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POLYMER LATEX SU TABLE FOR THE PREPARATI ON OF DI P

- MOLDED ARTI CLES The present invention relates to a
w@oelogoeTied at ex that is particularly suitabl e fRCT/ER®05/009446

production of dip -nolded articles. Furthernore, the

present invention relates to & process for naking such

a polyner latex, to the use of said polyner |atex for

PORMERT OXTUEXt SWRTABEE (OR TFHED PREFRARATIONC DEDIPt-MOIDED ARTICLES
conmpounded pol ynmer |atex conposition that is suitable
for the production of dip -nolded articles, to a

TEE R aSere INRSIO0 S BPES 18t dondleT AR IhaEskan i nwarty
sﬁftdbﬁﬁ deVEﬁE'ﬁPBHJ331BnVEﬁ H1ﬁ9ﬁb¢6§ﬁ %Pﬁ1é¥é§'cﬁuﬁ%heﬁmﬂFE the

| oves and medi cal” products have | ong been

pnasmﬂ:f fiovengioratret atlesl &t ex ppadegsefor Myglpingakush supdil ymer Tatex,
articles are forned fromnatural ru

| at ex, .
tagther Bse wrosaigh Pp}ﬁ@“eénlﬂt@%ofproih%cﬂ”?gﬁ*,‘?rﬁﬂﬁogf)/(vé'ﬂET"‘QM@%

stabilizin e ' a. -
Rt Es o Pyt PRTRACPOBRE Aates AtrpbS haBTtieE ™1 suitable for
tﬁ@gﬁ@aufabnpafola%tmoqae@ra@wwe% Megig fnéwdnﬂwmakmg dip-molded
rubber | atex are vul cani zed using a sul fur -base
Tebtdc ant mdies prasswet erast batthal ledek raritidbss abt&inedatharsby.
Such sul fur -based cure systens have been al so
enployed for vul cani zi ng synthetic polyner 1latices

it ' | fur -based links during the

d of éj v 1%Holym%r conposition. In these
sulfur-based cure systems in addition to sulfur
accel erators, such as am nes, thiazoles,
Thi maéhaaﬁtaesibwi attiictes bauech @s giuveshang abhen medical products

PBuhIo0 tiesh T4Se GO AoNEHURG) WIREPEIRD! Faer oo el }y Auchs
1% e O£ o B D A Rty Fa i B S o
el Sieh GRPEHymer and water with added stabilizing agent and
vulcanizing chemicals. Additionally, in order to achieve the desired
mechanical properties products made from natural rubber Tatex are
vulcanized using a sulfur-base vulcanization system that also includes

accelerators.

Such suifur-based cure systems have been also employed for vulcanizing
synthetic polymer latices thereby introducing sulfur-based Tinks during
the crosslinking of the polymer composition. In these sulfur-based cure
systems in addition to sulfur accelerators, such as amines, thiazoles,

sulphenamides, dithiocarbamates and thiuram are utilized.

EP-A-1 063 258 relates to a latex composition for dip molding wherein Ce.
22 fatty acids or salts thereof are incorporated as bubble breakers. This
Tatex composition is vulcanized using additional sulfur based

vulcanization systems in order to produce the dip molded products.
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vul cani zation systens in order to produce the dip
nol ded products.Simlarly EP-A- 559 150 discl oses a
w@opelyitet | atex suitable for dip nol di ng wherPOWEP1965/009446
| atex is vul canized by a traditional sulfur
vul cani zati on system EP -A- Z53 530 relates to a
different technology. Herein a polynmer latex is
g $&FlyoER- 1889 NG0setIviotes af cobidifmereiatep sustable for dip
transition tenperature. This polymer latex is us?g for
matdiing ghereatyr dke datemdisewyl aanierd %Mrﬁaltf‘é 1tigpal sulfur

ont ai ni.ng vu| cani zati on systens are used. This

V‘Qﬁﬁm@g'ﬂ?’gﬁya &% not relate to dip nolding. Recently

it has been discovered that |atex articles made either

of natural rubber latices or of synthetic rubber
Ep-Al 752 $309td1gtesltbua diffismahtctechnsyagyenBenedn & mddymer latex
~allergenic reactions of the type IV, Sipce gne
i3 desernided havang seomemis PEAifoarends gwugléﬂnségbon temperature.

synthetic bber arfi S | f I [ e
TENSoRRGMSE [ARtors CeRberoF g ot R her Bl 3K tione
sy &?ﬁgﬁlﬁrﬁ fi1 el e 488h SgystBfks Gve ugedt Meniisngpiasation does

susceptibility to allergenic reactions of people in
n el Ates 061 dipymotdings been a long -felt need in

i ndustry to provide synthetic rubber conpositions that
can be forned into dip -nolded articles, |ike nmedica

| oyes,.,that .do n ' epali nL G tof
RS B s T ch I P, TR e el ey of
natUra1f Qibbex argeli Gedliohr 8 AFhEKR L t MPEEr ClaRPEasTUS| MY sultfur -based
desired and necessary properties of these products,
chirk g ystansamay dhduster ahtgrigenit asaciiony. ofFithe Hapaok\e, it

is especially or medical gloves desired that they
possess adequate esthetic properties with respect to

SOl PbEEAE, O, FE b O B ef S, g st
riBer §Fticesi &, obdralexafifIel riddien andves ersedraonstihat! y
inevitably will come in contact with the skin of the wearer and due to
the increasing susceptibility to allergenic reactions of peopie in
modern society it has been a long-felt need in industry to provide
synthetic rubber compositions that can be formed into dip-molded
articles, like medical gioves, that do not induce allergenic reactions
or Tiberate compounds that may induce other health risks, 1ike for
example nitrosamine without compromising the desired and necessary
properties of these products, 1ike mechanical strength, elasticity.
Furthermore, it is especially or medical gloves desired that they
possess adequate esthetic properties with respect to drape, softness and
tactility. Furthermore it is most important for these products that they
provide a good barrier to microbial penetration and are substantially
jmpermeable to a variety of 1iquids and gases. Therefore, in addition to
the desired mechanical properties it is also important that the final

product has a uniform film thickness.
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i nperneable to a variety of liquids and gases.
Therefore, in addition to the desired nmechanica
w@e@peetibes it is also inportant that the fi naPCPEPIHOR009446
has a uniformfilmthickness.In the prior art severa
approaches to substitute a sudfur-based curing system
containing accelerators were discussed in order to
IiR\0k dréilol edrge s verad aggproachesatis esibsti tulie @ whbéur-based curing
articles. WD 00/11980 describes synthetic ubﬁgr .
sysbemceantaiei ngqaeel ryory iarend Heugrad dnsok AR

very |low glass transiti e t at are cross
a1 ety riadens GRS pEnedTRER A €385 on of
doubl e bonds. Particularly the synthetic rubber should
be substantially free of carbon -carbon unsaturation.
WO'tDe$ 1 1880d deser ibesrsyntiet is halbbebel aidees andvasguepys @goéyigrethane

mononmers can, be used as_long as sul fur vul cani zati on
dispersionsppay ey Y& ¢PwHSdpsS %Wn@tﬂﬁe LeERETLYRES f‘%@ge?re

The I rs_descr,li el al et
e R ATRE LB R b, G ARG i, g bonds.
Pﬁr‘@%ﬁﬁ ar KRG syRfrfeth enalbbei &holiTd beesutituneiad 1arfree of
ydroxyl “or cafboxyl groups. But neverthel ess_externa
cartmis tarbokenrssadueatrien e Shas ynat Haeneh goepanepbtshad i die Heed.

to be bound to the polynmer and therefore.to bl oom.ouf. .
HeweveRe GiGNEJBANOBErS: GaN (S| %%f asnl QNgeas iSHA ur‘prvggm1,za£1on 1S

and therefore in jise Y, r4
oR T o Soiobst G B SRERATERER TP ers
dé&ﬁ%éd dirzpb 06 fle | dhphbRe thebecPssl.inked alst vy extéenml
solution to avoid sul fur -based vul cani zati on systens
crosgldnkérsy Slsmbde arbeskinking Haschiosal tidssritméheinplviers are

02/ 50177. Herein netal oxide cr | inki.n ent s .ar
o o b, s, B S Rk 1 p O RPE hers are

Suij t a e i RC i.de 4 - r
n §%§ﬁ%ﬁkﬁgﬁfd@me § i d1Cn8 1 tdhe HRERE Ho M PoPfine? and
therefore to bloom out to the surface of the polymer in the final
product, and therefore in itself may cause health risks, especially in
view of the selections of crosslinking agents disclosed in that

reference.

An alternative solution to avoid sulfur-based vulcanization systems

containing also accelerators has been described in WO 02/50177. Herein
metal oxide crosslinking agents are used for crosslinking the synthetic
polymers. Suitable examples are zinc oxide, magnesium oxide or cadmium

oxide.

A similar solution has been suggested in WO 02/38640 disclosing rubber
compositions containing chelating monomers that can be crosslinked with
polyvalent metal ions. A suitable chelating monomer 1is an acetoacetoxy

functionalized monomer.
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A simlar solution has been suggested in WO 02/ 38640
di scl osi ng rubber conpositions containing chelating

wOomemeTis4 t hat can be crossl inked with pol yvaP@EP2005/009446

metal ions. A suitable chelating nononer is an

acet oacet oxy functionalized m#nomer. EP-A-1 631 247

di scl oses a polyner |atex conposition for dip nolding
EeoMqYr 631 rd7adtsvlbeeyla palguer drjtexatomposiitdoe forsditb molding
rubber | atex having according to the exanples a sin%le
CGMRRISng an sarhaxy 1 a’gedpéewaakemﬁé(?r&ﬁaé%é"gbbernRa?@( ngving

BEN8E 0 Bk FaBR ey AT Gt o Hab RS ttbR fBRrgtie whereby
c?%ﬁipm ¥8E faMiebed B9 BRXPresthee foomﬂﬁbivﬁ}j @hétvnghgmnsor

trivalent” netal, an amne or am no conpoun
neutralizing agent in an anount sufficient to
neutralize at least_a portion aof the carboxyl ate

WG, 01/986575 dhacloses TRBEY iU b 100y (ODBOTS A0 <& Ibase Podymer

c ItLo T I riicles :
BRUICERridR TEe SRRt o e TSR BP REI AR plfigen amtne or
afiihd eompdurdl 856 at héRFhal 1 Angt KJEAE B WhegmouhbesfFficient to
conpositions are either used as coating conposition or
nastraldzeadnéesstoh pordoanywifabhe carbaxydate mobgpsngn the base
pﬁocess. But in both cases this conposition only forns
PRI¥EAti ng and the bulk material of the dip nolded
article is a conventional sulfur vul canized pol yner
latex. It is essential to the invention described in

WOD3)B628EB AT s¢ Toakes t 1 poPaernPitdxatpoRayiond FIRY FENynerof

different glass transition tenperature is stabilized
pastin] epotherenf|caal bomatle ofudtffeyenicsegnerd sekaviagedifferent
tabl.e agai.nst,_ el ectrol whi ch al.so can be

O gt AL BB dr PRI LR dTE3 SOMRASIE S QLB Either used as
IR EOMRR1E)IT oF £ nBBhent BET, [ Babiahe SRRIY Gt i1 ding

e [atex renal nsS stab _ C
procégzat B ihhigdtht besdsatiers bampoiti®@mehyy Foslls a coating and the

bL?§i£2%35§§? of the dip molded article is a conventional sulfur
vulcanized polymer Tatex. It is essential to the invention described in
WO 03/062307 that the polymer Tatex having segments of different glass
transition temperature is stabilized using polyvinyl alcohol. Such
systems are extremely stable against electrolytes which also can be seen
from the embodiments where this latex is used in combination with a
coagulant. Even 1in this coagulation composition the Tatex remains stable
which is a clear indication that the Tatex has extremely high resistance
to coagu1af10n due to the presence of polyvinyl alcohol as stabilizer.
For the bulk material of the dip molded articles a conventional sulfur
cured polymer latex is used. The objective solved by the approach
disclosed in WO 03/062307 is to reduce the stickiness of the inner and
outer surface of the glove. Therefore it is also only necessary to use
the particular polymer latex described in WO 03/062307 as a coating
whereas the bulk material of the dip molded article is still a

conventional sulfur vulcanized polymer latex. Therefore also the Tatex
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to coagul ati on due to the presence of pol yvinyl
al cohol as stabilizer. For the bulk naterial of the

waoleetowiteed articles a conventional sul fur curBdI/EP2005/009446

polymer latex is used. The objective solved by the
approach di sclosed in WO 03/ 052307 is to reduce the
stickiness of the inner and outer surface of the

usldo¥er theescftong doesimtaheml bal fulfietlesbartensdleisdrengih
particul ar pol ymer | atex descrl bed in WD 03/062307 as
requioendnigfatheipae1dad akiklafat erial of the dip nol ded

article is still a conventional sulfur vul cani zed
pol ymer | atex. Therefore also the |atexused for the

oA E0it468S taoéw%e%ﬁﬂlrf peskl | YuTcheizagnen |syssénsrontaining

requirenent for ded articles. O her solutions
ateelavetarssorf urosddasbthgvsym:lzhetzcatqromwgi grwbber Tatices in

cont ai ni ng accel erators for crossl .inkin heti.c or
on@mtalpmgmheawh £8Ee PROGHCEErSd 1 Py 8(9, ea%gsél 19M1care

g s BleY A kIR Apreh e Slo1 fedonan' £
Qhﬁﬁbh@ﬁ%p 4dhp %Qdirttoeﬁeéét weaf:fth@Mdrbsmmm@smhctwﬂamgty in

unctionality |n t he rubber conmponent or pol yval ent
thetrabberalcomporiEntisort pel yuad bet nlebmb@§1t$ onbusttine| rubbes

to b ded th th
chmnaTE oSt 10ohaye o ke comvpaed o her BEeNs) Sk igqment
thi : t
WEEERKER ! o RuRBESP g TR g . I
th{ ©PbEANS BRe GRNGETe arﬁdlﬂ\tsfhaﬁ)ésﬁd beecdrefbi hd ad!]ths’mtiem order
additional crossl inkers into the final nolecule t

tavadhdeé dbei desioed arbsstioking |dﬁR%TtYGom£bﬂ§rﬂ0&$ﬁb1te .tﬁ bind all

tigé?;%lgtlgflqgr% Q;;{g;,'%ﬁirﬁ eat % ac)oh ae,la:f?n%]]:af’ng e If@ﬁs oagng{oe b1ooming

o@%ncgfs 8h§4§1?ﬂk£9%8ﬁpd@h€>%ﬂaes{rﬁ W?%Eéﬁfy ng{fd Fﬂg%td?"%ate a health

DT 0Cess ma
rﬁ@E‘P‘FHPﬂ\éMOIF& 0@g§@c1@anylm@h arsivig didflfyv@lent . metal ions as

Furthermore the crosslinki ng agents, especial Idy t he
arosyhiakeng agemts latex instability during the compounding process may
occur which makes the compounding process particularly difficult.
Furthermore the crosslinking agents, especially the polyvalent qons,
reduce the stability of the Tatex compound and therefore the ability to
store the already compounded latex composition prior to its use in a
dip-molding process for making the medical care product. Furthermore,
especially the introduction of polyvalent metal ions as crosslinking

system in rubber compositions may increase environmental hazards.

WO 02/18490 discloses a different approach wherein a hydrogenated tri-
block copolymer containing, for example, styrene-ethylene/propylene-
styrene segments which do not contain double bonds, is mixed with a
cyclic unsaturated polyolefin crystalline polymer. This polymer
composition is not a latex and the articles made of this composition
have to be extruded. Furthermore still crosslinking is necessary to

obtain the desired mechanical properties of the final product.



10

15

20

25

30

reduce the stability of the [atex conpound and
therefore the ability to store the already conpounded

WO adoex2T164Tposi tion prior to its use in a dip -POI/EPIIGS/009446
process for making the nedical care product.
Furthernore, especially the ittroduction of polyval ent
nmetal ions as crosslinking systemin rubber

Crossposkiingoren bayachhevesasithenvby phyeinad meansar tike pwiiation,

02/ 18490 dj scl di ff h i 1.
o B SiFBER b o2 o756k PEBPONSeA L GO KU HGT1F 1OR systens, as

e , rene- ethyl ene/propyl enestyrene segnents
dvﬁﬁ@%&ﬁgbﬁ%. contai n double bonds, is mxed with a

cyclic unsaturated polyolefin crystalline polyner.
This pol yner conposition is not a latex and the )
Freomt W@ | 09/ 308be saips trilirkesc em awaturaln onasysthet ise rubiarybafices are

Furt he re still c i nki. ' ' .
FYSSRE TReE bbb SR PO L BRI, bRMastic
N L n ' [ :
B AHELICHEE Lot BRSSP v B e rarg o
and 'he NRI19%1 sfan Aubbersdoflain Wreapiepared mysysingnbivimg anionic
di scl osed above. From WO 01/ 30876 substitutes for .
poigmer itatdon s yihe Heasuttantbpelymess: i duestartdedissc phutadigne or

15RBERBpl e i PaT G BBHHe HEDET FONEIT R () ks, double bonds

ap%é?ec‘ifag &r"b%ggﬁkﬁg%ﬁ?ﬁ?cﬂaﬁ%@ﬁﬁ%ﬂ'@yﬁl‘%e@gé*s disclosed in

efinru are prepare using living
Weri19B087 a0 ary madi gisibhoor: chbi 0ad swlTtcant zardby mrroceskes uging
the use of butadiene or isoprene, in the polyolefin
we Ubkeewrl strhfur/aseglieratv syslelst e bonds avail abl e for
crossl inking. Typical crossl inking processes
di scl osed in WO 01/ 30876 are radi ati on or chem ca

sed | ! atl ' -
Céﬁe@ﬂ?#%@{: ié}ﬁ’é‘eregté%’lfoﬁrgf/g? g%ylﬁkg‘s"‘@é be” §$¥dBr making medical care

( ms. Consequently the

peodgt s nadoed vy yoevhe teadhéngiofdbath irakiemgpmmiedi aet doauments

products according to the_teaching of both latter _,
hpve dhedisadvintagaithat stil1 crosslinking is necessary. Either a
complex radiation curing has to be employed which in itself is a health
hazard, or traditional vulcanization systems that suffer from the
drawbacks as discussed above, have to be applied. Finally conventional
dip-molding processes cannot be applied using these polymer systems in

order to make the desired products.

US 5,500,469 describes a thermally gellable artificial latex composition
useful for preparing articies such as gloves, condoms or balloons that
are free of vulcanizing agents and proteins. The polymer of the
artificial latex is a preformed multiblock copolymer prepared by anionic
polymerization in solvents. Due to the anionic polymerization process
the number of monomers which can be used for block copolymerization is
very Timited. US 5,500,469 describes only multiblocks consisting of a
combination of type A block consisting of alkenyl aromatic hydrocarbons

and type B block consisting of a conjugated diene. The block copolymers
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have t he di sadvantage that still crossl inking is

necessary. Either a conplex radiation curing has to be
weppboyad which in itself is a health hazard, PCTI/EP2005/009446

traditional vul canization systens that suffer fromthe

drawbacks as di scussed above,7 have to be appli ed.

Finally conventional dip -nolding processes cannot be

araP Bk &5 vegi 1o nbh §d%ad Plysiredarbyrs tseieeribs op der attotahkeolids of
the desired products. US 5,500,469 descrjbes

20 Iter b lof the ongasrie phasef iAfitar adgiedk & sHpGEet 96N ethoxylated
useful for_prepari tigl
Plisobens SORCAGLARE gvtebett MyANtEARRa RS dbohe SRRy
i . The .af i i : .
BSh e TP Bi0h (Bt Spmsar st o
réIQIty oR oz Bhé @oTinerseéighint kaveDbe beohard ednilei timited

pol ynerization process the nunber of nononmers whi
versathbitysan mespedsi of ksuisple, MRRGMESS| tar the adignic Block

limted. US 5 500, 469 desgrib [ 1] A
coRaPER Tzl T PROGESSoThanpEErof Ts el Of e ofeRuing, n Us
Sgﬁmgh&gnyl aromati ¢ hydrocarbons and type B bl ock

consi sting of a conjugated di ene. The bl ock

copol ynersare di ssolved in non polar hydrocarbon
solvents up to a total solids of 20

S . th .
Inroihar Fighds of pechuplegyathat dosuats ggi;t@f 990,51 pt molded articles

o BRSSP Sore . T

180-eks! €, Ph ckBiySl MBI BBl Uy ¥edtimESmater pa0aNEteby in these
solvents in relation to the pol yner wei ght have to be

apglnidiatibnsTheaduil at tond shaerldabé lavoydadhundaypagy ajrcumstances since
sui tabl e nononmers for the aniqnic¢ bl pock .
oy e e detrameniad c B She (e Bed GO ek BUORRT {8 of

the teaching in US 5,500,469. In other fields of

technol ogy that do not relate to dip nolded articles

FeRlokaRp1d aUS Pdtaht Ge87Ma8D @i seeosex vatar-rddfdpereiitleTpowders
"s are known. These |l atices can, for exanple, be used
basedc oat & g1 ymare atdx Waeingbycane/sheddé structure with different
glass transition temperatures. The key point of this invention is the
redispersibility in water which can only be achieved if the latex is
stabilized against coagulation. Consequently such a latex cannot be used
in dip molding, and it is explicitly disclosed that these redispersible
powders can be suitably used in the building industry as additives for
hydraulic mineral binders for the production of protective and
decorative coatings and of adhesive mortars and adhesive cements.

Consequently vulcanization of these systems is no issue at all.

Similarly JP-A-2002-226508 relates to a paper coating composition
wherein also electrolyte stability is of uppermost importance since
otherwise no stable coating composition for paper coating can be
obtained. Furthermore, like in US-A-5,872,189 vulcanization of the Tatex

is no issue for a latex used in paper coating compositions.
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appl i cations coagul ati on shoul d be avoi ded under any
ci rcunstances since this would be detrinental to the

wale®snzrdeLoat i ng properties. For exanple, US PaCERP2005/009446

5,872,189 discl oses water -redispersible powders based
on a polymer latex having "coBe/shell" structure with
different glass transition tenperatures. The key point
of this invention is the redispersibility in water
whi ch can only be achieved if the latex is stabilized
Segerysof dbagitesentilnveiosquent |y such a | atex cannot
be used in dip nolding, and it is explicitly disclosed
that these redi spersible powders can be suitably used

e d rau
Thils a1 Hhecck v Hhe breSert hicntTin 10 pRyidEa pojymer
1deeorpt \&ncl@@tdompmrﬂed iofto akitesi sompositians idad have a Tong-
adhesi ve cenments. Consequently vul cani zati on of these
teprstséabmstyn@nd ssndeatised [for sonventiiopal mlip-paicting Hr9oesses

for a6y e S AT F1 6 Hher Sy T RER stk b 87 gt B Rgarion or
g,t Ws‘ﬁ"l "f’lﬂ(ﬁ‘@ éde%*%k%nc%@é d{'y_}ﬂ@ﬁﬂ@@%cﬁnb@ﬁé%h ﬁal?i@éessar% to

oat | can”be” obt al ne r nore ein

acﬁ?e'&ﬁe tﬁ@ degli cethimgeiandvaloproperties ef the fanabdatex anoeixct
| atex used in paper coating conpositions. Sunmary

thaeelnr aveitingrithenabare dessriped defigiensigeef e pm:,or art.
present invention to provide a polyner |atex that can

be conpounded into | atex conpositions that have a

ﬂh%g& Bo3eLt HHa Hadbhddrt ¥oBRE KRR ngf‘ yﬂféﬁd1 Jek hamaY }'ﬂtﬁr@@aﬂadwﬂ

Nng processes for latex artic

emmﬂinyp@‘g/memmh oh raomperi sEing hyeorl ytngr padt &tliesncantalbying
crossl 1nking agents in the_conpounded conpaosition is

sveuelral Junids danived frae aie%ﬁa&sédon%mawgﬁ&ﬁd piepereampenent

et el don VB RePETHY o5ty WPbE ST BRREC seoment

Hr&gzri}dggleg1§é¥ ‘t‘ﬁ@hsqlhéh REempEFRturAL(FY BRA B¥adt 88°C and at Teast

one soft phase segment having a glass transition temperature (Ty) of 10°C

at most, the total amount of hard phase segments being 2 to 40 wt-% and
the total amount of the soft phase segments being 60 to 98 wt-% based on
the total weight of the polymer particles, whereby the Ts is measured by
DSC according to ASTM D3418-03 and said polymer Tatex having an
electrolyte stability determined as critiéa] coagulation concentration
of less than 30 mmol1/1 CaCl. (determined for a total solids content of
the Tatex of 0.1% at pH 10)

Furthermore the present invention relates to a method for making a
polymer latex comprising polymerizing in an emulsion polymerization
process in presence of a free-radical initiator, stabilizers and water a
first ethylenically unsaturated monomer or mixture of monomers that
results in a hard phase segment having a glass transition temperature
(Ty) of at Teast 50°C and thereafter polymerizing a second monomer or

mixture of monomers that results in a soft phase segment having a glass
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enmul si on pol yneri zati on conprising polynmer particles

containing structural units derived fromat |east one
weowpigased di ene conmponent wher eby sai d pol ynmBCT/EP2005/009446

particles conprise at |east one hard phase segnent

having a glass transition temperature (T ) of at |east

500C and at | east one soft phase segnent having a

tBARSEidd %@lﬁpéﬂa@u‘ré gTPELAtIOE T mpsbforl Ot ater'm)sm antoluats )
total amount of hard phase segnents being 2 to

t%agtd thengtgtai aamognbmft hatd phases éegmq@ﬁas@s Setprdit @tﬁean@ ‘the

t Wt - * h

kA RBOS, OftaPoRgr b ARespo SediRhEn <L B o, SBets™ et T, the
tbfagéﬁa(ﬁh@séﬁgchgg’p@ﬂ@eﬁa'uﬂePéHyyHﬁé T aitse?ﬁeé@‘{‘bﬂ%)ﬂbsc according

yte stab determ’ned as critical

16 0%sTM| PR416810T @f el rtheaprawisofthabsat flbast 80e mumuugat@ddhene is
2 (determined for a total solids content of the

| at
eoplayed *imthe mdwmemaatm RBAGESE Mo B GFipUNTn 98 nﬂa&ﬂ izers is

e s, to, a net ho I
et gobaln Aars sr P R areehLS: e GRE ks rtdse
cB%%E%fi?od o ?E‘E'?onof)falefsﬁeﬁlanr?(ﬁ'mfﬁ&/]' 0h¢1za(dﬁterm1ned for a
S I''izers and water a first ethyl enical Iy
tobslatut Risedommntnef the Tatekuwfe0ols mbngrd03 t hat

results in a hard phase segnent having a gl ass
tranS| tion tenmperature (T9) of at |east 500C and

reafter polyneri,zi.n
FHEFSRBPSS i R BSt SnTetio IR (el S abpdiolidlyer tatex
c%ﬁo%%‘ié’rﬂ%h&t Gy SeMRe é‘tﬂbrretKeT?hdUctl@@oéft diPsb1@ed articles
vice versa In anounts so that the total anmount of hard
apt acomps egpsebiies podyifert dateX as tdefoivert abbee .t ot al anpunt
of the soft phase segnments is 60 to 98 wt-* based on
the total weight of the polyner, whereby the T9 is

AT AL o e omatnEs 3o E%%@ﬁé%@%?%ﬂ tiaf iRt usper
crBs ﬁﬁkﬂﬂj YAB A Bhh DRALREP &§SEemdN it tikepartienlardly preferred if
stabilizers is adjusted to obtain an electrolyte

mtethIymery ldéexe roompesdi taen cisi freeabf sulfur and accelerators for
sulfur vulcanization. It is even more preferred if the polymer latex
composition in addition is also substantially free of polyvalent cations

and other chemical crosslinkers.

The present invention also relates to a method for making dip-molded

latex articles by

(a) immersing a mold having the desired shape of the final article in
a coagulant bath comprising a solution of a metal salt;

(b) removing the mold from the bath and optionally drying the mold;
(c) immersing the mold as treated in step (a) and (b) in the
compounded Tlatex composition of the present invention;

(d) removing the mold from the latex composition and optionally
immersing the latex coated mold in a water bath;

(e) optionally drying the Tatex coated mold;
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coagul ation concentration of Iess than 30 mmol/1 CaC
2 (determned for a total solids content of the |atex
w@b006/0171160at pH 10) Furthernore, the present i NRENEPINSG/009446

relates to a conmpounded pol ynmer | atex conposition that

is suitable for the producti o) of dip -nolded articles

and conprises the polyner |atex as defined above.
(&) t hpegth tréet ingniheuhaliesk podbedenoldabkba inedplroint $tap fdy or (e)
conprise usual cross! inking and vul cani zation systens

atta itempRiiatiesi 04y 80 tr Elkefs edd f the pol yner | at ex

npQasi ti.on . f I t f
GEPEShLRE AR, ARG S b A BBRELCLALOTS o1
aﬁ@'ﬁﬂT¢étéxaEF¥ﬁc9@§ﬂ%h%ttéﬁ%nmhdb Jdind P61yméra1éﬂéx according to
substantially free of polyval ent cations and ot her

thégresant dnesdtionnkers. The present invention al so
relates to a nethod for nmaeking dip -nolded |atex
articles by (a) imersing a nold having the desired

B O s SRy T g e e
1P0éhﬂﬂ8hdcéhr9T§d be dﬁéﬂhf6ﬂ1@o§%ﬁngoéﬁﬂ liMpretigniatitng: be amﬂ|H1nd of

imrersing the nold as treated in step %a) and (b)
subsimadsesoﬁbetpmselnﬁ @Déxnaroﬂrwk:e;q s qpardicullhel prsedéahle for
i nventi on; rennwﬁg|P { m the | atex
1&‘5‘?&%@“”%@@\&%5&9 8 EPSW ‘?n?é‘ 8ty he | atex coated
nold in a water bath; (e) optionally drying the | atex
coated nold; (f) heat treating the |l atex coated nold
obtai ned fromstep (d) or (e) at a tenperature of 80
to 180C, and (g) renobving the latex article fromthe
Deba il edabesardpt wneaf dheiRitasent Haventi®nnade of the

pol ymer | atex according to the present invention.

It is a surprising result of the present invention that a polymer latex
made by free radical emulsion polymerization can be formulated into a
compounded latex composition that is substantially free of usual
crosslinking and vulcanization compounds but nevertheless after forming
and heat-treating the latex articles exhibits all the desired properties
that are necessary for medical applications. The final products have the
desired mechanical properties 1ike tensile strength and elongation and
the desired esthetic properties described above very similar to the
products obtained by using typical crosslinking or vulcanization

systems.

Furthermore the polymer latex according to the present invention can be
successfully used in usual dip-molding processes of making latex
products in that in the dip-molding process a continuous film of the
polymer latex composition can be deposited onto the mold immersed into
the compounded Tatex composition, thereby resulting in substantially
uniform film thickness of the final product which is also an important

requirement, especially for medical applications.
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In addition to dip -nolding applications the polyner

| atex of the present invention can al so be used for
weoeabiozryeaand i npregnating of all kind of substPEI/EB2005/009446

The present polymer latex is particularly suitable for

I mpregnating and coating of tgktile substr at es.

Detail ed Description of the Present Invention It is a

surprising result of the present invention that a

pol ynmer |atex nmade b

Aﬁomn%mfatf%wr@aw @éd% fuf qéﬁg :%@ggéps\'gﬁﬁf&ﬁa% desired
r%%% Egpﬂﬁﬁgtﬂoo é %?Eséﬁi SR N 1§|£Héf:%ﬁg ol yistH§htex of

|nk|n canization co

tﬁ@V[ﬁ*etsBﬁll qmeﬁﬁﬁbﬁfcd FdeR0panshenesdrtt € B hawirighet ITekek one
articles exhibits a the desired properties that are

haed ebaae ysegnentrbay o aaqiralsscmamsm‘swnTh@npreramrep(wu@f at Teast
P L L RO 5 L T B
teﬁgéj%ftpkés( %‘?r dd@%da@'ihegﬁ ‘i‘ﬁr Yne icBht &t PF’ ﬁr@e%resent invention

by usin I cal” cross

thé'feﬁt'ﬁll Z§égm@ﬁt'5£ﬁ§'ﬁlﬁbe ur{aergttﬁfdrr@s & pbeynee! broek tmiteXs an
according to the present iinvention can be successfully

mtegmnpwmlf Hiepenmemﬂgmgw dodeels . ofonsrruent 1y akhex pol ymer
cts. in that n t

BheeebauOriTY 5he el PaeiTenss aif BATIaER Pas hard seaments
a8 §H¥%°§éé¢%ﬂt§”¥h9tt§F% 19! b "EREAE nﬂé&’ﬂthHCh other, for

conpounae ex conposition, thereby resul In

exeifsleanby aldays Wi & atoveleényrbbid.cRhes thef pd]lymetf I]Jaat1c1 es of the
product which is also an inportant requirenent,

p@e@@m anvqntﬂon arednafamidpses ceft PohyIeRs hawipgtdifferent Ty's but

d
eaiding teapretants Gbodient 1 BRCIERSAMS TRT o0 Jor
ifle e Ay e 5% Gartei Y REAHY of kA1 bonds onto the
hahdsseghegtieor el varsa. gl ass transition tenperature

(Tg) of at |east

According to preferred embodiments of the present invention the Tq of the
hard phase segment in the polymer particles is at Teast 70°C, preferably
at least 80°C, and most preferred at least 90°C.

The soft phase segment of the polymer particles according to the present
invention may have a Ty of 0°C at most, preferably -10°C at most, more

preferred -20°C at most, and most preferred -30°C at most.

The Ty of the at Teast two different segments of the polymer particles of
the present invention can be easily determined using differential
scanning calorimetry (DSC) according to ASTM D3418-03.

The polymer Tatex according.to the present invention comprises a total
amount of hard phase segments of 2-40 weight percent and a total amount

of soft phase segments of 6-98 weight percent, based on the total weight
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50C and at | east one soft phase segnent having a gl ass
transition tenperature (T9) of 10C at nost. In the
w@omwbextieof the present invention the term " sePOEREP2005/009446
shall be understood as a polyner block that is an
integral part of the entire g@l ymer nol ecul e.
Consequently the polynmer nolecule(s) formng the
oPchgnms] ymer tpart ésl esf. Adverdatgeko laprotarted eambedimendinthe total
soft segnents that are to sone extent bonded to each

amaunér of ard dhag| LIt s 3B1wed 9Rb\RArERRt BHA JtheTheka!

t he, po r rticle p nt_J npyvent | ar.
Al Sher 3 bivisecSedlonty Sar 16 Hche 1 df8 R Bl 718 F¥most
PrEd RY £ 2oPaETRbIRd o TP prRISE Sdgnehts AleSERE weight
pfﬁ%en% on, }?éoroexaﬁ'pllé tﬁe softﬂ?ggrrengt IS grsafted “t’)?)g
persens arfd the dlotat dmounls ofnsaftt pleaseasegmeasreist 750 wetght
versa. According to preferred enbodi ments of the )
Peicens niwheRelun (the e 9Bt pereentiages RXeDatedsen Jbgnkataliveight of
he pol jcles is at least 700C , preferably at
t%‘%é’é’?”@%ﬁ%‘grﬁ%égmst preferred at | east 900C . The
soft phase segnent of the polyner particles according
to the present invention may have a T9 of O0C at nost,
Apteiugh adcprd @Ctattheoptesenbriaventsionr s tgle2guftaphasesand/or
and nost preferred -30 OC at st .

hped phaseuseanents, By beceanshituts wgﬁém‘éﬁwﬁérpéﬁ&%f &t 1s

o : o . ' . .
pfierergCaRE Y 2he hrEPhasf Speh¥elThFigRy Constituted by
cB5CI9MEF Nl okRs ApaM 18t aBhH0opolyReP ¥1polRY that &ontain in addition
according .to the present invention conprises a total
tanstrnttwfalhanitsptesived efpopnats 1east2.one carijusatededtanat

and a total anount of soft ase segnent f . .6-9 .
SHEUGGHED h i b (ta5 ARSI VER OBt 3 THER GIPG ORI cthylenically

oFSKAEEP Ao, P LR B R REETSE A ERe sort
pRESC AN tHRdndME ph@éedlsegments are constituted by copolymer blocks.
Most preferably, if copolymer blocks are present either as soft phase
segment or hard phase segment or both these copolymer blocks are random
copolymer blocks. These copolymer blocks can be easily prepared by free-
radical emulsion polymerization in a great versatility. Thus, it is a
particular advantage of the present invention that the latex polymer can

by easily tailored to the specific needs of the particular end use.

It is well known to a person skilled in the art how to adjust the Ty of
the hard phase segment or the soft phase segment by selecting a monomer
or a mixture of monomers that result in the desired Tq in the
polymerization process. For example, the T¢'s of the homopolymers of a
wide range of monomers are disclosed in J.Brandrup, E.H.Immergut (eds),
Polymer Handbook, Second Edition, Wiley, New York,1975
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amount of the soft phase segnents is 70-95 wei ght

percent. It is nost preferred if the total anount of
whandophese segnments is 10-25 wei ght percent aPdI/EP®05/009446

total amount of soft phase segnents is 75-90 wei ght

percent, whereby the wei ght @ércentages are based on

the total weight of the polyner particles. Although

F&¢c eandtimgopal yindres the Skndepends runi bire sienglite feadttti opisl afethe
and/ or hard phase segments nay be constltuted by hono
conpp@nwte mopmeER sand the Teredr Bhed componeat hopgrql H“ﬁés < éf Fough

cBtaLR orpas st e, pe 38 FARCREE v “Coni din i n

addition to structural units derived fromat |east one
conj ugated di ene structural units that are derived
fromat |east one olhgr=etfiyl +ewi/Cal+ l.y.unsat ur at ed
co- nmononer. In a particularly preferred enbodi nent
the soft phase and the hard phase segnents are

ﬁ%”g%{,;@z: b1 oe RS a0 fiaE orh B MeCh e, mohomers and
gp;riLGt Yreheed TPRASE ﬁ@gmﬁonéﬁt peihdpotl hRees fmp‘ﬂd yms Fox

s are random copol yner bl ocks. These copol yne
e&qﬂlambs daowdba Easst griperdphied foy theebr Gﬂlﬁ:&bP@Wﬁ‘Sl dor the
polymerization in a great versatilit

rpwhtwewgal ddvaritl 89 efUsEhem Papanedehs qv’r‘n%wssﬂ nopgpers,and the

ORISR/ TR DAY, PRl STNRT L LB or v

d r%ﬁﬁatsnl@hl bahk Tt Nkeathe MSW rickhaddret sti1d Aécedkate
ard phase segnment or the soft phase segnment by

sel ecting a nononmer or a mxture of nononers that
result in the desired T9 in the polynerization
process. For exanple, the T9 1S of the honopol yners
of a wide range of nononers are disclosed in
J.Brandrup, E H Inmrergut (eds),

It is within the routine of a person skilled in the art to select in the
copolymerization process, as will be discussed below, certain monomers
or mixture of monomers that give rise to a hard segment or a soft
segment in the appropriate amounts in order to obtain a polymer particle
within the ranges of Ty for the hard segments and the soft segments as
well as the relative amounts of both segments, as specified above for

the present invention.

The polymer particles of the present invention contain structural units

derived from conjugated dienes.

Particularly preferred dienes are butadienes, isoprene and chloroprene
having a Tg of -83°C, -72°C and -45°C, respectively. Examples for other
soft monomers are ethylene (T, -80°C), octyl acrylate (Tq -65°C), butyl
acrylate (Ty -54°C), ethyl acrylate (T -24°C).



10

15

20

25

30

Pol ymer Handbook, Second Edition, WIley, New York
1975For random copol yners the T9 depends on the wei ght
wo e@e2Tuns of the conmponent nononers and the TPCHEP005/009446
t he conponent honopol yners. A rough correlation is
descri bed by the Fox equatiorl4 1/Tg = W/ Tgl + W/ Tg2
+ . . where wi, W2, ... are the weight fractions

E>@émpt1 B (O RPaN ABlONEPS QiTer sseudyTaiethdgdlate (él"g e 65%(3)‘[
s o f the conponent honopol yners in OK

aerqdam’UMal (TovislOB°€) 1 §tyrcﬂnee ftsat i 108 °€ br mﬁ’hPéﬂTm@tha&Mate (Ts

@gﬁghe For the resulting real T 's also further
ters of the used monomers and the process have

an inmportant influence. Therefore physical nethods for
the determination of the T |ike the DSC nmet hod are

Fettilermoresesarartiie dofti segmenbianmixigureoot isoét aindahgrer momomers
skilled in the art to select in the copolynerjzatio
cpn heeused as Wanpl avhéheiToceis 88 ejﬁﬂstOégr%e@i"ﬁHWrﬁ?oWb’fr n the

t f t ' [ har d
oSERRS. TSP QBB Fon HRd g S B e ampunt s
in order to obtain a polyner particle within the

ranges o f T9 for the hard segnents and the soft

IaegdEbion 46 del hbave tkenpleftad menamensralsood] lbother monomers
segnents, as specified above for the present

khewre #0i dPergofe sbmfeﬁlein phetary Bavyig amet B-gagafurated group can
i nvention ont str ct ural derived from
b@o‘ﬂﬁeﬁlgg‘fcé)ﬂ' % hePB %egﬁl };\r}vlég%%ferred di enes are

but adi enes, |soprene and chl oroprene having a T9 of

-83C, -72C and -45C, respectively. Exanples for other
S$nfd thenomgugatedediEnby| arseexdiply 800 abowt, yhawec, ayVenye1ow Te the

T -65 00), butyl acrylate (T9 -54 0C a te
comiugatad) 1E;awr@spr@ffghai} 1y é\’iﬁ%ﬂ’ér'@"ea%‘éfﬁ e%ﬁ Crrﬁ/en% of the

& GRS R éﬁ(%O%S%

According to a preferred embodiment of the present invention the soft
phase segments contain independently from each other structural units
derived from the group consisting of conjugated dienes; ethylenically
unsaturated mono-carboxylic acids; ethylenically unsaturated di-
carboxylic acids, anhydrides, mono-esters and mono-amides thereof;
(meth)acryl nitrile; styrene; substituted styrenes; alpha-methyl
styrene; Cl to C10 esters of (meth)acrylic acid; amides of (meth)acrylic
acid; ethylenically unsaturated compounds comprising N-methylol amide

groups, and ester and ether derivatives thereof; and mixtures thereof.

Likewise, according to a preferred embodiment of the present -invention
the hard phase segments contain independently from each other structural
units derived from monomers selected from the group consisting of
ethylenically unsaturated mono-carboxylic acids; unsaturated di-

carboxylic acids, anhydrides, mono-esters and mono-amides thereof;
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Furthernore, for the soft segnent a m xture of soft

and hard nononers can be used as long as the T9 of the
wenitsoe7iepft segnent is within the given rangeBCT/EPm®05/009446

sanme applies for the hard segnment. In addition to the

above exenplified nononers all® all other nononers

known to a person skilled in the art having an

(eth) BERAL HiBtidd; wtynenesasuliztivsatl styrmnds n@ilpha eehyl
present invention. Since the conjugated dienes

as

seyenp! Gl ol Goeskershal dmeh)asryl 1coacTd:t peidesnptiJaet acrylic
di enes are preferably used in the soft phase segnent

agkdst AR JOKLIRSS g@¥F9£1es according to the present
invention. According to a preferred enbodi nent of the
present invention the soft phase segnents contain

Atcoteprgdena | parti cuhaedy prefédreedsembodtmerd! ofinihesprisent ed
fromthe group consisting of conjugated dienes; ethgl

ievangAen [heuprlamar Raeki GheRo0k 48 ohYENET el gkex are carboxylated

iR gfﬂteéié*%&i?f‘@_ﬁiﬁé@?a%'%;?ﬁ%ﬁrgﬁ.ykm“t&i@%\?ﬁjsr gijfer present
WATETION Frofl Serhar o MrTe epghote gpaion groen
acrylic acid; amdes of (neth) acrylic acid; ethyl eni

cal | y unsaturated conpounds, conpri Si N -neth 0

BxrdiuSHinsuphe carboxdakionagrads H@rth?eP‘;la’zﬂ'@rv@f ti %Lﬁse& .the
and m xtur r eqf. [ | S€ rdi

PRt P ETah 4 Bfkimal oA beBRER! SRS SRepath, and

ePEASS i B YTEBRS fSRAT rbductdenedeadtivvéd om each ot her
structural units derived from nononers sel ected from

t he group consisting of ethylenically unsaturated
nmono- car boxyl i c aci ds; .uns turated,dﬁgﬁrbo ci ds

yli

WA Wardd nd eth Be -Round by 2RRPNYonb 1saRftikye rﬂhago 1e carboxy]

t h). | oiril.e; ene. j t r.e s
o o A, PO T BB L M SRSl ncing
sAEEY Whérasy dhe Abaas offmeta®t dutians Vinl Eheicodgulamgon bath the
m xt ures thereof.
dip-mold ds immersed prior to immersing into the compounded polymer
latex composition is already sufficient in order to induce crosslinking
in order to increase the tensile strength of the final product. But
contrary to the teaching of the prior art, as discussed above, the
presence of additional polyvalent metal cations in the compounded
polymer Tatex composition is not necessary. The desired degree of
tensile strength in the final product can be even achieved without the

presence of carboxylic groups in the polymer particles.

Suitable carboxyl-functional monomers that can be used according to the
present invention are the monocarboxylic acids, 1ike acrylic acid or
methacrylic acid, crotonic acid, vinyl acetic acid, sorbic acid or
ethylenically unsaturated dicarboxylic acids, 1ike fumaric acid or
maleic acid, or the anhydride monoesters or monoamides thereof, 1ike

acrylamide and methacrylamide.



10

15

20

25

30

According to a particularly preferred enbodi nent of

the present invention the polyner particles of the
WO pwenriltge | at ex are carboxyl ated whereby t he PEF/BP209$/009446

functional structural units may be either present in

the soft phase segnment or inlbhe hard phase segnent,

or both. By adjusting the carboxyl ati on grade of the
A%L‘b’rtlw tBadriotabe embbd fnleat e she toreserentinventdon dyiei paliymer

al ance between tensile strength and elasticity of the
pagitri a!j qu meyluxentatm foackionab\a@EaupsAthab @rewednaohg afosel -

ound by theory it is beljeyed t.hat
CRRSUPITE WD ety ESeIBnt + EREW AR, of el (e of serr-

- h).e c n | i SRtWRI1S BN unt

C‘%t%y‘%gﬁi S SHeqtad O R o deRr ip'-arrrfglf §he o
etHEreASEd aBTVedr therdofmrearsl mixtuneés thbeeafonplasedgcbups can be
polyner |atex conposition is already sufficient in )
introducad inteidbe palower parkiclgsiof dhadiresent daventdanihe using

oAbty Bgbhif coRE AL 1 B ABLLER furs.
PPEfRTFEE ‘gpogém difd QNAGLHALY Rl §TEmiaB! &-methy1ensmdthatig amide,
conmpounded polynmer |atex conposition is not necessary.

NTm@cgdyemGthm gtagtle)iaomm aneids | INe nshutepytmetihg1 ¢ tmeth) acslylamide, N-
product can be even_achieved wi thout the_presence, o
BRG] CCREDapeT AT s, By fed MBONGLERYIraRV T &
caﬁboxgl -functional nononers that can be used

gL' %rg to the present invention are the

nonocar boxyl ic acids, like acrylic acid or

nmet hacrylic acid, crotonic acid, vinyl acetic acid,
Fapthermose iethyrendtallly ansatarated monomens atiét sulifoaihagjd or

ic acids, like fumaric acid ar naleigéacid

SHHFNALE diF OHBM Sa8t b8 4IS8H - r%ﬁlmglrﬁsdé@ shurisr sufiopdc 2eigy viny
e
(@ggggiaty@fd@g} c%:g,?g@sqbpfwbsmal 2 HcpyPanidoa? - iRyl propane
sulfonic acid. Beside these sulfonic acids also their water soluble
salts can be used. Preferred are (meth)acrylic acid-3-sulfopropylester,
2-acrylamido-2-methylpropane sulfonic acid

Another important property of the polymer latex of the present invention
is that it can be compounded to a polymer latex composition that is
suitable for dip-molding processes. For this application it is important
that the polymer latex has a certain maximum electrolyte stability
determined as critical coagulation concentration of Tess than 30 mmol/1
CaClz (determined for a total solids content of the Tatex of 0.1% at pH

10)

If the electrolyte stability is too high then it is difficult to
coagulate the polymer latex in a dip-molding process with the result
that either no continuous film of the polymer Tatex on the immersed mold

is formed or the thickness of the resulting product is non-uniform.
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i nki ng upon heat treatnent. Exanples of groups capable

of selfcrossl inking are selected from N-nethyl ol
wa@piode2ysoups , and ester and et her derivati veBCT/EP2005/009446

thereof; and m xtures thereof. These groups can be

i ntroduced into the polymer padfticles of the present

i nvention by using ethyl enical |y unsaturated

IFONO WEERT It @hé alonit ge olffetiwe bemﬁni skiillledrvuske dPteter r ed
nmonomers are N -nethyl ol acryl am.de, N -nethyl

approprd el yaaddust wm@ﬂ ﬁ@wﬂﬁtwrtabﬂﬁémf acpcﬂymsrnowéex The

eﬁ'@g{]rdﬁyfé?%pﬁ??cxe\mﬁﬁ%hnh @rﬂcéttﬁw dfrreMent factors, for
eg |$e2 %dﬁ%g&i@/ FéTéBt‘#bﬁ)@feﬁIS‘rdekr@%roybe af¥ed efor mak1ng the

érrmre enical Ty unsaturated nmonomers w th

polyhiemil gteagi éspb"m alilyf mnamergrmnhmmmg pxdamsﬁmhch onal groups,
Exanpl es are styrene sulfonic acid sul fonic

asciell 1 apIthe selecEion a@élQjﬂouﬁ’étQTth%/IStéanTéﬁF% system, for

b 1,50 emb T R o e P T B8 8" aking epRgicfmer

1%%%0%5 bcﬁﬁzahg%m@m rma\&a&&ttawwf@cea@ktmcagem and/or

use rred are (neth) "acrylic aci d-3- sul
propecinye @dfleids.2 -acryl am do- 2 -methyl propane
sul fonic acid Another inportant property of the

pol ynmer | atex of the present inventi on is that it can

Fg fgefgogf gk’ﬁﬂ?g rb tﬁﬁoaﬁja;yﬂg agtl &P 89&%&5&‘ itﬂ@ {dYRELAF monomers

P&t FOMtH Ve IaholifRO FbRMakt Agtthe N 19MéY Matex atfexhd@pesent
a certain maxinumel ectrolyte stability determ ned as

mvehtioal, tmadiustt tba stahtkirinatsystemfinl exdert baracBeve an
1 Cad determined for a total ,solids.content

@ﬁctwyfﬁatﬁgﬁﬂd agoer. 1“%Fﬁ°1’®‘79 Presend o FQﬂ yte

stability is too high then it is difficult to

coagul ate the polyner latex in a dip -nolding process

Wrich fHaperfRuké many different influences on the electrolyte
stability the adjustment has to be made by trial and error experiments.
But this can be easily done without any inappropriate efforts using the

test method for electrolyte stability, as disclosed above.

Furthermore the working examples below provide exampies how the
appropriate electrolyte stability of the polymer Tatex of the present

invention can be adjusted.

The polymer latex of the present invention can be prepared by a
conventional emulsion polymerization process using multistep or
multisequential polymerization in order to obtain the segments of
different T..

In the process according to the present invention first a selected
monomer or mixture of monomers in order to obtain either a hard phase

segment or a soft phase segment are polymerized in presence of a free
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that either no continuous filmof the polyner |atex on
the immersed nold is forned or the thickness of the
WO e®@aloritng product is non- uniformlt is w thiPCT/BR2005/009446

routi ne of the person skilled in the art to
appropriately adjust the electBrolyte stability of a
pol yner | atex. The electrolyte stability wll depend

r&di ca ! formingliact evator, facemuisifiar aadalmpeesameuzm waber.
sel ection of nmononers to be used for makin

Thenepiieer |aa$@ondéw@me@|qrymm6ﬁeqfsmeréﬁﬂeaﬁngfwgt, pRudts in a
t .
ol BRSRT o S0 Pl st AT B NEE se. is
e?‘i%ﬁ’ﬁ'ﬁfﬁeﬁ?rﬂé‘%é’&@h QpigEard Oﬂ'hé‘?‘?éﬁynﬁi i@ Ppy B
e stabilizing systemmay contain surface

muhtcitseqlmrag&htcs)paWe@nzmonelcaklesemcacel ditdgs aﬂlspepcmsnMe to

skilled in the art is able, endi on the se ted
rtnslies sinsacthenBotymes| Rartiel %ﬁn@@ﬁﬁ §ngbr0"ﬁa'fv<¢n¢gare<f(§>rem0r‘e than

ol r_|at
oB8 T sty Sbelitin brionot JMEenf o, i sHRsrkECthe hard
aﬁ{;1 ayrt | dagmarELRAb %1§fﬁert1fz@dp%$ eampTe eAti 9. a1§b ngiehin the
ere are so many different influences on the
peesartr diventiat &bi Finsg pdﬂgfmeld]aestwcermr mere softberniand bggments
trial and error experinments. But th 1&@ be e

aﬂ@n@eﬁﬁiﬁ@ma’faﬂ§a$1'n&BBerpith%tr@SBWtdW?s° rnﬁeqmﬁ@{st edt 1s, of

BT s ko 0 Do
BremRk eve Igg&gér{a;@ appropriate el ectrol yt e stability of

the polyner Tatex of the present invention can be
adj usted. The polyner |atex of the present invention

ol 67 21383%%%%&%5%%?%'a%ﬁia@%méﬂg JiArd and at Teast one
s@ét#gﬁﬁéwcg frar*ef Pgi a}‘l.{ﬁé,' FRUhED BE PsEGEsdd aBelfth Pspect to

the present invention.

According to one preferred embodiment first a hard phase segment is
polymerized, followed by a soft phase segment and then again a hard

phase segment is polymerized.

It is also possible in the polymerization process of the present
invention to use a seed latex for polymerization of the first segment,
irrespective of whether it is a hard or a soft segment, in order to
adjust the desired particle size. The seed suitable according to the
invention consists of, for example, latices based on the Tatices to be
produced according to the present invention. Alternatively, also the
seed may be a Tatex containing only monomers that would constitute
either a hard segment or a soft segment of the latex of the present
invention. But it is also possible to use a seed Tatex that is totally
different from the latex according to the present invention, as long as

the desired particle size is obtained.
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In the process according to the present invention

first a selected nononmer or m xture of nononers in
woe@e/21164 obt ai n ei ther a hard phase segnent OPCHEBN$/009446

phase segnent are polynerized in presence of a

freeradical -forming activatd®, an enulsifier and in

presence of water. Thereafter a second nononer or

m xture of nonomers that results in a hard phase if

the first segnent was a soft phase, or vice versa, |

Theo pgrieidl eesiiZenof e st aBlc irbTodited sped Tﬁhéf@wa@; in the
riscion 107H0 Bl svRR TR bbre e s Fdes Pron 2650 nm.

pol ymer particles nore than one hard and/or nore than
one soft segnent. Thereby it is not inportant in which

IRAGHATE @iy tbanitbsanghrsdtiess egnettsasrseego| fpmrethez subsequent
For exanple, it is also within the resent i nventi on
pQMEPT@tTQEbIO}aﬁeﬂS@ebQ Wsedrasrseed 9o theyPragass aeeprding to the

S BRREs Y RESh, 806 AAISAEEFRTER s M, cuch as
sP\Oilc%”?cﬁ'eze R2Fgr admS sufedTeNtS in an alternative
sequence. ? is only Inportant that there is at | east

one hard and at |east one soft segnent in the relative
anounts, as di scussed above with respe to, t

Tihe eenti tynoBAheoseedabe deduses depesids o éﬁ@r%& of the Tatex to

enbo t fi.rst h
of difgliee B o sebr R A 0T R SRanee BB e PR Bt 2
@Eﬁﬁ Wntbabéd R YR RoEST amblint D AhdHRMOES Bisbd ein ﬁhe
yneri zation process of the present invention to
pd&mma15amdnnameas§or pol ynmeri zation of the first
segnent, irrespective of whether it is a hard or a
sof t segnent in order to adjust the desired particle

P34 Soaf U TR B0 A A S 1R P phRER' ke to
the d?%sent invention are, for example, inorganic peroxy compounds, such
as hydrogen peroxide, sodium, potassium and ammonium peroxydisulfate,
peroxycarbonates and peroxyborates, as well as organic peroxy compounds,
such as alkyl hydroperoxides, dialkyl peroxides, acyl hydroperoxides,
and diacyl peroxides, as well as esters, such as tertiary butyl
perbenzoate and combinations of inorganic and organic initiators. The
quantities of initiators are usually within the range of 0.01-5 weight
percent, based on the total amount of monomers used, preferably in the
range of 0.05-2.0 weight percent. The above mentioned inorganic and
organic peroxy compounds may also be used in a known manner in
combination with one or more suitable reducing agents. Examples of such
reducing agents which may be mentioned are sulfur dioxide, alkali metal
disulfites, alkali metal and ammonium hydrogen sulfites, thiosulfates,
dithionites and formaldehyde sulfoxylates, as well as hydroxylamine
hydrochloride, hydrazine sulfate, iron (II) sulfate, glucose and
ascorbic acid. The quantity of the reducing agent is 0.01-1.0 weight

percent, based on the total weight of monomers.
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produced according to the present invention.
Alternatively, also the seed nay be a | atex containing
woepog/opmnpmer s that woul d constitute either a PEF/EP2005/009446
segnent or a soft segnent of the |atex of the present
invention. But it is also pos¥ible to use a seed |atex
that is totally different fromthe |atex according to
the present invention, as long as the desired particle
size i s obtained, The partlcle size of the init,ial

Thermos bl Fed dal ke AN i P 105y araﬂty ater tSBféte"amazé ber deter ¥@%ﬂ by

ol B AR TE BN Lo Sy B af 200 oL Alla” Jdfaert. wpon
th@m 3wree HOERAUEEA BRGMETR! A the ol flerdilza € die régad oas

seed In the process according to the invention.
tépprebure.havi ng an average particle size of 5-100 nm
such as silica sole, are for exanple suitable. The
quantity of the seed to be used depends on the size of

0, gy SO s A Lt h Bty
abi@tAbnaNBURH e PRERAEIET Beefbri Substane ¥ABrdhedat®g agents.

process. Free radical initiators which may be used in
Sufimbpe oxudrstameesoas nfor exang! qoraH@ﬂn mehad nphasphakes, and

KSRGS e, CBUTTET SBSrTGES b ardo Ui AT kR BeineaHts of
egﬁy@éﬁ*gﬁ%{@&%ac&%oﬁﬁag 2t§s°' cﬂ@ﬂatpi‘ﬁboéijé'ﬂ Eatﬁé quantity

rgani ¢ per oxy unds, such~as al

o YSUTFRET Uibs@tcesdam] kiéT mh@@g@ﬁss iacydually 0.01-1 weight
hydr oper oxi des, and di acyl peroxides, as well as

pestants, basedhomthe etatiahrquaptii §y opSemmmeltSat e and
conbi nations of inorganic and organic initiators. The
guantities of initiators are usually within the range

RS, S5 RS Efapebias 30 00 L 8 hoBinighes'
(reguatoPerigeahul sTbﬁ‘ paibgee i F@itono MRy icabragents arag for example,
organic sulfur compounds, such as Ci-Ciz alkyl mercaptans,
n-dodecylmercaptan and t-dodecylmercaptan being preferred. The quantity
of chain transfer agents, if present, is usually 0.05-3.0 weight
percent, preferably 0.2-2.0 weight percent, based on the total weight of

the used monomers.

It is also significant in the emulsion polymerization according to the
invention that the addition of the necessary stabilizer and/or
emulsifier is controlied to achieve the desired particle size and
sufficient stabilization to avoid agglomeration during the
polymerization process, but also to achieve a electrolyte stability as
required by the present invention. The emulsifiers are known and are
commonly used in emulsion polymerization (D.C. Blackley, Emulsion

Polymerization, Chapter 7, Applied Science Publishers Ltd. London 1975).
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organi c peroxy conmpounds nay al so be used in a known
manner in conbination with one or nore suitable

w0 eao2Tig agent s. Exanpl es of such reduci ng ageeit/BP2005/009446

whi ch may be nentioned are sul fur dioxide, alkal
metal d isulfites, alkali metdl and anmmoni um hydr ogen
sulfites, thiosul fates, dithionites and fornmal dehyde

EﬁH'sﬁ@ﬁé' wiRicBSmay d@ wedd accortiyel dmyth&armvmmon are in
hydrochl ori de, hydrazine sulfate, iron

paiticokar andaldedraniente emu] STREensuapdGh 9Sohﬂqhh§atty al coho

S, 91805 S, 2P D B G fongfEE o

s&ﬁoh;la?és? 'i:ogéiiﬂep' JHAL Blie SHdAHETN Bfeodd@tgrﬁneas@if dth
neans o prelim

nary tests. Suitability is in

foraial denyidar @msrwliersm fysoocirtie aciduesters amk sudfate ethylene
nononers and the pol yrmeri zati on reactlog t enper ature
g

onde. gdduc@queqnerfgram\y. then pel ymer pkteyrof {the RAaseat gRvention is
at i on _addi t of buff
ﬁ?e i@‘g%&fcmleib?)ﬂga{é%deﬁ’ﬁ%ﬁaguﬂ Zgleg sSbst gnc:;

are, for exanple, alkali netal phosphates and
pyr ophosphat es (buffer substances) and the al kal
So=tadll ed alohsiarfi cetlisé friztisamayn el sa baaettiioned,i du¢lERTAfor

as chelatlng agents. The quantit f_buffer, sub
caanpl et Kigraerstdor soreémsl gt Byl ae,exidn Vog 8k

on t qu F
Je I S S B o
fﬁ%#?& Qtidsd %u@ﬁ”dssﬂﬁurhlém WeRh SR, | pall mﬁY@l %&bar&melh@ oleic
are or exanple, organic sulfur conpounds such as
aCid Ghad alikdgs hilereelht ang wibh cddgt\phepyt aqmlt:hnaSanaooctﬁ

t - dodecyl nercapt an bejng preferred. The quantity of
1§W’&Jrk¥1t¢%§9@¢yzlgléhﬁr@l| if present, is usually 0.05-3.0

wei ght percent, preferably 0.2-2.0 wei ght percent,
based on the total weight of the used nononers.

The total quantity of emulsifiers or stabilizers to be used is
calculated such that the latex is stabilized during polymerization in
such a manner that no coagulate is formed but that on the other hand the
required electrolyte stability of the final polymer latex as required by

the present invention is achieved.

In polymerizing the different segments of the polymer particles of the
present invention the first segment to be polymerized can be polymerized
in a batch or in a semicontinous modus, irrespective of whether it is a
soft phase segment or hard phase segment. The second segment may be
polymerized using a semicontinous process. Alternatively it is also
possible to polymerize all segments either using a batch process or a
semicontinous process or it is alternatively possible to use a batch
process or a semicontinous process for the polymerization of the

individual segments in any desired sequence.
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It is also significant in the enul sion polynerization

according to the invention that the addition of the
woemensHasy stabilizer and/or enulsifier is cone@DEP®AS/009446

to achieve the desired particle size and sufficient

stabilization to avoid aggl o8rati on during the

pol yneri zati on process, but also to achieve a

TR p6TymekYIftest @bithetpresent dauéntednbis paet joudseiy su1tab1e for
i nvention. The enul sifiers are known and are conmnpbn

dlEpsmd1 dimgepnoacessas . pbhgnesere.anredrding © ong|ageretepf the present
P

1Bt TanEne RolHen Sakn 3o pOusick MePRlGE RSB blatex

céf@%g1ﬁ‘bﬁ°{ﬁjdtn8aﬁ Pet H‘Pr‘éc'ﬂyfrﬂfsberﬁrﬁﬂ?deba’EﬁE%'p%'é&rses To get

I"ed"ani oni ¢ enul's ers, such as hig

rédrodheibls uydodt gisysibaDim giroperisiels| orfet pH; ofaltk@/ I compgunded
sul fonates, aryl sulfonates together with

pelomee nkediex mmpewa en shatShé@ dgf a Ltsﬁe¢ d})’nﬁ'ﬂ d'&ﬁlyﬁberss’é‘l) thg in

ﬂ?sefx 3RS GRRE ¢ Eoridr PRy Ne B e Hece Bipdy L gotymer
86]1?9@2‘?’%% &H:aﬁﬁf feie 6’Ifym§i°”1aftéf(Qﬂ° @ﬁe PreSEMOfMbention

o-cal [ ed non- lonic enul sifiers nmay

ﬂieﬁ oH bﬁ)dﬁﬁéhso nerekfesatsly asmnionra eoraspkad,i hyrb“okmd:am and usual
reaction products of ethylene oxide wth

addiddmes $0 beisisedsin &esa Comppsii kiaps, S%Tacwd frgme%ntypmda"t&
nd ol | h
P %§$¥%0Lpg?ﬁ@?§c%%£Eéﬂ%&%*ﬁﬁ%ggﬁéfgcacﬁé ;ﬁgrgﬁ1des

thereof and with al kyl phenyl such as isooctyl,

isononyl and dodecyl phenol. The total quantity of

Ienmy poddibie tar usé aini the eompdundbe pmégmlen’ éat@t campasddiions
such that the latex is stablllzed duri

ag@ﬂrgdm itPathe Rresendydnventiemter e paed n‘é‘ Q&Jlﬁ’ﬂ ding pgocesses

CH RSl EBb A Y oBRE, DRG0 Bnavign wien
aE@&I‘é‘ré?&st}y] flRetipframs tandn¥&bah@kes Sndcihevedde. But since
these components are not necessary according to the present invention to
achieve the desired mechanical and esthetic properties of the final
product but may create problems with respect to allergenic reactions and
other health hazards, and in addition Tead to an increased complexity 1in
the compounding process the compounded Tatex composition of the present

invention is preferably free of these components.

Furthermore the compounded polymer latex composition of the present
invention does not need a crosslinker component, 1ike for example,
polyvalent cations or other polyfunctional organic compounds suitable to
react with functional groups on the Tatex particles in order to achieve
chemical crosslinking. Consequently the latex compositions according to
the present invention are preferably substantially free of crosslinker
components, especially of polyvalent cations. By the term "substantially
free" is meant that, for example, polyvalent metal cations may be

present at an impurity level, for example that is introduced without
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In polynerizing the different segnents of the pol yner
particles of the present invention the first segnent

W 00627164 yneri zed can be polyneri zed in a bat BOT/BP20051009446
a sem conti nous nodus, irrespective of whether it is
a soft phase segnent or hard2Bhase segnent. The second
segnment may be pol ynerized using a sem conti nous

iriteRE£5rS dudl toe b NFYsisYE1 & impuriity 201 others sbipenehbs, to make either
pol ynerize all segnents either using a batch process

ther Tateeor theniatexoosmposotixs ber iexampl eatet@inpeixvailgnt metal

BRSELN RES el BL TGRS e R ALl e
t j T
T e L I T S

mmd TP dArtD mBs© ppetdded Thesetiune0. 2amot di.ng to one aspect
of the present invention the polyner latex is

conpgunded tolproduge a polymer |atex conposition that

can be rect ; jn dip - ' .

1§ deJIOR otk gt ual o TRFSt BEr PcccoRyingr dithe
o) A Ltd .

piarente TRRHEAA AR Frior harpgomRe Bpilred Bkbe of e finel

aftic1er B amadrisedsin @ déhguThet babiwaonpeisipgl y weiutioneaf a metal
conposi tion contains the polyner |atex of the present
satveihe moagutaat pis wowatlyevsed pf ef sPAWEPNahiater oan alcohol

| kal.i, hyd id d | addiii [
of 1 BB b P on oo ko 8t SPON DT JRBTdlTE: tHe metan
s¥ &”Egﬁ Se Ee’&aqzhah'fdbﬁlﬁ'ké e gﬂ] SIEbEidRY AagiRkSum Ich1éSide,
possible to use 1 n the conpounded pol yner |atex

bseruaoshTdrade, agdnorahl ogideoandialpmismnchiomides mebat oibeates
used in dip -nol ding processes conventiona
sueh esncalaribemisystesnbariumceitaate @nd aincoRbiiae; Jietal ¢ il fates

ccelerators, . like thiura carha 1:NG
1558 SRl 1 ok b Bt SRR anc
agél?&r dEd shPrd REcirRSEdciuf VR, barAfbeMtehénd zinc
esired nechani cal and esthetic properties of the
abétete. Most preferred are calcium chloride and calcium nitrate. The
coagulant solution might contain additives to improve the wetting

behavior of the former

Thereafter the mold is removed from the bath and optionally dried. The
such treated mold is then immersed in the compounded Tatex composition
according to the present invention. Thereby a thin film of Tatex 1is
coagulated on the surface of the mold. Thereafter the mold is removed
from the latex composition and optionally immersed in a water bath in
order to extract, for example, polar components from the composition and

to wash the coagulated latex film.

Thereafter the latex coated mold is optionally dried at temperature
below 80°C.
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product but may create problens with respect to

al l ergenic reactions and other health hazards, and in
w@eaae2 | ead to an i ncreased conplexity in tPEI/EP2005/009446

conmpoundi ng process the conpounded | atex conposition

of the present invention is @Rdeferably free of these

conponents. Furthernore the conpounded pol yner | atex
FRATRYSiHe Patexf codtedomeislens Heat eireabed cadxeas trempereade eof

8dBDths nopraamép GRBAY (HhedesAEed BPGaT e dirsetRaes Tor the

ui. t t
i, PeirEarodcl, et b, &ﬁ%@g@{ﬁg@%ﬁ;@@s%ﬁﬁﬂ@ﬁt% mold.
Tﬁé)'dﬁﬁgt’t“l Rt oY tth@ehéa%t £reatRABMORH 11 Qﬁﬁeﬁ?‘éﬂfﬂhéﬂ&emﬁérﬁh@re and 1is

resent 1nvention are preferably substantially free of
tym@@ﬂ y Ib@ltﬂeéercQnarmwémmnubemeifhalhmh@f thel tempkeaiure the
cations. By the term "substantially free" is neant
shorter toithexeaqyieed 56eatMaNeriiMeet ai cati ons may be
present at an inpurity level, for exanple that is
introduced W t houti ntenti on due to a possible inpurity

f9hEE neaMRXALEA Dol jerMhRxeFi iehat e thas e Strengeh of at
atex conposition. For exanpl e total polyval ent netal

1easts abdutaid MRrgpandtan btengathary abebneaksehtati heaét about 300 %,
OBRIE g i B TSl A o o
b?%eﬁ( il thgeg%g aﬁﬁgif 3%55’ F&qnogthﬁ) etr‘%dc g:)r stq?e 'ﬁ?@ﬁ&h of

aﬁrﬁ%@,ﬁtabd&‘tem iMPA drid" 8f edongdtdohaat Bpedkhefdetsil e&@t about 400
shape of the final article Is imMersed in a coagul a
%baTteseangohanice] preperbi¢sowend maasted ageardingrife 150 37 1994.
coagul ant is usually used as a solution in water, an

al cohol or a mxture thereof. As specific exanples of

ula I I [
oHP SRR IR IRS, B 138 S ahd B briin, o
exhtoitisdgn ihcrasehli@riedsi métraéngﬂh rafmat hl east o Mparetmeferam y
nitrates such as calciumnitrate, bariumnitrate and
ati temsti 4 rMPae; monet prefenrediagsleast 5 MPa, most preferred at least 6
MPa after heat treatment at 120°C for 30 minutes compared to the

identical polymer latex film kept at 25°C (room temperature).

This process can be used for any latex article that can be produced by a

dip-molding process known in the art.

The present invention is especially applicable for dip-molded latex
articles selected from health care devices, 1ike surgical gloves,
examination gloves, condoms, catheters or all different kinds of

industrial and household gloves.

A particular advantage of the compounded Tatex composition of the
present invention is that no kind of crosslinkers is necessary and is
preferably not present in the compounded latex composition. The lack of

polyvalent metal cations above the impurity level, as discussed above,
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i ke cal cium sul fate, nmagnesium sul fate, and al um num

sul fate; and acetic acid salts such as cal ci um
w@e®barae4 bari um acetate and zinc acetate. MSPCT/EP2005/009446

preferred are calciumchloride and calciumnitrate.

The coagul ant sol uti on m ght 2bontain additives to

i nprove the wetting behavior of the fornmer Thereafter
1éde t®ladcorsideraedificressedhatitmiltitaral bhe icompbunded Tatex

dried. The such treated nold is then iLmme in t o
canpopbuivteteading o @npwremd BRlcdri 8 «n'J hi %r@ﬁi %dbeig%eﬁibﬂ ity
ention. ,Thereb .
0 PhErRreBAr1tI0n GroteRs: ulEeried e so i oplE RATEPhpBhéitts in
a(ﬁcﬁ'f%ﬁdcgf ‘I‘ﬁnéraqﬁ ﬁ@F@%téés%ﬁ%'aw c@momaatﬂenatex
water bath in order to extract, for
cénpept fn oﬁlme praasent emveniioom dlse tlmmoepanadsmommd thois
wash the coagulated latex film Thereafter the | at ex

CORROS &t aRp i mU§ho?ﬁS1©ﬁaﬁqm93’Eﬁ¢ B9l PX{1OF e FAIRPSAL S oW

espreial B dbois, PonoReBRedton Aty agbodt, 3, PaRk1 [ERaAtine o
mgﬁﬁbgntrfeab (ﬂrn%eeéff Ic%si]%kér*se sweabréﬁdr@ psteduct . Then

i nal atex I'mis renmoved fromthe nold. The
duration of the heat treatnment will depend on the

tenperature and is typically bet d. 60 ninut
Thwrnsgﬁeﬁnverw@@rwé?{g%rfmyh% %W&ggﬁéj’cq%gwl‘ﬁb P&%&PE@JO the
at.nment The final heat treated pol | at
fPif ﬂ%§m§ﬁ?gﬁglle strength of at Ieastpabgg$r7 3PZX

and an elongation at break of at |east about 300 X ,
preferably a tensile strength of at |east about 10

Ekgtepleah: el ongation at break of at |east about 350 X
and nore preferred a tensile strength of at | east
about 15 MPa and an el ongation at break of at | east

5%2@23}?3 0 gI‘{% gl ng&e@?@%@gg éggle%rﬁlﬁ)e%ré‘@'ie%ted to 40°C in a

nitrogen-purged autoclave with 750 g of water , 2 g Na dodecyl benzene
sulfonate, 0.5 g of Nas£EDTA, 0.05 g of Na formaldehyde sulfoxylate, 0.8 g
of t-butyl hydroperoxide and an increment of the hard phase monomers
mixture consisting of 94.3 g methylmethacrylate and 4.0 g methacrylic
acid was added. After 1 h of polymerization an increment of following
soft phase monomer /chain transfer agent mixture consisting of 270 g
acrylo nitrile, 36 g methacrylic acid, 579 g butadiene, and 9 g t-
dodecylmercaptan was added. Over a period of 7 hours an emulsifier/co-
activator feed of 22.5 g Na dodecyl benzene sulfonate, 0.7 g Na
formaldehyde sulphoxylate, and 300 g water was added. After a total
polymerization time of 12 hours the total solids content was 48.0%
corresponding to a conversion of 98%. The polymerization was short
stopped by addition of 20g of a 5% aqueous solution of
diethylhydroxylamine. The pH was adjusted by ammonia to pH 7.5 and the

residual monomers were removed by vacuum distillation at 60°C.
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Preferably, a polynmer latex filmaccording to the

present invention exhibits an increase in tensile
wa@tooeogtid of at | east 2 MPa, preferably at | eaBCT/EPNPH(09446

nore preferred at | east 5 MPa, nost preferred at | east

6 MPa after heat treatnent at26120 0C for 30 ni nutes

conpared to the identical polyner latex filmkept at

Eg@]érg)_omterrperature). Thi s process can be used for
any Tatex article that can be produced by a dip

-nmol di ng process known in the art. The present
L nvention,js especially._a i.C e di of 4
5$ & eQ* &t ?i,/‘ls égeggllag% e%ar?ﬁ%ehg‘%et ﬁé g’ﬁpeblgee\b?g{éésjcf Pi Akoe Cina
L Rt 1 cond '
P B e o o e et P fodecyl benzene

stitfenete) 0.9 poENa:EDTAar 0i05ugaof ddvEormaydehydet $udphoxylate, 0.8

conpounded | atex caomnposition of th resent invention
gief EhbityionydnepersKigs odor T Bred Phas Gedeas FORRIFLIRY of 66

f bl i )
oELBEEy ok S BIFIER S Bl 0o TRIMAGE LA s e
wiBRYe 1t mléf;&é'rtzf h 8¥§Jol yﬁ&ﬁ}a\fe‘w}ssﬁdfe@aome,fwmﬁ nfOsoft

a consi derab I ncreased Stability of the conpounded
ph&$ee mosamep oAcHali nntaeafémagent arixiurer eensddtipng ofi 2749, g

Thi i1l add flexibili [
apﬁ;‘ksoﬁ\g’lﬁﬁfﬂﬁg, 36 BRI Tcdf Ko BBk DL aCH R PO G & b

t
BN 48 LR B R0 Bt
sBFERMESE PRoftr FEAP 00OFMOPEE1dANoT SLOTHEUTseanieérulsifier/co-

conpared to prior art comnpositions, esfecially it is
aobtvatereferdrof 88y5 IgpNgedodeoyehaozeng setfonatere Dandy Na

fors| dehislep 6 CRHY 190 0PRY GRD.§ MECBS Wb KGR (AL6E(S JoL

ol (ot SEEANE fet O tBChORIY EHE NOLEH AT &S coftPEs 482
corresponding to a conversion of 98%. The polymerization was short
stopped by addition of 20g of a 5% aqueous solution of
diethylhydroxylamine. The pH was adjusted by ammonia to pH 7.5 and the

residual monomers were removed by vacuum distillation at 60°C.

Example 3:

The polymerization was carried out Tike in Example 2 but for the hard
phase a feed consisting of 80 g methylmethacrylate, 14 g butylacrylate

and 4.0 g methacrylic acid was added within 1 hour.

After a total polymerization time of 15 hours the total solids content
was 47.6 % corresponding to a conversion of 97%. The polymerization was

short stopped by addition of 20g of a 5% aqueous solution of



10

15

20

25

30

55 g of a 31* seed latex (particle size 36 nn) are

heated to 400C in a nitrogen -purged autoclave wth
waa@eg21b4 water , 2 g Na dodecyl benzene sul f oPEL/EP2005/809446

g of Na4EDTA, 0.05 g of Na formal dehyde sul f oxyl ate,

0.8 g of t -butyl hydroperoxiZde and an increnment of

the hard phase nononmers m xture consisting of 94.3 g
dTEh)Yhydreky haG e Thé eptangs 4addustest bpambnta &oipH Wes and the

added.  After 1 h of polynerization an increment of
rdésilduahimegomserts weitea semavier obie vacuwh disEildakTasy ab fnk-

m xture consisting of 270 g acrylo nitrile, 36 g

net hacrylic acid, 579 g butadiene, and 9 gt -

gﬁﬁqui mercaptan was added. Over a period of 7 hours

ifier/coactivator feed of 22.5 g Na dodecyl
benzene sulfonate 0.7 g Na formal dehyde sul phoxyl
ate , and 300 g _water was added. After a to

|
13 gn@f .azaarrb%yi atied WBR i@t%dPgrQWént'%tLaF%&? s 45%, from

PR hara iseheurat RRBAS7 Wit ory s Elplaltuter o 60°C
iRfa %@Erqq?naptﬁ‘g’%ﬂqfe%g& %%Uéri qRcPdmedti &t h9b }_grmdtﬁmmbthacrﬂ ate
am ne. e pH

was ad] usted by ammonia to

wéhadded) dnel michocereas emalﬂ ebrratedvﬁmr ﬂJyhom‘cade]then the
distillation at 600C

d
pq)Bﬂl@W(qtapmvtqsesgqrg:@dgy ﬁﬁ«ﬁﬂgpg q»]fegtgcg 103 ﬁ-@@t?ﬁ&?lroperoxide

R 0, BRChy, R BT SHEr e sTy gL o g ofiter-

AﬁE JN?, hQUrgetste Ry AR rSHbn Wagxndarayemow Thedpi9fwals adq}ultsYéd by

peroxi de. For the hard phase a feed consisting of
aﬁﬁ;rg astyming,5 a8d ghacrgdidnat mohemensdwere) remowedhiy: varuwn.
acid was added within 1 hour. After 2 h of
polynerlzatlon an feed of follow ng soft phase nonomer

:Jyfe @ﬁ%s%&j}%&@& 1%)7? B (NH3) and the

A i acid
1&&5& %ag dﬂuté’@%ca/lTscremc@eUmn Thesdippdeg! wa!stltér‘rfoﬁned using
period of 5 hours. Parallel to the
unglazed porcelain plates as moulds. As coagulant a calcium nitrate

solution with a density of 1,21 g/ ccm at 60 °C was applied. The
coagulant dip (3 sec) was followed by the latex dip (30 sec.) and by a
air drying (1 minute) and finally by a leaching of 20 min. After the

leaching a heat treating at 120°C (30 min) was performed.

Film preparation (dried Films): The latex films were prepared by a

drying at room temperature. Followed by a heating at 40 °C.

Film Testing / results: The physical film properties of the dipped

polymer films were tested according to the ISO 37:1994. Fig.1l exemplary
the characteristic temperature impact ( 120 °C 30 min) on the tensile
strength. The increase of the tensile strength is defined as OF max
according to the drawing. Tab 1 summarizes this AOF max values for the
examples 1 - 4.The results are compared with one vulcanized dipping

Tatex as control experiment. The characteristic behavior of the
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soft phase nononer feed over a period of 10 hours an
emul sifier/coactivator feed of 22.5 g Na dodecyl
whenwsoraesul fonate, 0.7 g Na formal dehyde sul f BRI/ER1085/009446
and 300 g water was added. After a total
pol ymeri zation time of 15 hodBs the total solids
content was 48.2 X corresponding to a conversion of
iRR#HL i vENGatEN yampdundsiischaar1yrdmmbnsmnampéciGnyyeﬁh&iimuantive
of 20g of a X a ueous sol ution of, d Qrox
1 abek neampThrdsp K Xaff] Wmst @wwgyaraﬁﬂﬂm CP% &ﬁ"% ﬁ‘”c?"gth
t he residual nononers were renoved by vacuum
NFreps8-l ati on at 600C . Exanple 3 : The pol ynerization
was carried out like in Exanple 2 but for the hard
phase a feed consisting of 80 g nethyl nethacryl ate,
Fid 2 dmpwesacthalprgtsecainurape@tgemfh@cammecl acé d heat treated)

added within 1 hour. After a to
v ialﬂéaﬂ_tzqdhbaﬁ%t 511 0| PTspaEOh B AEPIER] ateping THEex. Tt
ongl . Ner-si .
oAt the DVERENE' TSR RS TeighsPlatex filgg rea ize
tﬁb %ﬁ&§#€é¢0fﬁﬂmsﬁéﬁﬂdrméhdﬁfSfld%hhéﬂt1bM§ﬂ<vnYtaniﬁhtEs Bﬁ%3w1thout
pH was adj usted by anmmonia to pH 7.5 and the resi dua
amyo icaniangs cherieal enoved by vacuum distillation at 600C .

Exanple 4 : 1800 g of a carboxyl ated NBR | at ex
(Perbunan N Latex VT-LA, AbX, from Polynmer Latex) was

e P P Bl i i
T%eﬂybeﬁmbﬁ&@loyhuﬁt@ s aghte ghe Peactrattion &)ﬂ/vasneed1e (1 mm

equllbrated for 1 hour and then the polynerization was
dsanmtee)j wag faaidowedwsmmg @. Songeodf t0. 5bMthu amedtdp rake rf 5

“Rlivig oNeroar EMPORFRUEE BANGBLATON b SonVESs bn TRESSSERFyion 1s
%eSI uélaaﬁnpﬁ o%%h@%s@&tﬁq’mb%@ﬁﬁﬂ%@ aThe® pPEHOY va1 @t akd Rlefined

nonomers” Were reno by vacuum
by the needle penetration in % at 100°C. When the upper temperature of

150°C was reached, the temperature was kept at 150°C for 5 min, then the
sample was cooled down to -50 °C, the needle was placed at a different
part of the film surface and a second temperature run was started under
the same conditions. The AD 100 value is calculated by: D 100 of the
first temperature run minus the D 100 of a second temperature run,
therefore a AD 100 value > 0 represent a increase of the film hardness
as function of the heat treatment. Tab. 2 summarizes the AD 100 results
of example 1 - 4 and of one control experiment. The characteristic
behavior of the inventive latex compositions is obvious. Only the
inventive Tatex compositions/latex films show the characteristic film

hardening as function of the heat treatment.



Fil m preparation (dipped filns) : The pH was adj usted
to 9,7 (NH3) and the latex was diluted to a TSC of 33
waOR06/02mA6e4li ppi ng was performed using ungl azed POT/ERL0AH/09446
pl ates as nmoulds. A s coagulant a calciumnitrate
solution with a density of 1291 g/ can at 60 C was
applied. The coagulant dip (3 sec) was foll owed by the
latex dip (30 sec.) and by a air drying (1 mnute) and
finally by a I eaching of 20 min. After the |eaching a
heat treating at 120 0C (30 min) was perfornmed. Film
pr epar at L,on (dried Filns) The latex filns were
pr epar ed- by ra—gryirag—at—rgoomtenperature. Fol | ongd. hy
a heating af é:mPP?H%ﬁ@'tln results: The '8
physicé?‘fiInﬂprﬁﬁaﬂpﬁébﬁﬁﬁt¥ "@Dpped pol ymer
wer e tqgﬁed according to the 1SO 37:1994. Fig.
exerpl ary the characteristic tenperature inpagt ( 120F max
0oC Akg) on the tensile strength. The incrgase of
the=ensiil e strength is defined as D F nax
to ﬁ§e1afaMAng Tab 1 sunmarizes this DF
for ghe dxanples 1 - 4 .The results are
one-ﬁuﬂ%énized di pping latex as contrao
The ghagdcteristic behavior of the
conppundy i s clearly denonstrated
| at ex ceApounds / latex filns
tensile gtrength increase .
physi caff Jpr oper exanple 1-4 (heat treated) with
a vuIcaQLze ex film, prepared froma typica
di pping llatex. It is obvious that the inventive | atex
conposi tilonsfTarex 11 THs realfze thelyhy5|cal iTm
performarfce of ©Bnvent®®®nal P cani “Tates, “But wi tHout
any curing chem cals. TMA klongatibri §6] Measur enent of
dried Latex films. The polyner filmis placed between
two quartz discs and the penetration of a needle (1 nm

Fig.1: Dipped polymer films. Increase of tensile strength as function of

ilmms

nu e latex

y the inventive
an significant

2 conpares the

heat treating

Definition of & F max (example 1).

Tab.1: Quantification of the tensile strength increase by AFmax

Example Example 1 Example 2 Example 3 Example 4 Control
OFmax [MPal 10,6 11,3 6,0 10,0 0

D perbunan VT-LA using the same film preparation (no vulcanization)

Tab. 2: Decrease of the Dwo value (TMA) as function of heat treating. The
ADwo value is calculated as difference from the first and the second TMA

run.

Example Example 1 Example 2 Example 3 Example 4 Control ?




di aneter) was followed using a force of 0.5 N at a
heating rate of 5 K/'mn over a tenperature range from

WO 3602716450 C. The penetration is cal cul at ed POI/E#WH5/009446
the used fil mthickness. The D 100 val ues are defi ned
by the needle penetration in3® at 100 OC . Wen the
upper tenperature of 150C was reached, the tenperature

am@§[%gpt at 9150 0C fog 5 mn, tien the sagple was 0
cool ed _down to -50_0C . _the needle was placed at a

different part of the filmsurface and a second
engerature run was started_under the sane condi ti ons.
oRn BT Lbausing she seBe | i BPNeparasiepolng v Heand zatsion)
tenperature run mnus the D 100 of a second
tenperature run, therefore a D D 100 value > 0
represent a increase of the filmhardness as function
of the heat—treatmenmt—Tab.—2] sumari zes the DD 100

resul #47]of |emamampl + 4 and pf one contr o)

exper? nt . ﬁhqaéh@kﬂgteristi, behavi or of/t he

i nvensd e | aheXe@aiprosi tions |s obvi ous./' Nl y A he

i nwent | ve |laheXeapiprosi tions/ latex fil s /9Oy the
cﬂéra ri stgC dohl.odna@ngeiinglas functig t he heat
t:\gatm@t elongation [% FigJ: Dipp oA yer fil ns
I eqsp |Ie strenat b, as fungi/@h/o f heat
trE%tH$ D%ﬁ‘E%Pﬁ Eﬁf%ﬁgbvfexafov‘ . Tab. |
Quént i filcatT R tenS|Ie stré increase by D

Friex ERgnpl e Exan'plel Exan'ple2 KA e 3 Exanpl e 4
Cof r og 57010, 0 | ) Per bunan

%%A‘g ing the sane fl|ﬁ]p’;g{ tion (no
anil Zation) Tab. 2 : Dgefedse of the D o val ue
(TNA) 4 func_l =3t treating. The D Dioo val ue

0 100 200 300 400 500 600 700
elongation [%]

Fig.2: Comparison of physical film properties. The polymer films of

Example 1 to 4 were dipped without any curing agents according to the

description. Curing paste of the conventional vulcanization: 1 phr Zn0,
1 phr Sulfur, 1 phr LDA, pH: 9,7 ( NH3).

Influence of electrolyte stability: The impact of the electrolyte

stability of the polymer latex of the present invention is demonstrated
by Tab. 3. The electrolyte stability is determined as critical
coagulation concentration (ccc) for a total solids content of the latex
of 0,1% at pH 10 and room temperature. Under these conditions the latex
is titrated with a 2.0 mol1/1 solution of calcium chloride (adjusted to
pH 10) and the turbidity of the latex was followed by photometric
measurement using a Mettler Phototrode DP550 as a function of calcium

chloride concentration. The ccc is taken from the inflection point of



Exanpl e Exanple 1 Exanple 2 Exanple 3 Exanple 4
Control 2 )D Dioo [*] 11 18 2) Perbunan VT-LA using
W b@emdzared fi | m preparati on (no vul cani zati on) RODERDO5/009446
300 400 500 600 700 elongation [A4 Fig. 2 : Conparison
of physical filmproperties.3The polymer filns of
Exanple 1 to 4 were di pped w thout any curing agents
thecterididity t/oeldutrdbpier cogndenbratGoni cuyvpaskhe oésuliie are shown
conventional vul canization: 1 phr ZnO 1 ul fur,
irpihab L Ba, Thefibm prepagagyon was| RIS agFork P%ﬁﬂ the’

ootk BN s SR aRE pRod BT SHRRES o/ Al ' s
aﬂ%ﬁ"ﬁ’fﬁ‘%ﬁ:?‘é&d sBwitheR- m%h a Héﬁsﬁiﬁ@\‘rpmt &/ &iadi 160t 3C i

etermned as critical coagul ation concentration (ccc)
5 cdagulantt.otal solids content of the [atex of O, at pH

10 and room tenperature. Under these conditions the

latex is titrated with a 2.0 nol/1 solution of calcium

OqclhI gﬁé %ggrﬁ[ﬁ% u](s)_t %fda{@ tRE' (go Ci (BmerE i1k %/éh 1%1@ h‘?( NBR

|c neasur enen
NW § b ecBh damt bé’%@oé&%@@ A5 the fdeer it @6ag¢1&ht‘10mﬁprocess
| ori de concentration. The ccc is taken fromthe
1eemiﬁ he c ttioouniformtpod ymére fi Uns:u Whﬂﬁ thelcostral Qt écommerm al
concentration curve \-bd lts are .shown
10 avméalm |¥1 NBRe bak@t AN OWP@’& %1é/op@|1ﬁ‘@oq1ggelnﬁ%us ‘
Q nol ds
oL ea b e £ L B P n A s Sonei ey
of 1,21 g/ccm at 60 0C as coagulant. Only the exanples
1 - 4 and the control 1 (conmmercial avail able X-NBR
Tab.t B Croivicat cosgud abéorpconesrseat on aned cgageransedipping behavior
coagul ation process |eading to uniform polyner filns,
whi I e the control 2 (commercial avail abl e X- NBR Lat ex

E)‘(’gmlp1I tTgh ‘E%r;imé‘ iiuv"ﬁxaﬁhﬂilé' 2d'ExglﬁH18r§)g§{éﬁ[9fés4' Control  Control 2%*

1*
CCC 10 9 12 12 6 > 100
[mmo1/1
CaCl2)
Results of Uniform Uniform uniform  uniform  uniform  Incomplete

coagulant Polymer Polymer polymer polymer polymer  Coagulation
dipping Films Films films films films none uniform

polymer films

15 *: Perbunan N Latex VT-LA (from PolymerLatex)
*%. Perbunan N Latex 3415 M (from PolymerlLatex)

20
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partial coagul ation |eading to non- uniform polyner
films. Tab. 3 Critical coagul ation concentration and

weomgitam di ppi ng behavi or Exanpl e Exanpl e 1PEREPPOF009446

1

2 Exampl e 3 Exanple 4 Control Control 2** 1* CCC 10 9
12 12 6 > 100 [mol /1 Cad 3P Results of Uni form Uni
formuni formuni formuni formlnconplete coagul ant
Pol yner Polymer pol ymer pOlaimer pol yner Coagul ation
dipping Filnms Filnms filnms filnms filnms none uniform
polymer films * : Perbunan N Latex VT-LA (from

Pol yper Lat e xS N L at . f . .

POl S G0 ab petd B bR, Ao Bt fBrzation

- I adéGiiddr STRY ?bPﬁnelPoﬂ)af‘ﬁHe?saEthiﬁﬁ)ﬁ@)fs*tﬁludﬁ’@mQD't)fﬁ“éé derived
particles containing structural units derived from at

| easframat cleast gartee dorjugated: digren enmpongher edbgretai daid polymer

pol ymer particles, conprise at |east one hard ase
segnBHtt16A6S FEMBIigeadls 1eAsth onei prd; Rigser 5%@}8513 gapvy nga glass

et s 1370n Sefpdhty i 3TraR A0 et 30T PRETR Geast one soft
most phddee skaicdlt RTAHEta @f adkdamdiasen IeaparitardeiTe of 10°C at
to 40

wt-# and the total anmount of the soft phase
segmosts [bke tpteD amourdis ofithard phasedsegments hednal2 to 40 wt-%

ToaqaRbae, teias HLBE G GOREIAE APSBATS A R o 98 wi-

POl Y FSiadk G AR BRESH P IHATRI e wperedy e

| essT} Ranm&RuredIbylpseagtedrdehgrvo ASTH D3418-03 and said polymer
Tatex having an electrolyte stability determined as critical
coagulation concentration of less than 30 mmo1/1 CaCl: (determined
for a total solids content of the latex of 0.1% at pH 10)

Polymer latex of claim 1, whereby the Ty of the hard phase segment
is at least 70°C, preferably at least 80°C and more preferred at

Teast 90°C.

3. Polymer latex of any of the preceding claims, whereby the Ty of the

soft phase segment is 0°C at most, preferably -10°C at most, more

preferred -20°C at most and most preferred -30°C at most.

4. Polymer latex of any of the'preceding claims, whereby the total

amount of hard phase segments is 5 to 30 wt-% and the total amount
of the soft phase segments is 70 to 95 wt-%, preferably the total
amount of hard phase segments is 10 to 25 wt-% and the total
amount of the soft phase segments is 75 to 90 wt-%, the weight
percentages being based on the total weight of the polymer

particles.
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for a total solids content of the latex of 0.1* at pH
10) 2 . Polyner latex of claiml , whereby the T of

W b@okzricd phase segnent is at | east 700C , pr ePEr/BP10Y5/009446

at | east 800C and nore preferred at |east 900C . 3 .
Pol yner | atex of any of the BBecedi ng clains, whereby
the T g of the soft phase segnent is OQC at nost,

5.pr efpylgéry Tatéx OF ady oPsthe pmcedwmgfoéanmi wﬁéreﬂbgz ‘dte soft

nost and nost preferred -30 0C at npst.

| at ephase sagpents cprLainebwiepardeantay nfé‘ommﬁﬁémea’ghqrhé’t"uctum

AR L, S, SRR B ol s of
to 9Bn ‘(jgg%edpgfé;rfgﬁ ggaltmmﬁ chﬂﬁbn%ﬁ#ﬁte&fmoh@f dér@&é}ﬂﬁc

segmen s 1 # and 'the total anount of
sof tagildes eethgtereich sl y snJ&turet&D dik edrbokpki c,\/vecgist anhydm des,
per cent ages be”gg based on the taotal wejght

m

pol yRAHo - esters cands mgno- apigt hene&Fex(n@fthb&grybfnutmﬁe styrene;

Conc st rieReRyaRttrS #ron- BERRVIorHRRREE PR esters of

der i yRan) 47 TONRHBY Samseése@ﬁcedné‘th%ertmc HcAUP ethylent cally
Iy

consl stl ng of conjugated dienes; ethyl enical
uns adngastieat edocmipoandso xMhprd s died dibme’dtﬂyll asrideagroups, and
unsaturated d i -carboxyl ic acids, anhydrides, nono

- estesteramd ebhey dﬁ‘?ﬂV@&VQ%éh@cﬁo -(meth)acryl nitrile:
styrene; substituted styrenes; alpha -nethyl styrene;
G to AOesters of (neth) acrylic acid; am des of

6 ( et py yﬁl@f‘ylldtéxadi" dhy @ffhihe Wé@eﬁmbyc]laﬁmgt whatesy the hard

compounds conprising N -nmethyl o am de , and
est ephasedsegneats dent i nn@enﬂmtédf fram eatl%b ﬁ@r stegctural

ST RS el R Mo R S o

St"ugéﬁﬂﬁ%h1ca11y unsaturated mono-carboxylic acids; unsaturated di-
carboxylic acids, anhydrides, mono-esters and mono-amides thereof;
ethylenically unsaturated compounds comprising N-methylol amide
groups, and ester and ether derivatives thereof; and mixtures
thereof: (meth)acryl nitrile; styrene; substituted styrenes;
alpha-methyl styrene; C1 to C8 esters of (meth)acrylic acid;

amides of (meth)acrylic acid; and mixtures thereof.

Polymer latex of any of the preceding claims, having an
electrolyte stability determined as critical coagulation
concentration of less than 25 mmol1/1 CaClz, preferably less than 20
mmo1/1 CaClz(determined for a total solids content of the latex of

0.1% at pH 10)
Polymer latex of any of the preceding claims, being carboxylated.

Polymer latex of claim 8, whereby the soft phase segment or the

hard phase segment or both are carboxylated.
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units derived from nonomers selected fromthe group
consisting of ethyl enical |y unsaturated

woreweAzAsboxyl i ¢ aci ds; unsat urated di car boxyl PCT/BR2005009446

anhydri des, nono -esters and nono -am des thereof;
ethyl eni call y unsaturated3éonpounds conprising N
-methyl o | am de groups, and ester and ether
derivatives thereof; and m xtures thereof; (neth)acryl
nitrile; styrene; substi t ut ed st yrenes; alpha nmet

10st y:jPeﬂym}armat@( of @’y 6f sther Prersding £dAyMs c waenely the polymer
e dacamrdne pbls Yt arBobeivty 4 Sl LT RS ng no.

an electrolyte stability determined as critica
coagul ation concentration of Iess than 25 muol /1 CaC
12 . mleher dbltgx lofssldimab0 2 @herably/ thef:a_)@bups( «tepaiﬂm‘ obcelf-
for a total solids content of the |atex of
10) Q“OSSPmlvﬁ@raﬂea{S@@C&F dirgm dt- m@ﬁ*éﬂﬁ’r]e%’(ﬂen@r%pél ?fgr' their

e S A e Seudeoutis! S nBb s gfeor

Segnﬁfélfeﬁam%pw e%‘t@d Cﬁ*ohqacmietl\m%d déry1 BmidéTEN hethgYoTlof

e preceding clains ereby “the pol yner
partmeﬂhasryﬂmnpde,sél gethopymertlhai (aneéhbmb‘a{bar@d@t N- n butoxy-
sel f-crossl inking Pol yner | at

aher BEEAVE heneshoasy! é@ﬂ&?&bﬂ‘é aGet WE%SZI"GWL@FM agide. N(-2,2-

sel egt e groups and their

este '@S}H @?m&%@%&%@ cr? "?igigf agd m xt ures

thereof, preferably sel ected fronmN methyl o | acryl

am de, N - nmethyl o | nethacryl am de, N

12 met Aanethed Higr- fakeing) a pof yierahathx compﬂsmmgnppﬂrmemyzmg in an
(neth) acryl _am de, - acet oxyne

th

ami denulgion; gp]y@pr1@§§}gﬂx9roqgsHyQﬂ.8§§§gq§§|oé g??ﬂ ¥g§ﬂca1

Sg| ;ﬁ@fﬁ"ﬁ% ,h%galgﬂﬁ 78RKIaAG \ALBP! ¥ TFst RERY1HIERTTYS URhturated
monomer or mixture of monomers that results in a hard phase
segment having a glass transition temperature (T,) of at least 50°C
and thereafter polymerizing a second monomer or mixture of
monomers that results in a soft phase segment having a glass
transition temperature (Tg) of 10°C at most or vice versa in
amounts so that the total amount of hard phase segments is 2 to 40
wt-% and the total amount of the soft phase segments is 60 to 98
wt-% based on the total weight of the polymer, whereby the Ty is
measured by DSC according to ASTM D3418-03 with the proviso that
at least one conjugated diene is employed in the polymerization
process and the amount of stabilizers is adjusted to obtain an
electrolyte stability determined as critical coagulation
concentration of less than 30 mmol/1 CaCl> (determined for a total

solids content of the latex of 0.1% at pH 10)

13. The method of claim 12, whereby at least one further hard phase

and/or soft phase segment is thereafter polymerized.
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enmul si on pol ynerization process in presence of a free
-radical initiator, stabilizers and water a first

weedwlo2am cal |y unsaturated nononmer or ni xturBCDEP2005/009446

nononers that results in a hard phase segnent having a
glass transition tenperature3jT9) of at |east 50C and
thereafter polynerizing a second nononmer or m xture of
nmononers that results in a soft phase segnment having a
glass transition tenperature (T9) of 100C at nost or

14vi c&heemethod rofasoyimfschimshid andeld:, ovkareliother Torsthaegment

phase segnents is 2 to 40 vit-%a he Lotal. appun

b - SRepaMmer eds in JugReitesot & 98] daba jf - GlSERY bne
t he gpéghe jght of the polyner, whereby the T is
meaddf by C according to ASTM D3418-03 with the
provi so that at |east one conjugated diene is enployed

in the polynerization process and the anount of
155t afinei mebhediaf agy wft ethims bhitai H.awhereby: Elg Jv and amount of

tahility det i ned it cal ti
conddR $97t; Bhassr Spatents i 4 BanT BRESE B56Pluis, e, gnoners
f t j faridh t
10y hab HRed ftn, e SPPE Wiace ardRprPhfidsed bedchlsn arithe
f ur tdhectiwlyte tabél wiydi ordefdidd pbale anpgfenbe icdaims 2 to 11.

thereafter polynerized.14. The nethod of any of clains
12 and 13, whereby the first segnment is polynerized in

f d | f I i NQ. ' .
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el ectrolyte stability is defined as in any of the
clains 2 to 11. 16. A conpounded pol yner | atex

1FOMPRR EoRibunbed 38% SindrOf atdkecipddiEidn®Being free of sulfur and

accelerators for the sulfur vulcanization.

18. The compounded polymer latex composition of any of claims 16 and
17 being substantially free of polyvalent cations and cross-

Tinkers.

19. A method for making dip molded Tatex films by

(a) immersing a moid having the desired shape of the final
article in a coagulant bath comprising a solution of a metal
salt;

(b) removing the mold from the bath and optionally drying the
mold;

(c) immersing the mold as treated in step (a) and (b) in the
compounded Tatex composition of any of claims 16 to 18;

(d) removing the mold from the Tatex composition and optionally
immersing the latex coated mold in a water bath;

(e) optionally drying the Tatex coated mold;
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of dip nolded articles conprising the polyner |atex of
any of clains 1 to 11. 17. The conpounded pol yner

wo adoem2enposi tion being free of sulfur and  PCT/EP2005/009446
accel erators for the sul fur vul cani zation. 18. The
conpounded pol yner | atex comdésition of any of clains
16 and 17 being substantially free of polyval ent
cati pfs amshtctesting | tihekatex déated mdhobtained niroinngstep (d)
dip nolded |atex filnms by (a) |nner5|n8 a nol d having

the desiren (shagte aotemneéaturﬁaof 0t tell8

T& @ndoagul ant

bat h conpr|3|n tion.,of.a (b)
rem)w)hg Fr&fl’g: qu'tef(h%rtag ‘F] @ﬁ'ﬁ]%\& W{’m l'y drying
the nmold; (c) inmrersing the nold as treated in step
(a) and (b) in the conpounded | atex conposition of any
5 20f chaffimm riddet oraiBa pallymeeriatex@fl bey rofl di dimenl thoell .

| at ex conposition and optionally imersing the |atex
coated nDId in a water bath; (e) optlonally drying the
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the nol d” 20 ' m made froma po

ymer |atex of any

of cpeafiesrdd @b Mast @ MPaTafteri heatatreattient arbo120°& o230
exhibiting an increase in tensile strength of | east

2 MPHINWESTGaMRAred &0 theaddentigph polyper

a%%ﬂ’a kgpt at 25°C.

| east 6 MPa after heat treatnment at 120C for 30
m nutes conpared to the identical polyner latex film

obept Adfeatdtreated film obtainable by the method of claim 19 having a

23.

24.

25.

26.

tensile strength of at least about 7 MPa and an elongation at
break of at least about 300 %, preferably a tensile strength of at
least about 10 MPa, an elongation at break of at least about 350 %
and more preferred a tensile strength of at Teast about 15 MPa and
an elongation at break of at least about 400 % measured according
to ISO 37:1994.

A latex article comprising a Tatex film according to any of claims
20 - 22 being selected from surgical gloves, examination gloves,

condoms, catheters and industrial and household gloves.

Use of the polymer latex according to any of claims 1 to 11 for

the production of dip molded articles.

Use of the polymer latex according to any of claims 1 to 11 for

coating and impregnating a substrate.

Article coated or impregnated by the polymer latex according to

any of claims 1 to 11.



22. A heat treated filmobtainable by the nmethod of

claim 19 having a tensile strength of at |east about 7
woRacarmean el ongation at break of at | east abPCX/EBDO5/009446
, preferably a tensile strength of at |east about 10

MPa, an el ongation at break &7 at | east about 350 X

and nore preferred a tensile strength of at | east
2pbouprtliz ] MRgccandi m te | C1agRtaco Borpri 81 iR len Ofoatkd! @rﬂﬁﬁlpregnated
about 400 X neasured according to | SO 37:1994.

| at ekexirif e gladetdalpri sing a latex filmaccording to any

of clains 20 22 being selected from surgical gl oves,

exam nation gl oves, condons, catheters and industri al

and househol d gl oves. 24. Use of the pol yner |atex
according to any of clainms 1 to 11 for the production

of dip nolded articles. 25. Use of the polyner |atex
according to any of clainms 1 to 11 for coating and

I mpregnating a substrate. 26. Article coated or

i npregnated by the polyner |atex according to any of
clains 1 to 11.27. Article according to claim26
conprising an coated or inpregnated textile material.



