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mechani cal properties products nade from natura

Wbk hAkex are vul cani zed using a sul fur-base

vul cani zati on systemthat also includes 20 PCT/ER2005/009:446
accel erators. Such sul fur-basedqcure systens have been

al so enpl oyed for vulcanizing Synthetic polyner

PR BT AGHE T p R RRTIORERF B OeB e

sul fur-based cure 25 systems in addition to sulfur
accel erators, such as am nes, thiazoles,
sTheipeaseritddsyertiiohi Matemrtataespohymbrt Dakexathst Qs particularly
utljlé?d EP-A-1 063 258 relates to a | atex
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tign \af] H?ﬂ“@é@ecb)ﬂrb“iq]ﬁédlﬁol arigthed | forr making dip-molded

SRRl B BTN 2RFCHE 230 FREiieR aiied thereny.

descri bed haV|ng segnment s of di fferent gl ass
transition tenperature. This polynmer latex is used
fERckgamintgofisither st iomer eby traditional  sul fur
contai ni ng vul cani zati on. systens are used. This
application does not relate to dip nolding. 10

d. that | i cl
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halyeeTorlgabbere mats | framsSa! | datiird)asfdy @Mgﬁef{/%g@agf‘rﬁyseuch
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hetlc bber articles is, for exan? _
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mechanical properties products made from natural rubber latex are

vuicanized using a sulfur-base vulcanization system that also includes
accelerators.

Such sulfur-based cure systems have been also empToyed for vulcanizing
synthetic polymer latices thereby introducing sulfur-based 1inks 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 Cs
22 fatty acids or salts thereof are incorporated as bubble breakers. This
latex composition is vulcanized using additional sulfur based

vulcanization systems in order to produce the dip molded products.
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the increasing susceptibility to allergenic reactions
of people in nodern society it has been a long-felt

WO D®RM27184 | ndustry to provide 20 synthetic rubbgrr/Ep2005/009446
conpositions that can be fornmed into dip-nolded -
articles, like nedical gloves, that do not induce
all ergenic reactions or |iberate conpounds that nay

sﬁﬁ?#@%@%ﬂsﬁg_ Hisclo8ks 2 kbid yher 1a@8RMBkiEable for dip
nitros

am ne w thout conprom sing the desired and
mo e aE Wharaby phepkitek eis ofil¢anézed pyoalumagitionad sulfur

mechani cal strength, elasticity. 25 Furthernore, it is
vulegpezatipn sysitemedi cal gl oves desired that they

possess adequate esthetic properties with respect to
drape, softness and tactility. Furthernore it is nost
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barrier to mcrobial penetration and are substantially
is idmeeriteabh®ring segmentetof differenti ddasmdrgasiision temperature.
Therefore, in addition to 30 the desired ngﬁgfniﬁﬂ .
Thiz ppbymarekatex is usedofarnpafingnpatitRgssqeswherepy traditional
oduct, has a uniformifil j S
suPk; etaon byl iars o8 ioh, Ruftghf P& BredicTEPS MpBH{cdtton does
no@qgﬂga§q53d§f“@y@ﬁb{tute a sul fur-based curing system
contalrning accelerators were discussed in order to
avoid allergenic reactions caused by the rubber

articles. 5 WD 00/ 11980 describes synthetic rubh
Repentgett #am bascBisopTetEatndREx ol SHaeS: BAE Ratheryof

I | ki .
el PR ) chA AL GRS BHHF Pt B8 g, sl ur-basec
cuP% HR4ENE mRPRluce RaNéidaptiarieact funssynttiet tgpd ulvher
shoul' d be substantially free of carbon-carbon

unsaturation. Thus no di ene conponent shall be used.
10 However, diene nnnoneaa can be_used. as

Si56e 0P VIOESHTt A1 6h Of SAPRTAESdEp) ToBaTRBI & 88 DRRISSC
b SEEHDRE" s, BP Seond i BT gl Kb eh
RSB ScoBL T Sneacy W9 T 0 o tropedy e
theevrerebsi ngs susoepti midli ty rios gl 1angenic aeactions of people 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 gloves, that do not induce allergenic reactions
or Tiberate compounds that may induce other health risks, like 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 -
impermeabie to a variety of liquids and gases. Therefore, in addition to
the desired mechanical properties it is also important that the final
product has a uniform fiim thickness.
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15 necessary that have a potential not to be bound to
Wee0eohyier and therefore to bloomout to the surface_
of the polymer in the final product, and ther ePOTEPRGPS009446
itself may cause health risks, g£specially in view of
t he sel ections of crosslinking agents disclosed in

referen alternat|ve Lon to
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aGee tﬁrc%h%ﬁﬂhﬁsacf?.%ifgrﬁ%%rWe*PEddfs'Eugﬁcpﬁﬁ%Jd?& t6ehBi g

nmet al oxi de cross I Nng agents are use

& desderriki repcthens yatdwt by theorybbersaridelbabl e
exanpl es are zinc oxide, nagnesi um oxi de or cadni um
25 oxide. A simlar solution has been suggested in WO

g‘ﬁ/ 5@41988 @%@%@gﬁk@ﬁ%ﬁ% "ﬁgg%ojléﬁ Geean \%@%Stilsn Polyurethane
RAELY&A @R HEREAY VeRDSTow \gPalst #RAR %'i‘@rll %hﬁ&*e{}%?@ﬁhatsare

an acetoacet oxy™ 30" funcfionall ze nonomne

2@65$Di21ké64by3€ﬁ§étﬁ:’3@ﬂ@rf @hed 4a1 fulk &1 darili 288102 4f double bonds.
di scl oses_a pol yner | atex conposition for dip nolding

@@ﬁ’pm@@ﬁ@y dsleaﬁwiaytm &ubkayn phgiHdebe cﬁt.@ﬁbartta@éuy free of
AR Bt IRLOR P 9k GnBOARRL 3 ne oo
%ﬁé\?ér‘ nigh &k hﬁn&%?ke%ﬁ%@ég%ge%sgqgﬁ% s Hffur vulcanization is

tival ent cafi ons oses la

friott nappAtied nforc ongsi] $hiciggat iea g esyidlapterubbbay iThe po] ymers
car boxyl ate groups, a divalent or trivalent netal,
sleseeiind thenein aenperaideariba erogsi nkedi n@rwgemennnl

oSEEREr ooyl ﬁ%@%?%@ﬁ%ﬂ?ﬁ%ﬁ&”ﬁi& ta13E 76 15,8 bpiymers are
@%P@%ﬂoﬁrdda%bﬁﬁleﬁrﬁgﬁgo B hel tﬁéT%s%”@?ﬁ%‘r#a?ncrom%nkers are

pol ymer “particles’t can er ent
segesstry blaai hgveliaf petamttial not to be bound to the polymer and

therefore to bloom out to the surface of the polymer in the final
product, and therefore in itself may cause heaith 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 acceierators 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 crosstinked with

polyvalent metal ions. A suitable chelating monomer is an acetoacetoxy
functionaiized monomer.
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glass transition tenperatures. These conpositions are
ei ther used as 15 coating conposition or as a

wo s@aRenent of a coagulant for a dip nolding PpERGERSSIS/60446
But in both cases this conposition only forns a

coating and the bulk material of the dip nol ded
article is a conventional sulfur vulcanized pol yner

EP V%t o831 224370;11§§ﬁ;§@5'aalpotﬁnetrhﬁaﬂe&vsaﬁﬁogﬂmﬁsw Qﬁﬁtmcﬂdgng

t he "pol yner | atex having segne
compififséngrd irbesyl2@ed raangudated dienperasedrrubber latex having
stabilized using polyvinyl alcohol. Such systens are
aceitdiogety tdeapran ga|ar1§iln@|6e61&$| yrans i ﬁemef@tk&m] whereby

crBEs 38R Ena ot BEh el T U ER bRk bE platk Pud BhE et Tl

coagul ation conposition the Iatex remai ns stable
which is a clear indication that the | atex has
Woed3/08681Y disghosassil stexnfernRdat Tonsoamnpras imn a drsset poltymer
presence of pol yvinyl alcohol as stabilizer. _For the
hamsk carb@xylate droups, d&i BivaleakPratrivalert setal, an amine or

anf ESBPOIRE st byevaldl Bl Aokt h b sh st o

nelBf62804t 112akP d %Qﬂﬁﬁmt be tﬁb'é&?bﬂ)@ﬂ%t@fgrto%s 1WNEhe %@Qe

outer surface of the glove. Therefore it is also onl
pohgnerssary to use 30 the particul ar polynmer |atex

described in WD 03/062307 as a coating whereas the

bul k material of the dip nolded article is still a

X I i -] at
WERINEPYY 2" BT, MHSRETASH, BRRIE R B potymer
paPETd1EE 2008/ AP 944D he Inadeedf (et CQymbMeg AR aifferent
need to fulfill the tensile strength  requirement for
dldsp trahsiell e tenperatur@shethesel aanposietibos arei ehther used as
| fur - based .vul cani zati on systens contai ni ng

CO&EU@ EPHPQY IS 100 OTC 28 < ICOMRANG ts%fnﬁﬁ‘éla% Bt ﬁ%& @rﬁ]lp molding
orEHBLEr e Bt hae8t 1555 GBS SHIGE 98!t Saphin na che
buThergeni g1 &ift BRE cﬁbQﬁmldéd ravtectd 68 i‘%ﬁh%ﬁona] sul fur
functionality adapted to react with the crosslinking
vifl garsized npdTymeri Tatexheltr ab asiseniiad obe the oimveot jonatesaribed in
wdTﬁng62§8$ éhatTPﬁg;p% §ﬁ§}u §¥Zx having segments of different glass
transition temperature is stabilized using poiyviny! alcchol. Such
systems are extremely stable against electrolytes which also can be seén
from the embodiments where this Tatex is used in combination with a
coagulant. Even in this coagulation composition the Tatex remains stable
which is a clear indication that the Tatex has extremely high resistance
to coagu]afion due to the presence of polyvinyl alcohol as stabilizer.
For the bulk material of the dip molded articles a conventional sulfur
cured polymer Tatex is used. The objective solved by the approach
disclosed in WO 03/062307 is fo 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 mo1ded‘art1c1e is still a

conventional sulfur vulcanized po]ymer latex. Therefore also the latex
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10 conpositions still have to be conpounded with the

WO Selsjokiepd agent which results in a conplicated i
process for making the |atex compound. In this PCT/EP2005/009446
process the relative anmounts have to be carefully

adjusted in order to achieve the desired crosslinking

qﬁﬂ i d.if..possihl ybnd all...the additiona

ct o?s W‘?} lﬁ@s C%’Eﬁ‘?g’gt ‘iqee%f ﬁ?]é\ﬁ]egr@ Iq:é)c ﬁ[IJLﬁ_t]i ﬁ'@o i%@nﬁl] Sorkiegoth
Ye@yteinicFos dipniieTdedomaRess, that in itself again

may create a health risk. Furthernore, especially

when using pol yval ent netal ions as crosslinking

agent latex instability during the conpounding process
r&j’ero%mt'*ﬁm 9 AEKREL SHhRIrc bagrduwali ag patdenssystems containing

' I | L £ . h i nkj
R, HF by SADBATE 6, 205 s
S 1 prshut ek espe ot oot ALY By

cwnosedinkiog pyends. tThesesanes eitheraorghinge nid dEdesPhOERSSa
f or nakiqg the nedi cal care product. Furthernore,
eﬁps@&mq y 1y edaphed ddureadnwokh sbe yarasehinkieg dluncbimal ity in

ey BT ROMonE L PONL PR RREaf G785, ThiSGre Fuber
cdioupbomons HNChEN LR PARIUNGES 94 B A1ty FQATARLAY agent

tri- block copol yner containin

sthichneeserl iy | B e/ pongplyitetezt pedoess nforsegkgt sShavaedk $empound. In
Hﬁé contaln‘ggfblf bonds, is mxed wwth a cyclic
5t PFOSE&q V8l &ive anapsts havacqbe yaasefuTin adjusted in order

0 i 1] i s . t. t ti.cl .
) PRI BB TRES L 2k B0 oSS, 2 AL AEHE £ b an
t . N L N N . t H .
o bt ot el e RIS L sAPbann

pusdotcropel ites/ 0apoedntPCRAEA20DE00% 46N May create a health
CLoEslgn%bnﬂHﬁgn be achjeved either b¥ physi cal neans,
INIRE- (FALEETHINE. @1Pasya the s it pel yvalRet peitakiides as

U ASERL TR RSR) O, ohan BRI Sroces ey

eelinediiehr mdkesr theldofGsundify process particularly difficult.
Furthermore the crosslinking agents, especially the polyvalent ions,
reduce the stability of the latex 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 crossiinking

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.
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di scl osed that can be used to nmake nedical care
products. Thernoplastic elastoneric tri-block

WORMNABIS conprising two polystyrene hard domgicisepraedhoosss
one pol yol efin rubber domain are prepared by using

l'iving anionic polynerizatién. The resultant polyner,
due to the use of butadiene or 10 isoprene, in the

CreXYRLRIY Bar BRbSIhidesRicAthat bl pHysvealdaubhse, Dekdsradiation,
avai | abl"e tor crosslinking. Typical crosslinking

or ockssiea dicok psldéei peroiies]1 A8D 8E6a vl cattiizatiom syistems, as
_chem cal vul cani zati on processes using well-known
diselosed /abe¥e| erat or systens. 15 Consequently the

el astoneric polyners to be used or meking nmedi cal care
products according to the teaching of both latter

Fréf W0 0 B/0870 Guishitstedave hdterdi srdypithagec tidbestidttices are
crosslinking is necessary. Either a conplex radiation
disciosed tat can be usedl bty saketsedicdn care @rodiuctsa Heermoplastic
hazard, or tradjtiqgnal vul canization systens that .
e1agHoner 1 AT IREK 09 AR, RORR 15404 188 R HEC WiRSe hah dgmarins
0_be i i.nal n ' i D= i ..
anf PoBonBR kB s iR LB A e L BT afna antonic
poP¥iRdrg BBt jon. THedpasi1®amB Rk, désd tedther 080 QIfS butldiene or
5,500, 469 describes a thermally gellable artificia
isbateme, cimyrosipoll ol ef46 mbhbeol domain piséphlr ihage atoubde dsonds
such_as_gl oves, ,condo or palloans,that are free qf )
avail| BDART 4 TR M g Y62 biCRESS AT PRGRSSSS s losed in
Akt LfCi | . Ltihlack .
o2 Usbh ' A 3o RIERRAT el b pRRS TR sing

well P- Krld@n 31900 GacBel oragbr Zakt @iy . process  the nunber of
nmononers whi ch can be used for bl ock copol yneri zation

is 30 very limted. US 5,500, 469 describes only
CoBuE B e SIS S8, Sy B DA S48 B el wbtigay care
orb R a0k 0°UB SBARba T PUL IR 80 P e o
ha?gfgfé ggﬁdggnigg@ frdtast td erszs ok ngol v ertessaryt. of ther a
complex radiation curing has to be employed which in itseif is a heatth
hazard, or traditional vulcanization systems that suffer from the
drawbacks as discussed above, have to be apptied. Finally conventional
dip-molding processes cannot be applied using these polymer systems 1in

order to make the desired products.

US 5,500,469 describes a thermally gellable artificial latex composition
useful for preparing articles such as gloves, condoms or balloons that
are free of vulcanizing agents and proteins. The polymer of the
artificial Tatex is a preformed muitiblock 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 limited. US 5,500,469 describes only multiblocks consisting of a
combination of type A block consﬁsting of alkenyl aromatic hydrocarbons

and type B block consisting of a conjugated diene. The block copolymers
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20 to 50% of the organic phase. After adding a sulfate

ofo advsBiAgxyl ated phenol as surfactant and water the
hydrocarbon has to be conpletely renoved by PCT/EP2005/009446
distillation. This means high vplunes of organic

solvents in 5 relation to the pol yner wei ght have to

h The limted ility | f
et BTt ghen Pl hudiicaopers sol vants U o a fotal solids of
7 At | di t f
0% KT 0P B4 BAE A 0991 DAL SUIPERAO8 e ettt
tphehoblasgyurtfaatarto andtwatet ahe kRirdbarosn R 18 be Codipletely

| ymer latex |atices having segnments of eren

%mév% BY kihisikid 1 1atRege Thiatneaes ftigh, vdlomesxa#prganiee solvents in
[ terial, wh by in these
1351 B0, FO e oldBbE e St haus oo be ot Thechinitsd
i : B G ' ' | imental .to the
el ST PP eIRee off SuRabW ibelfleSCThE ' Basice bfock

5ppIRMEBIratiiss | oess At efnot REF TSEE) i
ymer | atex having "core/shela:ﬁ!tg%%)%\gg?ﬁ?éce\%eﬁﬁ% n S

n
gi$ﬁ%ﬁgét glass transition tenperatures. The key
point of this invention is the redispersibility in
wat er which can only be achieved if the latex is 20

Pl Uther 2P 1as B B Thaflo (RN BERENTLY 0 i W1ed artictes

| at ex cannot be used

pxlimieci tatexdl sttces davipiseyhere 6 i bt-e-
pan be sui tably used in N, nf?%’ﬁlstﬁ 5, 3P¥%iRn. These

fiSEP Ve £ 69T egitnigul hec usttharsatodtiingenater 0T tWhereby in these
' ectiyve d decorative coatings and
SPSRELRS Ea) 25 0% 0 Bk Ve elhumios” amessTrcumstances since
oins eawken b ; j j . | ens_is.no
i ssue at aFch.iéWhS'ﬁnﬂFZﬁdyeﬁ%?j‘E-s E-ﬁﬁﬁ%ﬁsp?%%ﬁ&% 0 a

paper coating conposition wherein also electrolyte

5" Batbie . T PriRe Bribdst89 oo Lrses apmber orad 19pgr e chgonders
R saprmen s 4tk ifug opEel el L S Puchire watiewi frerent
gised imaneabRn rBeire8 PR k&P o int 2O AV on s the

- PCT/ EP2005/ 00944

redispersibility in water which can only be achieved if the Tatex s
stabilized against coagulation. Consequently such a Tatex 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.

Similar1y_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, Tike in US-A-5,872,189 vulcanization of the latex

15 no issue for a Tatex used 1in paper coating compositions.
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8 Summary of the Present Invention Thus it is the
obj ect of the present invention to provide a polyner 5
WO b@b@x7i6hat can be conpounded into | atex conp@giphd "
that have a long- termstability and can be %gg@h?gﬁmogue
conventional dip-nolding progesses for nmaking | atex
articles whereby no crosslinking either by radiation
~or. by crosslinking agents in the conpounded
conposition is necessary to achieve the desired
Sumeciyaot ddde Prayeatt Iesendion he final | atex product 10
t hereby avoil ding the above described deficiencies of
the prior art. This object has been solved by a
pol.yner .l at ex. made free radjcal, B enul sion
ThiE it 108, PRIPCEobrine: PEFSSBE yIRIENTion: EQ PGV idsn aapaiumer
r [ f e : ' d
GRS n  CoMpHCE e IR cORRTICRRS, FiR HER S ong-
teawEhabski tat ah®asin D@wshdrﬂ)rpb@rﬁf@n’sﬁﬂmnﬁip-h@ng C{?rocesses
glass transition tenperature (T9) of at least 5 and
foytmakdeg t1atenearddtl ep iiseehye goearos sibivking ®ighers by radiation or

n T9 f, 10C . , th |
by iR e at Becraeiash Camasi Bosotsunesssstry to
t I ; '
oo g A ST eBhor 8] 1R chaftIPS (o AN 2R ifayet

themsblyi eveilinghidreeaiiovd dedd-ibed refscie@d 0y ofDEe prior art.
according to ASTM D3418-03 and sai d pol ynmer | atex '

having an electrolyte stability determ ned as
i ti. | ati trati f | t 30,,
TSP O CLES SRR s VR BY  opterolahicmadiay deRpermdien’
emi X8 ohapPyme At o 3&0@“'1’ slﬂ*ﬁ B yiilF f@?ﬁ'@l@? EJ}&P‘?H nt
i nvention relates to nmet hod for king a polyne

sttudterat ampts sdend ved| finomratzilegst onercoajudateddiene component
ol ymerjzatjon process in presence of a free-radica
wheraby; 83t pobymasi payleicd esmpmpgtser b 1epsE wine hard phase segment

v R RSP, ardS TN A BBETED , AL IAAGE 1 and ot st

ond a8 0pitase! S&dmehnt BRBITnhOR 1859 AR Son (tE%@er%guﬁn% (To) of 10°C

| east 50C and thereaftéer polynerizing a secon
at awost, 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 T; is measured by
DSC according to ASTM D3418-03 and said polymer latex having an
electrolyte stability determined as critiéa] coagulation concentration
of less than 30 mmol1/1 CaClz (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
(To) 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
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m xture of nonomers that results in a soft phase
SEEARRI Y1 Ng a gl ass WO 2006/ 027164
PCT/EP2005y009446 9 transition tenperature (T9)PCGVEP2005/009446
10C at nost or vice versa in angunts so that the
total amount of hard phase segnents is 2 to 40 m-%

anount he soft phase segnments is 60

d the., total f
b T R0 TRIRRTATRRE (e G%o]togp HemMgat Q5 VieR vesSenbn amounts so

DS e T B AR e S oS! 42908 i wiad cand the
dieted asouren®f Qyiedsdfit phSePSediidRts Zat B@ftooggtqg?-ﬁz ggged on the

the anount of stabilizers is adjusted to o

et@rerighd of dbel palymelet wherebydtles Terist me@dured by DSC according
Cﬁi?@?ﬁﬁ#@EBC nce trgtion of less than 30 mol /| Cad 2

( i by WALH (T8 roydse d8at gt émastopne neorijugated diene is
o] 9 . 1t he s e, present . .
Rk A, B PRl 2 TRR G R ARG 07 stabilizers 1s
cadypesed itonofithah ars esedirabl s fs@an1IRe m&@rﬁ%w a8 critical

di p-nol ded articles and conprises the pol yner [ atéx

280l atien eonseatratdom athdessh thire 30ommuividest ROt de®Fmined for a
I C osition may copprise _usual crosslinking and
vﬁ?ttgln?@gﬁﬁ SrPndeag Sitathe qEE%aftQ-clm ak Il pPkferred if

the polyner | atex conposition is free of sulfur and

accel erators for sulfur vulcanization. It is even
rfurehpmeier ridd biresehe PRLHERN Falats hidufed

addition is al s% substantially freeso?ng @h\}ﬁg@ﬁ?& rbo]ymer latex
cEIPRYd 1op othaldi v shatatdkefiore he qrodsttiiokeo® .diphmolded articles

Pl es .pvention.also.relates tg a nmethod for making

T Snd oS e o me drel'sg “gaffinédbodeng & mol d

havi ng the desired shape of the final article in 25 a
agagulant bath conprising a solution of a netal salt;

(A Xhowegio the gompeundet] chd f1hee0 2blipad | et i

drying the nold: (c)Cbimsi ng Eolipd 169 a0 Eomnf-Ise usual
Sreps (1K inmand pjulicaniaséion syptensdét! 1sapent WUTREYY treferred if

-t toi tiaqn; .
q;he quyfﬁélesl%@ex'c%ggs1ltqgh is free of 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

Tatex articles by

(@) 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 dryﬁng the mold;
(c) immersing the mold as treated 1in step (a) and (b) in the
compounded latex 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 latex coated mold:
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(d) renmoving the nold fromthe | atex conposition and
optionally 30 immersing the latex coated nold in a

woy\@k@ﬁﬂbﬁt h; (e) optionally drying the |atex gea®dyos/009446
nmol d; WD 2006/ 027164 PCT/ EP2005/ 009446 10 (f) heat

treating the | atex coated nofigl obtai ned fromstep (d)
or (e) at a tenperature of 80 to 180C, and (9)

(f] €"RY mrégﬁtdgatﬁé 1%5& Cdo%t d %‘I& %taméa R st é@t)eas« (e)

arti c are made of e polynmer | atex according
att® tefipdiagups ese80 101801 oanc[l n addition to

di p-nol di ng applications the polyner | atex of the
(gbreﬁélﬂﬂ\fmgnmﬂﬁtm( eshiclesrasetheawldor coating and

ki nd of he
anis R, T80 P icles hack hBS e B0 B e, T e hE85 g o
thi FHeSHE H0EERA. FON0 19 DL brosent Iavent fon 15 1t is

a surprising result of the present invention that a

pol yner |atex nade by free radical enul sion
Inp@ﬂ%ﬁ@en Agt duwrr@&ﬁme ap@hﬁamr@dthema@mnercbaﬁﬁéfuﬁﬁefdme present

eSS CAT AL SR woRE Snk oot TR 3Bk Bahlebifo 8F ¥FfRina of

suP?ﬁﬁ'ea‘tEEelT‘h%S PdeRt é)di?/ﬁfér“gaté‘;E‘GishﬁéithEu%qy%ﬁtEme f8r

at ex artlcl s exhi the desired properties 2
imprednagi ey Redesseatring fofr texyiileasubsppitiesat i ons. The fi nal
products have the desired nmechanical properties |ike
tensile strength and elongation and the desired
esthetic properties described above very simlar to
the products obtained by using typical crosslinking

DePhq el B@ﬁrﬁgﬁcﬁﬂ of SHifd PRBsentSIiveht iy nore the pol yner
iNnvVeénti on can be

successfully used in usual dip-nolding processes of
maki ng | at ex products in that in_the dHP Hnlding
Itpaguﬁe§§rgf1§aﬁg,qg;gug af; the presewd invention that a polymer Tatex

made by free radical emulsion polymerization can be formulated into a
compounded Tatex 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-moiding 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 fiTm thickness of the final product which is also an important

requirement, especially for medical applications.
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pol ynmer | atex conposition can be deposited onto the

ﬂR*ﬂm&H?ﬁ& ed into 30 the conpounded | at ex
conposition, thereby resulting in substanti al | yPCT/EP2005/009446

uniformfilmthickness of the final product which is

al so an inportant requirenent, “especially for nedica
applications. WD 2006/ 027164 PCT/ EP2005/ 009446 11 An

i nportant feature in order to achieve the above

dArs G esi CQLch p .

o poLEare Tl e, REWAh REraPEleRY P PRGN desires

| raserti according itoesheirps@it pavditsbesishelvitnehatpol gRst Tatex of
one 5 hard phase segnent having a glass transition

t EifpBraseitle ipve)tien campriésest poReerapartacidsehstingnet Teast one

i, PSS SO bt e T i oL et esureof T raf at Teast
[ ' " N [l iy
%Wﬁﬁd'd’c@@biﬁ%&g#&ﬁ%t @fa’é‘gk%@gﬁf‘thaﬁ 3l ﬁfa:s& fransition

understood as a ymer IS a |

peampendturiee (€t bf e1000! simpbstolIacthe cofan@estent | prebBft invention
mer 10 nnlecule(§? form ng the polynmer particles

pol y y |

ofhe fkerm asegments’ shald Sedimderstoodnals sopolmegrisiock thadtis an
extent banded to each.other, for exanple,

mgﬁﬁ%ﬁ t0 gii‘ﬁl 1 &’"‘%ﬂ@‘%ﬂﬂepcﬁ%ﬁq%nﬂy the polymer

BTESR) oC0 ol P LI G BTl B B seomrts
paref soTedseemboidi that vt tdieoms esealt bONGR tObachWthéP, for
exanple the soft segnent_is grafted by nmeans of

SPIPERt Byomeanso Rt oA taeual andr Bonsk ghlust thepolymer partsales of the
i f diments of th t
SR oohvERL RS B TR e o B et dal neh r eerent To's but
t i ' 706, | 5 . at
RRICORRINP 0] & PraFehied batddiién:! OF, 1 BAEAP! dyerihy for

phxagipls dieesoTiofsegientpds yrartahbyimdans GCeovalient Hofds onto the
t.he present invention nmay have a Tg of 0C at nost,

flopedept. 1QCVAEe MeEEa. nore preferred - 20C at nost,
and nost preferred -30C at nost. 25 The T9 of the at
| east two different segments of the polyner particles

Qlccording to preferred embodiments of the present invention the Ty of the

- hard phase segment in the polymer particles is at least 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 T, of 0°C at most, preferably -10°C at most, more
preferred -20°C at most, and most preferred -30°C at most.

The Te of the at least 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 latex 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 wéight percent, based on the total weight
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the present invention can be easily determ ned using

differential scanning calorinetry (DSC) according to
woAINM2P3418- 03. 30 The pol yner | at ex accor di ngctdetb6s/009446

present invention conprises a total amount of hard

phase segnents of 2-40 wei ghiZ percent and a total

anount of soft phase segnents of 6-98 wei ght percent,

0 total
of o7 Bablst By sits 1R I R NEFenT, enfodinent the
améeeipodi igrdt phasepsedment £d sebfididivetgitt paecendt aid therutwtm

of hard phase segnents is 5-30 weight percent and t
ampwitapt Eheeatft @haﬁmé%‘ﬁﬁﬂtspﬁ%g@ % yiesdltts Precend. obt H¥ nost

préfai BF thE totahcanotf duhedl PofSd Shatcpb ol 18425 weiont

pegg{zrgtg E&% ?gﬁt t&et Shdtint a0 4BFL %a§é’fstegﬁé}ﬂ:%e1 $ SHTB0 LR ight

percent, whereby the wei ght percentages
pedcenthanieereby theewetohil paveeghagest ard basgblopntie total weight of
particles. Al though according to the present invention
thei pjlyBes dfartpfleSe and/ or 10 hard phase segments may
be constituted by hono-pol yner blocks it is preferred
that at |east the soft phase segnment(s) is(are)
A1 H E\Hécﬁ%ﬁg £oC OO tp)‘@?éntbhmféﬁ%orp%ﬁhgmﬂs@ﬂl Yphase and/or
copol ynmer bl oCTks that contain in addition
hastlr phﬁsur sdgment$ magehd cenktfitotedby| mst polymer dﬂjongatﬁd is
diene structural units that are derived from at

preferschEvatenhy gt ciie S0 Pl STREIS T dShRTRINEPNSY TFuted by
ccipfitene 51k R ICElEE T, ERBEMET TR adk Rr R Loy 1S addition

tcP QPAIGHIPAT RIngEX Heri MBS Frovf @t eTe%E'ty@né Eoﬁﬁ@@té’d"%ﬁ ene
bl ocks are present either as soft phase segnent or

siractunai asel sefimnaredebindd e etctqmitym obhayc leshylenically
random copol ymer b] ocks. The e 30& yner. bl oc
[

unsatuzatedyComepeNesd by ar pard iy Tarddii BraTeEras epeqinent the soft

oo L HAE Hef0 APaf RahBite. ¢ Tohstelited " copdiyhner focks.
Mdstt frefRPhNTIE 1 £ &ldpo PheP AFidcks tare! Ff@,@nt eitther siieebft Phase
needs of the part| cul ar end use. is well known to a

squmesbrorshkatd piasen segmendraor bobh tibeaejaspol mies ipaks 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 Tatex 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 T, in the
polymerization process. For example, the Ts'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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25 the hard phase segnent or the soft phase segnent by

S60 86dsiRY g Mononer or a mxture of nononers that )
result in the desired T9 in the polynerizati onPCI/EP2005/009446
process. For exanple, the T9's gf the honopol yners of

a wde range of nonomers are di'scl osed in J.Brandrup,

-, | eds Paol yner Handbook, Second Edition,
55%;?%%%‘&@“@%%§h§8+9v@%6%/%'2%%4"91ght fractions of the
PEHERAA0 RHAGRA-46 ' { apd r T9
depgﬁds on the me?§ﬁ$h$?%0%?@H@ﬂ%?eﬂﬁg%ﬂgonﬂ%ﬁgkwmrs.l&rough
neoronetatioands tdesciibed o thberoxosmenaph: honopol ymers. A
rough <correlation is described by the Fox equation: 5
1/T9 = wi/Tgl + W/T92 + ... where wi, W2 , ... are
the wei ght fractions t he conmponept nononers and
Tgi, T9z,... are the géhS‘ fis é‘@z dhent
honopol ymers in K. The Fox equation allows a first
orientation for the T9 of a copolymer. For the 10
newretinngwr eal. . T8hs thkseeight (Mt TorsasE t8E ScanohBSt monomers and
used_nononers and_the process have an inport&ht
i Ist1 denece. aradiher br's ohytdk ceompeamariobandpo yildrs in °K. The Fox

HEERT ST GE B, 1SR, priante Fin Fosutindschl @ papedomer. For the
Sdsufi thd Ped D, & §14P rRptREH Bérﬁamfe?@rs S?Hﬂlely Hgé%ﬁ@hlgﬁé}‘s and the

process,” as will be discusse el'ow,” certa

process taee ain Mmpartens infadergkY eTHel6 forleOpydi@ad methods for the
_S(ﬁagcgent or a soft segrrent in the appropri ate anounts
|

FaEiatien et Bier Ta Tgke yiher D¥amethrde a0® sikiii himecebsary.
ranges of Tg for the hard segnents and the soft
segnents as well as the relative anmounts of both
segnents, as specified above for the present
i nvention. The polyner particles of the present
invention contain structural units 25 derived from
congu%%tgd dienes. Particularly preferred dienes are
bl A8ivekain hhgomlg,ﬁ@e gidadreedskahted 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 chiloroprene

having a Ts of -83°C, -72°C and -45°C, respectively. Examples for other
soft monomers are ethylene (T; -80°C), octy! acrylate (Tq -65°C), butyl
acrylate (T, -54°C), ethyl acrylate (T, -24°C).
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having a T9 of -83C, -72C and -45C, respectively.
Exanpl es for other soft nononers are ethylene (T9 .

wo 2000fet7169Ct yl acrylate (T9 -65C), butyl 30 agpihdhéesnosiss
(T9 -54C), ethyl acrylate (T9 -24C). WD 2006/ 027164
PCT/ EP2005/ 009446 14 Exanpl ¢ of hard nononers are
i sobutyl nethacrylate (Tg + 55C), acrylonitrile (Tg

) C | at@-o-19
ExdpBRof Baid WPfiafels, &ré byt I hetacTTIaRT (ve B 1T
ac19fl on@titi 1@ndrher il TP nosmiréne qap +0e00Rd msthyPnietasciate (T,
g of the entire soft segnent is within the given

+10%fdes. The sane applies for the hard segnent. In
addition to the above exenplified nononers al so al
ot her nononmers 10 known to a person skilled in the art
Furhﬁ'l\élrﬁgr@,n fr Qh@?‘é@#—t‘“ségrﬁéhtgﬁorh‘i&tgﬁé‘ 0f080 5 &l 31%?8 ilndfers
to the presSent i nventron. Sincé the conjugated di enes,
caheeysaPlast 1od abore, Thavetheaenbine koft Fgghdme is within the
conjugated dienes are preferably used in the soft
giydmasangeynein same tdpplies fosl Wﬁe%apduslegmré:s accordi ng
to the present invention. According to a preferred
enbodi nent of the present invention the soft phase

In:fc?ﬁ?%ﬁ é%ofﬁ@iagodng%%g@@f@ﬂgh Xno‘ﬁﬁﬁ?%?se atto Q4 N&ther manamers

tur uni t fromthe group consis

kn@fn @enk Uygeted sttii BTes inetiy lagdi kaahi h? anneap Wirktiegrated group can
mono- carboxylic acids; ethylenically unsaturated di-

be cgdasbagtardiag itestheyprpaeniigsyentian- est ers and
nono- am des thereof; (nmeth)acryl nitrile; styrene;
substituted styrenes; alpha-nethyl styrene; Cl to Cl0

SiAE FR Einj RN Adnds) Cad Shelno PP bBle ( FBHENAGEY 1Bw To the

acrd; éthylenically unsaturated conpounds

confugutedi dignds neehyraflerabl leisedriouplie safitl phaterseaneht of the
ether derivatives thereof; and m xtures thereof.

pol ymeswpaeticdes dcepndiindota Hieepessest wveBEiafent of the
present invention the hard phase segnents contain
i ndependently from each other structural 30 units
derived from nononmers selected fromthe group
consi sting of

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; Cl1 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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et hyl eni cal | y unsaturated nono-carboxylic acids;

Wisalbbat,ed di- carboxylic acids, anhydrides,
nono-esters -and nono-am des thereof; W 2006/ 02PEBAP2005/609446

PCT/ EP2005/ 009446 15 (neth) acr nitrile; styrene;
substituted styrenes; al pha-netniyl styrene; Cl to (4
am des of (nmeth)acrylic

f h | i id:
e Sagtyt T B St substAgubraistyrenssa a1pha.nethy]
hisdH ah | d ' th t
e o Fo RO pS TR0 f MR Ry Rt b B e @egtacryiic
acadc arbomykiaired tidreb€by the carboxyl -functiona

structural units may be either present in the- soft
phase segnent or in the hard phase segnent, or both.

justin he .car boxyl ati on grade of the pol yner
?f‘%FE?(%ﬁ@sg%fé P%EE%]QELW)? Fersiedh o4AmeIt Dﬁmrrhegmr%nnb

t [ d st ci of the fina
e T BRI b5 R S BTk 0ot piisarboxyiated
yerémortite | darbex Pl fuavetbiahaitrbeurcar BRI may BeEAYRE present
in the pal ymer particles may function as pOSSI8|e
dnothe-isekE rtasei segmenheretin theehamb phaseofsegmém] or both.

cations in the coagul ation bath the dip-noldis
i mrersed prior to imersing into the conpounded

B AR 1 1T CRRRY) DR o o SERK, Sl pRLCI S5 e

order to In

tpeasdrite inverdrigh hamfopt imund baBdncer Bstwebn BWEi R f’l‘égﬁog'i:ﬁrz}hd
tﬁ the teaching of the prior art, as dlscussea above,
ehastisitx e &hef Maadi prasiiat qanl e @ickievedet al  cati ons

in the conpounded polyner |atex conposition is not
necessary. The desired degree of tensile strength in

W'i%cfdtnﬁ&ntpirn%dtkgtbec P&‘urﬂ? bg‘lj’g{séof‘g hf[iﬁ ig g)&%%)zq%u thdt"%he ca rboxy?

presence of carboxylic gr

gamupscﬁasthez5ofymerapbnti©aéﬁﬂmﬁy|fdnéﬁﬁéﬁ(H%a%DQEQBWH“EF§SS11nk1ng
that can be used according to the present Invention

aF E2% WaerRYo&he oyt oTabetr), catiamsatn ytheccoagiithtaon bath the
g@%{)ﬁfbﬁﬁgﬁ gm@&‘sded MR R ngVi'nq%/g t%geégmgou%%ieg’pMymer
Tatex 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
presénce of additional polyvalent metal cations in the compounded
polymer latex 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, like acrylic acid or
methacrylic acid, crotonic acid, vinyl acetic acid, sorbic acid or
ethylenically unsaturated dicarboxylic acids, like fumaric acid or
maleic acid, or the anhydride monoesters or monoamides thereof, 1ike
acrylamide and methacrylamide.
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et hyl enical ly unsaturated dicarboxylic acids, Iike
fumaric acid or 30 nmaleic acid, or the anhydride

wOommeIi@ar s or nonoami des thereof, |ike acrylpagRoen@dosie

nmet hacryl am de. WD 2006/ 027164 PCT/ EP2005/ 009446 16

Accordi ng to anot her enbodi nemt of the present

i nvention the polyner particles nay contain

0. | r

B B D SmtcRer, BTTRRAPA AL Rention the polume
paeaﬂﬂ*élsemaaf coptdin turmtsbnaikgraupar thaebee toaga roof sel f-

N- et hyl ol am de groups , and ester and 5 ether
crdes | nki hy etpon Haadotreadientn brampdes fepeiips qgpadde of self-

crg]sgf'ﬁ&ﬁ; %‘E%e]eﬁ%%qﬁ%grﬁ 'gygi%]ﬁﬂ g anﬁﬁﬁﬁhpg 2 %:9& '&er and
efﬁ@?a&e%%igq/ gnﬁéggé]s SR LARXPIAS thaesf! uness Qj"r%'ups can be

nononers are N-nethylol acrylam de,

1Hﬂr6@ld@e}zﬂ Phtorehdaol yhanpareticles of the present invention by using
N- net hox thyl - (net h)acryl am de
etmhemmaa){y uméaﬁmat@dmtoﬁmfﬁyq:%rmaa@mwhw functional groups.

Pr,q%et oegy @pp@{eﬁé%}%t ﬁﬂﬁﬁg@ %f}fl)amége; yrl a[}l[g?t&lg1 ol methacrylamide,
@SE?WC aC| @W)@Ef‘)ﬁ%}nhd’e Uﬂsﬁlﬂﬁkékﬁ%eﬁﬁﬂomﬁé&)\ﬂcﬁﬂ amide, N-

fonat’e groups can be used
adeteryiethy b @eshyacepbanside f di(i-2, 2xcidethoxyyl - hyﬂrauyethww)c
acid, allyl sulfonic acid, nethallyl sulfonic acid,
awh@mﬁwﬁcryllc aci d- 3- sul f opr opyl est er,

2-acryl am do- 2- net hyl propane sul fonic acid. Beside
these sul fonic acids also their water soluble salts

Hﬁ‘or‘ésﬁf\'lﬂBh%ﬁﬂ&%s@ﬁﬁ*a@:@@tnﬁ&l@ﬁéw wGth sulfonic acid or
aC| 3-sul f opropyl ester 2-acryl am do- 2- met hyl pr opane
sihfichate graupd cap b@nuwcbrExmtpa)es amre physpoe topldenichacid, vinyl

poI ynmer | atex_of the prese i nve s .t hat, t can
St %Mﬂﬂde’ﬂ"% SR JONEE aﬂ%@hagihﬁégﬂ g

| |
B A S R s
siBfndc GRYiHal fesHBX itiHEe eugfdriel ¥éRIsSaBR khédr water soluble
determined as critical coagulation concentration of
shBsscémae GSedmBldflerpad @a@l@lewbacwﬁﬁ hadid-@-sul fapropylester,
solids content of the Iat_? 0.1% at pH
2-acrylamido-2-methyipropane su fomc 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 less than 30 mmol/1
CaClz2 (determined for a total solids content of the latex 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 latex on the immersed mold

is formed or the thickness of the resulting product is non-uniform.
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10) If the el ectrol yte sfability Is too high then it

o Shdifob st to coagul ate the polymer latex in a _
dip-nn&gﬁﬁé process with the result 30 that eitREIER3005/009446

conti nuous filmof the pol yner i?tex on the i mrersed
mold is formed or the thickness' of the resulting

DR 5t dput S of The Retsamn sk Hd edotn the art toe
' ! i just t
DREBRbriSel P Adidte) Ble Bbcty BORTEAPILEY 0¥ aofttiier Titex. The

eledettrallyte stabiytyili HepehensndePaivel) Micheflt fBEENY  for
factors, for exanple, anount and sel ection of ’

meHaRRles aiousé arskdetestiamiofnoroners tpoby rused| furemaking the

e ciaIH nononer s fpntaining pol ar - funct_i onal _

gﬁgiﬂef" %Ee%ﬁpegga HeMARIMEEs | Rt HU NG rRAURY - Binctiienal groups,
S id1i1Z1 . £ Or e l.sion

oy ki BEANEY SRk 10 B AR By TS SERRUREMY sastam. for

Thramilabi ther engl sSpatRIMy@Yi 2819 pRocaLsf P&emﬁﬁf)ﬁﬁv the polymer

a&ents and/or protective colloids. 10 A pers
skateredThe stk bzt ng syabem may epehai mguofadshacisiskesg@ts and/or

rs..and.their relative amounts for making the
2§F§ﬁ%$1Y%f%’]%Vﬁthe present invention, to adjust the
stabilizing systemin order to achieve an electrolyte
stability according to the present invention. 15 Since

t Aeparsanesksid Tedniy thd het ent abT,| o $n®Bnt
electrolyte stability the adjustfﬁgﬂg ﬁgs t o haeheghed monomers

byne riNIT died abiveopmaiber faremalsing Bet pohymerciateseof the present
easi .don | thout, any, inappropriate efforts using
t@éﬁégﬁ ﬁ@%@é‘sﬁoﬁh%g’%ﬁgﬁf'ﬁes& #i 11 oyderdo achieve an
db FartP8PeteA BN | : Bﬁ- i:ng. exanpl es
bel ow pf%:vi geé’lﬁ;i)l;@ Iagtgbﬁdg\?/b{@e%hé pregg'ﬁﬁk&ﬂge'%m“-
el ectrolyte stability of the polymer |atex of the
pgesent _ _

ince there are so 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 examples how the

appropriate electrolyte stability of the polymer latex 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 Ts.

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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i nvention can be adjusted. 25 The polyner |atex of the
present invention can be prepared by a conventiona
w03 i@p pol ymerization process using nulti stpR/EF2005/009446
mul ti sequential polynerization in order to obtain the
segnents of different T. 301gn the process according
to the present invention first a selected nononer or
ralf} ol YFSrRhg RAGVBEST,| By Anl®S 1 £1@roBidRHA SidsBfite dadidr.
phase segirent or a soft phase segnent ‘are pol ynerized
Thereaftes encecamfd achawee MOmMARDEDDT IitchoRETS ER2DARSQDEN46 a
18 radical-forqihg activator, an emulsifier and in )
hapd ehase el fobhawedtisst seomeiteups et SATERIBSE, AEnYIRE VeFsa, 1s

1 xture, af noners that resul [ f i f
poftert rd s B e vesaCh gt il s oMby . fufdee'or,
A i S S PR b S I
inpreduee 1ritol shalpedymers pabtie]es maret thuuore inard drfddor more than
pol ymer particles nore than one hard and/ or nore than
ongneofosedmeagneifteremndteby ot TmposbeEnt Ay ortiisght seavenss the hard

anfosbiE, Sepeats (1 po Rl iRd AP RN LY HTRLNERGIn the
pr%gergd'ngﬁhr&q bR if3Rst W81 PerdBE &wkObt mRfe e e glaPAtsegments

ereafter at [east one of the respective other
argletirrettter ati asaf onecofirtdhe, redpent pos oithée segments. It is, of
pol ynerize hard and soft segnents in an, alterpative

[ g
COMBSRIeAEE0 POSSTlRleo kP POl Ry iZenhand, and (0&F eSqcBenks 180
ne har | east one 15 soft segnent in the
31387‘%%%\‘/% %@gﬁﬁ'%% as di scussed above with respect to
the present invention. According to one preferred
enbodi nent first a hard phase segnent is Cgol ymeri zed,
I1f ok | andgdinporaasbfthap Hdeee siesgatnteasih donehbardgati nata 1 e@gtdone

20 phase segnent is polynerized. It is als ossi bl e
SaTh Samenh I YERe T R e PR S oS CHEtssed moVs With respect 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

“dinvention to use a seed Tatex 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 latices 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 Tatex of the present
invention. But it is also possible to use a seed latex 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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invention to use a seed latex for polynerization of
W@%{E%%G;‘segmnt, irrespective of whether it is a

hard or a soft segment, in order to 25 adjust tRET/EP2005/009446
desired particle size. The seed_.suitable according to

the invention consists of, for 9exan‘pl e, latices based

on the latices to be produced according to the

" present invention. Alternatively, also the seed may

?E‘ﬁ??%ff’“ﬁ?’ée % ﬁcg': ltﬁg i %ﬁﬁéﬂgﬁﬁr@ﬁc 0§ S u{gggﬁ%mrag} y in the
trapg atrer - 80 e, Pegse fora OprdT¥Rrid 9R- tl’%“hti}de o290 nm.

possible to use a seed latex that 1s tota
different fromthe |atex according to the present

i(;nventi_on, .,as long as the desired particle size is
BPEIHES. PIAFeEBD anese Pont eteSEPRn astoan s46ds forTHee subsequent

708 HAAT LR 8 o b
Ane&REioRd Pimbites hataRy BhoMetdaebartick 52&{ %ﬁ‘n‘?f]leﬂo nm, such as

pl.gr_rents whose particles: can act as see

sibhierysohe, avelfioreekampieosuitablel so be used as seed in
the process according to the invention. Pignents

havi ng an average particle size of 5-100 nm such as

L , f agpl e sui,tabl.e. 10 The quantjty

Jher BrERL of B SEEL OB aFee UorHS o 2ee o7 zfrig the Natex to
Ibat produeed bivdprrPe46€ yandoi | - ' .
pergpebnt, preferably O.yipZOL\?/e?Jg@tpg?%gﬁ%: Haégg gl){ 0.1-2
weéghtoparcento urasedf ormbhereois 1 uamaintnof menomers used in the
pollﬁpr%er.i Z_Elti on process. 15 Free radical initiators

AR BIPTHEGL B BrCESPn the process according to the

present invention are, for exanple, inorganic peroxy
conpounds, such as hydrogen peroxide, sodium

Pot@ssidiioa o e eiarens Wi BR Ry Bé usetiat® the process according to
per oxycar bonat es and peroxyborates, as well as organic
b6 dprigsentrpoventson anechfas exiakyle,hydorepei opedesy compounds, such
di Wl er oxi des, ggdyl hydr oper oxi des, 20 and di acyl
Far'Xrgash PREOXCe, Sdiud: ROLassivEhand amapiugr pensyd sul fate,
o i of . J [ d _organic
ng«?ﬁgﬁgﬁrﬁtgﬂ%nﬁ FRPhOARsOTad BT PAY Gr Y PHBRY 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 1is '0.01—1.0 weight

percent, based on the total weight of monomers.
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quantities of initiators are usually within the range
of 0.01-5 weight percent. based on the total anount

wodosenoser s used, preferably in the range ofpQyiiBoiiddoiss
25

wei ght percent. The above nentioned i norganic and
organi ¢ peroxy conpounds may2al so be used in a known
manner in conbination with one or nore suitable
reduci ng agents. Exanples of such reducing agents
whi ch may be nentioned are sul fur dioxide, alkal

Theemedt sdiitalilei iwidiatdrkati intéiallorasystaammei ber detdrmiged by
sulfites,_thiosulfates di t hi oniites and.fornmal dehyde

m&?énﬁf%wlramy,naag tREts - §giﬂﬁy§]§i§warﬂmeae@cu1ar Idfependent upon
e . NSl arn
YR G518, RARES S pal R b IS

temﬁgpgﬂdmg.agent is 0.01-1.0 weight percent, based on
the total weight of nononers. WD 2006/ 027164
PCT/ EP2005/ 009446 20 The nost suitable initiator or

initiator stem be determ ned by neans of =
Ityig ierﬁqHSP‘éfy % adfisabig, iteapANTRey tng @W%Eé@ft ipelymgrization

t d
R S R R
Sufit glee Rubyt Ak sral efdroeRaipl OF kAR QEYAS ipABsphates and

pol ynerization additionally 1n the present of buffer

pysapkosphates dbdf fdrebehistagce)eand the Sulikahb lmetsl ssl b axfs
f le, alkali | ph hat d 10
etByTenndapiagtebr tisat 1o RcitED D 83) Ciaat i agka. | The quantity
Do . ; e
o8 ler 3l SHRTEEL ATABAS! 1ESGH 15 A0 (RREAL

pepobnt Amaesd BnAtiN ebedl GUarRGEPteT ménomval Iy 0.01-1
wei ght percent, based on the total quantity of

mononers. 15 Furthernore, it may be advantageous to

u chai n transfer ent s regul atqr). i.n enul sion
Pl fiofiien o1t BRY bFy pARedhput 0 o6 CHeBR TGRRATATG gBES

LGy Self n : a =&l Y.

(R i e R e 1T, T el e ot et
origahng sul eluerdomgoundbe sUdRNdS T3 C1.08110N ércap B, er

agents, if present, is usually 0.05-3.0 weight
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, Emuision
Polymerization, Chapter 7, App11ed'Sc1ence Publishers Ltd. London 1975).
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20 percent, preferably 0.2-2.0 wei ght percent, based
N theotAkpl wei ght of the used rmononers. It is also
sigﬁyﬁicant in the enul sion polymerization accoPdl/Eg2005/009446
to the invention that the additi on of the necessary
stabilizer and/or 25 enulsifie? is controlled to

particle si,ze and &K sufficient

hieve. the desired .
- ST Tiane: Wi GPomal, GPdUSedgRGOERTRT SR e fRYeHen are in

DPLATEL] 250 S IRER B B P, 8 845 Bty etcon
i suiFateonhighe amkyisishi @hﬁt@r,eah?aw@rﬂn@uw&atégm?m y
used in enulsion polynerization (D.C. Bl ackl ey,

Elifenaies3togesihpnerithatiiconondensaitien Frodapbs ithersist ante

Publ i shers Ltd., London, 1975). WD 2006/ 027164

FRMEEe 0158 0T SUHIGSHEY N 6 ras T rednchsuliade ethylene
di i t,i i i eyl . .

B Adcts, PRErerD thBhiRer 1akBE B Hrasent invention is

afireehof sufatfeat 88, arktthay] &ldyphenel f onates, al kyl aryl
sul fonates, aryl sulfonates together with the

condensati on products thereof with 5 fornal dehyde,
| ts,pf, sul fosuccinic. acid esters and sul fate
SORGRLIRY T 1081 ALt 4 Ters amgralsnybe Wenbuinedersucht e for
' i j | f at f.
bl D a8 Wl K S ol ctutE 3. PUTEe b D Ay sfcratty
relyohbln bectmast 1amell, Hedtyas deay, %Qeﬁﬂﬂfféhﬁ’ofﬂae?fyamohms

known reacti on products of ethylene oxide wt

AiEBhEatdy anigls such asrlaupicymawtighic cpayiitist esbeariantd oleic
o] gyl cohols.  with fatty acids.such as |auric,

et ofY BRTES sl LB s oy sishienrisoocty1,

oSSV B i 4ih al kyl phenyl such as
isoo§$§l,ﬁa?§@ﬁ% y%hgkg'dodecyl phenol . 15 The total
quantity of emulsifiers or stabilizers to be used is

cglculated such that the latex is stabilized during
POy Rl zauardaty rof emelsifiaranere stabidti zavs doabelustd iss

fc%ﬁ E&fja’égﬂts&clﬁ%hé)tn t}ng ela%é»p %E Qt%%(?htz%% during polymerization tin
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 1in any desired sequence.



10

15

20

25

30

required el ectrolyte stability of the final polyner

|atex as required by 20 the present invention is
woagdsieysd. | n polynerizing the different Segnﬁﬁ?ﬁEﬁﬁmvmm+m

the polynmer particles of the present invention the

first segment to be polynerized can be polynerized in

a batch or in a sem continous nodus, irrespective of

Théﬂ’@%ﬁr ngr &8 ot HR 5Pé§en@hﬂﬁ%n§ﬁg{“%@t n&¥cieat&1Rhagkable for

e second segnent -may pol ynmeri zed usi ng

dip n®2dimoprodesises prineesforeAl doeondtng ébyond aspect 96 the present
possi ble to polynerize all segnents either using
inweutden pheceelymer tatexeis comaurded tor aee@@eoa ncﬂ ymer latex

co teinat "cﬁg{lscaﬁo %giglggqtbgf {1%5?21 EIBF@ 5+-P3 rq%g 95‘955?1% 3§ get

" O U e LR s of | DM AT 1 ARG Ot compoupged

poth@rmmntompm\setrtomhﬁ scopbe tadgustead jaysmH mabti€idrerto be in
nD|dlnﬁ rocesses. Therefore, according to one
thesn@@ge off ptihe ter bk,e@refenablama 60-1the The| gamppundedepotyger
ompounde

duce, a nmer - |.at ex

Taf o ot cBREEYS 1 O ISR, pafbCEr R PER L dvengion
,tﬂﬁt H5m6cﬁrﬁefd§cg%eergsw %ﬁm&h%abr Fd 1l PrifRpok1 RS, akd'@sual

pH of the conp pol yner | atex conposition has to
adbetiads ust &d dmedpih robesé i compodidibes iselettel famgandioxpidants,

7 to 11, preferably 8 to 10. The conpounded pol yner
pigmands, dofbodiili i aBwhtdisRersing asMifer | atex of the

present invention ,the pH nodifiers, preferably

amoni a or al kal i hydrOX|des and usual 10 additives to

ItPfs o8 A:H’é these, W'fﬁ@séd@@ﬁ}‘&le‘éleb@%fég 141@% compositions

antioxidants, pignents ["ers and di spersing
acagehﬂg td tthe spneeest bingetitionser be adel dongigumdbding processes
ynmer | atex conpositions accordlq%rto t he present

conweﬁpnain VHECHE ZgBEM S¥sTems. nljKe ot $OBRTnagaon with

a
ac AR o e TR TR ard P 8 bl since
these %H?érﬁﬁntyﬁ*ez hBE rRebsryBiicoPHEE tot HIRS QreRONSREintion to
are not necessary according to the present invention

achoeve 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 lead to an increased complexity in
the compounding process the compounded latex 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 crossiinker component, Tike for example,
polyvalent cations or other polyfunctional organic compounds suitable to
react with functional groups on the latex partictes in order to achieve
chemical crosslinking. Consequently the Tatex 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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achi eve the desired nmechani cal and esthetic properties

o bdgoiFppal  product but may create problens with

respect to allergenic reactions and 20 ot her he&FEEP2005/009446

hazards, and in addition | ead % an increased

conplexity in the conpoundi ng grocess t he conpounded
osi.tion of the present invention is

l.at ex, CO )
HP%?'%'P&& ug £8ed POSsifige bYiett §ther compenants. tivemake either

SO PSS, RO e Bt FOTROSHIA B0 DAl S5 Rt ot

lioke doanekmpity TeRdl Y¥R! RNbrESitORE %rcoﬁéé]f?crratio of less than
pol yfunctional organic conpounds suitable to reag}

vi o FAdncprafieasblyr degss than thé mmdie , paortei preferirad dederthan 0.3
to i_eve hem cal ossli nki ng. Consequently the
ﬁ@?@ﬁpée %tP%ﬂ?rﬁﬁg eef fgand’ -2 meobtlesent invention

are preferably substantially free of crosslinker 30
conmponents, especially of polyvalent cations. By the

tTar the' subisddmbr alak¥ng A saﬁolyég RaRk iR&kled %fcﬁsxx&'ﬁa' fo the

pol yval ent nmetal cations nm e present at a

iprpsentt jnvantdon fiost examodd davied the dediredustage Vit BReItFing]

VO 2q06L027164 PCT/ EP2005/.009446 23 intention due to

Arhic\S b MMARsAG 1 Loadant dakhoremrs s1eg ararlution of a metal

Lipherpat . Or conposj ti.on.. For
oo SRgh T A1 B RS ER dareyan 21conon
oevelmireyrd ehdfeeFe s isped fGeNE&THpN a8 | AN fﬁé do%?&] dritethe metal
1 mol /|, preferably less than 0.5 mmol /1, nore

gattecaacdd setalt hahides3like nabtium amtbrids) mayeésiumechioride,
I n, the t hod for_nmakin

h Q.,2 mmol /| .
bﬁﬁﬁf?{)f:ﬁgwﬂst ngrghieride aud grlamipgum sh e dep?lﬂfg}@ﬂntnitrates
: raed Tat € | : ¢ f
plUE s ecilpatitlatl, ol Afit® B5FIA6F RRFe:Chetdl® sul fates

dokeprdadcn subfatte! imanedivm 5&TRtelOakPhblunibf sulfate: and
coagul ant is_usually used as a solution in water, an
afelfopcidbsakitsrisuchuras calerivnfacesatspdariin acebair! esd ofinc

PR beaPErhare e oI A Calgim dRtrate. The

e i . : hl or i de: N
BPaq e sAALEforCi G EShialf, AT DB 08 trfiiting
belmosiortofathe flvenét sul fates

Thereafter the mold is removed from the bath and optionaliy dried. The
such treated mold is then immersed in the compounded Tatex composition
according to the present ‘invention. Thereby a thin film of latex is

coagulated on the surface of the mold. Thereafter the mold is removed
from the Tatex 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 fitm.

Thereafter the latex coated mold is optionally dried at temperature
below 80°C.
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15 like cal ciumsul fate, magnesi um sul fate, and
al um num sul fate; and acetic acid salts such as
WO eadgzd2rgsacet at e, barium acetate and zinc acel@iEme05/009446
Most preferred are cal cium chloride and cal ci um
nitrate. The coagul ant sol upfon m ght contain
addi t | ves to inprove the wetting behavior of the

Fnﬁaﬂ he Ong&?ﬁ%&b&%:ﬂﬂ%ﬂbﬁt 't?eé@@&?ch ﬁ:é@i@r‘aﬁ@ré’%ﬁ”h

y dried. The such treated IS then
8011&0@(:3&*6 érmlerhien obbtpiouboke disk dteexmedhaposi i |poopert1es for the
according to the present |nvent| on,. Thereby a th
fimal fhidm preadegti Thepoguf tadd! &t ﬁ“@msu?f"‘é'@@"‘%ﬁ ft" % the moid.

d. . There 25 f
Th%ociwa;. Rt 4he T6BE: Baarte e B0 i PfrhEand 1s
&N 8‘ Befdddhnat tand’ 60 meM@AERL eTheoﬁﬁ@’fercﬁiﬁ@‘t@ﬁﬁEr%tﬁf@ffhe
e osition and to wash the coagul ated 1 at ex
shéti‘item 1§h6h@afet]aTrGﬁhtrdazkmm¢ timgt.ed nold is optionally

dried at tenperature 30 bel ow 80C. WD 2006/ 027164
PCT/ EP2005/ 009446 24 Finally the latex coated nold is

U TUES BRI i o iotor

1eE$f‘3db0Ut| WMFaOQMPtan Jfb%@atm it mebal dffext ﬁ'ebﬁ't iaBout 300 ¥

renoved fromthe nold The duration of the heat
prefemsibiong mrishmescteanigtdnnof Fede iﬁs;heabcmmlaﬂ MRd, ian Bl ongatmn at

ypi cal | y_bet ween and 60 m nutes her. th
bf‘?é'grdéf AV ATt 80U 35 & AR MR PFBfRITedcs (18851 e AETength of

ot 1885, By RIS 4 SPORRS LML A | ot o

% e"l‘ﬁé‘&a‘iﬂe@ﬁarﬁca*{”@@pe@ﬁe@t wér‘éaﬁéas@b@@tac@&&h%g ﬁcOISO 37:1994.
preferably a tensile strength of at |east about 10

MPa, an elongation at break of at |east about 350 %
and

PraRSCAD NS RFE 1WA ARteX Gl JRICSA Hdore dRe i Ssen dRkgntion
ea?ﬁﬁi‘ﬁff Aa%oagcc/ eraglgﬁia? t‘cgﬁﬁg%n%@%hg@ﬁg?eﬁ hEgstol fipa, preferably
at least 4 MPa, more preferred at Teast 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 latex composition of the
present invention is that no kind-of crosslinkers is necessary and is
preferably not present in the compounded 1atex composition. The lack of

polyvalent metal cations above the impurity levet, as discussed above,



10

15

20

25

30

15 Preferably, a polyner latex filmaccording to the

\Qb%ﬁﬁﬂq7hﬂvention exhibits an increase in tensile
strengzh

of at least 2 MPa, preferably at |easPCHEP2005/009446
MPa, nore preferred at |east 5 gPa, nost preferred at
| east 6 MPa after heat treatn@ t at 120C for 30

1 nut es conpar ed the identical _polynmer latex film
Tests 50 S5eneidmsAblL ABcraAsees ta A0 L AT, the GomBeunded Tatex
: icl.e,t . i
cEmAREiorr QeaTit B, HobishsBo Pt T B TRHRaRTY cEl fexibit ity
ito Vigret bg?airatﬁﬁpgﬁb@éésy RRRhbARdHee E%Céjbm%’?gg\eﬁbg]ggnents in

| at ex articles selected fromhealth car
pridEionren ¢he pplowes,latexarenaedeassapy dwesompundotie, 1atex

cathetgrs or, s%% di fferent kLndeﬁf i ndustrial and ]
RBTRASABI N G oWt Prasesdr FRantion .o §At Hige PogParakion of this

CONRRIEIGH. i e ERTRES LGP vk BF iche 't CBhstiions,
appediallprief e ai@lt?/nét%tsggfﬁggt Tdrigel-heo eRBEPOY Hethrindh&and

conposition. The lac pol yval'ent netal cations
apasuret the mmpuntist 9T |aroes] inkersl scesterhtaboy etcO
2006/ 027164 PCT/ EP2005/0094. 16 25 leads to a
consi derably increased stability of the conpounded

P ELf i life.

TAE restit SRR B8 b Erdn S THEGARER B hreseBence to the
FoTlowmengun@mpidgice only few conponents in addition to
t he pol yner ?atex are necessary to conmpound the | atex
5 conposition of the present invention, also the

reparagion of this conposition is nuch easier

ESMPAPet: to prior art conpositions, especially it is
not necessary any |onger to exactly determ ne and
nmeasure the anounts of crosslinkers, accelerators,
B5cg 0 arhalpreeedntateRrveiirices] avsilzebss bl L@ heated to 40°C in 3
illustrated with reference to the follow ng exanples.
pleiragee-purged autoclave with 750 g of water , 2 g Na dodecyl benzene

sulfonate, 0.5 g of NaEDTA, 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 methyimethacrylate 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 sclution 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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15 55 g of a 31% seed latex (particle size 36 nm are
heated to 40C in a nitrogen-purged autoclave wth 750

WOood/0xtadder , 2 g Na dodecyl benzene sulfonatlit'r,@m'ﬁggo{,guﬁ

of Na4EDTA, 0.05 g of Na fornmal dehyde sul f oxyl ate,
g of t-butyl hydroperoxide @6d an increnment of the
hard phase nononers m xture consisting of 94.3 ¢

Examp e/ et hacryl ate and 4.0 g nethacrylic 20 acid was
added. After 1 h of polynerization an increnent of
followi ng soft phase nononer /chain transfer agent

558 18y 114 367 9590 (Gariiche) Ak, Sall) 1 heated’to 40°C in 2

SAERRSERBARIE A P 4 bl o
sub etvzstae ﬁtﬂ gosAMNRLEDTA7 [® 0bag 2% N@WGN]QH@MS’@ sulphoxylate, 0.8

sulphoxylate and 300 g water was add After a tota
g pbl §beity} dvidsepanonident For theurasdt prmseoa aﬂfeedod:cmsstmg of 66

nt ent 48. %) dj t f
9 §EVET B SrroRiTOR SHE Achar nethatb b 6ie saai added
f
i 0= Pl e S L o e g
phake ?noﬁom@rd /chein 3Parsredagdnt NARIKGORE ToWET £ 1hE v oo by

vacuumdi stillation at 60C. WD 2006/ 027164
acPEiurERPODS/ 8699 aethecryikarasie, 27955 bytadiene3 didsBegl t-

dopEe FIIGERaarGHEr UG MIVETHE(HFrISh & BrdMEerParebie) fa the

SO PR JORRESsE W B e 1y el AT Pt

aclnwmmrref@ed d€. 2767 g thae dbdacd ] ppsena sﬁﬁiﬁéha%@nsﬂ Ftyne of
28 g acrylonitrile and 4.0 g

hgﬁstyrene
fo:?@@ wmsa;ﬂ&@mams aad ded ngattar wab hdded. Afteer a Zdtal

pof iz T, £ e OF P nofis 4Bk totnk e a0s SRt ent Has 6.2 ¥
coﬁ?@sig)lna%g’@‘%yé Ctg)h‘ilér%%go%’lg 39}? m?h@jj‘tﬁﬁrqéﬁ At (g'l 1, gZ Stdrt

ene, and [ ‘mer ¢

stoppdd hyaadibitii ol ocff 20y bfus S Rarold @ol tpidnher soft
phase nononer feed over a period of 10 hours an
d1@ﬁhwkhydr@%yﬂ@@:ne 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 1ike 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 156 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
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activator feed of 22.5 g Na dodecyl benzene sul fonate,

Qo 269 or mal dehyde sul foxyl ate, and 300 g water
was ag@@HFIAfter a total 15 polynerization ti mePEI/ERK05/009446

hours the total solids content s 48.2 %
corresponding to a conversion 98% The

ofetREbEhbeeliatas: JhF i wes addetied bﬁ%ﬁ%&&%” t§IﬁH2%25 and the
: BflidS TS ' B 7
Y5 i} Rnffern el Pn R0 Bab b ity e oF sor

at 60C. 20 Exanple 3: 25 The polynerization was

carried out like in Exanple 2 but for the hard phase
&xpwple donsi sting of 80 g nethyl methacrylate, 14 g
butylacrylate and 4.0 g nethacrylic acid was added
within 1 hour. After a total polynerization tinme of 15

1800 S d¥e ot g&gr%'oxﬁf%ltbﬁﬁusgo‘i‘é&&t (PiBul ot YT-LA, 454, from

correspon 0" a conver si on
POl yer il z3kX Pvavaiteat o do DREL Hdd o
of a 5% aqueous soIutionbg§k$t)ZOOgy%gggggﬁﬁBnng%ggﬁto 60°C
PCTRA BPHOOSEOge] vegsali aed layl fyahemsntl aifi 188. gTikethythethacrylate
was $ﬁ§%§;ﬁ€ ?¥ ﬁﬂpvnia to, pH 7.5 and the residua
Y8R0 wet%e W EHE e Hpay Hbrabedifer il hawr gwdathepothe
c A C ed JNBR | at .

AR At 40%:3zels By LRI KRG ¥ Bog hugpperocice
ardt @M togeiNee fomall HeldR suTFadiTdtandd sse&s Th‘%dsgcof Water.
a nitrogen purged vessel and an increnent of 19079
AEERY | mdonae THE aeanvengionadite dearfllye 1004 t The pilasas adjusted by

ibrated,f 1 hour and then the 10 pol ynerization
Ao Fhci By A6 '?%H%’fdl@.trsm@%ﬁ"% W8T ylemoved by vacuum.
hydr operoxide and 0.8 g of Na fornal dehyde
sul foxyl ate dissolved in 20 g of water. After 5 hours

Efitm qurevarstion_(@ippedarilins):00he pAhRadbdy@REeadid!st ANY) and the
ammonia to pH 7.5 and the residual npbnoners were

- aheY a@shyi hkeduin a TSC of 33 %. The dipping was performed using

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 Tatex dip (30 sec.) and by a
air drying (1 minute) and finally by a Teaching 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 IS0 37:1994. Fig.1 exemplary
the characteristic temperature impact ( 120 °C 30 min) on the tensile
strength. The increase of the tensile strength is defined as AF max
according to the drawing. Tab 1 summarizes this AF max values for the
examples 1 - 4.The results are compared with one vulcanized dipping

tatex as control experiment. The characteristic behavior of the



10

15

20

25

15 Fil m preparation (dipped filns): The pH was

adjusted to 9,7 (NH3) and the latex was diluted to a
WOISBGk/6f711&3 Z. The di ppi ng was perfornmed using poi@gbahSaosic

porcel ain plates as moul ds. As coagul ant a cal cium

nitrate solution with a denggty of 1,21 g/ ccmat 60

C was applied. The coagulant dip (3 sec) was foll owed

inbanttive 1a¥e9\xcc5ﬁipﬁlu||€&0 1‘§e§1-e|hrﬁn @eﬁdn@’tfr%g%@.i Only WiHegikventive

mnute) and finally by a |leaching o mn. After the

Tat@achinpouraishf dtatex et maghays BROCIgradinan) teasile strength

_perfornmed. Filmpreparation (dried Filns): The | atex

NET]APE-were prepared by a drying at roomtenperature.
Fol l owed by a heating at 40 C. 25 Film Testing /
results: The physical filmproperties of the dipped

Figoly FelpdrdsnBhavhgs 1Q3t rdpaceies dbn@&xafptdd, LSO (heat treated
1g?: 1994’? Fisg. 1éAgx"gsrrpl ar@f%pt he char act e?i stic (heat treated)

witkrnpeudtamieed mpdex 11020 pCepdredi fjoma tiwichéndigpang latex. It
. strength. The increase of the tensil e st '

sqeVioHE, ddagrtheatnentaye draa%gomoqiﬁaoméﬁ%%% hﬁ'ﬁé realize
i £ i 1, - .
o WTRSEAE T o e el e SSRGS i gerout

angaémngscf@ﬂéﬁm. experinment. The characteristic

ehavi or of the WD 2006/ 027164 PCT/ EP2005/ 009446 28
i nventive |latex conpounds is clearly denonstrat ed.

sl b Bt Gbesoms. i w1
o158, PRSPy RIS S RCRSRSEAGH o, Rl 1
dipnegan edad rfol dwetlyid igl a dope RF 0 B eXatld hebBimPYEBYDF 5

that the inventive |atex conpositions/latex filns _
*K/win ioxer a Rempanasiucalrange frger-bBrtmrd0ofC.c Ohe qpeneredtion s

caffulFteel i or Yool Filn Bikarsta Thar 0o VaiesTae defined
byPPhe HekdTd l@hitration 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 fiim surface and a second temperature run was started undér
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 Tatex compositions is obvious. Only the
inventive latex compositions/latex films show the characteristic film

hardening as function of the heat treatment.
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pl aced between two quartz discs and the penetration of

1 mm dianeter) was followed using a force
\g?rig@gdzﬁ&at a heating rate of 5 K/ mn over a FCI/EP2005/009446
tenperature range from -50 todé}SO C. The penetration
is 15 calculated in %of the ed filmthickness. The
D 100 values are defined by the needle penetration in
2 at 100C. Wien the upper tenperature of 150C was
reached, the tenperature was kept at 150C for 5 mn,
then the sanple was cooled dowmn to -50 C, the needle
was pl a%g at a different part of the filmsurface
and a secqndétqup alipef (i) was started under 20 ‘h.es
sane conguti gn 2 |\s calculated b
100 of rnd | s EAEER 4 A Fpllind) od the D 10
second tléAperature run, therefore a AD 100 val
repregent ja increase of the filmhardness as fAincti o8 F max
of ti® H&at treatnent. Tab. 2 summarizes the
resug;s12§f exanple 1 - 4 and of one contro
exper@nment). The characteristic 25 behavi or
invergi el atex conpositions is obvious.
i nverived{l atex conpositions/latex fil shew.the.....5...
char%te?'rsti c film hardening as fu
treatgrent .} WO 2006/ 027164 PCT/ EP2
Exanpel 17J(RT) - 18- Exanpl Z(heat treating) 0 16
14 A Fingy 12 rn C v

i ' I ! I oY
400 500 600
elongation [%]

7 ! 1 T 1
) 100 200 300

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

Definition of & F max (example 1).

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

Example Example 1 Example 2 Example 3 FExample 4 Control »

OFmax [MPal 10,6 11,3 6,0 10,0 .0

Y Perbunan VT-LA using the same film preparation (no vulcanization)

Tab. 2: Decrease of the Dwo value (TMA) as function of heat tréating. The
ODw value s calculated as difference from the first and the second TMA
run.

Example Example 1 Example 2 Example 3 Example 4 Control 2
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Fig.1l:. Dipped polyner films. Increase of tensile
wostoeengids as function of heat treating 5 DEf'ﬂbbEﬁﬂm%&m+m

A F max (exanple 1). Tab.1l: Quantification of th

tensile strength increase by3@ Finax Exanple Exanple

1 Exanple 2 Exanple 3 Exanple 4 Control AFi nax [ MPa]

A 15)0,&% T, 36U 10,0 0 gerbunan Vyp CA USI n_?lalbne Same
Il reparation (no vul cani zatl on)

‘Decrease of the No value (TMA) as functlon of heat
treating. The ODl oo value is calculated as difference

2 pPerbuntheVT-LAsts Brdthdsamecinn pidparation Goanyl @nization)
Exanpl e 1 Exanple 2 Exanple 3 Exanple 4 Control 2' WD
2006/ 027164 PCT/ E1P2005/ 009446 30 ADioa [%4 9 9 11 18
0 Z' Perbunan VT-LA using the sane film preparation

(no vul canizatien)—24-2-Exanple 1 22- ~ Exanple 2 20-
A Exdfpie 13 (S m'pﬁé £xample ¢ i~ ~- 18 konv.
Vul kani_rat i of mple 2
— 20 A Example 3 ,’
= 16 ® konv. Vulkanization
E o
g 144 kanv, Vulkanization, Exam Giove
o 12~ (Perbunan VT-LA)
4‘: -
vr 104
L gl
g .
[ R
4 4
2 4
O ¥ | ' 1 ' ] ! ] v ] T ) v I
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 a‘ccording to the
description. Curing paste of the conventional vulcanization: 1 phr ZnQ,
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 Tatex
is titrated with a 2.0 mo1/1 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

chioride concentration. The ccc is taken from the inflection point of
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14- konv. Wul kani zati on, Exam G ove a) 12 (Perbunan
wWo oAy a/ 64 2 _ -- 00 100 200 300 400 500

600 700 e?ongati on [%9 Fig.2: Conparison of phyBfEEP2005/009446
filmproperties. The pol yner fi3 ms of Exanple 1 to 4

wer e di pped wi thout any curing~agents according to the
Lpti.on. i n aste of the convent]onal
onf P E: e RPRARCESoehbratianI fUlve . gnpesuhs are shown

P Tah.7 5 f. el P lLigy,
e hipats o 1t I PLPRERE S0 Sl (rebed Bcdrhy to'the
desgript 1batwsingfuridiezal psecylainvsiateoas! folR NS bhad@ous
10. by Tab, 3. The electrolyte stability is determne
a8l UM, nelrateoselutaen orith ohdensitat 06, Rt cecomoat 80 °C as
gﬁ%ﬁjﬂ § lids content of the latex of 0,1%at pH 10

8 tenperature. Under these conditions the |atex
is titrated with a 2.0 nol/l solution of calcium
chloride (adjusted to pH 10) and the turbidity of the
Oritye theasxdmp ks vied 4 byndobisd wwatrd1C 118cormastiag "B 1851 9X - NBR
a Mettler Phototrode DP550 as a function of cal cium
¥HHbriPHeCeon EaRtheapTenessahdycthe ideseriked doagnidttien process

' ecti int of . WO 2006/ 027164 PCT/ EP2005/ 009446 '
LEEQRE' | BF wPrOin BOLNEE; PlMse SRR Fariron 2 Jcomtercial

f I r hiil I ration
a\,!?a@;ﬂ Sg??o)ﬁﬂlgg g%tc%g:’\)glf’trl?gh{%h ?Ecé) Shodd'%nl |48 RRERAEANRL
partial coagulation Teading to non-umiform polymer films.

Tab. 3 Critical coagulation concentration and coagulant dipping behavior

Exampie Example 1 Example 2 Example 3 Example 4 Control Control 2%*
1*

ccC 10 9 12 12 6 > 100

[mmo1/1

CaClz)

Results of Uniform Uniform  uniform  umiform  uniform Incomplete

coagulant Polymer Polymer polymer polymer polymer  Coagulation

dipping Films Films films films films none uniform

polymer films

*: Perbunan N Latex VT-LA (from PolymerLatex)
**: Perbunan N Latex 3415 M (from PolymerLatex)
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description using ungl azed porcel ain plates as nol ds
and an aqueous calciumnitrate solution with a

wodmogAye40f 1,21 g/ccmat 60 C as 5 coagul ant.p

exanples 1- 4 and the control ‘1 (comerci al avaﬂ?ﬁgﬁ@@w;m
X-NBR wth |low ccc) can be gpocessed by the described
coagul ation process |leading to uniformpolyner filns,
while the control 2 (commergighs 10 avail abl e X- NBR

Latex with high ccc) shows only an i nhonbgeneous

partial coagul ation |eading to non-uniform polyner

films. Tab. 3 Critical coagul ation concentration and

.coadupahymeti b@ﬁ%gmwhawd‘lee @@Bﬁpl eE"El&Tﬁﬂ aolyi@maptton

|
12 19 St eG per Rl ooreadu i sttt gt derived

Uni fo6 aniThQEMHBI dop Ugat@uf fee! E@@@é@e ewh&RAIH s8N polymer

Pol yner Pol yner polyner pol yner po r Coagul at’i on

dlpnpamg1éﬁdsnsomﬁrhn$ dtlﬂe&stfomenhafdIpnas@csegmentfhnvﬁng a glass
pol ymer filns *: Perbunan N Latex VT-LA (from

Pol W@ﬁﬁh&“@i@)teﬂmerw@uh&h of aat@asio,@é’cwqql radmleast one soft
Pol Mfgck 2ty S0 200LO2TG4 PO EEROORLA0244D) Punec at
enulgisen R YHBN ZRddne ot 4P eﬂh%bégsegﬁé&‘tf?'be@ﬁ? td %EEO wt-%

containing structural units derived fromat Teast

one amdnthbgdibtal dmemrd ofndwneoft phhsy ebymerdisdbeiiy G8rto 98 wt-
particles conprise at |east gne hard phase se? nent
havihdagegogsthe ﬂcﬂhﬂswewm PErher Bemer (partigfest whereby the

least p0%ealtheA! by BRE a¥BRafiY Lo ASTM D3418-03 and said polymer

Tatex having an electrolyte stability determined as critical
coagulation concentration of less than 30 mmoli/1 CaCl: (determined
for a total solids content of the Tatex of 0.1% at pH 10)

Polymer latex of claim 1, whereby the Ty of the hard phase segment
is at Teast 70°C, preferably at least 80°C and more preferred at
Teast 90°C.

Polymer latex of any of the preceding claims, whereby the Ty of the
soft phase segment 1s 0°C at most, preferably -10°C at most, more

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

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 wi-%, 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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phase segnent having a glass transition tenperature

W JC at nost, the total anmount of hard phase
sé%k%bz{%}‘ﬂei ng 2 to 40 w-% 10 and the total antfHEPHP5/009446
the soft phase segnments being to 98 wt- % based on

the total wei ght of the polyner” particles, whereby the

gQ IS asur]e ESC acfc F.dl ng to ASTM D3418-03 and
; B{’T r'd eét% AR g ‘?arplr F%Eﬁnﬂoq:ﬁwsst‘ﬁtﬂf‘lebi/y?he soft
| Séir?h%%dégﬁﬂ#%w&w TR 5E BA6D pndg, Sfructuran

Pol ymer |atex of claim]1, V\/nereby the T9 o%(q P Concf15t1ng of

phasec@mgh@émd dii gnest; e%enm1ymﬁwm¢ mtmd ealstboxyhc
80C and efer d at %éﬁoc 20 3. Poly
| at exa%} ef'hcé'] 1:41"@ Tirgarhgry) é‘b}ﬂcﬂﬂé T@hydr"ldes

f th f
o gt S A b e
pr ef eswtertit3Ed étyrféﬁéﬁ aiéhéﬁmeﬂwwlﬁﬁjfrér%t ex1 &fo @i‘?’ &ters of

the precedi ng clains, vvhereby the total anount
hard Bretdeaesdiemcid sangdes @0 (mathyaand ithacitdt athylenically

anmount f sof t hase segments is 70.to 95 w-%
pr ef e'r“?;ﬁﬂ%ﬁr' ﬂ?éj FotRoH dsaﬁB‘BPﬁ"%af‘g %W@“ﬁﬂ&gea’%@@r@h@légsl sand

10 tog @ér"‘%n@/ﬁﬁ%‘ 3’%%{3‘3&?&% +AERAE of the soft phase

segnents is he wel ght 30 percent ages
bei ng based on the total weight of the polyner
articles. WO 2006/ 027164 PCT/ EP2005/ 009446 33 5.
| ynReTymsr ebatex afgnyfoft tlee precstngociaiag mevhenbiey dig hard

the saft ghase se nscntalnlndF endently from
each G156, SSTRILS (oA T iqePeRdRty oo R et Ssher sStructural
sel ec @H:Sf E&‘F‘v@ﬁefr%pl%oﬁé’r‘? ISEI dofromcgﬁ%ﬁ‘épsdcqys'! sting of

di enes; ylenically unsatura nono- ¢
aci dsethg,ﬂ Iayi elil galrisytumased uioabechrdbx gaicb axids :CuasitPated di-

anhydri des,
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; Cl1 to CB esters of (meth)acrylic acid:

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

7. Polymer latex of any of the preceding claims, having an
electrolyte stability determined as critical coagulation
concentration of less than 25 mmoi/1 CaClz, preferably less than 20

mmol/1 CaCla(determined for a total solids content of the latex of
0.1% at pH 10)

8. Polymer latex of any of the preceding claims, being carboxylated.

9. Polymer latex of claim 8, whereby the soft phase segment or the
hard phase segment or both are carboxylated.
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am des of (meth)acrylic acid; ethylenically

unsat ur at ed conpounds conpri ggng N nethyl ol am de

groups, and 10 ester and ether derivatives thereof. 6.

Pol yner | atex of any of the preceding clainms, whereby

the hard phase segnents contain independently from
eachoheer 1 staxuof uarat of urhiet pratedinged 1t wiumebprt&e pol ymer
sel ected_fromthe group consisting of 15 ethylenically

uns BRIA &1 688 GRARGI %gr%gkl% ithab @rgscapapsatafs ae dCﬂ‘PSS]TnkTﬂg
car boxylic acids, anhydrides, nono-esters and
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13.

ester ‘and et her derivatives the tures

thecemﬁsh(nhlamgw)aaerg&mm:ed ifirem Nsmgtierie] amidetgroupedind their
styrenes; 20 al pha-nethyl styrene; CL to C8 esters of
( me ARl apdi %t"!%l @9”‘@?{1%513 repfietandaBixiures Abereofand

or opLeErabF ecds s MR Aol o) fier ey

det REERITPY] & def, | ﬂtm‘@lh RARGHY PUWEth fmnﬁe@t Nahi
| ess than"25 mmol /| %)g‘%pjr,ef(erab)l%gr ess thanFI lﬂﬁ;oﬁfr

mmmethﬁame’(twean:eyhamdd fbbacatm@malthyée(math)mwﬂanﬂdeom( 2,2-
t he | at 0. 1% at 8. .Polymer |atex of any

of difge é’éjd WQ“"@N@W@H € Wg}'m&ﬁ? boxyl ated. 30 9.

Pol ymer latex of claim@8, whereby the soft phase

segnent or the hard phase segnent or both are

car poxiieidefior Wek3R9 &/ P@Vﬂn@# ﬁ@@kﬁfbﬁ@@ﬁi@@%ﬁ@me%ﬁ@ in an

Pol yner | atex of any of the preceding clains, whereby
t he epoi gmmr pohmernzm@nqmmpes&engpmpsce ot a diree- radi ca]
capabl e sel f [ossl [

cl aﬂm*&b‘i O\Rmeﬁ»’f@?g Hf:‘g“sgﬁrgnfmyg’g%“aga%] rétogt}é/ggmca? y unsaturated

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 (To) of 10°C at most or vice versa in
amounts so that the total amount of hard phasé 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 T, 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 CaClz (determined for a total
solids content of the latex of 0.1% at pH 10)

The method of claim 12, whereby at Teast one further hard phase

and/or soft phase segment is thereafter polymerized.
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i BRI BT o et 16 A S i PR Rl seament
enul s{DmoPPhariedz il ippBsdiceces s sBedPN8B@NFBr AdjBsting the
free-radical 15 initiator, stabilizers and water a
firstpattiglerdigal.ly unsaturated nonomer or mixture of
nmononers that results in a hard phase segnent having
a glass transition tenperature (T9) of at |east 50C

pnd s GRLAGT JROLNITRIF 21 P60 JRYMS ol T, and anount of

m xture nmononer h results 1n a soft pha

segnethe Ravt Nthadeobemen?d shdak hhh phesebahante, () monomers
of 10C at npbst or vice versa in anounts so that the

t ot al t@mbeunsedfonatie shéls hesempdt karidspiseoseients - %nd the
dt t al t..of th ft. ph ts |[s. 60
o ot TertPof vl SHEBH el s BehimereRyn 1 DRethsor)m, 2 to 11.

whereby the Tg is neasured by DSC according to ASTM
D3418-03 with the proviso that 25 at | east one

TON] Uy aioafogihde pbByrRiPl ek dednipok e dpokyiTabl € ok Ofhe production
process and the anmount of stabilizers is adjusted to

obt ai @f alip wolledr aritcdes teomprisipgdeheepodymed tegex of any of
critiCﬁL cog ulghion concentration of |ess than 30

mol / 1 q?ﬁ ermined for a total solids content

of the latex of 0.1% at pH 10) 30 13. The nethod of

claim 12, whereby at |east one further hard phase

@nd/ othes ebipaaied pelgmentatex tdumpesdttion ahy nirebzef syl fur and
WO 2006/ 027164 PCT/ EP200/ 009446 35 14. The net hod of

any odkcealarakors fandhessulMperepganizationst segnent

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 latex films 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
molid;

(c) immersing the mold as treated in step (a) and (b) in the
compounded latex 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 latex coated mold;
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adjusting the particle size. 5 15. The nethod of any
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cations and cross 2

I Tnkers. 19. A nethod for making

dip nolded |atex filnms by (a) imersing a nold having

t he
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ﬁ%fl[ed S fin article in a coagul ant

i SEHg NG e &F exhgktidng I Tggrease( by tensile
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any of claims 16 to 18; 30 (d) renmpving the nold from
t he Wigubes conparsdt t@rthanwampicrainabl yneri habexsfiig kept at 25°C.
| atex coated nold in a water bath; (e) optionally

dr

ying the |latex coated nold; W 2006/ 027164

2FCT a0 ¥ 284 ¢ 17 Vbtainable 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 least about 15 MPa and
an elongation at break of at least about 400 % measured according
to IS0 37:1994.

A latex article comprising a latex 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 tatex 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.



(f) heat treating the latex coated nold obtained from
or (e) at a tenperature of 80 to 180C, and
?&fﬂPéﬁ%GFﬁg the latex article fromthe nol d. S5PEBH/EPAN0S/009446
filmmde froma polynmer |latex of any of clains 1 to
11 21. The filmaccording to cl¥i m 20 exhi biting an
Lgfrea e.in tensile strength of at |east 2 Mra,
ef er bty 18ta0CBRdING U 3 Tibeconpriteng @o enatiedast #pregnated
MPa af{ tiig %Fﬁgtnent at 120C for 30 10 m nutes
conpared tot & | dertical polyner latex filmkept at
25C. 22. A heat treated fil mobtainable by the nethod
of claim19 having a tensile strength of at | east
about 7 MPa and an el ongation at break of at | east
about 300 % preferably a tensile strength of at 15
| east about 10 MPa, an el ongation at break of at |east
about 350 % and nore preferred a tensile strength of
at | east about 15 MPa and an elongation at break of
at | east about 400 % neasured according to |ISO
37:1994. 20 23. A latex article conprising a |l atex
filmaccording to any of claims 20 - 22 being
sel ected from surgi cal gloves, exam nation gl oves,
condons, catheters and industrial and househol d
gl oves. 24. Use of the polynmer |atex according to any
of clains 1 to 11 for 25 the production of dip nol ded
articles. 25. Use of the polyner |atex according to
any of claims 1 to 11 for <coating and inpregnating a
substrate. 30 26. Article coated or inpregnated by the
pol ymer latex according to any of clainms 1 to 11. WO
2006/ 027164 PCT/ EP2005/ 009446 37 27. Article
according to claim 26 conprising an coated or
inpregnated textile material.



