S o T |
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not. The hal ogenati on process is described in detai
in US 4,074,035, US 5,071,913, US 5, 286, 804, US

wo 20825838 and US 6, 228, 978. The present i nvenPCoOUS2®6/013751
not limted by the nethod of form ng the HSBB. The
pol ydi ene/ bl ock copol ynmer, or branchi ng agents
(hereinafter "polydienes"), are typically cationically
reactive and are present durgng the polynerization of
the butyl or hal ogenated butyl rubber, or can be
bl ended wth the butyl or hal ogenated butyl rubber to
formthe HSBB. The branchi ng agent or pol ydi ene can be
any suitable branching agent, and the invention is not

limted by t ' e the
HSBE. I n.one ERUHR DISER O B PR T GPIEST) ' 3
conposjtion. conprising hal ggenated butyl rubber , . )
(00175 g clos okl Grabdes et o¢ G%gi SPREPNIEion Op aFigRRcATHVibhepdpurity.
partially hydrogenated pol ydi ene sel ected fromthe
[0018]9" OUP TROSoRdA e&cgfltraﬁfo\ﬁr(?xz @nd Qﬁg}‘rpdﬁtc%gﬁﬁg‘e@) of mammalian uricase,
pol yi soprene, polypiperyl éne, natural rubBber,
som 0% B0 ARG HouhR s n b R ERS R0 e TRRALERRC rcatments
and ocgigifugd SHRACSUTR |05 SRLUL TR T e WP hPRBI cEGHEHS Frto of
W % typically greater than about 0.3 W%
these vplues (aritvityepipteab eencenirationy 3 wt % or about 0.4 to 2.7
w % A commercial enbodi nent of HSBB useful in the

0oy S5E A6 A5, B ATBRAE R AR o g
w75 SR B b0 B B G Sy 75 e

cure characteristics of Bronobutyl 6222, as discl osed

[oozolgy t hespBRUERSHHTRLC fof1d Dt 0! dofilizelHE: I8/ Il AW A bdd®es without
8 dNm M is from6 to 16 dN-m (ASTM D2084) .

, £ . ) .
CPC t%éﬁe&ﬁ,ra%g B. 3R é"ﬁ)gfd&{c‘%ip ﬁ)ﬁl%@ré(%fgggm?ﬁe%% f’g‘% 1t¥ﬁ§1|§ %bd %ltratlon are

erern i e ran

o C7 isoolefin, ch as ispbutylene, and a .. .
analy 2y BRI G TIEPRaN a9 Ry b o HIEL PR GRS e e adijacent
ortho-, neta-, or para-al kyl-substituted styrene. In
tablesone enbodi ment, the hal onet hyl styrene is a
phal onet hyl styrene contai ning at | east 80% nore
refer y . B ' .t -1
002tk 1 2 RRGYS BlesbE 3Tl PR Ut oA e B yafihis g G st TR
chlorine or brom ne. The copol yner may al so incl ude
[0022] unct | Thaluicase-contaipodayplisarahiepaicd agitledcAbsd inSnpdd 1. Samples
the al kyl substituent groups present on the styrene

from vARIBEIBroceisteps GRIHIRALOL 8O FTloks: D 00E iseblvaN A Ehne 2 —
functional group described further bel ow Thesé

' I . kN ~l.sool efin
supert O T e CP e Bmed ™00 S 10
"isool efin copolynmer." Preferred isoolefin copolyners
[0023can i NEIGOe depicre size-xdatien HPW.(F amigsishe cguidesoFy antibody following
consi sting of isobutylene or isobutene,
treatméntVBiiY 0245 bpeene, 3-nethyl -1 -but ene, _
2-met hyl - 2- but ene, 1-butene, 2-butene, nethyl vinyl
et her, indene, vinyltrinethylsilane, hexene, and
[002414- net h§ize-exclupentBHE pPiisef Pe Refganiestandanddpbb 2t seFv antibody,
may al so further conprise nultiolefins, preferably a
B. soliilized ificlugionbbdlies)laall d. thessupérnatant ilpwaiparefdidihgdheaRC (8.02%)
, 3-di methyl -1, 3-butadiene, nyrcene, 6 ,
6- di met hyl - ful vene, hexadi ene, cycl opent adi ene, and
pi peryl ene, and ot her nononmers such as disclosed in EP
279456 and US 5, 506, 316 and US 5, 162, 425. Desirabl e
styrenic nononers in the isoolefin copolyner include
styrene, methylstyrene, chlorostyrene, nethoxystyrene,
i ndene and i ndene derivatives, and conbi nations
thereof. Preferred isoolefin copolyners may be

e e o o R



10

15

20

random y spaced al ong the polynmer chain: wherein R and
R1 are independently hydrogen, |ower alkyl, preferably
wQ2008t0811@8 al kyl and primary or secondary al kyPChaiSeaes13751
and X is a functional group such as hal ogen.
" "Desirabl e hal ogens are chlorine, brom ne or
conbi nations thereof, preferably bromne. Preferably R
and Rl are each hydrogen. The -CRR H and - CRRi X groups
can be substituted on the styrene ring in either the
ortho, neta, or para positions, preferably the para
precipifatien tdfiltratipn tie 286lywel. d¥acdas bfieagh-reabsnd thetperbest girtetabarea are
present in the interpolymer structure nay be the
summali¥éEinl tROadjhceatiablesuct ure (2) above in one enbodi ment,
and i n another enbodinment fromO0.1 to 5 nol% In yet
anot her enbodi nent, the anount of functionaliz
[0025] st r uc e 5 deyicis SDT-BAGE d S msluts offel G Ffé@th fiefv antibody.
group X may be hal ogen or some other functional group
whi ch (o '
[0026] ber?@?ér% PSSR B %%%S%@B% RSN Step b andards
carboxy aci ds; .carboxy salts car %@ﬁster

are prefgs (TP RIS ey PR S SHBHBN deine 2 — dissolved

thi ol ate; thioether; xanthate; cyani de; cyanatﬁﬁhggk
IBs; Laned okl deckroteis Lane 4 ~THRS @eHelnEcona Finssia 8 dyeatment.

in copolyners, their method of preparation, nethods of |

f unctigeald E&Héty beta before and
[0027]d| scl olg g;g 6| %e%&jg?gP?ggge ﬁﬁa@%ﬁhﬁgﬁﬁa use eo?‘n seu% he ore an

copol ﬁ & i sobutyl ene and p- nethylstyrene are
aﬂerﬁ@qgg BniR ning from0.5 to 20 nol e % p-net hyl styrene

mhereln up to 60 nol e% of the nethyl substituent

oK OBISreRIRS §BdnRR: t he benzyl ring contain a brom ne or
chI or| ne atom preferably a brom ne atom

qﬁﬂ? rene) , as well as acid or ester
func ona ﬁg%%éﬁy

verS|ons thereof mherern t he hal ogen

D) PPl PR R e SRS e

i nt erpol yners are terned halogenated pon

(|sobutylene- - th e ed poly
(i sobutyl dHel /éHa% §¥§ii}¥éﬁ&)3’1“ Tﬁéﬁgvﬁq‘ ﬂ?&
comerci ally avail abl e under the nanme EXXPRQ(

[0028]EI ast oPretedns(aEx xopiBpies, Taing hosh p@is-angd, negﬁu@tfélﬁrgr:;oThe pHofa
It is understood that the use of the terns

solutichhalehaned adlecales that antmeitveith a arotein anphdt thet redi charge hithat protein.
nmet hod of hal ogenation of the copol yner, but nerely

Stronﬁﬁﬁ:?dfc'tlﬁﬁé Ne@wedn prbRinseRaAloem W théind @Rt 9€8 phdiein is neutral (the
I SO utylene derlved unlts t he p-nethyl styrene derived

1soele#ﬁ& ggm ) %h 3¢ %ﬁ@v@ éj@oélélﬁﬁlc P&%iat 8F the protein, the
unc |On |Ze

yners pre era y have a

.Substantia hono ous co I
protelgﬁaﬁa th QPSI{AYQ/ ? eﬁmp‘go% os?a{tﬁ re%.\l? %ﬁ'eb?%eeg Rationic
- al kyl styrene content within 10% of the average p -
rnobcak%yn@v ReARCEPIRIERT of the pol ymer as neasured by ge
pernmeati on chromat ography (as shown in US 5, 162, 445).
[0029]'0F € PF§J 0] lﬁ?ct R ltﬁéqﬁﬁéltgh% ?toifﬁie%éﬂl@& ey ﬁl@ﬁ%’lhg a®olubilized

arromrno ar wei ght distribution (Mv Wn ess
referably less th f st
tareet pREDaSIoRy a@gt%%mweﬂs% Rl et e ngﬁammatmg
about 200, 000 to 0,.000 an .
proteips GANMISHEIOR SRS éafu&r 1%?«8 YRS With BB e&éﬁafé aé‘?"%%t cationic
25,000 to about 750,000 as determ ned
surfacppet ambecoverioh tsntatashprostiy. Crtierie smréarta@tﬁ g éWi%C@oPCBW gpolecules
(i sobutyl ene-co-pnet hyl styrene) polyners are
brom nat ed pol ynmers which generally contain from about
0.1 to about 5 w % of brononet hyl groups. In yet
anot her enbodi nent, the anount of bronomethyl groups
is about 0.2 to about 2.5 Wt % . Expressed anot her way,
preferred copolyners contaln about O 05 to about 2 5

o " o I
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hal ogen or hal ogen in the pol yner backbone chain. In
one enbodi nent of the invention, the interpolyner is a
woapslognmes of C4 to C7 isononool efin derived UuRCTARIS26/413751
nmet hyl styrene derived units and p-hal onet hyl styrene
" derived units, wherein the p-hal onethyl styrene units
are present in the interpolyner fromabout 0.4 to
about 1 nol % based on the interpolyner. In another
enbodi nent, the p-hal onethylstyrene is
p- brononet hyl styrene. The Money Viscosity (1+8, 125C, .
with a pSTielhar8) h gemdralthe@lompoahduals@laves syt ansinos:polas aliphatic
anot her enbodi nent, the relationship between the triad
group. THrafetdbPntefiarast proeel Rfsian idelbcaicpoahtigréatythan? Bralpdrtienlar
nmol % of p-al kyl styrene incorporated into the copol yner
embodimert 4HE EH h@é’okl)ltl 1S GRS YiBdaR e[ WRNGEEelBdtfit bk bf BB target
equati o escri bed below and is characterized .by the
. cqpal r_se 1S L i : =
proteng 1 & pfelpied EFEFAIFRGH R Bitht 68 BTG Bhan e fecelcRut point of the
di stribution paraneter, Ais the r ratio Q . .
trget 50 eiky P PG iod B Y the BT i ot litis Bhpnepng isgelectrc
t he p-al kyl styrene-isool ef in-pal kyl styrene triad ..
point of thecttigshprotein.Hbe pB 6 Iﬂ}ﬁrﬁ@iﬂl.tlmlfh%wﬂb%’t 1-gj pH gputs gf the 1soelectric point of
equation yields the value o f mfor copolynerization o
the target phuteins o @hiticukn dmpedifeyd, sthyn dreepHl nf thesalution dd zhove the
diluent. In certain enbodinments, mi s fromless than
isoelech® patht GrtA&tary@ [pYoteih] pHasshe Slmi@his vattiel pét uniedfithe isoelectric
fromless than 35; and alternatively, fromless than
. .enbodi nents, mis from 1-38;
point O;I’I(&tleetlra{kaeﬁn\rlbe u)l/', from 1-36; alternatively, from 1-35;
and alternatively from 1-30. Copol ymers having such
[0030]char aciherpasticuisr emtedinet) the echtaminalias pPOY0 D8 gr%eiahRe W
O 2004058835. I n anot her enbodi nent, the
preferdn®iaRy pfdciitaaidatlelebly shgreaihg thopopyrtion df sheprosimntmaining in
free o f long chain branching. For the purposes of

solutio;nr}ie eéé?l‘l.’&?ﬁ}j B tar etﬁ%%fﬁ? Fol BRImpIE, s‘iéi‘ﬁﬁ% &t akdIvidd &Rar@et protein
ng chai’n branching 1 s defined to e a polyner
for .which g vis,, ay ' ' :
and copfipieireutielt She GGy lordy PERERR 290 o Buf Al Holution, one
equal t o 0.980, .alternatiyvely,. eater tha r_egual
can pufidy Bhegps®t Pt b PEmp o et §aBsyS 2 3huRon §Ein te targer
0.990, alternatively, ﬁ{eater thap or equal t o O.%8§,
proteimist3P/max inped, ¢0%randres Shanmere, 68tar 1018, (% gpmore, 80% or more,
alternatively, greater than or equal t o 0.999, a s
90% odl etoee, HiSkedt inoxe dfithetotal pedtein réroaingigze sebatibusi on
chr omat ogr aphy (SEC) as descri bed bel ow. Such pol yners

are al so disclosed in W 2004058825 .and W O .
(00310040588 3564 haeia B fdm é’ﬁﬂffsr&}lﬁéﬁ}i l?reflﬁﬁaﬁeef%??’ilsotﬁ‘%ﬁﬂ Jyotein or group
between the triad fraction o f an isoolefin and a .
of proteinstare prekipitated do  igecaiascutent thamgmathes| nEptei er%%‘%ﬂﬁfrpé‘t"téﬂls- For
into the hal ogenated rubber copolynmer is described by
exampléyén depmky ofa midgrearfegangpisiroichudnidorontgiastingproteinswihand
is characterized by the copol ymer sequence
contarflin®tifd PrétdiRNare PreferRhedlly precipitated withAespeétlio thengePprotein when
where: " mis the copol yner sequence
o o ! | BSR40 { i 20% of the target
20% o?mr?c{rlé gf{éf%i G%H %ﬂ{lﬁﬁﬁgﬁ%?tcﬁs bt ﬁrﬁﬁpﬁ‘%ﬁ&ﬁ wHiRI1ES tRdn 20% g

L0 1SO In 1n‘the copolyner and, F is
.the | I in-nul.tiolef in-multiel i ' . .
protih P SHTAES, PRACHBLLRY B PR bRl s fd s o prcipaa,
_fraction of an_isoolefin and a, nultiaqlefin d the ts. 30%
while A SEPBTOCRRER PO FTAC IR0 PEC Bl O PHEPHCABT igRers 30% or
descri bed bel ow. The best fit o f this
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equation yields the value of mfor copol ynerization of
the isoolefin and multiolefin in each diluent. In
woenasasni7enbodi ments, mis from greater than 1P&T/US2006/013751
alternatively, fromgreater than 2.0; alternatively,
fromgreater than 2.5; alternatively, fromgreater
than 3.0; and alternatively, fromgreater than 3.5. In
ot her enbodi ments, mis from1l. 10 to 1.25;
alternatively, from1.15 to 1.20; alternatively, from
1.15 to 1.25; and alternatively, mis about 1.20. .
more oFitHeagenatieding phivens atdrecihiiated, twleksdessibaradQ’% of dhej target protein is
are disclosed in WO 2004058825 and W O 2004058835. In
precipitiiéd; Bev, & mhadioftetcontanendilgqaeais ek protibitated,swhile less than 40% of
substantially free of |ong chain branching. For the

S8 %s Recibthisd; 096 Bt inBf ofdhPrtaBnati okéins are precipitated,
the tm%ggﬁan?ﬁ Igl <|:1)£; free of |ong cz:hai n br ar?gﬁlgi]g;}lgr is def |pne

ot 3 By e P, g S
ot b2 5 Shet B LR AR Bty B0 o mor

equal to 0.990, alternatively, greater than or equal .
of the ¢aptaynigating pipteisifae Preeipytategs whideless tham 7870 of dmtargeh protein is
0.998, alternatively, greater than or equal to 0.999,
precipigeted] €0% ovi mexd off the donigphieatite poteinsrarSmEcipitatcd) Whikglessthan 80% of
- presence or absence of long chain branching in the
the tar@lpYdteinSs pigcigahied 9096 dr tokgf the cqitemitatieg pioxeinSk€ precipitated,
riple detection SEC is perfornmed on a Waters

while l&%é 11511%89@% owyﬁl%féiﬁ 1s preQFitAEd; 9384 HAhSRLIIRSEH Bhlinating

. C equi pped a Precision Detectors
protingdfe pielPIAELPRRAFAG BT S oL Uip RIRLGERNER Profeebiy o

vi scometry detector.and a.\Wate differentia o
small pesgentageiof the tﬁf@@&Pf&?ﬂ%&P&?Clﬁ%?ig&l}%FXWPHE% {ebbtoge 6050 less than 50%,
The detectors are connected in series with the light
less thame 40%clebsiani 2% lesy thee 2%, fess then 10%e le5s thagmee pyless than 1% of the
detector second and the differential refractive index
target pietado isgredipitatetl. Tet rahydrofuran is used a s the el uent
(0.5 M/mn.) with a set of three Polyner

o0zl 0t b P B G orii EEARHP TR st e
cal i brated agai nst 16 narrOMIPonstyrene stand?rds .
plus cqpanipating PiekeR)apaey lesarmying opt thogugticationayeined af thedrvention, is
Tri SEC software (Viscotek) and inported into
from OVteeNemgingd. dn padiculdr empoedigreats) the ddtel aDsovary of pXOR)in frpgolution prior to
anal ysi s. Linear polyisobutylene is used to establish
carryiﬁ%@ut_rtﬁé Ririfatbh mebwdwreie inkentiontis frosi &1 vo 3 eaginl,}0.3 to 2 mg/ml, 0.5
[h]linear determ ned by the visconetry detector) and
to 2 mgﬂﬁl ! tsq%%/ﬁll,v\ﬂogf‘fng(rM M asir eg/med b y the |ight
caftering detector) . The relationship between
[hl nnear and Mv is expressed by the Mark-Houwi nk _
[0033pquat | brparfiduldr dnibediments, ki preferentiat presipkatiordoizcomtagninating proteins
obtai ned fromthe doubl el ogarithm c plot of intrinsic
is dire¥i, 8808bdsihob@edeAs  orMoes nét substiriiallg ldepend, Hpdrhthe presence of polyanions.
intercept. Significant deviations fromthe

In anolrﬂﬁel bR AP t8Shid AL PrebPitatidifot doRBRI NSRBI is direct, and

icate the presence o?rlong chai n branching.

erally, . saml [ | {0i Lo o
does 1L rispc PO REs D U bbolBE BB dCeROMY support. In
signifjicant_ |ong chain branching. The scaling.factor
amother S hoghupati 5 ECer A RESFUEPD Bf oV 0 G RO a5 B bepend, or
relationship. [h ] sanple = g ' [h 3linearThe value o
f g' is defined to b e less than or equal t o one and
greater than or equal to zero. Wien g ' is equal or
nearly equal to one, the polyner is considered to b e
linear. When g ' is significantly less than one, the
sanple is long chain branched. See e.g. E .F . Casassa
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and G.C . Berry in "Conprehensive Polynmer Science,"
Vol. 2, (71-120) G. Allen and J .C . Bevington, Ed.,
woeengasoIs Press, New York, 1988. In triple detecriusmoso13751

SEC, a g ' is calculated fpr each data slice o f the
chromat ogr aphi ¢ curve. A viscosity average g ' or
g'vis .avg. i calculated across the entire nol ecul ar

wei ght distribution. The scahing factor g'vis.avg. is
calculated fromthe _average intrinsic viscosity of the
q@ 'Vis.avg. [h]lavg. /| (KM)) O her preferred
does npizsubgtenta bfdde@pacéﬂm@ﬁ@ msenmbfqugrqgﬁ 5 belevesa coyfaminatigg proteins
i sobut yl ene- p- net hyl styrene-i soprene copolyner a s
and othkrseoledrdes. i The\prOethtidliig@pitatiohld contaminating proteins does not depend or
i sobutyl ene-contai ning el astoners used in the

substah @Iy RPLAS tpsh £LEABHNEY (¢ &0 HOBRIdNS) r@hd%@ﬁpdrtsaoﬁagfgkdgaes of

perneatlon prevention |ayer as described herein may

contan%P o@g‘f@nsoarfd (ﬁl‘lécrflﬁflgdﬁies?%hgl?lf&g%nﬁﬂ@ Rl RhiFal of that component

rs present In other [ayers o'f the artic

nufac

does nB tﬁ%&mr %%eslngy %ubsfzi:lntl%li)yeestgen? npspgc’%lvetl# Ir?lge Pljre]#:é t1al %rempltatlon of
then the other ers of t artlcularl t hose
contamifa g BRI EHBe Oh AR TSR T 26 heFa 1 o gomponent

sane isobutyl enecontaining el astoners. Likew se, the
wouldhe|thrj sheeasiamineting piotsins aso preigrantindlyaireaipignied bath avhan then

the air perneation prevention |ayer and the el astoner
compansef is présanteantlivehenatyis mbseat hé Sunleer leagreple vandd be theaoo@gsnating

may b e the sane or different elastoner. In a

proteit £¢ pref@ent@IRost¢TBifdted fohtBe RahOganRtvdtnithOBsthydrRAE:s present and
Contalnlng el ast oner present in the air perneatlon

when T?Eseeytﬁgﬁ g’i‘eei}sel?aé? N dnfe e sﬁ’cs@ﬁftﬁﬂ? ’Eheosraﬁr%%{'ouh‘f‘of QiitdnhiBating

'ayer, and/or carcass are the sane

protel%vlrg 8%?}{1@&%33}?01: h%{ce%ggu k 1{11t eﬁpgt r?c%yo eecdoI i %rgrﬁtge}s is in the
and g@lo gen content within 2 weight 960f each ot her,

presence @heicoPmopentgy different is nmeant that the

el astomers conprise di fferent hal ogens or conononers

[0034P7 thafy fRen&lAbbaRns tﬁefﬁah%e ROPQ R e in HR|868Re of polyanions or

contents that are not within 2 weight % of each othe

NB uSQR vV,
in the Blgﬁ,egc%%aﬁ%ﬁagl 3oL it ﬁ?/ggﬁngrhlagg ]{n%oﬁ)[ei!\%ng?&drrﬁe%% the method is
ered different from a. Bl M copol havi.n
perforgiefl ghDeotpeise 26 S@l%pgﬂﬂ OB AP SRECe pha aubarae%lrS%Eé support. In
enbodi nent, the el astonmer present in the air
anothqyenhedimei, the avesindi ip perfarnse in sheabsensaioh ageagatessityersy
of isobutylene and para-nethyl styrene and the
contarhimbtine pateos asbdthéryheaanlesont mi the algseetact sobeantzd esentts of
inthe tie |layer, adhesive |ayer, and/or carcass is

aggreddi® eRRBrUontnsthatiRr Rotkind hadbihat 8d16aR8! Praérably, the method is
I sobutyl ene and para-nethyl styrene. In another

perforﬁfm QF HEERSende R of rﬂ.ﬁ& Q@ﬁc@&ﬁ%ﬁﬁ&%ﬁaﬂ 1 afrl3n@! 8&‘ two 01|‘ three members of

erneatlon prevent |on ayer 1s a brom nated copol yner
rene

the rfin SARHRE aF Py RS Ek B aef e G sqppinaine
inthe tie ayer adheS|ve | ayer, and/or carcass is a
proteipt @i theraBoldlss r ubber. Useful DVA conpositions
descri bed herein also conprise a thernoplastic or

[0035§ Ngi Negy el Grdvifidthd methoh o??neq}ﬂ/é?ﬁ)on 1 iAddiihd R ohcoof Jk@ll in the art

ast oner. For pur poses of the present i nventi on,
to seletcﬂg‘cneeiclgi Isgr : églllth(ugéd? andctﬁ%l eddﬁ@ ?g P, e;: Watyre sahmty, cationic
thernDpIastlc engineering resin") is defined to be
any thernopl astic pol ynmer, copolynmer or mxture
t hereof having a Young's nodul us of nore than 500 MPa
and, preferably, an air perneation coefficient of |ess
than 60 x 10 12 cc cmcnR sec cmHg (at 30 0C), and,
preferably, a nelting point of about 170 OC to about

NN PN N

and
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including, but not Iimted to, one or nore of the

followng: a ) polyam de resins: nylon 6 (N6) , nylon
woaosNB6)7s, nyl on 46 (N46) , nylon 11 (Nil), nyPomwu$206/013751

(N12) , nylon 610 (N610) , nylon 612 (N612) , nylon

6/ 66 copol ynmer (N6/66) , nylon 6/66/610 (N6/66/610) |,

nyl on MXD6 (MXD6), nylon 6T (N6T) , nylon 6/6T

copol yner, nylon 66/ PP copalgmer, nylon 66/ PPS

copolymer; b ) polyester resins: polybutylene

er epht hal.at e BT) .. pol yet hyl ene_terephthal ate (PET), i

S“rfac%%ﬁ{%ﬁ’ogfﬁgfa&ﬂ’é’ ?ﬁaiaf%ﬂamle n@?ﬁiﬂ‘*} undeppviieipthiscpypetdptis accomplished
pol yacryl ate (PAR)_ , polybutyl ene naphthal ate (PBN) ,

to enhgncg Gﬁffﬂ%f}cy Sf the pificatenef a pastigdx=hiept proteinli Foi akample, purifications
di aci d/ pol ybutyrate terephthal ate copol yner and ot her

performedatedifferipppileosiues snd surfactant yorictutidtions @fiyhs:compared to establish the
pol yacrylonitrile (PAN), polynethacrylonitrile,

optimz pupificutioh cohditiGhy reRenglT YT Bf teddOhre provided below in the Examples
met hacrylonitril e-styrene copol yners ,

sectiodTEh RaaFICueR kol Bndh b€ pa d lt'ﬁeas%'hﬁ{/bﬁ inegl?(%leﬂ g&c{hs %t,qt s as high as is

pol ynet hacryl ate resins. pol ynet acryla

e A S NI T

pol yvi nyl al cohol (PVA) , vinyl alchohol/ethylene
[0036]copol VitBra fuFédgbjective lof HenvendeR € Fldk RleiadfethEY %;)determining

pol yvinyl chloride (PVC) , polyvinyl/polyvinylidene
conditioAPRh¥ARAabIP @fﬁéYééliﬂ ?Shfiﬁ@.ﬂi%n oy !ta?%é_t %gcﬁetﬁﬁg 'ﬁﬁ‘ HIDRISf their solubility, as

copolyner; f ) c ul ose resin 0se acetat'e,

: , but yr at e; fluorine resins:
oS RS, SERERS, 1 VL )

oride (PVDF), polyvinyl fluoride
(PVF), polychlorofluoroethylene (PCTFE) , tetraf
[0037]1 uor oetihsfferiet embyhtesTeat@Re kyfitant ETmEmount of surfactant that causes
polyi m de resins: aromatic polyimdes) ; i ) polysulf
the prefi@fiial preipRHiPEERIAlSninSting ROEHRC ' i i
pol yp hjé nyl ene oxi de an1 3 |lo§1 ﬂ)? p ﬁgﬁy F@ﬁ%ﬁglﬁlﬁ %Ialé?durlrl]e?ts’ the effective
84 - i-C i : o) 4 C I tonges, d
amoun B A N S N OB Boier 0BT Mo o 5% of i
Lnclusive as well as mxtures of any of the
conmn??ﬁﬂ%?ﬁ%??@e or exenplified engineering resins within
each of a ) through n ) inclusive. For purposes of the
[0038] Pr €S e anh BiBOihRRAt of thE nvdRfidd) itld QBofi: s‘cﬁg&t&ﬁ% hdtRd to a
resin excludes polynmers of olefins, such as
R4 . AL ne.. Pref.erred engineerin
coe T P D0R e PO RN e Rl Rt Bl AR ¢
Fti ar ef d resins jnclude lon 6 | on
concenfifice! §iSH OaPs BNGF Shemdiorgefirep, ey sapins sorfonphighadded to o
612 an their blends. According to an alternative
conceniaianAlfeam @98 uiorate- dr peisulsr embedimienisethe icatignit kefactant is
thernopl astic el astonmer conposition may be fornul ated
added tp gicapceatratien obfdradk(1% ted.ivh, 0 diPotodnd7 Mer.e1%he 01Ot 0.01% to
resin component is conprises nylon 11 or nylon 12, and
0.03%.nyl on 6/ 66 copolynmer in a ratio of conposition (ratio
by wei ght) of about 10/90 to about 90/10; preferably
about 30/70 tgo about 85/15, Such_a thernoplastic
[0039] ¢| a5t Bmelewg@@mt qfdhe pyewtipng thetsberrimentensdmaetbadis accomplished
provide a thernoplastic el astomer conposition having
when the ggienie surdastantyis ant gmplripathiopeanarniae compgund.of the cured
surface of a tire innerliner as well as superior air
[ ' [l . [
[0040] L:f :Et:nleé) }grfepﬁ{r%gger tblﬁ?%ﬁgﬁf tihggqlubl?lge(fj t%rrrg%? Isa;ortgi}l Iisns(T:]ubj'Jlec e%ch further

processing after contaminating proteins have been preferentially precipitated. Such further
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Optionally, other rubbers or elastonmers can be used in
conbi nation wth the hal ogenated i sobutyl enecontai ni ng
wehkemstiosnmes. Such an optional rubber conponent PacTiuse®s/013751
hi gh di ene rubbers and their hydrates. Hi gh diene
content rubbers or elastoners are also referred to as
hi gh di ene nononer rubber. It is typically a rubber
conprising typically at Ieg§£_50 nole %of aC4 - Ci2
di ene nmononer, typically at [east about 60 nole %to
about 100 nol e% nore preferably at | east about 70 o
processimg eardintluda bdditionad purifitationtstepranseayp fefastinity gr eancerigaion, dialysis,
about 80 nole %to about 100 nole % . Useful high
chrom#Ab @By RNNBPLC Ieikesslusival chekendtograploy )y stectsophnrksis, dialysis, ete.
copol ynmers of olefins orisoolefins and nultiolef ins,
or honopol yners of nultiolef ins. These are well known .
[0041] ol arAS SR8 HETEH AMPHDRUEHHRIPERPAYTRANA 9gmBFHsp compounds having
(Maurice Mrton ed., Chapman & Hall 1995), and THE N
both cajlaNDERE noT-RUBBERPPIBBOUK tizzeperal famata offeithert@hy @g RNH; . Q
R.T . Vanderbilt Co., Inc. 1990). Generally, other
indicatepthaptha hitfogehés s qusehary ammaértiemycesdntlyibondett fodiour organic groups
i nclude, for exanple natural rubber (NR) , isoprene

which ﬁﬂ? RE a3} be bERRYWhatEsholad} Wher! #BREE groviby bRMdnded one to
but adi ene rubber (SBR) , polybutadi ene rubber (BR)

anothefj hl?e? dljlﬂg*n ggpﬂ%%g? ﬁfé%g)so? Q%§ﬂ§?g§g%§?§?sN%e£éh&iﬁg lo the electronic
ULt BB P O s i
amphi]%qlzhl\{pgp@nnggi%&yg%bg@g%?elcgdﬁ%f (‘Elgehg%g{;ag fm IRm“L,r tlljllg kc)(()elgals)ound isa

aromatic vinyl or diene nonomer copolyners, acrylic
primary abtier whéra@MR is an dipbatés groupt Aliphatig Igeayes ateoricaichfifgrganic groups.
rubbers (for exanple, chloroprene rubbers (CR) |,

hydri bb . (CHR .chl | f d I h
oo "l R 0 SN pB) B e
i.d-nodi fied chlorinated | yet hy] , ..
AT RN G BT N e A—

rubbers, dinethyl silicone rubbers, methylphenylvinyl
fluorids;j ¢lilenides brarmiderany ipdidedomsr - cont ai ni ng rubbers (for
exanpl e, polysulfide rubbers) , fluoro rubbers (for

exanpl g, vinylidene.fluaride rubber . .

00433 v e g e P St AT Bireps wamonivp pyrgpound has a
| uor oet hyl ene- propyl ene rubbers, fl uorine-caqntajnin .

least ogg phiphsiie chyipharag @2%&9@9{@%&%&@%@% mﬁ%@é‘f\w anthnonium

rubbers) , thernoplastic elastoners (for exanple,
composing henat-leash pag alinhgtiethain bawpg 8-18| carion aemst oner s,
ester elastoners, urethane el astonmers, or polyam de
el ast ojrer s and thei.r .ni res. Br [ .
o044i; £ SRS Rl Y s vt ot Gt Bl R AR o il
I iepe r r rene- [ r r, .
compq%gti)ég gﬂglgcgqﬂ?%gtp’tﬁq? gﬂggp 8‘2‘%‘ 3 g,%lg g%tg gyr? ir?iumusgﬁse, stearamide-
acrylonitrile-butadi ene rubber and the like, which my
methylpyridgndamzshlis davayl Hynidinganisalss, el awaolninysalis, lagiyhaminopropionic
t he thernopl astic engi neering resin and thehal ogenat ed
acid megtoh eityl @ile; laomyt animonpgopiohibaciddhéthlesalts,ilgnyF diowtityl etaine, stearyl
solubility, a further optional conpatibilizing
dimethy) BEB6HeS HuryTalihyato:y@ By Lbethiak ahd) BerRieihRaRAS s, €nhanci ng
conpatibility of these polymers. Such conpatibilizers
i nclude ethylenically unsaturated nitrile-conjugated
[0045Hi ene- Barphipaihig Amseaniim coBROWSIS oThietemay be beadsinglpi@Ryt are not
epoxyl ated natural rubbers (ENR) , NBR, hydrin
limited wohedadecydeyridininmixhénrklealequatinking nesatt Hexeddcylpyridinium chloride,
Conpati bilizers are thought to function by nodifying,
in particular reducing, the surface tension between
the rubber and resin conponents. O her conpatibilizers
i ncl ude copolyners such as those having the structure
of both or one of the thernoplastic resin and rubber

o .
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reacting with the thernoplastic resin or rubber
pol yner. These nay be sel ected based upon the type of
woheostoser7sopl asti ¢ resin pol ymer and rubber poPgmRIS2(106/013751
be m xed, but useful copolyners typically include,
e.g., a styrene/ethyl ene-butyl ene/styrene bl ock
copol ynmer (SEBS) and its nmaleic acid-nodified form
EPDM EPDM styrene, or EPDMjacrylonitrile graft
copol ymer and their nmaleic acidnodified fornmns;
styrene/ mal ei ¢ aci d copol yner; reactive phenoxy _
cetyltrimpashylgpmasivne clhlesfie, mixpdintahai dinpgthl peazylammmeniym el eridg, cetyl
the conpatibilizer blended is -not particularlylinted,
pyridirhur, chisidn (GBEY, N, Ny dineaity \N-{ 5[ 2aBlo(it, 1,83 5tetamebglbut -
parts by wei ght, based upon 100 parts by wei ght of the
pheno:BAEHERS ] ctBOIDeRSMEmethAnghRGA uMCHIGride, Bikyl-@inddthylberiZfPammonium
t her mopl asti c engi neering resin polyner and rubber
. O [ . . .
o BTNy EALEDERK| B 1 BRLIGRIS LY retylammoni
or "crosslinked" o the.ch

om0 85 oo S P s o R SRS
dimetiyh e SEsH AR LI oA PR AR ESo O Brfobre

extent that the el astoner undergoi nhgsuch a process can

[0046]P' OVi 48 JhRenHOBRRSR YT Yhe iHAGHLANRE aRbRPSMHd SRmbRRM &&Hleund isa
fromthe curing reaction when the tire is put to use.

For. .nour . | pyention, absolute

cetylp %rgch%l]%g)[ ]ﬁgﬁsﬁgl? ggs%ecﬂgglﬁéllgﬁ%péhelg@ Sons is not r equi red
for the el astomer-containing conposition to be

[0047]consi d@rtmbdigéht of theliheditiod atle nixtuttdSsihing kKieddesired protein
For exanple, for purposes of the present invention, a

furthert donprRON R fubr REnPBnédIN&Ich b9 88U A% MpeREMO déd AT pas ed
on the present invention is sufficiéntly cured when

. the.ti 0 ' it 4 ent passes the
Inw““ﬁg%%%%%??f%?%%ﬂ%pxﬁkg%ﬁPﬁkéﬁﬁgﬁntests during and after
manuf acturing and perforns satisfactorily when used on
[0048]a Vehi la@. enfbodihedtroptles intdigioa ol oslllaraydni®nents are one or more
satisfactorily, sufficiently or substantially cured,
proteingul cani zed or crosslinked when the tire can be put to
use even if additional curing time could produce
addi tional crosslinks . Generally, polymer
[0049]c o np o slintancmshodament, of throiswention dhe tergst piein mayrhes, regemabinant
crosslinked in the finished tire product. Crosslinking
protei)foivexagpid, aRkhBiind.s acconpl i shed by incorporation of
curing agents and/ or accelerators; the overall mxture
of such agents heing typical]l]y referred to as a_cure
[0050} sy st ehhe mpthod of fhegRpmentinn can heussAye PRELY Hyastséy of meteins. These
performance characteristics, and durability of
proteinsuhayaimiclude, b loteamot diowited (o dutibadies dimtaase, ligterfetoattsth, lagch factor X
the nunber (crosslink density) and types of crosslinks
inhibitof racidcedkiyriighut leasevill] etastsez,dysoapme Spaphing perokfdaess, pend@eatic
Helt et al., The Post Vul canization Stabilization for

ribonu?ﬁése?’tﬂ% 28R 518 -9 chrbBR1D, erabfdékin) StapBRABESechdlrsidienterotoxin

se conponents descri bed above that facilitate or

[ 0 f . r :
C, s EEER (b Sl oufs BRKGRPSBrerP RO FEIF o nder lkaline

. peroxi des, and other agents comon in the art, and as
condit{pBScr i bed above. Crosslinking or curing agents include

at |least one of, e.g., sulfur, zinc oxide, and fatty

acids and m xtures thereof. Peroxidecontaining cure

systens may al so be used. Cenerally, polyner

conpositions may be crosslinked by addi ng

curativeagents, for exanple sulfur, netal oxides

(i.e., zinc oxide, ZnO , organonetallic conpounds,

radical initiators, etc. and heating the composition

or m xture. Wen the nethod known as "dynam c

vul cani zation" is used, the process of dispersing the

o e o N T
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process in which a thernoplastic or engineering resin
and at | east one vul cani zabl e rubber are m xed under
woansiosiions of high shear and el evat ed t enper aPaTAISRIV6/013751
the presence of a curing agent or curing systemfor
‘the rubber (s). As aresult, the rubber is
si mul taneously crosslinked and di spersed as particles,
preferably in the form of qlgicrogel, within the resin
whi ch fornms a continuous matrix. The resulting
conposition is known in the art as a "dynamcally .
[0051]vul cardhzedmhbdioyent of thpuventigpihsdingyt praigimamiay: be an antibody,
vul cani zation is effected by m xing the ingredients at
receptod, drefpR| wdrspert piuteih, iddmahe,@r faigoweat thireoford cunjugate e.g., conjugated
tenperature of the rubber, and at or above the nelting
to a sedRARBERYr & BEmidafod HRKIRP! astic resin, using
equi pnent such as roll mlls, Banbury(r) m xers,
continuous m xers, kneaders, or mxing extruders (such
[0052]as t wiAntdodeyimskededuie prs)not limtited to meneclenals umasrizash plimeric, single
of the dynam cally vul cani zed or cured conposition is
chain, bidpédcific) Pubifiahsica i (ah)2 freghent, frdgatentshpeodudeth &y aikab expression
cured the conposition can be processed and reprocessed
library ¥t CRIRMSRE i aNiRld) bhes IR asd bfitopb DERINS AEEhaRNBT AYRST the above,
such as”‘extrusion, injection nolding, conpression
. . . r . X o .
but wiff o ot B BRARB: OF int bEARLAG I el Rposively charged.
vul cani zation process, curative addition is altered so
[0053]as t 0 Edtlpsépandtioalof ynosiociohblemebodiby any techmidue tHat proivigles for the
or crosslink, at |east one of the vul canizable

productBARe AfiHcly infblSc lerBaRintih@SusCael oF icBIY 1iaés heRBé udeThese include
vulcanlzabre rubber, el astoner or polyner and at | east

but areongﬁ (l:lglﬁjlte}zﬁ:{ﬁ gheg{dlgﬁtgérkqg )t&?girq\ﬁ? h? Rg%ﬂ%ﬁ%@l\/fﬂ@eﬁg (I @7% , Nature 256, 495-

\Y e east one

7 ST SR THOL T b 5 A SR ot 1o

presentinvention, the dynam c _vu] canizati rocess. |
Il g v Gole chald Oy b Bea e G e (rABP. F50-203D), and the

achi eve the particular advantages resulting from such
EBV-hyibdidfine aechoique Thperoflatd lowhangmaneslenshamibodies gﬁlpkeeé ak.H85,

can function in the present invention: ZnO CaO MO,
Monodb2Z4DA ntiBodi8s Ahé QanbeZlBrapyndldd IO Liddh &se ppefd96pxi des

can be used in conjunction with the correspondi ng

netal stearate conplex (e, g. he stearate salts of
[0054]7,  caSuqppntifpdiesmpy & pb fihe b Forh etk TR B

a sul fur conmpound or an al kyl peroxi de conpound. (See )
recombinsuily expresslizdividnalthssyyandhght cheing Jheriap goia may be seepmbinantly

NBR M xes for Seals, RUBBER WORLD 25-30 (1993). To the
expressed it thy sandgesil or(combitedria vitt@aftdrtseparated deptressioredrel mirdication.

for the vul cani zati on of el astomer conpositions. The

NuclefeWeiddqe.8980% pidknid Wedtbr) @hcodind @ Bésired Beitsoraighdthdi®aséncoding a
one accélerator, is often referred to in the art as a

molecﬁféréggg)afls%ésatcﬁgﬂe l%av% IgF fi DL B bR domath GHHR BMSERIA into acell

cause typl nore than one curi ng agent

i s enpl oyed for, beneficial effects rticularl [
expresgig SRR B ReR et B SEG et ekl PR AlIBSS heavy o
. el astonmer is used. Furthernore, because the present
light chpipe FricyProgsion QhAmEIuRELS RIP el erafivel¥dheBvA C%?la% golecules

it is necessary that the properties of the cure system
comprsieg theaptiekle regiothdersof pny Chifotheref can apttienaliibe expressed and used

conditions of the invention can be net. In particular,
withotittBe Efe@é@@ of DVémpleaassy Lipht chamsortlight dtargeatiabiticpionnIn other

of the vul cani zabl e rubber conponent (s) wherein the

rubber (s) to be dynam cally vul cani zed are added in

at least two portions. Furthernore, it is necessary

that all of the rubber added in a stage be cured

before the rubber (s) in the next stage are added,

such tinme period being characterized or neasured by

. T L
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are capable of reaching at the tenperature of cure if
nmeasur ed i ndependently of the dynam c vul cani zati on
wonres@ssi78n a tinme period that is | ess than abear/ush®e 013751
m xerresi dence time. For exanple, in order to
determ ne the cure response of the particul ar rubber
(s) present in a conposition, the rubber (s) and cure
system can be conbi ned by neagns known to those skilled
inthe art, e.g., on a two-roll mll, Banbury m xer or
Xi ng tru er A sanple of the nrxture of ten
emboqgn@’r%tﬁ»r%sﬁ grfohediepand nielelrs spmbe A orderigsmingl madifiedse.g., by C-terminal
.. cured under static conditions, such as inthe formof a
amidatigyl of Nieratinalgiceiylationnl d that is subjected to heat and
pressure in a press. Sanples of the accel erated

conmpou cured. as.thin pads for eSS|veI | on

[0055] 1 e ‘gn jgric %“t‘ra?"%ﬁra TP&%@? El Y)’Pféé% I’(Sé’s"i ived from
for stress str n roperties and/or crossllnk density

differepanimplinerics S sehayingc yasiablearsgionisiesvechiremtaanpringyumAb and
Anmerican_Soci ety for Testing and Materials, Standard

a humaygmynmpRRbulingopgaraegion| (§ee, elgs Cabilist erah HS. PanurB16,567; and
can be tested for state of cure using an oscillating

Boss etlals dJ.8uP&. Nhefft4,897.) Bsthnigdesfor iastoductidatofichimeiic antibodies
American Society for Testing and Materials, Standard

includ ABENDRAA8 fhe genbREbMG @61 thﬁ&ﬁﬁmbfé@ulm hﬁﬂfﬁ)ﬁlﬁg Eﬁ?geﬁfspemﬁcﬁy
cure, it is preferable to dynam cally vulcanlze t

togethér' with n%%hg:s %ﬁgﬁﬁhlﬁgn aﬁtgﬂﬁy RS éf%)p@gﬁ% 1{1 %ﬁ?lhaac%lwty (see for

yna canlza m xture

conl 58128, 0 8558 PR 00 B BRI, ne
oS3 2RI SO B8l 3 2R 55 110

greater than about 90 % ; about 80 %to about 98 %;

[0056]about Bremahib & AR g& e %e%‘h b%@gg@és 3 %9(151]%1%? stpeggs having |

%in atime perio ess t an -or

ent t b t t.ne reside xer
ore or %%E%X@%rleaﬂe RERREIoE mgwswn&%sf&%aﬂmma AsRgcies and
r ubber (s) to the dynam cally vu] cani zabl e m xture
ffame“é‘rfe regions fomyp hupaadmpamgglebylin mplsculse feehmistiss &t thepledrction of
(s), if any. Cbnsequently at the conclusion of the
humanggph apiileodies ase aeczibed &n esnopless Queers W8I RairiNaah585,089 and Winter,
rubbers added to the conposition are sufficiently
U.S. PatuNed5,225,a8h e exteheofths framdworlopgions @6d DRsHve been precisely
t hernopl astic conposition of which they are a part,

define®(sBe, " S8quenbéstof(Fbieilof IhAMh&bgicsl Bk i I@l@'&ﬂ' E,eét AUeTs,

as a innerliner for atire. For pur poses of e preésent
D aﬂhﬁﬂ SOk 3 can be referred to as
°P ﬁstantléﬁly u&ﬁ%ggﬁ%ggygg'lt w || be appreciated
that t he vul cani zabl e rubbers will be cured to at
[0057]1 east Sifgle ohaih laatibmkdsrmuerfosinad ey tiikiigrtke Béavwah@ Nght@¥in fragments
are capabl e based on the cure system tine and

of the BRI A AR am@itFaciy ﬂll% t¥ultihB & §§1ﬁ%ﬁ c‘ﬁ&n‘ﬁé’lﬁ)e fide bf‘él?hnlques for

rubbers will exceed maxi mum cur e. cure
t
e e T ze?méepw 4678 B

0SSi erse articles t esce
o, FEBRL L Rt B et ol o ORE B Vel eyt i D R ge70-ssss:
m_x erations, which is undesirable. Cbnversely,
and Ward, frrﬁg 528 dé@W%%?"b 560k e the rubber particles to
| ess than the maxi num state of cure of which the
rubber is capable so that the flexibility, as
nmeasur ed, for exanple, by Young's nodul us, of the
rubber conponent is at a suitable level for the °
end-use to which the conpositionis to be put, e.g., a
tire innerliner or hose conponent. Consequently, it
may be desirable to control the state of cure of the
rubber (s) used in the conposltlon to be Iess than or

~r-ns _r " o - Y
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| ayer or film any conventional curative system which
i s capabl e of vul canizing saturated or unsaturated
woabsgsnased pol yners may be used to vul cani zeratr/usemsni13751

the el astoneric hal ogenated copolynmer of a C4 to C
i sonpnool ef in and a para-al kyl styrene, except that
peroxi de curatives are specifically excluded fromthe
practice of this invention wgen there is present one
or nore thernoplastic engineering resins such that
per oxi de. woul.d cause .such resins thenselves to_,

[0058]¢ s ‘gﬁkgp e‘flhc ?ﬂ@?c’%é( i} & grRgtisalbeenginecradantiRgdy whichmecognizes two
resin would itself vulcanize or crosslink, it would

types qfdargets eign (lag seeeifis spifeneyand (2t triggm” tivdscrtepd. @ dtci receptors on
conposition. Suitable curativesystens for the

myeloid|cg8s. Gluch bisperifiabntpedats edn be pripyire kitharyahemicad torjhigation,
present invention include zinc oxide in conbination

hybridenb forzédventstad bill€ull bidledf fehghd. and, optional |y,
one or nore of the followng accel erators or
vul canj zi ng agents: Permal ux (the

[0059]; - or t‘h‘ﬁth‘?gy figemantg inrdudpaut agsf nad lisxited ¢erThetal) fragments, which
HVA- 2 (nphenyl ene bis maleimde) ; Zisnet (2, 4,

can be praducerkbypgpso-Ggestion af irentibodDBBIEC {12 iand tiei FEaBTY Fragments, which
di t hi ocarbamate) and al so i ncluding for the purposes

can be géndrited py eiebingithy @i541ias bri@g&T o EEbICRAAAGRE Slternatively, Fab
Tetrone A (di pentanethyl ene thiuram hexasul fide) ;

expres{oh liBries fa) kY l:@ﬁsﬁ‘)ﬂcb@ﬁ %g%)% gf %1“ hbgd! %)cieggésgﬁftg 3?7% -ﬁ gggﬁlo allow

f or mal dehyde resin Brom’na

. l.dehyde. r esd - 1. DP i phenyl . phenyl en e .
rapid ah @48 SRR el Pt P R iR RS sty
wood rosin, abietic acid; and TMIDS (tetranethyl
[0060]t hi ur dmadembbdihea) of the $B&niion, CRILRAS isQicwde h sul fur.
However, in the present invention, since each addition
of wvul cani zabl e rubber (s) nust be cured to at |east
[0061] 5094 ofln pRagher smbodapent inventionsthe utigase iy manuealian veicase.
tenperature conditions of the process before the next
addi ti r : . ured by the.residence .
00621 £ i anihr iRRAGh o B HFERILG B SRS varian
ust the conposition of the cure systemto achieve
nmnun%%@ﬁugaghitable result. The nethods by which this can
be achi eved are generally known to those skilled in
0063t hi s &k hnARg eafbR dimkr BEth il 7 b hriRRQv ;
[ ]e.g., by use of the nethggﬁ§§Pb$§?%%ﬁggﬁ%%#&g@g%éggpmwnw
uricaseCUr ati ve accel erators include am nes, guanidines,
t hi oureas, thiazoles, thiuranms, sulf enam des,
sul feni m des, thiocarbamates, xanthates, and the |ike.
[0064] Accel & ardtlm eofbotlineent of thefihaaess, thayareat ?@&ﬁmﬂcﬁ&e@ designated
by adding to the conposition an anount of the
PKSANBGG®k&r ant . The mechani sm for accel erat ed
vul cani zati on of rubber involves conplex interactions
bet ween the curative, accelerator, activators and
[0065] pol ymbr snotlied esibbsinaink obthetiinentumitheploteis it dniBodys
consunmed in the formation of effective crosslinks
whi ch_join individual fg%yner,chains t o _oneanot her and
enhanl:‘léar{ T §PBpdinient of B drvengien. iheaniibodyrisa siagle ichain antibody.
Nuner ous accel erators are known in the art -and
0067] i Nl UBLanoBék eAbBAL Pk i Falo
[ : stearic acid, di p%&%f%gﬁggflg% tﬁﬁ&g‘% 1s%W19f%rferon.
tetramethyl thiuramdisul fide (TMID), 4 ,4
[0068] ' _ g t hi angthen ewhodimeat ¢DBDigventiet thanteafbrohiisingdtferon beta, In a
~ disulfide (TBTD), 2 ,2 '-benzothiazyl disulfide
particul¢NBmR)dimbrexurntbnftrends ihterferbi bth i DSNhEGLSS. & SO R 284:316
salt dihydrate, 2- (norpholinothio) bénzothiazole (MBS
or MOR), conpositions of 90% MOR and 10% MBTS ( MOR
90), N-tertiarybutyl-2-benzothiazol e sul fenamn de
(TBBS) , and Noxydi et hyl ene
t hi ocar banyl - N- oxydi et hyl ene sul f onam de (OT0OS), zinc

~ I . —— T\
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the desired portion of the rubber conponent, the
rubber conponent optionally containing one or nore
woizbdsas117ext ender and/ or pl astici zer by, e.g., PaTAISY6/013751

the rubber and the cure system conponents in a step

prior to addition of the rubber-containing conposition

to the thernoplastic using any m xi ng equi pnent

commonly used in the rubber,industry for such purpose,

e.g., a two-roll rubber nilﬂ, a Banbury mixer, a

m xi ng extruder and the |ike. Such mxing is connDnIy

(1980)x@®d¢1e@ o chal., Netwe) 257:41111{§98Qh ¥ ehvatipark. sbalp ddict Acid Res., 9:731

Al ternatively, the rubber conposition can be
(1981)RtommlicMateed.,iBroa Net'hdead Bcia (1HiS), A8:2848 (198¢); Rufdpean Pat.

carrying out dynam c vulcanization. It is particularly

' Apphcmcﬁlfleds 3033 f}ﬁibhbﬁlﬂ MY 6, 19831 BIM1B8, SibkRidSRE, 19) 1988 34307

ber phase [ r'ubber conp05|t|on al’so

n a
pubhsh@@tAL%t J1osi n&id@éléﬁg n no. r@rﬁﬁ ik dugl %lxg)ég@g‘ldr%sénbed various

ér conmon | ients for t'he Inte

cati r.t he addj tion of f.
o ORE! b BlafiBraRbt B orichi Foplob ke imabingp TR drvhiaes
hit is intende carry out dynanic
Procedw PONETIB6 A0 RUGHIDESHESHmGE ROTFS el siafy dereTibad indd S. Pat.
| east one curin %ent IS typlcalhéppresent at about
Nos. 4,850,10% %@mméﬁa 3% and o3 A361 gncaeryboluet ab., Blatuge (1980)
about 10 phr. Useful conbinations of curatives, cure
287:198187 hihé Ssarrieta and Kbmbatey Bsochamnisng, 1 0:H447 (1a7Ed as
follows: As a general rubber vul canization agent,
e.g., sul fu cani zatj on agent, powdered sul fur
[0069] pr gCI 6{1 laé)lag{ﬂ:u&lj pfﬂ{hpc?lnmnb ﬁlledt@%gp@it%ﬁ ?sslﬁp %ﬁactor Xa. Leech factor Xa
surface-treated sul fur, insoluble sulfur,
may becirpgsicst by iane eshadkron, to ank of $A othgiastubychiad éhe methiod described in
m xtures thereof are useful. Such conpounds nay be
United S¢eb Raterd INca gt 1346 fand baerhatdorial Phtent Rubdibatidn Mo fW094/23735.
(parts by weight per 100 parts by weight of the
el ast gner conponent Alternatively, where the use of
[0070]sych &n ARERIOP qnéog BEENSPEON. A1 smcling &t dnae foroegpesn about 1
and resin conponents present an organi c peroxide
minuteapd ebeiit A thoyrs, mgenprefasaly &9 lammutes to about 24 hours, about 30
t - but yl hydr oper oxi de, 2 4 dlchlorobenzoylperOX|de 2
minutes & abiorel hirbdurg, abbut i m(ﬁu{ds ud wbqe 8dwyys, hisa e miRutes to about 6 hours,
, b-di et hyl hexane-2, 5- di (peroxyl benzoate) , and

about 30ininufes So SRS ﬁQi‘oursV\‘ilﬁiﬂlt 86 Bt Hehbe i Bho e b6 B Obrﬁmutes to about
present at a |evel of about 1 phr to about” 20 phr.

1 hour, O BBSutYSBTBbutCH ki ves include phenol resin
vul cani'zat i on agents such as a bronide of an
al kyl phenol resin or a m xed crosslinking agent system
[0071] cont ailmangmbbdinreatis thh inventen, tlhdomtaeing isedone rat a tedipeeature from
hal ogen donor and an al kyl phenol resin and m xtures
about 410@% gbdut 358C RGNt Rr bR HE a¥ys@dicatioabb@vebcof about 1
phr to about 20 phr. Al'ternatively, other useful
curing agents, cure nodifiers and useful |evels
[0072]i ncl uddezsibjectdriahtionatsd providesaise bEeatmnie fuafactant 3.a08ngle agent for
phr to about 5 phr), stearic acid (about 0.1 phr to
punfyn&@@ﬁiotﬁn Bbvihg afB@eRSiriéPomt igf@itdr ARMUT uktlep alkBlind CondbRik.
| yserge (10 to 20 phr or so)
qU|noned|OX|ne pdi benzoyl qui nonedi oxi ne,
[0073] t et r adhe sHbice iBEFsien alsa GrIdes @l yricgsepwifiadgndperisaling conditions
(about 0.5 phr to about 10 phr), nethylenedianiline
from a fratoret by0th® adgdition o6 catplputidihiinp hhtl))ridamdher'mixmrees
thereof. Further, if desired or necessary, one or nore
of a vul cani zati on accel erator nmay be added in
conbi nation wth the vul cani zati on agent, i ncluding
for exanple, an al dehyde-anmmoni a, guani di ne,
t hi azol e, sul fanam de, thiuram dithio acid salt,
thiurea, and m xtures thereof, for exanple, in an
armount s of about O 1 phr to about 5 phr or nore. The

e o, S o " oy
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rubber or el astoner conponent. Consequently, the
process enpl oys several additions of at |east one
woubis@siiosnponent, preferably at | east two SucRCT/US2006/013751

addi ti ons al though three, four or nore can al so be

used. However, in each instance, the staging is

subject to the vul canization criteria, including mxer

residence time, as describegl above. As described

herein, the preferred pol yrmer conponents conprise

hal ogenat ed i sobutyl ene-contai ning copolyners as the |
[0074] vul cali anabitedimenofigre ingsition, te yricassas obfeinad f@mpa bagterial cell

such as chlorinated butyl or brom nated butyl, and
comprisMiPDNRaéReding Sauiridasiby pARiiod @inprising trafing fedrcteBRMSIL so as to

copolyner) , and a thernoplastic polynmer such as nyl on

| | @ MR Suridake.l S

xp reSSg%??ygﬁg%rgé“ﬁ??éeﬁ%égﬁg{écfﬁe g?rilam cally vul cani zed

conpositions of the present invention conprise the
[0075] r ubbe aonmpmdenent(of Yheainventibing thergisase is taseverad fram grecipitates

fully cured, phase of small particle size in a
within 168 Bhdt&r0dsll.mat ri x of thernoplastic. Wthout wi shing to

be bound by theory, it is believed that the fine

rubber di spersions thus obtained.ip the %ogpositions .
[0076] of t h&hppubieshinvepehalse Aroyides PHEfFbWHase Iqrisp 1} prepying a uricase-

the chem cal reaction between, e.g., benzylic brom ne
polymepregegie.i n BI M5, or allylic hal ogen i n hal ogenat ed

butyl, and term nal am nes in polyam des at the phase

bound . between the djspersed,r ' :
(00771 (e ¢ REY FEBPGE 0 Par R aur iy PHATTE P B o@boint greater
of such interfacial reactions duri.ng bl endin nd . .
than 7 efitainable he 8 JrethadLonpsising CONGURSATYES %O%adv'ygé‘?af‘spmm with an
. avoi ds coal escence of the smal| particle size | ..
effectivei anpentelh satiohisrsupfhetert, undaeeaaditions gerhyifatthe protein is positively
particularly fine dispersionsof the rubber phase. The
charge®6ChHsaanRER dBipositied chargerahd cécalveringgibe porieini s conmonl y
referred to as "reactive conpatibilization" and is
described, e.g., i.n U S Patent h?s . &f5§1’864]fﬁ9 i
[0078] 6, 469 The PubirstdpyHEPR Alse PRARSSHGT ¢ eetyPyHdipiumgsalf {pI purifying a
same tinme, because of the interfacial stability in
proteinttagig andsoelactris pomgaedten thiydd i mmi sci bl e syst ens,
phase i nversion of the higher concentration, |ower
Vi scosj t ol.yner blend co nent., . . .
00791} s 7 Pt B SR s MR G whblie L R AR Bn effctive
effect, of interfacial c atibiljzation. Odi.nari
amount of acaSOR TGRS RS SUR0 0 et BFotengy eshyely
viscosity, polynmer physics would dictate that the,
chargefl,ahe pHwiilloesi with fhearatine of ghechrest protei Havavge the pH is preferably
conti nuous phase. (See, e.g., D. R. Paul and J . W.
betweeBa/H0ad pH11; Meferesinlanges3eé fromRébout PEE pdpll10,@Ehto pHI, pHS to
C18(1980), 109; V. I . Metelkin and V. S . Blekht,
pEHl’gﬁkhgbgﬂogp%H8@§5ﬁ984), 476, anq L . A . Ultrackl, J .
eol ., 35(1991), 1615). The primary invention that
eventually led to the introduction of conmercial,
dynami cal Iy vul cani zed al | BYAMBLES/A was that by A .
M. GCessler, US. Patent No. 3,037,6954. Subsequent _
[0080]c ONPOSTHd cxampleasedclofollBRDIVE actdoytioto/gid dpyndensandingthe invention but
successfully devel oped and commerci al i zed, (such as
are notSathal! ANAM shoulddveheashstrhablb g itSyipe i any, wag a
consequence of causing a higher concentration, |ower
vi scosity EPDM conponent to be the dispersed phase, by
EXAMBLEdni Pseiof €RE fepBurifisatipy ofRecombipant Niammalian Uricase
pol ypropyl ene and EPDM in a m xer. Even in the absence
of reactive conpatibilization, vulcanization |leads to
the nost significant increase in viscosity; in other
words, the viscosity of a vul cani zed conponent is
effectively infinite and the thernoplastic phase can
become the continuous phase. By inposing what anounts

. T~ A
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25

70 vol ume percent of rubbers. Furthernore, while again
not wi shing to be bound by theory, it is believed that
weacerodilg t o packi ng theory, the maxi num vol unmeCT/US2006/013751
fracti on of nono-di spersed spheres that can be put
into a fixed volune, based on a hexagonal close
packi ng arrangenent is 0.74 or 74 % of the avail able
vol une. The maxi mum vol une_k{acti ons achi evabl e based
on random cl ose packi ng and cubi c packing for
nono- di spersed spheres are believed to be 0.64 and
0.52, respectively. These conputations are descri bed
1.1. Backgund< . M Geary, J . Am Ceram Soc, 44(1961), 513.

In polynmer blends, the dispersions are poly-dispersed
[0081] whi ch Rherrhaeefi¢at geade uricasexnust bé ngpentielyfrackd donoirigass protein.
fraction. Taking these factors into consideration, it
MammbEare¥iesé Gcodidvatic pExi N8 Daséduted oL W @turdulated intracellularly in
pol y-di spersed polynmer in a binary polynmer blend would

precipiPfesdiatir 16 QrdMeARferB] 1y N MORIsRE HolIE (IBIPWRKE can be easily
because interfacial stabilization prevents phase

isolate(];lj Po\f%&f)e%rhuntﬁgﬁfolﬂam éHﬁgPa%tgf? i'[)ger ngl%sgﬂéfﬂ%wiggeg:lgﬁgomain scrambled/ mis-

ynamnm cal'l'y ‘vul cani ze

di scl osed i.n EP 7 761 Al and EP 0.9 39. Al .was . .
folded PYPysgd PLUE Pelbese Rark sttty o cop e edgBisese if & precipitated

content can be achieved in the dynam cally vul cani zed

form. Bxpapwrsiof peiease dB-1ikg slomeateiataniatkabing pbln e-gs aBow gk &d digigcdissolved
of further packing of rubber particles through

the prenipitbiied praigie. Themmse gontarit desblubiived Helike eleinents was about 40 - 60%
occl uded rubbers are substantially fully stable and

and redudiel @kte@siat poieRcatioh o biRhGEN hdbhdReeslBRicAS. prdpuirstichaHeksn, we
achi eved by causing all rubber (s) incorporated in a

demongt.thﬁg Puﬁﬁ@ﬂi%n%? uftask 36d E@lefloﬁro@éfﬁ Wikl @ At 63 hssdsBed by a variety

wor ds, reaching at |‘east about 50% of maxi mum
uy e ref erabl { | % .2 .
ot metf o SR Bl sl MR P UL BBl e s
. .. before the nex yantit rubber is. added, .al so
activity, gheonmen S PRRso i Aeks DGR S PP e 4 FgErgSDS-PAGE

preferred hal ogenated i sobutyl ene el astonmer content, .
gels, and/fhie manibpr prdesiemer Heaks which enprss in # elromatagram follayyiag size exclusion

particles, is greater than about 60 volune %, nost
HPLCpreferably greater than about 70 volume % . For

exanpl e, the el astoner particles are present in an

I e group consisting of greater
1.2. MM@A@%&%& to about 80 vol une % (based
upon the volune of the elastoner (s) and the
1.2.1. A Nai(cOs Byfier @H 103hout 62 vol ume % to about 78
vol ume % ; about 65 volune %to about 75 volune % ;
[0082]about Hds bofferveasipremraboudissthving Nab# Qs tp adbmlicorizentration of 50
volume % to about 78 volume % ; about 71 volune %to
mM. ThB o wBladj@diet® 1907 — 1A UDepeAdit@l din@arting eHA0QWI ) or 1 N NaOH
volume % ; and about 71 volunme %to about 80 vol unme %
; r exanpl e wherein said el astonmer particles
nmyb%%%%?ise about 62 volume %to about 76 volune % . In
the present invention, a thernoplastic el astoner
1.2.2. ctdpasSPCisolutioavi ng hi gh rubber content is achieved by
use of nultistage addition of rubber (s) in which the

[0083]cur e I Bj%8 TPY wad/siBpdrbd b iiselimgCIT trodikiitbdtwatBietolagliml
the m xer residence tine, thereby achieving a

anwmﬁ&ﬁ%%%f?@?ﬁﬁohh&h state of cure. Dynam c vul cani zation
can be carried out in various types of comercia
equi pnent generally available in the rubber and
pl astics industry including Banbury internal m xers,
roll mxers, and m xi ng extruders. The preferred
m xi ng equi pnent is a tw n-screw extruder with
i ntermeshing screw. As described above, mxing is
general |y conducted under such tinme and tenperature
conditions that the dispersed rubber particles are

D T .. o T Y
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during the addition of the next stage of rubber
addition or conpletion of mxing of the conposition. A
weuidsabsiesr ange of dynami c vul cani zati on tenpepParmwse®e/013751
is typically fromabout the nelting tenperature of the
resin (s) to about 300 0C ; for exanple, the
tenperature may range from about the nelting
temperature of the matrix resi.n (s) to about 275 0C .
Preferably dynam c vul canization is carried out at a
tenmperature range from about 10 OC to about 50 0C
1.2.3. JResomhinant ROreingIricase BXMEsHN of the matri x resin.
More preferably the m xing tenperature is about 20 0C
[0084]t 0 abdReconbiB@t ataovealiaherineset(imaty adgse) wasiexpressed ing?. coli K-12
pol yam de orm xed pol yam de thernoplastic matrix. In
strain ‘Wi3e 1@Fhas deseribedin Int@ndtioasidnitent Publidation W0e0/08 t&s&ddyke
anmount of crosslinking agent (s) or cure systemis

Univedity B&J B8fed StatddPafn@PiRIEInaf AFPROIEIBH N 6070951389 tiR€orporated herein
crosslinki ng agent capabl e of crosslinking the

. ' . the el astonmer conponent at a low to

]””Eﬁ%%ggﬁgggﬁf%ﬁ%%F%Iure, insufficient to substantially

activate the cure system prior to contacting the thus
1.2.4. cOafaruirbhsivestt (iriicaseppoivivig Madtéria he resin

conponent (s) for the purpose of carrying out dynamc
[0085]Y Ul Cangadit-Ofe@iculiied Bt X1 B oréWin MEJiTRY @ntalf1BF cdsBf hydrolysate,

el astoner Is added to the resin in stages or portions

he .overal |, desir.ed conposition is achieved,

til
yeast eg(grgilﬁt’ ?Jagﬁstgl%os&a 4 POYEer conposition can be the

same, or, if desired, the anmobunt of the cure system

[0086]PT eSenbolioWwife Pelkdre HacRfia imM&hichBRAscCRButaglatdddidrt B8kvESed by
achieve a desired effect, e.g., greater or |esser

centriiggzgcfoﬁ%na fwa‘%ﬁ&?@ith Wk} 9o Ry RS fite® Bulire WM h ast oner .
this method the crosslinking agent does not
substantially react with the rubber, nor does it have
1.2.5. a@Gelbdjizouption ayd recoperyt i al |y react with the
thernopl astic resin to cause either nol ecul ar wei ght

[00871degr adghivestedEelChélRS Waf kiispendell il B niM STiri3. bulfier, hEs.0Rhe 10 mM
control of the crosslinking rate and extent o

EDTACS +1§ghggd‘h8ﬁﬁﬁl Jomﬁn@bga;%ma&g@mﬁeé tHeSir{] él?weig?t (DCW).

readi I eved. Cons ently, "the conpositions

the present.inventi i bit, | oV [ rties. .
Lysorgyi R R EFpp PRI - SRl PR P ROl vt
.. conposition_can be performed by the follow ng
mixingapd drpypeied forrlor20 bouss.af hg 8devi ce such as a Banbury
m xer, two-roll rubber mll, etc. is used to pre-mx

[0088]2 he el fﬁ%(@e'fﬁ&sa%’ IRe ﬁg{l}%ﬁl @g%@%g?egttr?&m&%g S F'%ég{r}%ﬁtl?/fby sonication.

rossl inking”agent un nti a’y un

di spersion.js obtained. At this tjne, .the el gstoner
The SUSFHSICHES JHAJechSiE 2 dtial Vo MNPl deloized Beter g GrtaTiged. The pellet,
optional fillers such as _carbon bl ack or nodified i
contaigiag peigass|inersior badies wasdipier avithcdeignizid waipi(vew) and centrifuged to
pl asticizer. During this phase of m xing the
furthet enpee dmpurdtidsa$he pellee obtained floedthist last Wasty stepovegtsaveshfet further
for the particular elastomer (s) selected and in
procesgRRSaitha b inttis daehidedty of the cure system to
avol d premature crosslinking of the elastoners. A
useful tenperature during this mxing step can be |ess
1.2.6.t Bissolybont 120 OC . The desired amount of the
crosslinking agent-containing elastoner conponent thus
prepared and the predeterm ned anount of nylon resin
(s) are preferably charged into a twi n-screw m xi ng
extruder or other m xing device capable of effecting
dynam ¢ vul cani zati on under controlled conditions. The
rubber conponent is made to dynam cally crosslink,
while effecting the nmelt mxing of the resin (s) to
cause the el astoner conponent to di sperse as a
di spersed phase (domain) in the nylon resin which

. - o o e T S s
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el ast omer conponent during the above mxing, but it is
preferable to m x themin advance before the dynamc
woubwsadizat i on step. The mi xi ng devi ce used foPCThS2006/013751
carrying out dynam c vul cani zati on of the nylon resin
and el astoner conponent is not particularly Iimted,
i ncludi ng for exanple, a screw extruder, kneader,
Banbury m xer, tmﬁn-screm&a&ging extruder, and the
i ke. Anbng these, a twi n-Screw m xing extruder is
preferably used for dynam c vul cani zati on.
[0089] Al t erFigtihcladign bedyo(IBY pettet svas yespendsd ini5Q and NalyCRebuyféesgpH
i n successive mxing operations. As the conditions for
10.320.1. A% @Méb%ﬁ%i&n Wb fRObaed AoefipeRtira w02 54230 forhtioutrD%i +ihours to
of the'resin (s), the tenperature should be at | east
e.t enperat Yyne, o I the predeterm ned nylon resin
auowwmhgpygﬁgggfﬁgﬁéﬁgﬁgg¥§ha Gve the melting tenperature as
descri bed above. Furthernore, the shear rate at the
1.2.7. ¢PCBr&ftni®nki Ng is typically greater than about 500 sec
1; preferably about 500 to about 7500 sec 1;

[0090] & t er Nk icoR! 3lutRIAGH]s 2HAEPid AicabRUS hdBOGeriad IBs (PN 0.3), while
exanpl e about 2000 to about 00 sec 1 . The overal

briskly %r{g%g{) ggl % 9 dINL P CBGLeRE AROTHENVRFI Gras incubated for 1 to 24

ron I's preterably about 30 seconds to about
10 minytes, Since the.procgss e ' iy
nours o AL e S0 SR B PR SRATL st for 1

to the resin (s) or resin (s | us pr.eyi oysl
minutesd g9 g-yTh¢l(He ﬁtrﬂnflé&}lf’%lfﬁat(aﬂﬂ')‘g & at%‘i){’e@ggl?%ﬁ‘e:ue{ Jyas suspended
above dynami c vul cani zation step is repeated w th at
with 50 rNENaIBE6; bufferdpH 14Rite hererigingd volusies The eppatistgaNLty of each
conposition until the total anount of rubber desired
fraction Wad iierfdimdl add e Mapli@stweae composated end diglyachiceteagye the
Consequently, this process will involve a mninmm of
rmnanﬁéqjﬁiages, but can be conducted in nore than two such
stages, e.g., three, four, five or nore, as desired.
Furt hernore, the anount of rubber introduced in each
1.2.8. Profin aay be vari ed, provided the total anount of
rubber desired in the overall conposition is achieved
[0091] @t thehe ?ftﬁéiti sbeentodf atilghotebof trosedrand wyreatsdiBtsamples avag
a suitable anmpbunt of rubber is introduced in each
determﬁ{e:g%ﬁng heAfodifled BRAENR hétBod @FhsarsinGdrbandl 982 I(insChim Acta
an i gh vol unme percent of rubber in the fina
122:93¢ osition. The thernopl astic el astomer conposition
1 ' obtained is structured with the el astoner
conmponent form ng a di scontinuous phase di spersed as a
1.2.9. AT GLREeakAR phase (domain) in a matrix of the nylon
resin which fornms a continuous phase. As a consequence

of dngp@@,ygh&ﬁo{ ation, the conposition remains
1'2'9'1therm)p Stic andtg film layer or sheet-like

1nop1Struct yre . of Lok vitd, I. (1965) The
1009215, o' n S G SRS IR HierbR b . DE AN RS, 1 (1963
result.is illustrated in, Figure .1 i ' | . :
compefies TG PRGSO it ol
t appi ng phase micrograph (20 by 20 m.cro rea) of the
Chem,{246¢ 2149@&&4; modified Oy iROTRIARYL P frosmy ), HZY&%%WS?%‘@“ rate
to the enbodi ment of Exanple 13 described bel ow. The
was deftérguines], fhdupicate sirgplesdiyoneastEng the dsereasedn abspsbance gt a%nm
or gl obul ar areas of vul cani zed brom nated i sobutyl ene o
resultiR@ B fEthB wkidefiotk eheicedcidstoariiantodti. Serastivity wibisciefinehasoths quantity
pol yam de matri x, thecontinuous matrix having the
appearance of a lighter region surrounding the
di screte el astonmer particles. The conposition
descri bed herein may al so have one or nore filler
conponents such as cal cium carbonate, clay, mca,
silica and silicates, talc, titaniumdioxide, starch
and other organic fillers such as wood flour, and
carbon black. Suitable filler materials include carbon
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bl ack, acetyl ene bl ack, |anp bl ack, nodified carbon
bl ack such as silica treated or silica coated carbon
wobhemslos(idescri bed, for exanple, in U S Patent PBD/US2006/013751
5,916,934, incorporated herein by reference), and the
i ke. Reinforcing grade carbon black is preferred. The
filler may al so i nclude other reinforcing or
non-reinforcing materials_such as silica, clay,
cal cium carbonate, talc, titaniumdi oxide and the
like. The filler may be present at a level of from |
of uricast cequiredto aLidize voe pmolyofiwaicgisid Pt npiRate; YR3EE: Fithswgeilicd
the conposition. Exfoliated, intercalated, or
conditionl. SRREGSsbi&lcRYSexpryssal mactieitypueissaper mgproreén (U/mg).
conposition. These clays, also referred to as
“nanocl ays", ~are well kpown, and theiyf. identi.t .
[0093] et hdds cstingsicasaeHicieahoh h B S HERAFIGH AP 2 ATDBA g §afhdength is
di sclosed in, for exanple, JP 2000109635, JP ) .
12.2. Th2@6@2,09605ion 18 1 1redeefivric o peranbrErgion s e inhdecrease in
U S. Patent Nos. 5,091,462, 4,431,755, 4,472,538, and
absorbarRe 232 223 A, SVEd ARbBatcRyhEest with yimea\dni, pesminite)atdsalerived
for the purposes of the present invention include
atural .. thek! Erithvélk@siy | G FaTdws:
from the e B o e B o R o
bei del lite, vol konskoite, |aponite, hectorite,
saponi te, sauconite, nagadite, kenyaite, stevensite
and the like, as wel|l asAXgb4m (A/imie)x PEX Yssit e,
al Agivigt@/exp=des, hydrotalcite &a& X2 |ike. These
tﬁ%ﬁfﬁﬁ ShavsoseReral |y conprise particles containing
a plurality of silicate platelets having a thickness
pical { N one enbodi nent, and
o g REbe fgqpnaRilie R

i n anot enbodi nent, bound

oge r _and.cqnt ai ni.n xCh . i such as
e Veknm? ol Gl B ARREBE BESR 02D oy
surfaces. Layered clay may be intercal ated and
1.2.9.2.exf ol HRL& andlysis withuierd$% #% gani ¢ ol ecul es
(swel l'ing agents) capable of under%oing i on exchange
[0094] r eact Thesmwintrand e rekative nercprtageof the At e T CACFIZERE, 25 well as
surfaces of the layered silicate. Suitable swelling i
possibl@&RAinkAG] wele qoaitlfiediaccadingac tlaendlstisuprofikesobsaineshpyuHPLC using
al kyl am nes or al kyl ammoni um (primary, secondary,

a Supergéf 5HPENuARIDEN LR AR of uFibARRERIbH Medt infastdddniolthe column.
erivatives of aliphatic, aromatic or arylaliphatic
am, fes oSy 4 RfihaARhRy 8dlblted and
The gy %?ﬁpié’ggl(( %r@ﬁggrg%?%éfz%%ln ?Eﬁéle{fmmni um i %n) are
t.hose with theE§ ructure RIRZR3N , wherein Rl, R2, and
summagigedsindheadiageyt Sal kyl s or al kenes which may be the

sane or different. In one enbodinent, the exfoliating

. .%ﬁ_l gna0sical l ed long chain tertiary am ne,
1.2.10 ergéﬁﬁ%tnlggst Ri isaCi2to Co alkyl or alkene.

[0095] A0t NGl 2SS sa?ﬁﬁ%lé%\@;dﬁ%dgxgﬂg age h'ﬂegsﬁnjo%wg%, W@fbss%?%ieﬁhm 15%

can be Tovaren nterl ayer surtaces.
These .i ncl ude . pol ysi | anes. of, t.he = S ) 2R2
sps-PYRE IR Thee e Shud SRRt ULt ial e € | 2
and is selected from al kyl, al koxy or oxysilane and R2
3. RESURFsor gani ¢ radi cal conpatible with the matrix
13:R%&Pyner of the conposite. Other suitable swelling
agent Spi.n TRkeDh. R AGrAehas (BRd -SB hsurs) on uricase
[0096]t her eo heceg%e;d%ﬁ)rflﬁlpg @rb%% car bo@ gt ons éuch as
.. 12-am nododecanoi cid,.epsilon 0 90k F¥€ 1. Prior t
activityggeaygred w t %ﬁmeﬁ’bq%aé&s Illfsiﬂl?ilﬁlltya & ‘r:?? %’regdﬁ g%?%%:léelslses or T HOTHO
intercalating | ayered silicates are disclosed in US
4,472,538, 4,810,734, 4,889,885 and WO2/02582. In a
preferred enbodi nent of the invention, the exfoliating
or swelling agent is conbined with a hal ogenat ed
pol ynmer. In one enbodi ment, the agent includes al
primary, secondary and tertiary am nes and
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phosphi nes; al kyl and aryl sulfides and thiols; and
their polyfunctional versions. Desirable additives
wonadswder78 ong- chain tertiary am nes such as PCT/US2006/013751
N, N- di net hyl oct adecylamne , N
, N-di oct adecyl - net hyl am ne , di hydrogenat ed
tal | owal kyl - met hyl ami ne and the |ike, and
am ne-term nated pol ytetrahydrofuran; |ong-chain thio
and thiosul fate conpounds such as hexanet hyl ene sodi um
thiosul fate. In another enbodi nent of the invention,
CPC tréatmem @t H.3), Bl iyatsin congentrasiahiwas tly95 me/adhansibg spapific
the use of pol yfunctional curatives such as
enzymaiexatiEtyhylseé —bi.67 Uangli Tharesults prdséstedjn BlitH 1B indicate that within
hexanet hyl ene bi s (ci nnamal dehyde) . The anount of

each in@bhRbh AR, tHePrOeRAlRbEratioh oflileREp&REak! dd¥reased with increasing
incorporated in the conposition in accordance with

CPC co&!%n%ra'tl&)( e/QttIES%Qhén;O GRS Ny reFa'ﬁ Z‘}hl‘ﬁgf effQt IR YIR! Bt
venent e nec ani ca perties or barrier
concen@ét? evp%;sl S%rggd § oﬁselp étt?on 4/t @E}ﬂ%’g y oglgcﬂ%glli]ce the
from about 5 to about 15 m%@bln one enbodi nent, or
protelnﬁﬁwtrﬁthfbtoeﬁbé‘éﬁsof/@ ofythsrorigingheAnsentralioBodi nent . and
about 1 to about 5 wt% in yet another enbodi ment

basedyo OR: the total soluble
07 25 A ol SRS o e i

uricase &B%YJ{ C‘%ﬁa 1%) ﬁ{cagg}g’ grﬁ‘[uséﬁ%edcbﬁ' Wcrd g% %é) %g{C%ig tctiraﬂg alild lélcubatlon
time (Fi(gbgg)o %ﬁ}zlg egquglé I@%@QBS tﬁ?ﬁ%@g (‘celgbs?ggclzl 1g eg%ymatlc ac%vrcy (FIG. 1C)

al kyl am ne-exfoliating clay. As used herein, the term
consistémlydoesssediak 4 fmssion o &IPS edneereation vathin Beranasd. %%c 84g5%. This
oils and synthetic plasticizers . A process or
increasp vas hiredul@rf spdcifinmyndyval pirementcasaprateinsh 8ince ¢he specific enzymatic
conposi tions. Such oils are primarily used to inprove

act1v1t}l (!;Tech@ ﬁﬁﬁ?ﬁlﬁ!ﬁ@g eﬁynﬁé@a§é}iﬁ&§hﬁte@5ﬂ9 Uitk NG REGHE Jf cOitaminating

he | ayer, e.dg., mxing, calendering, etc. Suitable
protel ?et Leflo €l b% Eﬂgﬁ)n rﬂdgg'(f‘ 151 @ehASBSIEAGE Yhalyses performed
rocar bon pl ast er olls suc as paraffinic or

%E helnl .c_petrol eum oils. The preferred plasticizer
SUPPOTHTHS GOBFIUHER- | n standard, non-DVA, non-engi neeri ng

resi n-contai ning. innerliner co
par af f i ni cI'§ BT, O G t@ﬁ@g@?ﬁ@éﬁ%ﬁRICASE
plasticizer oils é]ﬂﬁCIﬂ@A@ﬁW’ﬂY‘&NHPURﬂY i ncl ude

oils having the f ow na_aeneral characteristics

Incuetier al|l JCP€h@eprlocdbiasd | |mayPisteisk| eft edricagmapecific
tipgr af filni c oils, |ar aptihc di | s(mgiapht heni actvits(U/zed
Bol ybutlene oils. [Pol¥hml)eng process oi] is a low

noT ecul|ar oWlaaNt [(Tes6d harl 15, 09§ M) | honmopol3ger or

Gopot yler 6’b09 efTn-#grivad unijlg hav| ng Trom about 3

-~ Ak~

D
o
D
D
S,
3

to—apno carnoratan nmore—p eTab|y about o
oot -~ 0,0 6.03 1,755, EWi

r\nrl’\ n—atlons at
T AL

oH5- H—aRocthe 06 ert—th
ﬂolyhutpnpo 2 id oa KH# nnlvng;igs copblyrer 7

f‘

i\,. .
rlaf fi ndt e. 0@ nql_e_c_uﬁir_'JAﬂ ght 11440l vh it en x‘rﬁ5vmarq

ils desdri b@DG n, [for &fanplle, SYNFHETI C LUBRI GARTS AND

HI G4 PHRFORGMNCE FUNCB'.HO\IAL FLUIDS 3571392 (Leklie R.

RIdni TR & b{@@gl d . Spubkin, ed.7 Mrcel Deklsgye 1999)

£

+a

D

(grererT af % ] POl burgegm@ procesqi@gg oI or 504
44 yuﬁ(—eﬂeu%a—ﬁsef—u%%ra‘n‘gl:cb U1I6pUI yputemne (5I04b are

e PARAPOY i Qc‘ af ke "~ dy ey

q

Auai al et 04n ExhonVbB | Chem d22 Co ”\Li\,‘“LESl’:i"

X, avaﬂ(])ﬁable f r ofnd| nf| equ?]tprnatlnnal Timited

M Iton H I, England under the "INFINEUMc , d , f or
g tradenane) , including grades previously identified
as PARAPCOL(tm) 450, 700, 950, 1300, 2400, and 2500.
Additionally preferred pol ybutene oils are SUNTEX(tm
polybutene 0|Is avallable fron1Sun Chen1ca|s

Y

S o -
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wei ght, preferably from about 420 Mh to about 2700 M.
The nol ecul ar wei ght distribution -Mv Mh- ("MAD")
wohps@ber’s ed pol ybutene oils is typically abouPCiusmo6/013751
1.8 to about 3 , preferably about 2 to about 2.8. The
preferred density (g/itil ) of useful polybutene
processing oils varies fromabout 0.8 5 to about 0.91.
The brom ne nunber (CI¥C3_§ r preferred pol ybutene
oils ranges from about 40 for the 450 Wh process oil
to about 8 for the 2700 Mh process oil. Rubber proces

401 1s al say.brve ASTMedesi gnat i oh82 depgndi ng _ol-4nhet her

aney falTop@¥ o the @g@ss of panaffinijc, naphdhénic or

2T OMatTT B4 OC OMAEE0UY Pr 0G8ps oifl's. Theqtiype of

r-oe-eaq-e

i 6€eSS §0i8;92u“ 1 Lt:uz.’g\n T |n‘ 0 € [t Cust orrar|4_314used I N

. . ,
onjufct Wit

—a—type—ef—etastomer—conponent; and—a
24rubber (‘hQI’QAI'Qf af nrmnap\ sl ﬁ*l‘sjin tHhe—a+t 4 1

T LA~ A

> L v, 1
24 ecogr)i ze 08 ch [t yped-df oill shdVd hel utili 3ZTm5th a

L

2darti dul a0.07ubber i 6.6 parlti cul0f applicatiod#For a

24 nnerl|i nerload)yrpqsi tidn theg oil 195 typi cal |y f6dsent at

1.4. Corggin\;\ﬁkiﬁin @; CPd Gabedther®OMiritase purter abl y about 5 to

% of the total conposition. For a thernoplastic
el astQmer. ! oty ! bRlidel SfQREcrfed @n section 1.3.
[0098] [9%‘%56 %?%Eglg‘l&}tﬁ?»‘g %Jr@ RoRitdd dHYsoRibAi cr

| evel wt % of the total conposition;

preferablly oil.is not jnclu [ {1533 :
somlef b S Pk R BSOS PRI 48 i of

plasticizers such as organic esters and ot her
the CPCsprgeipitetied PisIteBt i ci zers can b e used. A particularly

preferred plasticizer for use in a DVA conposition is

L 3 ’ jgci n$ Wit BS Fo0r

1.4.1. %%R‘(/Ha#%gésﬁ Waglgtc%&pqgﬁg%sd@#gﬁﬁﬁf ﬁ%gger process oils

suych as naphthenic, aromatic or paraffinic extender

C%#Is may b e present at about 1 to about 5 phr. In

still another embodi nent apht heni.c, .aliphatic, .

10099) par at HPhC coalels 6f HAHDRPhiES Babried U URuBaRkiFrciipg peak
absent fromthe conposition. By "substantially 1

(retenti@beaiRT) +25.5 mimwes) comprisesrapht 48 PE the grotpmegfithe crude IB sample
paraffinic and other aromatic oils may b e present, |f

(FIG 22} Fallbwing CROrexinent; theargaseadssocisthdpedk ipeneased to ppproximately
conposition. The degree of cure o f the vul cani zed

92% of rﬂ‘r%@r%fe'l? gﬁG@Iﬁ, SRSE4d 288mbinib@byTsighificg redtioanf the contaminants
cr S-ﬂl k [

density, the anbunt of extractable

eluting 5%[ 220 %ﬁ I§ 95 hltlli;]((?m g?.bﬂ%eﬂeé’@f thD 8risdsapealois aﬁphgﬁimately 70%

bé  achieve n the rubber werée it to be

cured jn.the, absence.of. the ,resin. [or g ks
of that ﬁrFég}e%A'%Wetﬁ?ﬁegﬁﬁu?ﬁs llnC{I%at%?. gplgl?ling pfi 15?5%;&%%@ Fosultilg Fg
hal ogenat ed el ast oner %chieve about 50 to about 85% of
removal gf noreuriense aeniein ypon KBCAIRMGHer per se as neasured,
e.g., by tensile strength or using the oscillating

I¢8C, C t t : : 4, Standard Test
1.4.2. %!éfeﬁgaﬂ?'@?g%u(g%gro‘ﬁ r g%)@??—l S/A -a\%%?gni zation Using
Gsci |l l.ating, Di sk re T s 1 i . .
[0100] ¢ her mg'g?eé i (@Fsgg%égﬁ% ?(%{():%n%é%c}lﬁ %{g@b‘g‘% %k?onat(ie %F 8{ oar activity
sheet, film or tube usi a T-sheet | e, stral ght
was reomeq MusBEERIGTIE POCE™ HECIPORES Vi Tt SRS aley e of ol

cylindrical die, etc. at the end of a single-screw
proteing X salolibon. Mre Byan@aPenkibe engymatic dcyvisorsmapicd Ip golydign.thys the

conposition as the air perneation preventive |ayer,
remova-of extr@feoudpretein afsrdedén mcpraseiinepecific iagtavitynef the pepduced

conponent or |ayer of a hose, etc. The thernoplastic
supern S FOREE (ERANMA08H. 1R tndkt plrifcafibl peitksses)\somiiod thedegirtkactivity

aken up into strands once, pelletized, then nol ded by

using a single-screw extruder that is typically used

for resin. The sheet or tubular nolded article thus

obt ai ned can be effectively used for an innerliner

| ayer of a pneumatic tire or the hose tube or hose

cover of a | ow gas perneabl e hose. Furthernore, the
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characteristics of the conposition are suitable for
uses with fluids other than gasses, e.g., |iquids such
wagosaser’s hydraulic fluid, brake fluid, heat Pcamust®s/013751
fluid, etc., provided that the layer in direct contact
with the fluid has suitable resistance to the fluid
bei ng handl ed. Any range of nunbers recited in the
speci fication herei nabove ap7iLn the paragraphs and
clainms hereinafter, referring to various aspects of

AL T AR T R R e TR A
physi cal states or percentages, is intended to .

(and was extrastadyusingcyit iwdf sadiure biseehoapip (Rarsi pH I3 ferragalyticy purposes),
ot herw se, any nunber falling within such range,

which isecieludivaky mimpr Srattset ofahe wtakbmosntor r anges subsuned
within any range so recited. Furthernore, the term

w t n. TARKHE R BFERCA QR CRCHHUER Miiv iy bR e Ve

intended to convey that the nunbers_ranges,

Samplehar act er i| st i Eetahnd| cévetivity ohs [Brefeimdséd Snecificn ar eActivity
fl exi bl e anctivitat(Upr acfU/md) of t eg/prlksent adtiviiynt i omedgyered
those skillled in the art usihg tenperaturddmg)i ngs, (%)

Beforccopcent r afli onggg anojunt s4.9cont ent s carbon pdgbers, 100

After GPEPETTI €3 Sugigas parjyligl e $1zeygurface area, bul Kgs3
treatmagNSi ty, ¢tc., that| are outs|de of thejrange or

P £ or o

it fl |9]] bi lgi ai u¥E, Wi i_i aL,'Ii l:‘Vl:‘_t ill:‘
Pellet afier, GIGq 1 dsul tg,6anarrel yfo'gn dynani cal | y{vul cani zed, 17.6

treatmgnta ) ol astlomer-content conposition conpri-si-ng—atUl t

oot

one i sobutyl ene-containing elastonmer and at | east one
thernoplastic suitable for use, for exanple, in a
1.4.3. pSBSRAGE Analgsio Folosing Toreatigent with 8.075%eOPiCher .
EXAMPLES The foll owi ng cormercially avail abl e products
[01010er e uSafplEob6f theernanpoaenpsoraapkpysack forCREend of the subsequent
Exanpl esPURI FI CATI ON OF PROTEI NS W TH CATI ONI C
fractio g%%%ﬁ em HEGRBIENR 186185tk Abdria\RBl E E CStreatment,

X The present application clains priority to and
cn SEOHH ot S B PLGRBRR USSRl

.which is being incorporated by reference, herei LE
centrithgriat R EHE o508 R BTe AR REGLON WA gifhodology.
of protein purification using surfactants. BACKGROUND
The repulrOEse HCD&S show thegpressnes dfgioatamipgiaiegfaieasargs to CPC treatment.
particularly proteins, often involves purity-enhancing
Followihg 0¥ (hasuienin thepedletomintained mpdsy of hechaiaindedting proteins, while the
properties. Difficulties encountered in such process

supertfik2 SontAivkd decash tiat 2¢saltédin the singledndjor prdefebanidni ng
condi ti ons whi ch enabl e separation of sol uble and

i nsol ubl e nol ecul es, rel at i'Velt),%él ow re(;ovecrgy of the,
EXAMRLF 2 Effact el CRCagn Barificationeiyingle Lhgin (sedy) Aptibodies

bi ol ogi cal activity in the course of the process, and
2.1. MATERTIAVISt ANDf VEFIBHOIDS: ei n t o process step conditions
such as pH [0004] Surfactants have been utilized in
2.1.1.t BafferPcessi ng of bi ol ogi cal macronol ecul es. Cationic
surfactants are a recogni zed subcl ass of surfactants,

2.1.1.2nd i ”’fﬁﬂﬂﬁoﬁ‘mh&!@lﬁs&hﬁoﬁm}um conmpounds.
hi pat hi ¢ ammohi um conpounds conpri se quaternary

nmoni ] . fNsEa!50f .
[szgar af f ﬂﬁs@ﬁlﬁ% ﬁ%g?flgrrrggrnflélge%mr%m ang’?é)n‘%yJ’ﬁg% 1% ﬁqu’ and 0.1 M

.general _f | 3. RNH3.+. Both_types of anphi pathic
CYStelg?nﬁlg‘ﬁiPHr?ﬁ%Fn%B&ﬁrd%’a? Wéartffgté’ f{?%ngchai n amoni um

surfactants that have a | ong aliphatic chain of

preferably at |east six carbon atons (Scott (1960)

Met hods Bi ochem Anal. 8:145-197, incorporated herein

by reference in its entirety). The | ong-chain

guat ernary anmmoni um surfactants are known to interact

wi t h bi ol ogi cal macronol ecul es. The | ong-chain

o oy
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i nclude 1) solubilization of aggregates, including
protein aggregates; 2) elution of chromatographic
woabesratiosund bi ol ogi cal nacronol ecul es; and 3PCT/US2006/013751
preci pitation of polyanions such as hyal uronic acid
(HA), nucleic acids, and heparin (and nol ecul es which
co-precipitate with pol yanions) . [0006] Cationic
surfactants have been usedydor solubilizing protein
aggregates. Otta and Bertini ((1975) Acta Physiol.
Lati noam 25:451-457, incorporated herein by reference
2.1.1.2. i n i Folding bnfex)) denonstrated that active uricase
could be solubilized fromrodent |iver ?eroxizones
[0103] Wi t h Fohkngjbieffee comtrined i viremD 28 mplcNa(nt | R he, amghl M
It is found that increase of the amoni um surfactant
cysteine CORGDbT Bk baffer wasHitiAed tonl0.ocr ease of dissol ution of
both uricase (based on enzymatic activity) and total
protein such that there is no increase in the relative
2.1.2. Empressionodf sgFy dasibodies i Bacterah r espect to the anount
of total protein. In other words, there was no |
[0104] Sel ecoFventisddidsi(b] 8.8) were exprashesl ind. cak Eapsemeschwith g fector
respect to the total protein, and the uricase protein
encodinglh G610t hapSdysteiteaysinblalite-lpgine anbhagabotyltend as dessribed in PCT
protein upon solubilization with the cationic
Publicat?o%rW(??M926I,hiH§o biatddNicPeiR b9 GE/ Rncdlini iGASErdyr i ty with
respect to the té?al protein content is apparently not
enhanced as a result of quaternary ammoni um surfactant
2.1.3. Galtuwis dridzHbivest of[0B0 AntihedsrRrodueingBagleriarr yscoe
((1967) Enzynologia 33:1 19-32, incorporated herein gy
[0105] T ef er R econtuinihg bentridl ety weveanitned imnyisinel metlium, at pH'7.2, and
cationic, anionic, and neutral detergents for their
i PR Ehik CRGY cOfcelfrdid MFddasend e ifivaseyr Heridhpoor to
ﬂmphngﬁﬁﬁgﬁh%g%ggééé Vhifgkfhe neutral and anionic :

inductio%i&%%?@%ns?ﬁ%gﬁs VJaQ H%cécpbe}fﬁ&ﬁgﬁﬁl %lﬂ@s@ atloBheinaNd Sag@m.

cationi c detergents, e.g., quaternary

ammoni um salts, were fou 0_decrease .enzymatic
SCFV'C(H@%IPWBtbﬁcwlﬁlr?en%‘é’fa@jgﬂ?épegcﬁ?&lé ﬁ't%ﬁg? |% ) ?t}%@agﬁﬁ'hor s
concl uded that cationic detergents were not useful for
aho i E0b9 ¥y 6 B BluSibh dases 0008]
2.14. E%PS%%PP%%??%%%%?ﬁrgg%nbi#ant profeins, porci ne grow h

[0106] [OF TORG . TRH DLPRYI R Qe irs%?gl?c%e’g"i‘fél_go MEeyurteRf S BI0QkE 10 mM

bur sa Irus p gal act osi dase fusion

protein, framE. coli .inclusion i r h S
EDTA b proneh 18 PAcioLRs of eptiediiRbe AT g AR uf B et tew)
Patent No. 4,797,474, United States(;gteg} No. llet whil
Lysozyme9 @z @Beentiaipn eH2@053 QL ywiisaph wrpaddedde gregiispendpdjpellet while
United States Patent No. 5,008,377, each incorporated
mixing@ERimtubted R @6dmuinat 4 8Centirety. Sol ubilization
under al kaline conditions is acconplished using
guat er nary anmmoni um conpounds. .i ncl udi n
[0107] cet y| tThe el hprtaHYAS REnE: de?ﬁ 16‘8}? shaay Eﬂ’%ﬂg and §‘fbseq“enﬂy by
di met hyl benzyl anmmoni um chl ori de, CPC, ) .
sonicatniNTHe aRvintibddy-coriaining inelusionbaries wererravRyRdy Fpirifugation at
phenoxy] et hoxy] ethyl] benzenenmet hanammoni um chl ori de,
10,000tx88. rREQENdt Wasiditatedydpproximataly siwteeri ] with deiopized water (w/w) and
tri met hyl ammoni um brom de, cetyl trinmethyl ammoni um
c entriﬁ?%e‘ar{% @@he?@ﬁ&egﬁﬂﬁiﬁéﬁ TRO pelleR dbiadiedifumh thiafasewashastdp was saved
solubilization process, the solutions are centrifuged,
furtnd little to no pellet is observed in each case. This
for SEPYEPT 8N suggests that nost or all of the proteins
are solubilized without regard to selectivity for the
2.1.5. isstlirdibz @hd Sefolfing target protein. Thepurity of the
recovered proteins is not indicated. United States
Pat ent No. 5,929, 231, incorporated herein by reference
inits entirety, describes cetyl pyridiniumchloride
(CPC) disintegration of granul es and aggregates
contai ning starches. Thus, the prior art relates to

Y T L )
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United States Patent No. 4,301, 153; Takenoto, et al.
(1984) United States Patent No. 4,425, 431,
wd2bisrser78 and, et al ., (1984) United States PaPemtusiiomes/o13751

4,460, 575; Kozma, et al. (2000) Mol. Cell. Biochem
203:103-1 12, each of which is incorporated herein by
reference in its entirety). This precipitation is
dependent on the precipitatpng species having a high
pol yani on charge density and hi gh nol ecul ar wei ght
(Saito (1955) Kolloid-Z 143:66, incorporated herein by
reference in jts entirety). The.presence of salts can

[0108] | nt or (1 ABogReIshesk Pelst A Hoeended it Ecligiorchody drosplition Buter (soe
preci pitati on of polyanions. [OOlZ%é@fditionally, )

above) potybatidofos 5 banrsise ragint feamperatira) 4nd rgoddadpinviit @i 4 godiion based on
sol utions containing protein contam nants, under

argininalok alizedelpbthi@rd Afteorfolding, the pioteiayes diglyzdeind somehtrated by
chem cally bound to the polyanions will remain in

tangent$4 1ok Blsativh iabAndt REnARiNARESHPBosPRSte BuFfer. MOl ecul es
bound to the polyanions will precipitate. For exanple,
preci pitation of polyanions such as pol ysacchari des

2.1.6. £RL tweakment aci ds i s acconpani ed by co-precipitation
of nol ecul es such as proteogl ycans and proteins

[0109]i nt er d68b 6FCvdolthionvens pddadanitonsFyBefohding chixtnct Ogsinah
(1958) Biochem J . 68:183-188; Mtsumura, et al.

concentrd@63df BO2RNARY afldr QPIY Br inb§HatioR At r&oid téndferature, the precipitate was
Serafini-Fracassini, et al. (1967) Biochem J .

: : ; ' . Bial . Chem 259:1
remov TR BE Thes b el P FromiP i o Stat es
Pat ent No. 5, 362, 641; Hascall andHei negard (1974) J .
2.2. REBBOLTSChem 249: 4232-4241, 4242-4249, and 4250-4256
Hei negard and Hascall (1974) Arch. Bi ochem Bi ophys.

2.2.1. ¥ffect 02 CPEdoncthiraiion ofre@verdblOSv Aibodly St at es
Patent No. 4,753,796; Lee, et al. (1992) J . Cel

Bi ol . : - d :
o101 01 SN 09516, SR s oo

s JSP5RE L BGTIGAC k] R b LAArIRLH i me
cona g Y e b Bk S35 o el 7.

conditions with pH values close to (especially bel ow),

retentien fime(RIhokthe seley aibef-compining poaks wahaprreximagly20.6 minutes. The
stable salts with strongly acidic pol yani ons such as

results iriefieaté that tdedeery o tdaltpraipin geheraly dearased withaocpating CBO
of such pol yani ons, the proteins conplexed with the

concenB@ti¥@ing 'i*éco@le?ooﬂ%ﬁ‘@ hiRtidoay SerhdiBed 88098 SvHeh ISP PBicofdedfation was
J . 37:189-195; AS Jones (1953) Biochim Biophys. Acta

<0.03 %ﬁé&?%géfgg:%?% %ﬁg%&lgéﬁcoﬁ%%?tig?%?%%ﬂ?ag?&ﬁ%e@%?étzli(fi-? '57.5.relative to that
ot B T S G0 B PR R v o

by reference in its entirety). [0014] United States
Patent No. 4,421,650, United States Patent No.
5,633,227, and Smith, et al. ((1984) J . Biol. Chem
259:1 1046-1 1051, each of which is incorporated
herein by reference in its entirety) describe
purificadtion of polyanions by sequential treatnent
with a cationic surfactant and ammoni um sul fate (that
enabl es di ssoci ation of pol yani on-cationic surfactant
conpl exes) and subsequent separation using hydrophobic
i nteractions chromat ography. European patent
publ i cati on EP055188, i ncorporated herein by reference
inits entirety, describes cationic surfactant-enabl ed
separation of RTX toxin fromlipopol ysacchari de.
However, there is no mass bal ance in the anount of

| i popol ysaccharide that is quantified by endotoxin
activity assays. Neutralization of endotoxin activity

. . o



t hese values (activity/ protein concentration). [0019]
FIG 2 depicts size-exclusion HPLC chronmat ographic
wanealsysiws of crude mammal i an uri case prepared PCOMIS2006/013751
i ncl usi on bodies and following treatnment with 0.075%
CPC. [0020] Size-exclusion HPLC profiles of A
solubilized E. coli inclusion bodies wthout CPC
treatment, and B. the supggpgt ant follow ng CPC
(0.075% precipitation and filtration are anal yzed.
The areas of each peak and the percent of total area
arpshleBEE ifeahfiCP € heeatpatomnscFy amitibody reayery amdpurity
depi cts SDS- PAGE (15% gel ) anal ysis of CPC treated
uricase. [0022] The uricase-containing sanples are

prepated—as—deserhedt 1 Exanpte 158 " f f
Treattofs broctit) ot pd g o Phud B At e
solublediBss o| yedPyokein | ane ( LGoer nat ant 18§95 cpC

. [a¥atoXoX|

treatnent: 1@GR® 3 | pel (B afted CPC treatrert—0

] ! .]
Control PbeFore4 depi ct®B si ze- excllddon HPLC anal ysis off cr udd
CPC) scFv antibody follgwing treatment with 0.02% CPC

0.01% CROZA Si|ze- esacl usilon HRE@6pr of il es ofl.18. Ref dr ence8.68
10) standard|BTG 271 sgFv anti body, |B. sol ubili zed

o CBE T ST O DOg &5, and Ciglghe supernat amgs fol | qwi ng94.33
0.01% Pet?w%i ng aﬁ%j%%c (10. 02% preci pijftati on and filjtration
7-5) are—analvzed The

Aabyzed——Fhe—greasgf seachpeak grgh The ferceny 3¢
0.015%&PG ML) |ar eadhre dumar#ed in fthe a jacent tlabl es.
10) [0025] EIG 5 depidts SDS-PAGE ({15% gel}—anah

[ geb—anabysts—gf
0.015%@GRE (plkatled 3% ant i bod{:24 0026] The 184y ant| bod§9'60
7.5) -containijng sanples fromvarious| process stepg and

0.02% GPaneiar dy ar e4pr esdnt ed 135 he flol | owiledp or der|: LaRé12
10) - molecullar weight |standards; Lane 2 - dissol vied |Bs;

0.02%&?63%121 - [reTahged ﬂroteurx;.ozLane - CRG®el l et|, Lag2.08

75) - S rndtant after| CPC treatnent. [0027] FIG| 6

. gept-ei-s— ' rogragly of 70.07
0-03%¢Rpé¥’ffler n be befiore anld after{treatnment with CPC
10) A Bef CRC_treat penAl—B—-AHtefr-GPC—tr eatment —206gtsy
0.03% 6PC4rHol uti od’ct 0. {Lny/ mMZ4hterferon beta was | oaddd
7.5) into the [col um. Al LED_DESCRI PTIL.ON_OF THE | NVENT-ON

[0028] Proteins are anphol ytes, having both positi
2.3. CONHIRMHETION QEQP@EN%CMH?“ Q%e%%%ﬁlﬁc‘?@g@é
nol ecul es that interact with a protein inpact the net
2.3.1. SPY.Qanafysishdiscy pécoivary fBllowing tredtareat widnE€PEet ween
proteins can occur when the net charge of a protein is

(01111 "€ Ut r akpy(ct Bea|506f REIACprBRinnliicaldh it teescpianfibddyenssociated
solution 1s below the isoelectric point of the

peak (rg{?gfjgﬁ ﬁ%}g t(gz“) g?(gtg Sij}io%{tggscoﬁlp?igéd 2%k b Y9, 6B gRdtein B the total

tic repul sion between cationic
nmol ecu , ikncluding o F ot ei ] Li. i : %,
proteirg G B) oite SHBSPRG BN S EEAE el Rl o pin e dcationf ith 0.02%
rifying a solubilized rget protein fr a_sol uti o
CrC, Gomp ok ool sos ok R G BT g 99 of

contam nating proteins conprising contacting the )
the totslgirotein injeeddna X Bufold purtfisaten. dibpediRG eatmshremgyved protein
cationic surfactant and recovering the target protein.
impuriad fr6fi eF ¢ whiiRayablsions.e surface-active nol ecul eswith
a positive charge. In general, these conmpounds al so
have at | east one non-polar aljphatic group..
2.3.2. RS- AAGE anahysist oy &y 1660eEY ﬁ’l‘? é“%lﬂ'e?&ﬂ‘é'? Suith (G2 Gy o nt
greater than 7. In a particular enbodi nent, the_ pH of ined
[0112F he soThd fesuits (secalPiShtd) inscatentiat priorin & PCsERatment the sample containe
point of the target protein. In a preferred
signifigAR QfoNBRof allftge ptinbEr 6feotsiisiBimlarly sfollewing GRE trepgnent, the pellet
i soelectric point of the target protein. In a
particul ar enbodi nent, when the pH of the solution is
above the isoelectric point of the target protein, the
pH of the solution is wthin 1-2 pH units of the
i soelectric point of the target protein. In a

L Y Y Y LT I T " R
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preci pitated; 80% or nore of the contam nating
proteins are precipitated, while | ess than 80% of the
woang@@sipsotein i s precipitated; 90% or nore oPCThs2006/013751
contami nating proteins are precipitated, while | ess
than 90% of the target protein is precipitated; 95% or
nore of the contam nating proteins are precipitated,
while | ess than 95% of the fjarget protein is
precipitated. Preferably, a small percentage of the
target protein is precipitated. For_exa | ess than
containeglmiargesmuntcs of pEteins. b eentrasa heqmsy CPEdtea "ﬁn%m sappypatpg sgntained
than 20% |ess than 10% less than 5% or |ess than 1%
one majof piolxen bamdyéhat of edbeiantibsdypr eci pi t ated. [0032] In a
particul ar enmbodi ment, the total ampunt of protein in

roteln plus cont ng protein)

EXAM%% etk PR nfem%aﬁ.rffoeaﬁ‘“aﬁ B EReTp e

ention, is fromO0.1 . I'n particuylar

[0113] enbod ilngren hefelF Y tbsta, ah%ér& 9)0Wasgfix6feé§“ﬁl ipd-ecl) b kg methods.
prior to carrying out the purification nethod of the

Nagola,i Sieealt,i Natuies284- 0 (1980)t Go8ddel/IX Y. @ aB, Natuge, a§7:411 (1986);

to2nmg/mM, 0.5to 1 nmy/mM, 1to 2 ng/m, or about 1

Yelvertoil/BYlet al[,Q@lﬁﬁlAcidWRmfgﬂﬂUdlaSl)e Btredli, m&rﬁt&l., Proe. Nat'l Acad. Sci. (U.S.),
preferential precipitation of contam nating proteins

78: 2848(519§U %%}opeﬁﬁ‘@atdﬁ%ﬁlléh@ibn@@f’@@%3 BUbKIAES M6, 1981; 321134,
substantial l'y depend, upon the presence o polyanlons

pubhshec][I A nq? hled e p%ﬁ%hed ﬁdu% 73 311‘9@’1 eid E%l%l@% PGieRt N@t $307'379 issued

‘am na I ng "protel rect, oes not

O b

the preferenti al reC|p|tat|on of contam pat i
recombinagt ]ng?steGblegu%oth eregeiss forgpenyeEng ard ewgtnarhapt&rlﬁkw produced
depend, upon the presence of aggregates between
IFN’s are descaived it Uty Pat. diosi 4145Q100B; 4131818584843 3% .andtHe343,736; and
preferential precipitation of contam nating proteins
Derynck @E4l., Nrturd g Py 287:193:197 and SedoldyllgleneRombp@nBiochemistry, 10:4447
conponent (e.g., polyanions, solid supports, or
(1971). 3840 ST’E‘BS egéoxﬁﬁﬂlﬁl@@na&ekwe&ﬁwlﬁb@§n@§1ﬂulﬁh‘2&r
cu when, for exanple, the renoval of that
conponent does not effect or does not substanti al
[0114] ef f ec(The rempgtsolugioy was trsated efit GNCi Hie neswisishpwain %xgure 6
of contam nating protein. An exanple of an
indicatd HSuHREEBL deetcasd inabé 1eoél dfftentaatimutialy podteins provpuindiet CPC treatment.
woul d be that the contam nating protelns are
The actASHESERbE ﬁ*ﬂx xeﬂar(ﬁ%a ﬁhde@&ﬁéipéaﬁ} BidWaeBndnbe aﬁﬂ%&@lﬂ?%llé\ﬁmg CPC
present and when it is absent.” A further exXanpl e woul
aﬂn§§ the contam nating proteins are preferentially
precipitated to the sane extent when the conponent is
present and when it is absent. Preferably, the sanme or
[0115] subst anbiead sumrhiezes dreffrswithoCPCarbmmennaldtalgrotein (Bradford)
proteins are precipitated in the absence or
decreased @2%@‘% 'U*\l] a@&?@d&‘x@@ dQ%edsBEbE IPRRAON bid$hd Snbiht OAEFN-beta
presence o the conponent. 10034] In another
rmnmn&yb(% , the method is perforned in the absence of
s or in the absence of substantial anounts of
polyanlons hi anot her enbodi nent, the nethod is
performed in the absence of a solid support or in the
absence of a substantial solid support. In another
enbodi nent, the nethod is perforned in the absence of
aggr egat es between contam nating proteins and ot her
nol ecul es, or in the absence of substantial amounts of
aggregat es between contam nating proteins and ot her
nol ecul es. Preferably, the nmethod is perfornmed in the
absence of or in the absence of substantial anounts of
two or three nenbers of the group consisting of
pol yani ons; a solid support; and aggregates between
contan1nat|ng protelns and other nDIecuIes [0035]

S~ - Y I
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both cationic and non-pol ar conponents with the

general fornula of either Q\+ or RNH3 +. Q indicates
woheds/oshies ni t rogen is a quat ernary anmoni um ( cecaiusmiokp13751

bonded to four organic groups which may or may not be

bonded one to another). Wen organic groups are bonded

one to another, they may formcyclic aliphatic or

aromati ¢ conmpounds, depengggg on the electronic

configuration of the bonds between the conponents

which formthe cyclic structure. When the anphi pathic

anmoni um conpound sel ectle&xBhE4. t he general formul a

RNH3 +, the conpound is a prinmary anmine wherein Ris

Sampl@and@Ticpthgdnt ¢ drivogein Al i gfaD ¢ gridibscoatest o YEC Renfide
organi ¢ groups.(m@@#H2] ||mMan enbadi/mit of |t he

] Jofl, the selected [anphi pathic anmoni YeakspRUN 3° min
gﬁgit;dl B sa to 9 th a ha sde. aﬁf@mnl y, halisde salts
no CPEE r9§ﬁ those conprising fluorjide, chloride,sohePiifQrea

n odi/do [ f

s— o043t n—an—enbodiment—of cPéﬁlEOfR'T' 13° min
) ) @gphi pathilc ammnb ég%corrpoun L has at
and trqagment vithd)- & °phati ¢ chai Ravi ng?8°%0 car bon7 %‘&m? 1
CPC kPl i pathic amn Em-um—e@npednd APt Igtal area

Test GRY @D o pa

| east one aliphatic chain having 8-18 carbon atons.
2 Quantifddy] Vydac &4 @hiodi ment of the invention, the sel ected
anphi pat hi ¢ ammoni um conpound is selected fromthe
b The SH(OMBfikAREIasHcdRgveah] waky Thepealdélniingmtsidl i (R.T. 13 min) is reduced
stearam denet hyl pyridi niumsalts, lauryl pyridinium
upon tre%ﬂhéaﬁ wiﬁm?lly(ll ARy BhdATb $iR) rfeBion vaiéte/high Moleul @ pveaghitc
acld nethyl ester salts, lauryl amno propionic acid
. metal .salts | di nethyl betaine, stearyl dinethyl
p“nmnﬁﬁ§pgpﬂgﬁsﬁgg¥§?ﬂﬁ¥hydroxyethyI bet ai ne and
benzet honi um salts. [0045] Anphi pat hi ¢ anmoni um
EXAMPREPRR URSRct\$T CPCromypidfiedion df fadtociXa ibhibitare not
limted to hexadecyl pyridinium chloride dequal i nium

[0116] 2Cet aEPE RXALEEY R 16HcRifAbr Xa inhibitor. Leech factor Xa inhibitor
chl oride, cetyl trinmethyl ammoni um chl ori de, m xed

(FXal, Még?‘lh iR dud §ug é%;%g[?&mn%i&lal SteiPatef@ly)6,211,341 and
A1 et ST

al kyl -di net hyl benzyl - anmonj um_chl qri de, .. and bed ; le 1
inclusiagi toidies (Bshehe TXal wes pyriled figmd stRpialhy &% degeribed in example 1.
tetradecyl trimethyl anmoni um brom de, dodecxl .
After dissélomdrhofl therfi pellet the prapdestion say incubatad with 19 ERCusslution. Then,
brom de, |auryl dinethyl betaine stearyl dimethyl
the mix@@t &8 @entafihel dor 18 mitivsglataRy®0hyg. Thetpelletend[sOperGtamirvere
an enbodi nent of the invention, the anphipathic

| dbSwith SOtVVAHCONbusR2a e Gritghalaslume. The
Sq*“”@@??@ﬁ%?%ﬁ?ﬁ?ﬁﬁ?%h|oride. [0047] Iﬂ an enbod?ﬁ%nt of

pellet atBE g?ée?%a?%lr Oeﬁée setngat | égﬂeﬁtrgtgﬁ a .aeri'iiag)%e(ﬁ ReredRRt iRYemaining CPC.

rsconprises ¢ nponent s sucﬁ as
cel lul ar conpanents derived f nm CLOor. i .
The pralaiaegmant SARACB T "eticsvoanedgnd EH Waf GRRUT By Bilfred hinant

enbodi nent of the inventjon, the cel]ul nponent.s..
compongr inothe supernaspet and sulksteniially gbspot from t %Pg#&gﬁ?eﬁﬁﬂﬁtsd?dwate that
the invention the target protein may be a reconbi nant
CPC trpatniesi enhaficed] thxefiiciency afireeoveyyrand the®saly ofitke msewead E¥Kal.
the invention can be used to purify a variety of

roteins. These ot ei ns [ re not

EXAMFIE fe (P wrdficafion, o‘ia§§?xylﬂ’eg§§§s§$k¢#® ?greg)r? beta, |eech

factor X inhibitor, acid deoxyribonucl ease 11,

el astase, |ysozyne, papain, peroxidase, pancreatic

ri bonucl ease, trypsinogen, trypsin, cytochrone c,

er abut oxi n, staphyl ococcus aureus enterotoxin C, and

nonoam ne oxi dase A, and other proteins that are

positively charged under al kaline conditions.[0051] In

an enbodi nent of the invention the target protein my

e

.
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wi t hout the presence of a conplenentary |ight chain or
I ight chain variable region. In otherenbodi nents, such
wanvssdi7es and proteins can be N or C-term naPCT/US2006/013751

nodi fied, e.g., by CGtermnal am dation or N-term na

acetylation. [0055] A chineric antibody is a nolecule

in which different portions are derived fromdifferent

ani mal species, such as thﬁﬁﬁ having a vari abl e regi on

derived froma nurine mAb and a human i nmunogl obul in

constant region. (See, e.g., Cab[léy et al, US Pat.
[0117] No. #deRliGalaGibuntand ibhssorehodigs. obtaing! fremia, clogs, expressing CPB were

5,816, 397.) Techniques for the production of chimeric
solubiliz&Mn PROkES, JENg s yesntiod endstbt) c Pragluttien ofCEB if dasenibedrinuse

anti body nol ecul e of appropriate antigen specificity

Internatiérgag f%%ﬁ{ P ifoEtlicgﬁg&SwU%!’m@ﬁJﬂ WA BhiddSels FRlcRIONb 65 948,668.

riate gical activity (see for exanple,

Morrison, et .al., o/P I j ;
The test ggule 388 5o RA QPR 1470 At larifig by R on Piirjo rEbiding.
604- 608; Takeda, et al., 1985, t.yre 314, A52- :
Refoldinpogseprakenary smmif v araea i LAt pe sl T o refolding
from non- human speci es having one or nore 1 ts of
buffer. Afeptapentaviilt sndaprotaingsaioner ek 2 AmbieahiREIPeFtYf,; §yg! amounts 0
non- human speci es and framework regions froma human
control anfMeED eglutibuy Were imided uhte.a DBAE S epbarost enlumhe The slyem; Was
of humani zed antibodies are secribed for exanple in
washed g acMénzgﬁE walgubseqehly @Bfedwith \60 mhNer Sodibrs Chiaride in 20 mM
. 5,225,539, The extent of the franmework regi ons and
@ave been precisely defined (see, "Sequences of
ei'ns of Immunol ogical Interest”, Kabat, E et al.
U S. Departnent of Health and Human Services (1983).
[ 0057] Single chain anti bodiAdLEGe formed by |inking
the heavy and |ight chain fragnents of the Fv region

Tris bufl T 8

Vbgocds SiBp,N0 aci d [briplgamet@sul §ing in drxeatmydd chai n
pol ypeptide. Techri ques for the|pre@uélol on| 0f11%d OpCe

chain Aant - had: 1 (I d
Dislitongidi Bs ol g TREAME {roe SbT ps-aze
Pessaiiicapon | 1 ng,r"tﬂno%im‘f\’gtl. Acpd  Sc|. USA-85
5879-5883: and Warld, _et(M@* 1939 Lre 834
544-546) . [0058] A |bi spedtic antli bod9-5i s algenet?-dally
engi neered anti bodyEnbjrohAcevitigri zdsactive t ypesingetive
targets e.g. (1) 4 speqUhits) epitjope @hd (2) a (%)

héﬁﬁ. TS HS @Bt Cokte@ef{t ors on nyeloid cell's.
Post € u Gk aph cific §ntir Gﬁg*can e prepared|eit ha4lby

che ! j ugat i og i OTr T econbi nant
| SREAR M), Oqy | oRrs ALHVRY

m ol ogy s 10059] ,4nti body 4943
fragnents include put tgﬂg%* "nite%ﬁ?o: The—F(ab )2

fragnments, which ca@Pﬁéhéﬁéﬁﬁ%%a by psi n|di gestd,on
of the antibody nol ecVallm@ t he F(a%g) frgggggp%gl

whi ch can be generated by reducing the disulfidé
bridges of the F(ab')2 fragnents. Alternatively, Fab
@I%@feﬁi @fterniigtRni ves daBsedasyt o nist Bradfeed nekhesle, et al .,

89, Science 246, 1275-1281) to allow rapid and easy
i p £l | Lavdlackied fragnents with the
gg@ﬂiriog i ?etfblﬁ?llgqle egﬂé?& acti

i'red speciticit [0060] In an enbodi nent of the

[0118] g%ﬁgﬁp@ﬁf;suﬁ;? %{e{%éx%{acg@g%%b e 8 Eﬁcﬁﬁﬁ?at 153 Iin 13 @ROHBAEd material

I on, e uricase Is a
mamal i an uricase. [0062] | n anothe i

droppe Ry %6 And o RBPIRIEIT ST A S Eeca b T s Tetestileld Vel
manmal i an uricase. [0063] |In another enbodi nent of the
i nvention, the mammal i an uricase is a porcine uricase.
[0064] In another enbodi ment of the invention, the
variant porcine uricase is designated PKSDN uricase.
[ 0065] In another enbodi nent of the invention, the
protein is an anti body. [0066] In another enbodi nent
of the invention, the antibody is a single chain
anti body. [0067] In another enbodi nent of the

. M o F A SMS
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froma mxture by the addition of cetyl pyridinium
chloride to the mxture.[0074] In an enbodi nent of the
wonrsilos, the uricase is obtained from a bacPeriuakoo6/013751

cell comprising DNA encoding the uricase by a nethod

conprising treating the bacterial cell so as to

express the DNA and produce the uricase and recovering

the uricase. [0075] In an_ggbodi nent of the invention,

the uricase is recovered fromprecipitates mﬁthin t he

bacterial cell. [0076] The subject invention
enzyme peibitydesovptediin aiCRE isaled sruple da@eased BY d %419 ﬁ?&fegmg that CPC

uri casepol yner conjugate. [0077] The invention also
removedd edtsteenathpiuparfialinhibited genebationreg aefive epgEMEct ri ¢

poi nt greater than 7 obtainable by a nethod conprising

contacting a m xtyre containin
01191 o7t echh RSsHRHALCOPOTAT STt PaBe, e n i endrety
conditions such that the praotein is S|t|vel char ged
and for al pirpeseato Wesameexisatay if 9@hdﬁ<aff§1@a1 gﬂc femgoL ﬁﬁem
protein. [0078] The subject invention also provides
applicatiéhevasfspecifietliyl amdrindiviviuaity sdicatedlde bpindorparaigd By pefereagein its
having an isoelectric point greater than 7. [0079] As
entirety f& dllNfurtddes.i N enmbodi ments where the mxture is
contacted with an effective anount of a cationic
surfactant under condjtions s%ph that the tar thout
[0120] pr ot eMany modifidatipyeand eraepsP! theraresant {veptt ﬁga;P %‘P‘?f‘e withou
the nature of the target protein. However, the pH |
departingr fedue ita bpiyit bied suepe, gshiilldedppatent1o those Skilled in &ﬁﬁ&e@%ﬂ@mﬁc
fromabout pH7 and pHI O, pH7 to pH9, pH8 to pH 1, pH3
embodlﬁl‘éntﬁ b &orided RERii & PFBred DXAMBLITSxpOGRAINI T faad eheamwréwn is to be

which follow are set forth to aid in understanding the

@nt Gid@He Sh0dtofe BOEquidDelents t
limited oﬂlﬁ%?ﬁhééﬁnﬂyB %dgﬂgaaggg% Ré i V\e/a " EX%T\/P 0 Fil be ents to

h Uﬁ? of CPC fogciurlflcatlon of Reconbi nant Mammal i an

which s Qﬁgngie ground [0081] Pharmaceutical grade
uri case nust be essentially free of non-uricase
protein. Manmalian uricase (isoelectric point of 8.67)
produced in E. coli accunulated intracellularly in
precipitates simlar to organelles referred to as
i ncl usi on bodies (1Bs) which can be easily isolated
for further purification. In contrast to the cl assica
view that I1Bs contain scranbled/ m sfol ded expressed
protein, these IB-like elenents contain correctly
folded uricase in a precipitated form Exposure of
uricase IB-like elenments to an al kaline pH, e.qg.,
about pH 9-1 1, re-dissolved the precipitated protein.
The uricase content in solubilized IB-1ike elenments
was about 40 - 60% and required extensive purification
to obtain a honbgeneous uricase preparation. Herein,
we denonstrate purification of uricase and ot her
protein wwth CPC that can be assessed by a variety of
nmet hods. For exanple, manmalian uricase purity can be
assessed by determning the specific activity, the
nunber of bands whi ch appear follow ng el ectrophoresis
and staining of SDS-PAGE gels, and the nunber and size
of peaks which appear in a chromatogramfoll ow ng size
exclusion HPLC. 1.2. MATERI ALS AND METHODS 1.2.1. 50
nmv NaHCO3 Buffer (pH 10.3) [0082] This buffer was
prepared by dissolving NaHCO3 to a final concentration
of 50 MM The pH was adjusted t 10.2 -10.4. Dependi ng
on starting pH, 0.1 MHC or 1N NaCOH nay be used.
1.2.2. 10% CPC sol ution [0083] 10% CPC was prepared by
di ssolving CPC in distilled water to a fina
concentration of 10 gr/ 100m . 1. 2. 3. Reconbi nant
por ci ne uricase expression [0084] Reconbi nant
manmal i an uricase (urate oxidase) was expressed in E
coI| K-12 strain WB1 10 F , as descrlbed in

D Y 1 ~ a2 2 -~ 11", VNALNN N T NN A PN o ~ 1



10. 3+0. 1. The suspension was incubated at a
tenperature of 25+2C for about 0.5 - 2 hours to all ow
weabaswsiizgat i on of the | B-derived uricase. 1.2PZT/USRB6/013751
treatment [0090] 10% CPC sol uti on was added in
aliquots to honogeni zed I Bs (pH 10.3), while briskly
m xi ng, to obtain the desired CPC concentration. The
sanpl e was incubated for 1340 24 hours as indicated,
during which precipitating flakes fornmed. The sanple
was centrifuged for 15 mnutes, at 12,000 x g. The
Wetlagh: and super natant were separated, and the pellet
was suspended with 50 mM NaHCO3 buffer (pH 10.3) to
1. Al Rethor ifei praifying bk darget prbreirecuyprisingidentifyingtajtarget pratgin and
fraction was determ ned, and the fractions were

contactir{%qg&gﬁﬁcfnaéoﬁﬂ)_rﬁﬁ% R @dlysaded m%emv@n hhdoncesmhotersglubRized

Protein assay [0091] e protein content of

.al. . of . Ve
contamn&ajaéllpg ﬁ?ﬁttﬁlgg w1tﬂ1.ro%§tof ﬁ]é)?@ rrg%ilhéﬁcre sgfi’fa@gnﬂs By &@Hﬁbﬁl@t efifdbtive to

usi ng Bradford nethod (Macart
.and CGerbaut (1982) din Chi m Ac 122:93-101). 1.2.9.

selectively pregpiatg fae,gne;or .@?f?n'éﬁﬁ?ﬂ%ﬁip%‘ﬂg%’ ivity [0092]
Activity of uricase was neasured by.the W nethed...

2. Themetbed eftlaim 1, fm%apmpﬁémgé%aﬂ? gf R?&OYCHHEE‘% ?"g‘%’%%ed target
uri case by oxonate and by rel ated derivatives of

protein. S-tri azines. J Biol Chem 240, 2491-2494; nodified by
incorporation of Ing/m BSA). Enzymatic reaction rate

3. TRSheEbebNilmed] whereup leastbee efiploes pr mprengatisnicispgagtaets 1s an
decrease in absorbance at 292 nmresulting fromthe

amphipaQPfiic b AuBcombbén@ci d to allantoin. One activity unit
I's defined as the quantityof uricase required to

4, Xeiergli tégccl ???g@g gﬁggin Hiel I%ﬁ)aghig Snnibrtdth @omPbumbis seldtied from

ndi t1 ons. case potency i s expressed
in activity units per r ot ei +,
o RSt B P RSP E5h Bl PRBR R

alcmpath length is 12.2. Therefor xi dat i on, of
chain primaiyenghonipmceogpoangset the g?f%@g?f%fﬂﬁ r’eangég ‘thsfef’ﬁ
a decrease in absorbance of 12.2 H A 2. The absorbance
5. Thamgthodiof blatm devieiia g mphimth@ta@}mqmgm@@mp@g@d prsglected from
the linear portion of the curve. Uricase activity was
the grodp\@hsieBhE O cetyd %}yﬁ&iniuih kalvys ste@Aﬂ%mmm‘(hé\lﬂynﬂm_)um Sm, Jauryl
: VRM Activity (Um)= Vs x 12.2 Where: DF = Dilution
ini ; - SIERrAfanfif@sbpionicrtimietay](dster shl)s, lauryl
pyﬂmn%@fgﬁéafﬁﬁgﬁggggﬁkﬂ?gg’sanple ﬁ@gdpin reactio% m xture
. inm) 1.2.9 2. H [ A ine. laurvl
amino 1rgigR or P e Ang EREN PR e, Moy PEREKL Bobling) gury
) native uricase enzyne, as,well as possible
dihydroxgeitgheiaing and bRZELUIR S ed according to the el ution
profile obtained by HPLC usjng a Superdex 200 cgl.umi]. ted from
6.  Dbpmiethadeofsiam Sewh@einihe anpbipathiqAPHANHEY PHRAUAE {$ificcte
into the colum. The areas of each peak and the |
hexadepgppddihivaf ctlofde, dequekiniver acetaie,desadeerpysidinime: chlaridy
and summari zed in the adjacent tables. 1.2.10. .
cetyltrislefryRATRomaR shidride] ARG n-Bikgl direthyl hersytapiregnium chloride,
contai ning ~20 Dg protein/ |ane, were separated on 15%
5 SN.NE rh e ragl $ 3vei@rsidhyibgtyl) t h
cetylpy, Q@&@?ﬁiﬁe&@h Iﬁﬁ?ﬁ?&%ﬁﬂ.w? PR Te [oog}g] The
ef f ect f C (0 - 9 : 7]- jum
phenoxgiifepy e st dieulo A i ERRPiplchibchay.ddmon
_Ssupernatant, and.its .puri.ty are present ) .
chloridgopdhepigro epp B firecsb ety et PR 557 Apgtidlammonium
protein concentration was 1.95 ng/m, and the specific
enzymatic activity was 3.4 - 4.67 Uny. The results
presented in FIG IB indicate that within each
i ncubation period, the protein concentration of the
supernat ant decreased with increasing CPC
concentration. At less than 0.04% CPC, a relatively
m nor effect on the protein concentration was

___________ PN
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[0099] HPLC anal ysis of solubilized IBs indicated that
the uricase-associ ated peak (retention tine (RT) -25.5
wai2ostoss)7s conpr i ses about 46% of the protei n oPCThS2006/013751

crude 1B sample (FIG 2A). Follow ng CPC treatnent, the
uri case-associ ated peak increased to approxi mately 92%
of the protein (FIG 2B), and was acconpani ed by
significant reduction of tfig contam nants el uting
between RT 15 - 22 min. (FIG 2A). The area of the
uricase peak is approximtely 70% of that .in FIG A[ ]

bromide, Hodscy! triresthyagsndnismibreinidas ety tﬂ@@%i%ﬂ%ﬂ@r‘#%&é aury
purity resulting fromrenoval of non-uricase protein

dimethyl4HR@n GRS dietiyh betaihe dand lavEf ¥ dibydroky@hyd BEWITPC on
enzymatic activity [0100] The results (presented in

7. The Bt of MICRANBereltathe BRBiphRiaRonfumIcimpsad is a
activity was retained during the treatnment process.

tolpvi C exppsure was found to precipitate 60% of al
CetyPYISIVESHS in sol ution. More than 85% of the enzymatic

activjt mai hed in sol ution, 1. TV, of

s heanlislolTBRD] el e rHeL Al aSa BERRIRN, P
activity of the produced superpatant .of re than. i .

0.  Theomethodof claifps whetn fﬁlﬁ&ﬁ%fﬁﬂl(ﬁ?l&&@%%@& ’Sgﬁg bsr%{yc@ﬂ%%mm
desired activityremained in the pellet. In this

chloridei nst ance, only 17.6% of the original activity remained
in the pellet (and was extracted using 50 nmM sodi um

10. TicGAsthedat Eainy 9 Mbicreipthie bthpBjpattoe amuraingim cainpeinddiss akleast one
which is a relatively mnor fraction of the total

{ohati tvikABhE cAbokaEGT OF CPC TREATMENT ON URI CASE
aliphati Gt b S B K e Anal ysi s Fol | owi ng Treat ment

1. P PeRof TP o ki %ﬁghﬁﬁ: Dbt 18 SCT8icheboH dis@s.e,

exposure 't nd of the subsequent
fractjions, follow n epar at |
2. ThBriion o ater PRt SR gy TR PHEHR R more celula
centrifugal separation of the fractions, and
componewisonsti tuti on of the pellet obtained after
centrifugation, containing equal anpunts of protein,
3. T metodlofziimbg vERSiPAGRNeWE Fde FRlyar cPmPopedy preglerived from a
(see FIG 3) show the presence of contam nating
microofgh@b@i Ns prior to CPC treatnent. Follow ng CPC
treatment, the pellet contai ned nost of the

14, §ROLRMARFIcDEMARAIRAS thovidrorbhgsa ipebaadrant
contal ned uricase that resulted in the single major

ot ei,n ;band. BEXAMD Etis @f cHPC on Purification
15, ghe %’Fhéﬁde‘%éﬂaérinn (sc?&-‘\"j‘f‘%}fnﬁc odi'es 2. 1. MATER ALS AND
ers

METHODS 2. 1. 1. Buf 1,11 |
16.  dihegsthad; of ¢ ladms ﬁe‘?'}f“[r?)‘fd% Ol ELBPG ?’ ?%ﬁat% ﬁéo?ig%ﬁg Atained o
6 Murea, 50 M Tris, 1nM EDTA, and 0.1 M cysteine.
protein¥he pH of the buffer was titrated to 8.5.2.1.1. 2.
Fol di ng buffer [0103] Fol ding buffer contained 1M
17.  Theaetfh@& dlaiM Nevbbreinithe taveEtDTHEinG & repombimay Bfof e
The pH of the buffer was titrated to 10.0. 2.1.2.
13,  EPHRLSSHIDSF QinsTCFwhéein the cicembinanBamotein iseer[«dzpng. ScFv
anti bodies (pi 8.9) were expressed in E. coli
19.  R0SERS 14t 17 3mMRat 86 tR 5 Qebtbig ia seledtyd framithggroup consisting
cystei ne-l'ysi ne-al ani ne-1ysine at the carboxyl end as

of an aﬁﬁ%@l&bgﬁg{;a&g, %ggite?fép%ﬂ.-ﬁegfé :(a%c%\f%(%ﬁl@ﬁ@@@ﬂ acid deoxyribonuclease II,

ern by réference Inits entirety.

2.1.3. Culture and Harvest of scFv.. ' - Pr. i

an clasiiso ey P 51 D BRE S ABLONIEP A PCIHt BbRfesE Tt fen. o
cultured in mnimal medium at pH 7.2, and
suppl enented with L-arginine, final concentration
0.5% during the five hour period prior to induction.
Expression of scFv was induced by limtation of
gl ucose anmpunt in the medium ScFv-contai ning
bacterial cells were harvested fromculture by ultra
filtration. 2.1.4. Cell disruption and recovery of

PNA PN
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containing 15.87 ng scFv anti body as determ ned by
HPLC anal ysis on Superdex 75. The retention time (RT)
wofhoashe1ggsFv ant i body- cont ai ni ng peaks was PCT/US2006/013751
approximately 20.6 m nutes. The results indicate that
recovery of total protein generally decreased with
i ncreasi ng CPC concentration, and recovery of scFv
anti body remai ned >80% wheg, the CPC concentration was
<0.03% More efficient renpval of contam nating
protein was achieved at pH 7.5 relative to that a F
trypsin, al@tochinme c,snRvabuedibataphylacbedus arieheRigrotardh (-4 gyinggyteron and
treatment with 0.01 to 0.03% CPC. Tabl e 3. Effect of
amonoalglﬁ@dﬁ@@&ment on scFv anti body recovery and purity
. 3. CONFI RVATI ON OF CPC ENHANCMENT OF scFv ANTI BODY

PURLTYeRod odelaiiDi EvaRaliy feta@bt mofkin saamicasey fol | owi ng
20. t?meaet%%nto \c/)vlct?ﬁ CPC [0111] H%’%C%nal ysi s of refol ded

21. pr 'g]& el F@P@ g# Gaks ?0 wh%%e%;]% u%ﬁ:ﬁé’e @ath pedyHiAssRakat ed

ron m nut es) conpri sed
about %0.0f . t ot ei.n of the t

2. apjhe mﬁé ok S g EieFRan U ey far e B i le bibize
followi ng treatnment with 0.02% CPC, the%ﬁgv

23.  anThowethod of eleimad é dvisesin ther takgREPIORYR 1SRt oi‘)‘yon'prl sed
approxi mately 75.9% of the total protein injected, a

24. 3. Thé nlethopf chim 2B ivdrereimithesantibpdy isracdngle plaain anERAdY
protein inpurities fromscFv anti body sol utions.

95 2. h@ meHoS-oPAGEmanallystia tintasgeFprotat cvagr intekigidrowi ng
treatnment with CPC [0112] The results (see FIG 5)

26. | NGhEAetdiRR LI B whdeifthe infeRisTERn iftbeeoarptae
' cont ai neé) Si gn|f| cant anmounts of a | arge nunber of

27. ﬂ'{hel Il tdgt'):f nnlea 5t ‘%6 er]cﬁ?ll thQ e &fiSRE @Eﬂﬁoltaﬁt@%e added to a

O pr ot el ns
contra

C treat nrent super nat ant cont ai ned
Concenttﬁﬁl@nﬁﬁfrem%g%lt(% gQ that of scFv antibody. EXAMPLE

3. Effect of CPC on ur|f|cat|on of recanbi
28. i niThe et felam 271w gqremﬁbewf‘e?rdﬁorﬁecﬁﬂow ﬁ‘r’@??fétlﬁs argjadded to a
8.5-8.9) was expressed in E-coli by known nethods.
concentMa@alodi frofs 0.81%ab 0,5Nat ure, 284:316 (1980); Coeddel, D.
V. et al, Nature, 287:41 1 (1980); Yelverton, E et
29. al .The Mlt&hod%ﬁ dhifRe®? wh&eifidhe 0AO8hpreSiatienic |surfMtan§s argladded to a
Proc. Natl Acad. Sci. (U S.), 78:2848 (1981); European

i,08 0N®4,. 28033, publ i shed I\/ay 6, 1981; 321
COHCGHtEFgfndp%u%@fﬂggge d July 15, 1981; 34307 publ i shed Aug. 26

el gi.an, P syes 048
30. 198 ed)éé}ﬁ?cf%tl%al\%lr |V2%e§&¥lre Codl Zl ﬁg%%dé‘% pr od%lgltLgl %lftnl%efﬂ
bet a-i nterferon enpl oyi ng reconbi nant DNA techni ques.
Procedures for recovering and puri fyi ng bact erially
produced | FNs are described in U S %) t0 24 I
31. 4, 46@ mebod af daim 36 vhereig e coptacting if nﬁéf%‘mté% migyigs to 24 hours.
Derynck et al., Nature (1980) 287:193-197 and .
32. SC aﬂ%hbtﬁo@ﬁﬂclhfm hpehgeinBhe chreadtispg iy dorecat 44<zmp<(r4“gve_]_9f from 4°C
I ncl usi on bodi es containing | FN-beta were isol ated and
t0 36° ol ubilized. [0114] The resulting solution was treated
ith CPC. The results shown in Fi gure 6 indicate a
substanti al decre

nth | evel ont m'n ' °
33.  prolks msthed ekelgim git@t‘er@ﬁé F‘gﬁ?cﬁ’é‘ﬁtlsg 38 rﬁé%r%e of from 4°C
anount of | FN-beta (area under the peak) di d not
to 26°change appreciably followi ng CPC treatnment. [0115]
Tabl e 4 sunmari zes the effects of the CPC treatnent.

Tot Bl8iof claBh adhaefin tiecolReaseth sapstdfiallyfkée of polyanions.
34 a s{ci)}ir1 g%ce gegreased by about 40% but the anount of

eta r u afdi tﬁécelcff@oﬁ’d/su orts.
35. SIZB &th@ ﬁﬂ 1‘1’%lg Cﬁgrsglfﬁ?&glsgsggtﬁal nelg sever al PP
peaks The peak eluting at 13 mn (RT. 13 mn) is
reduced upon treatnent with CPC and corresponds to the
regi on where high nol ecul ar wei ght proteins and
var|ants thereof el ute. EXAI\/PLE 4 Effect of CPC on

- . o r .

hours.
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(**) Prior to refolding the protein was inactive
[0118] The results presented in Table 5 show that
woab@losamin the CPC treated material dropped BgTAS2B%1013751
and the total protein content was reduced by 44.5%
Interestingly, total enzyne activity recovered in the
CPC treated sanple increased by 79% suggesting that
CPC renoved a conponent thﬁt partially inhibited
generation of active enzyne. [0119] Al references
cited herein are incorporated herein by reference in
36.  t HEfig methbil pétlyinahowhareinghé sqluiiqrols substaritie: fiss b agmegatgs of the
as if each individual publication or patent or patent
contamuﬁﬂﬁ{g pfcbing Withashes Bedédulesal | y and individual Iy
|n dicated to be incorporated by reference inits

37 dl'lJ kol OF cBlh 1%5&9&%%6 sd10da0is sibstantiatigliffe o8 polyasions; solid
' vari ations of the present invention can be nade

supportsba@a gg%rgg%t %) a]‘:the {:%rgéré&é%hé ?roﬁeﬂ%ﬁn bv%t Ly 3R BlesaS Wil |

e art. The specific
38. Zﬁﬁ%h}?ﬁ%ﬁﬁ (cj: aim 85 bﬁé hﬁ,%f%ﬁt e ca{lo 1gg é/CtéQ?¥S de%et}flgyndlmum

by the ternms of the appended clains along with the

salt.  full scope of equivalents to which such clains are
entitled.We claim 1. A nmethod for purifying a tar

39, pr Ohe hfetlwdnyiiclasirig, 3#end, fwhergin thet %ﬁ@@tﬂ%mﬁtneﬁah l%lFF‘gylpyrldlmum
contacting a solution conprising the solubilized

chloridet @arget protein and one or nore sol ubilized
contaninating proteins with one or nore cationic

40.  SuUrhagi Aot chin, ARk tRfth@et proeid Raswllisseldcwdd point greater than
preC|p|tate the one or nore contaminating proteins. 2.

met hod of claim11, further conprising the step of

Orequaltggovering t he sol ubilized target protein. 3. The
met hod of claim 1 wherein.at on e one or

41, nodePEHisdoN PP?H‘SETFP%‘E‘f agferding to tq E?%}h‘)dgoat?cﬁﬁl%na nmoni um
conmpound. 4. The nethod of cIa|n13 wher

42, anphpwafied ericapepepaird acsepbng i the I%E‘é]il@c‘tfg’éa”?‘r]gm t he
group consisting of quaternary amoni um conpounds of

43. thahganensd offobrimA2avi@xsin theauridast is ccinammappn Fagage.
amoni um conpounds of the general fornmula RNH3 +; and

44, saltg drgsesticlaid 43WikereBthoghamimatian iunicabe iha pelicinetuigase.
anphi pat hi ¢ ammoni um conpound is selected fromthe

45, gr oy L&R:ggé (?rfteétlﬂﬂnl @f wheteYd theYiticedens ddhS@bdcterial cell, wherein the

stearam yr|d|n|un1salts | auryl yr|d|n|um
: i.nol | fice the
bacterie] gply Py THTK sPulfl B na DK BEPSRCAR oY
i met al salts l auryl di nethyl betaine, stearyl dinethyl
uricas€het ai ne, Iauryl di hydr oxyet hyl betai ne and
benzet honi um salts. 6. The_ met hod of éla|n15 wher e d duced
46.  {The usingsieiaf atair &5 avhesnin the Wisaols Aerovsre étOé%tnéH‘SHn&%% 16§ produce
hexadecyl pyri di ni um chl ori de, dequal i ni um acet at e,
by the heexa@ecall. pyri di ni um chl oride, cetyltrinethylanmoni um
chloride, mxed n-alkyl dinmethyl benzylanmoni um
r G lfyhRWthge rumrﬁ&ti rishey the steps of:
4. ﬁbﬁggﬁogeg?hﬁﬁ%r’? %?ﬂ T Sﬁ‘@%etranet hyl but yl ) -

pherxy]ﬁE 0kggﬂzenenethanannomumchlorlde
al kyl - di me enz ﬁﬂDhIUﬁ]Ch|Orlde and

? Igf Flagres:)%? %?q%%lg%tsnﬁtlg k)h#ag gilﬁ d%é? :y kH&n and one or more

tr|nethylanhonlun1bran1de cet rimeth

br oni de, Selabifiged %WIHWHWPE’F%@N@ I Ix%ﬁerggﬁﬂ{ F%faaants mal
bet ai ne, and | auryl di hydroxyet hyl betalne 7. The

met hod of claim5 wherein the anphi pathi c amoni um

conmpound is a cetylpyridiniumsalt. 8. The nethod of

claim7 wherein the cetyl pyridiniumsalt is a halide

salt. 9. The nmethod of claim8 wherein the cetyl
pyridiniumhalide salt is cetyl pyridiniumchloride.

10 The nethod of cIa|n19 mhereln the anphlpathlc

oy
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48.

24. The nethod of claim 23 wherein the antibody is a
single chain antibody. 25. The nethod of claim 17

wohers@sni7s he target protein is an interferon. B6T/USh®6/013751

nmet hod of claim?25 wherein the interferon is an
interferon beta. 27. The method of claim 1l wherein the
one or nore cationic surfactants are added to a
concentration of fromO0.004%to 5. 0% 28. The nethod

of claim 27 wherein the onée or npre cationic

surfactants are added to a concentration of from0.01%
to 0.5%ma@ant effhetivest lsdactbielprasinitaiy thieeair MQTR SOYPRBINFFING
nore cationic surfactants are added to a concentration
of from@tddatd 0.2% 30. The nmethod of claim1l

wherein the contacting is done for from5 mnutes to

48, hour g ooiting thesdBblBede&ipréibial m 30, wherein the
contacting Is done from10 mnutes to 24 hours. 32.

Jhe et hod of . ¢al el 1A deDrof @R RS bd1iGor SF 6@
‘%\fneg%‘taéﬁbrécrr g Sbmfgleﬂ?i%:);{23 %Frg 46 torg§6gr8. 33. The net hlgd of
claim 32, wherein the contacting is done at a

comprisiigipesteRSife of from 4C to 26C. 34. The method of claim

1, wherein the solution is substantially free of . . .
poRyani obfsinitgsa sofpidonelk ‘Hb‘lf}rai‘fy PIPYFE; “’%ﬁrg?‘e&ﬁ Pfqjgins in solution
solution is substantially free of solid supports. 36. )
The et badpiase the &irgetproteineandicanteminaiion preteiss; and the target protein
substantially free of aggregates of the contam nating

pr ot ei Ngompiitesatfirer porednexps by sweigit of Treeotak proseln of thelsalufipn;

1, wherein the solution is substantially free of

POkyani @RScriR! the sURBIOWE 0ABEr ABEY QEdhRSusfhctbile in an amount
contam nating proteins with other nolecules. 38. The

met hod ¢ gtlgvgei tgnsglé%t)i/\fé&?r{egi?ﬁateVc‘lifbeéo%itaﬂnihg@n tey, C

surfact & ace niumsalt. 39. e net hod

werie e 2R PSP DY ARy o

the totabjriotein, gné diecsecerskipprenntagg ingrogigr tpan

claim1, wherein the target protein has an isoelectric
Fogrogley an oS PGERTAE e
protein prepared according to the nethod of claim1.
42. A purified uricase prepared according to the
met hod of claim1. 43. The uricase of claim42 wherein
the uricase is a manmal i an uricase. 44. The uricase of
cl ai m 43 wherein the manmal i an uricase is a porcine
uri case. 45. The uricase of claim42, wherein the
uricase is froma bacterial cell, wherein the
bacterial cell conprises DNA encoding the uricase and
the DNA is expressed to produce the uricase. 46. The
uricase of claim45 wherein the uricase is recovered
frominclusion bodies produced by the bacterial cell
47. A nethod for purifying a target protein conprising
the steps of: a. identifying a target protein; b.
contacting a solution conprising solubilized target
protein and one or nore solubilized contam nating
proteins with one or nore cationic surfactants in
ananount effective to selectively precipitate the one
or nore contam nating proteins; and c. recovering the
soluble target protein. 48. A nethod of increasing the
percentage of a target protein in a solution of
proteins conprising the steps of a. obtaining a
solution of a plurality of proteins, wherein the
proteins in solution conprise the target protein and
contam nating proteins, and the target protein
conprises a first percentage by weight of the total
protein in the solution; b. contacting the solution
with one or nore cationic surfactants in an anount
effective to selectively precipitate the contam nati ng
proteins; wherein the target protein in the solution
of step b conprises a second percentage by wei ght of
the total protein, and the second percentage is
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