WD 2005/ 016395 PCT/ US2004/ 025278 1 - Super absor bent
pol ymers having radi ati-on activatable surface
cr =l rs and net hod of meking them Fi el
tﬁga?%%@ﬂgﬁbn The present inyention relates t'§
super absor bent pol ynmer particles with inproved surface
cross-linking and their use in absorbent articles.

Mor eover, the invention relates to a process for
maki ng t hese superabsorbent polynmer particles.
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applied in absorbent articles, such as di apéers,

trai ni ng pants, &uteskdinkersamd method of pakidg ttem and

fem nine care products to increase the absorbendmmwu
capacity of such products while reducing their
overal |l bul k. The SAPs generally are capabl e of
absor bi and retaining amounts of aqueous fl uids
eqz:?"\}‘g?lgtﬂf"‘t"f)“%y times their own wei ght. Commerci al
production of SAPs began in Japan in 1978. The early
sufjbe atzsent bwertionadates tosnpesabsérbenk @olymer particles with improved surface
st 1= 0~ 00l yacryl a Partially neutralized
po?&g%gu%l%cmg%eg)ﬁ&ﬁéﬁﬁge tymrellcé‘?s‘ pl aced earlier

super absorbents in the comrerci al production of SAPs,
andqreover, ghepinyengipy relaes| % raeproeasy fapyealting shesgARserabeatbept polymer
SABs g€ often applied in formof small particles,

such as fibers or granules. They generally consist of

a partially neutralized lightly cross- |inked pol ynmer
ne%ﬁﬂﬁﬁ@ﬂﬂﬂﬂﬁhﬁigﬂ¥¥ﬂrophiIic and permits swelling of

the network once subnerged in water or an aqueous

S olSupierabsordest Polgmens HYAPs) kRGidtidnowvalih e art TRy GfeOsoBmbdniKeplied
beﬂ¥%§QmEQQqu%¥”%% cq?ins assure that the SAP does
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s olfeminioe cars o tbotsto SiFRagpahd absdbant baadyrf vigthyrstt wailléheducing
b i e B0l e SR Bt e b fea oot i foning amouts of
dr agtepesdlulids equigal em semartyhiened theivomasieiphance for | i qui ds.
This is generally referred to as WD 2005/016395

PCBOH%Q%{D%@(%%Q of SAPs began in Japan in 1978. The early superabsorbent was a
cross-linked starch-g-polyacrylate. Partially neutralized polyacrylic acid eventually re-
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placed earlier superabsorbents in the commercial production of SAPs, and is the primary
polymer employed for SAPs today. SAPs are often applied in form of small particles,
such as fibers or granules. They generally consist of a partially neutralized lightly cross-
linked polymer network, which is hydrophilic and permits swelling of the network once
submerged in water or an aqueous solution such as physiological saline. The cross-links

between the polymer chains assure that the SAP does not dissolve in water.

After absorption of an aqueous solution, swollen SAP particles become very soft and de-
form easily. Upon deformation the void spaces between the SAP particles are blocked,

which drastically increases the flow resistance for liquids. This is generally referred to as
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2 "gel -blocking". In gel blocking situations |iquid

can nove through the swollen SAP parti- cles only by

dif, Jhich is nuch sl ower than f|OMIIn t

[ nté?s%@ces between the SAP , particles. @8&@%‘1"?"”27"
applied way to reduce gel blocking is to nake t he
particles stiffer, which enables the SAP particles to
retain their original shape thus creating or

narn i ni.ng Voi aces between the rticles. .
welge Hﬂ%ﬁgn@tgﬁg& B R o o b Braugh i Swoflen SAP part-
CI fl&only RKdiffhdih, GaIch @tich GloRdiPGare A fabe RRersibE betwebiahe SAP
of the SAP particles. This nethod is com nonly

reP&HYSd to as surface cross- l'inking. The art refers

e.g. to surface cross-linked and surfactant coated

ab6n¢ hﬁmﬁoxﬂpm’phecpmy foaédnse garbhbc}angrettbr oakothe phréicles stiffer, which
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on.the,surface of .
St FoBH) oR55s Pl mi e bt bEE AR A P S g com
of mbAl§ @faredab avsarfacElveosplinking:| es are prefer abI y exposed
to the elevated tem peratures for at |least 5 m nutes
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Init ator as SUF ace cross-l1nk I ng agent

al slui «mﬁimi of thgir prepacatigr. The surface progsolirkaniergeny cmhee a polyhydroxyl
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of e po e surf ce cross-linking reaction I's
achlll év@drfw o ébrt AR patticles. e paves art, (rdaceaskriinking istdgeied out at
P Ltk 5381 SR of Mot A0 harliSeIFEHBRAD kd & thé@evated tem-
pol'y rﬁllrg not ge)cor(r)r posgd-ll ?\/bre&?gceﬁﬂ%y t{lwe useevae o
anp@me!eaﬁe atclersph d opraites ek 1¢ss than g minwedazol i di none

compound for use as surface cross-linking agent has

beanwalirseluBRrastroxidegaditt! firdGaRorCds @8 Fade | cideh-NEkih® ehi Balso known
can be carrred out under heat, rein the te ratur

i sABra@Feé’P%\Eﬂ VloPﬁOIEtﬁl@mﬁ ét}?g‘i@rfﬁﬂﬂ Cg@é:?l nkipe agegids applled on the surface
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al so_be i eved by hoto-irradiagtion tre

o BB R RGPS e ARBTE Craosed e i B s o decom
supésage cross-linking agent is applied on the surface

of t he SAP particles Therefore the reaction
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mproved CrOSS-
t hesesasrsfudiape cofss-tiiangagetti hais b@nmloeedn Ghe sufost aosstliaking reaction

Obo 5Ja9rle§ %&5 grl{egs%ggéi{l %qglzgeramre is preferably in the range of 60°C
to 250°C. Alternatively, the surface cross-linking reaction can also be achieved by a

photo-irradiation treatment, preferably using ultraviolet rays.

In general, the surface cross-linking agent is applied on the surface of the SAP particles.
Therefore, the reaction preferably takes place on the surface of the SAP particles, which

results in improved cross-linking on the surface of the particles while not substantially



3 affecting the core of the particles. Hence; the SAP
particles becone stiffer and gel- bl ocking is reduced.
A of the conmercial surface cross-linkjn
'ppgé%@g &3cribed above is, ghat it takes répzb?SQVV5”ﬂ
| ong, commonly at | east about 30 m n. However, the

nore tinme is re- quired for the surface cross-1inking
process, the nore surface cross-linking agent will

penetrat |nto AP ticl esul in .
Pt fhecsbiro e e ARrtrist: Heretiete inaB Rt Shgore gifigypnd ecl-
haslogkikpagrddhoed. | npact on the capacity of t he SAP
particles. Therefore, is desir- able to have short

GBS e G 08 S FAEBELTRER: o
t Otakds reMevedy longCanmmanty ﬁAEhspab“om a0 eumﬂ{mcfeam themmge time is re-

n S U .
Cr B8 Tor o Ry SRR wobashabe PR MR Gonripipe apent wit
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angrockssrer cl eavage of acryllc acid dlners

incorporated in the SAP particles. Those side
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a Eapqa yofrtﬁea§AP mrhaesf LERIARRE bG%¥dure BeRUR £RPRELRS @axphéad to
he "pol'yner chains but th e% are not able to react with

a aelot degradatiog of thg SHB pgrticlgs- JhersforeT hgse sidefeactiops gesyggnerally unde-

or gids. can either be applied for surface cross-1inking

or for neutralization, but the sane carboxyl group

cannqt _be applied to ful oth t . Syrface i

Cr SABs ineie) ﬁg&ag@mww parialg SR 5 2 0 B bydroxide

W Hwete MhduahlighiauRs to1bb eareﬁmbaialaﬁaﬁbmme giéédeb% suracg .cross-

do .not react th ali tic grou In th
€ e swiier sty gepthy oo ol PRpmy Bepiny fee cabonyl
f r gupasdaipriydd @ tbeipsyhetRhaind by they are not able to react with a neutralized
carboxyl groups. Thus, the carboxyl groups can either be applied for surface cross-linking

or for neutralization, but the same carboxyl group cannot be applied to fulfill both tasks.
Surface cross-linking agents known in the art do not react with chemical groups other

than carboxyl groups, e.g. they do not react with aliphatic groups.

In the process of making SAP particles, neutralization of free carboxyl groups typically
comes first, before surface cross-linking takes place. Indeed, the neutralization step is of-



cones first, before surface cross-1|inking takes place.

I ndeed, the neutralization step is of WO 2005/ 016395

P 025278 4 ten carried out in the

ggé%@%ﬁgé%f the process, before the nononerﬁ%gﬁzm”mﬁzm
pol ynerized and cross-linked to formthe SAP. Such a
process is naned pre-neutralization. process'.
Alternatively, the SAP can be neutralized in the

m ddl e .0 ol yneri ation rr after eri zation
Gt Pt e hetiosnt of e Bt R B sbhofidh et gnvpprized
t hﬁﬁl&:r@k-ﬂlﬁkd’d&b ifoteSthe SAB] Sueh apoRsdshis ﬂameﬁSpﬁehﬁutmlﬁitﬁJlnlprocess

er of f ar box on. .t he, o ter.surfac
¢ hatnes gl b ShESe & el s enE of B g BieARPn o sfer polym-
necﬁzhﬁéri pdst-Muralizationd). ¥erthermidr,fd @ubinatién efthése nlternatives is also
part g%es wth a high degree of surface cross-Iinking
ankPS a high stiffness to reduce gel -bl ocki ng.
Fur- thermore, it is very difficult to obtain SAP
paAs tteloe&amuﬂﬂaeevﬁde)caﬂbb&ﬁ giohpst @dthsontdraunface pHhs SAP particles is

li kln the.re .
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an I’Ons of sparsely surtace Cross-

t hhmlerigp netha menmjueg: freevartwicylt dreupp aegeh only tﬁﬂwemt nucrbet but generally

pravi de .SAP .of .

sufYy éaéld%rfﬂ Jljlg'l-lgdt{ci %ch%&n%?m{%ﬁ%@ Sarrer%‘bgh ngzg'ﬁ% S&i or?glcéns of

hi githed dgpsesurfade qmmssr—lmkm@andzegwrm 1of spiatsely surfacé cno'e*shleﬂcing.

obj ective of the present invention to provide SAP

pafttd tﬁl:r@ﬁ)ré’ﬂnto‘gi BYRVr he (Bi'e%ent invididh @ﬂpmﬂ@é@@leﬂé?ﬁéies which have a

surface cross-linking. Furthernore, it is an ective

of high degspecaf suaface grpaninking ang aijhe sAmsdine agslmycfersashlg degree of neu-
pr geiseBon. SAP particles with the above-nentioned
advantages It is a still further objective of the

presen ntj.on to provide a process pr oduce, SAP
Pl e Pireh e o U Ep Geadonp VR Sl GBI Sin Sealy dis-
cr &&ﬁtehjmﬁog@ocsamfa@ms-tmleﬁg out quickly to increase

t he efficiency of the process Mor eover, a further

obj st [

pr oiidieltfis 2 1 COHRAER d BB Rl RoRBEY pHRe o produce
caSAP@drtlolqt wahthﬁabttyp-ateetlctredngﬁses in order to

reduce unde- sired side reactions, such as -
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particles, wherein the process step of surface cross-linking can be carried out quickly to

increase the efficiency of the process.

Moreover, a further objective of the present invention is to provide a process to produce
SAP particles, which can be carried out at moderate temperatures in order to reduce unde-

sired side reactions, such as anhydride-formation and dimer cleavage.



5 Summary of the invention The present invention

rel ates to superabsorbent polymer particles conprising

a sorbing resin and the reaction prmgg f
ré%?gtloﬁagctlvatable surfacg cross-|inker i ﬁ%pﬁw&ﬁzm
the reaction product of the radiation activatable

surface cross-linker is present at surfaces of the

super absorbent pol yner particles. The radiation

aci tvatabl e surface cross- |inker conprises at | east
t WAL 1 tabl e groups RL and R2, which are
covalently bound to each other or to at |east one

S pdbe Ipregent lipvefBion Trlates [ba Sperabsodiaept fbljrBerspaktitds e:dmbnsmg a water-
It 2?1& a?u Cgﬂat%cli tel rg thIf1 pﬁil\’cli,g%dg%gﬁa&%%{ acgvatrilbtle surface cross-linker
gr oubpreist thdrreaction Ip&rdu¢ta>|f tha.eacgitton taétwmable lsmfdbhﬁcfb@ﬂmﬂdafhs present at
lgg%rrfaagsl %I t#e? I gra SOI] g%%g q:é@efse r%(gl%lont %:%va%abge surface cross-
c onigkes icompyised ataccaeu:twp Ireelmnm actiyetmlzle) pioepsdtieand Ry, whlch are covalently
ant AL AGULAORG,, XA0LAONG LIEoXan, o hone,

camphor quinone, terez?ﬁ ar %é% He benzi |
fl uor enone, a-ketocounarln acet o- phenone-,

be e piretreneup,S iamlmedcfmlm@n @roup gensistieghef-an organic group with a mo-
t hi arRh [

perg i wUPRETun EAIR ARl 18R Botymet O Vit PRI iencorup
Suite Mi-3060980. t ophenone derlvatlves or benzophenone
derivatives, for exanple, also conprise reaction

pr age gdﬁhm?‘%batﬁﬁe gonHasad 1 Rgi}e Be @Qﬁ@&ﬁlff&éﬂt and are selected from
acet Ophenone derivatives or enZOp enone derivati Ves,

¢ oS §TQYPA §onsistipgofaretpRR§nORE ReBEARBTIOR% 2HhragURssp¥AsthepR thioxan-
gr oae,: calth&thﬁ&lfe Sbfepinal ERRAE BRI, Bhothifhe) &“‘I’(@t@&du%nn aoeto-
derivatized radi ation activatable groups R and R2
us &lenopgy, bengenbencge-, EuthragwRonsn HAREeNChthioranthonery merqumone-
an%r h@ifaﬁ)?ﬂen%ﬁ’é%e‘nﬁl nﬂud'?elfohé S‘atnd %l&%oﬁﬁz{rﬁc&eﬁdatfvgso F ace-
group consisting of nmethyl, benzyl, “aryl, preferably
phéeppenaan dery@b\sqs ior bergephshensyderivagifies, for SxasTniRd algp goppprise reaction
S el ?rfdh@t? squIPQ éotﬂgenscg‘foﬁ %Podﬁ&g Sdf Sat:étfr@xeﬁfne %@n@a‘h%s' oraJénzophenone

car bon"atons, cyc 0

cy mﬁémswompnely& Rtdeasiipio, acefopherfing pkhmym{kryme gepnpp- In a preferred
a- Ry b @A of We iRRAHHMD @Jrﬁ'ht'i‘zeﬁ RRiidkibd sdtivahny gré) 1%@‘1{2 are used

lently bound to the Second qroup via an a I onal
cardeishle ogfuather enbagee wrtersolubiliti@ndec- ond group is
covalently bound to the spacer group S. The radiation

actal gtad g nﬁﬁ% b IRE gedupSstetttd kremltx;@gﬂaﬁp S&Sisthd bemetByll Venzyl,
one kind_ o iati activatahle group or conprises
L Pfﬁ%zlydﬁ’ahﬂ)é B R, R e SR BB GHfee fom e

Theroup consisting of an aryl, an alkyl of 1 to 4 carbon atoms, cyclopropyl, cyclopentyl,

cyclohexyl, a,o-dialkoxyalkyl, and a-hydroxyalkyl and wherein the first group is cova-
lently bound to the second group via an additional carbonyl group, and wherein the sec-

ond group is covalently bound to the spacer group S.

The radiation activatable surface cross-linker comprises either only one kind of radiation

activatable group or comprises two or more different radiation activatable groups. The
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activatabl e surface cross-1linker conprises optionally
ei one kind of spacer group S or c rise

Wﬁgéos%?éé different spacerggroups S. The p?"ggéﬁfw/"zsm
|nvent|on further relates to a nmethod of making
super absor bent pol ynmer par- ticles which conprises the
st eps of a) provi di ng a wat er-absorbing resin b)
addln ra on gcitvatabl e surface cross-|.inkers
o At SChaAg b e s TR LR SRRLE P i cqeyind of
aC%pzMa’(g’ﬂbipS ¢ \¢6rhprises o Snokd dilfere® spdcer gebupe 8r onagnet i c
irradiation wherein the radi ation acitvatable surface
cr
cr gégp#egterenggn éél grr % %{%M%‘r&g@%ﬁ g rab%&i%emﬁ’ olyfrer par-
t héiclds winicinganpyibés| tee Stt¢p90§pe0| fication concl udes with
clainms pointing out and distinctly claimng the
pr esprAYiding ¢ water-ehsorbing rgsin bel i eved the same will be
better understood by the follow ng draw ings taken in
cok) adingirediatipn peitvetgele surbaspprassylinkefs speci f i cat i on
wherein |i ke conponents are given the sane reference

nu FbEPOsity ish weater-absorbing tspin dndyFrid fadigfioss achvaible wyafags| cepss-linkers
dl APQEotrodhlitit RAJHERET | ayers partially cut away.
Figure 2 is a cross-sectional view of the disposable

di aypereinStA® \Witlidtion fabighatable lsurfidet bds Sielked 66 & MrhditioR NucR¥atdbtesurface
[ nvent n The Sﬁ%ﬁs according to the present invention
coﬁfﬂs? erasdeseiibed BPRYT  of partially neu- tralized

a, p-unsaturated carboxylic acid or a copol yner of

paBiriefdésyriptiunt of 2he dradings ( 3- unsat urat ed car boxylic

acid copolynerized with a nononer copol yneri zabl e

th - . | v
R o T D SHRLES Sh S AU BRI o 15006 il
wh @ressnt maﬁntioeasls belipved B¢ satnﬁ:emél lbie petter haderpraod by therfelloating draw-

f
a3 01 SRR, By DALy e componc

PCHelesZ0 @w/setzsmencv mumber.

Figure 1 is a top plan view of a disposable diaper, with the upper layers partially cut

away.
Figure 2 is a cross-sectional view of the disposable diaper shown in Figure 1

Detailed description of the invention

The SAPs according to the present invention comprise a homopolymer of partially neu-
tralized o,B-unsaturated carboxylic acid or a copolymer of partially neutralized o,p-
unsaturated carboxylic acid copolymerized with a monomer copolymerizable therewith.
Furthermore, the homo-polymer or copolymer comprised by the SAP comprises aliphatic
groups, wherein at least some of the aliphatic groups are at least partially exposed on the

surface of the superabsorbent polymer particles



SAPs are available in a variety of chem cal forns,

i ncl udi ng substituted and unsubsti- tuted natural and
olyners such as carboxynet hyl st
car%g@t)sl)ﬁ%t cellu- | ose, anpd hydroxypropyl %%52004/025278
cel | ul ose; nonionic types such as pol yvinyl al cohol,

and polyvi- nyl ethers; cationic types such as
ponV|nyI pyridine, ponV|nyI nnrphoI|n|one and N N-

| am, eth | ar d|e te
rSPR AEH TP BB el O R TEpRcp g AP P Ra A bEbst
S afutea nhtde 8l synthytidi poRinteys, suthRScart®@ fiiéthyl efa.ﬁjhncahﬁmmahyl cellu-

B o R BRSSPy B, 3
ExayTpites; @kioflo kype®sush si1daiye piraline isey iyl eiamhiotisbarg end N,N-

t hgse i.ch e e d frompo- |lynerjzable

B e
D §f2 BiBe Squatdfilatidalté hﬁreom'@f)icﬁl'lyc SIAIPy usefis et hed amukglicity of
and .anhydrides that c ntalﬁ ast

C AFGH ISR GFPLD BT 5 BT BT TG EERe il cabory] groups
s pEﬁdnﬁplééaif byiymeds @ﬁl&bféﬁﬂtﬂﬁe héreift thide tioed, ebichtird lsre;mred from po-

fin cally un rated carbox aci ds
an PP TR AL PTAE ZOTPAYE 6 RUbl FOnTERo fidude te
a NelefhisdIyn@satiraed eﬁﬂs anS0iiRy dnides- thati cdntaina ieastsone aarbah-gecarbon

us,u i n.mM.NoL _anmunts

Sapelie R i Bl RS s e TR RER A8 oP o o gl
t h eallyainedmraed uirbexylic asidy @d-acidianipeirideshblefitisdllyrumsapdrated eulfonic
aci d-cont ai ni ng nononers, as well as nononers that
coAfids AP xm?ﬁ?%%?@lic or sulfonic acid groups at all
Optional non-acid nonomers can thus include nononers
coSbmeé nomarid mendnodrs cani aley beyipuhwiedfushaliydt imime|amgnuss; o preparing
CaLBIXIGE b oBEhd thdlg g{onéxﬁérz Qi BbieAThbERBE e WAL or water-
gr oups, e- S, am no groups, n i e gr oups,
qu dtsmrmblp psterg nﬁthn |aumcslammng MONYIRETS, A yflell gs* wopamefsthgf contain no
h a .
ot 8 B UEQ B0 G B Ay, KAt
rratn@nma¢rs centainipg the delipovingyepesiof funglianal grpungeeastioxylic asd or sulfo-

ggq g 1e_;fel%&:&<fo %{oﬁé} arﬂldgggu%%nﬁl@%rduﬁs lrlnéle £%§ rlfuatemary

unsaturated carboXylic aci d
C alammoyiumcsah eraips Aty eiokpie(e 8o Rearil Founs. sugh grdtboseidarived from sty-

aCI'r 'nfon?x?lé 'St h(‘:%mofl la ﬁac X AGE Yk | lv&@ll ?cﬁb\gn hlﬁt%ﬁzhi and are descnbed in

acrylic”aci %;I c acid | oroacryli
acugwatead%glbf@awlwﬂdér tent go?feéqawn@\m}ﬁi Rategtf, 62 817.
(crotonic acid), a- phenylacrylic acid,

( 3-CISHIYda Ny YidaBRAaD bAbAG1iE aci® @hd bﬁb@@hd aciad-a8hy@ide swnbiers in-
acid, angelic _acid, clnnamc aci p- chl or oci nnam_c

aciclpde fhegerylic poidsrtymified byciRylic PQ“éB%?Fﬁ @efaaqrﬂlc a1 FBREBHI acid, o
aC i thorJIBFRE U Ma{i‘oacﬂlhyt aﬁﬁp ng ﬁleﬁ&lagnyh@%m t(ertoﬁi‘é' goid), a-

maleic acid, fumaric acid, tricar- boxyethylene and
nmalpkénylaaxyiid aadh&@crykg&eyproplomc acid, sorbic acid, a- chlorosorblc acid, angelic

acid, cinnamic acid, p-chlorocinnamic acid, B-sterylacrylic acid, itaconic acid, citroconic
acid, mesaconic acid, glutaconic acid, aconitic acid, maleic acid, fumaric acid, tricar-

boxyethylene and maleic acid anhydride.
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unsaturated sul fonic acid nononers include aliphatic

or. vinyl sul- fonic acids such as

viwnéF& g%l c acid, allyl sufonic acid, vi nleT/UngO-g?%gﬂs
sul fonic acid and styrene sulfonic aC|d acrylic and

nmet hacrylic sulfonic acid such as sulfoethyl acryl at e,
sul f oet hyl methacryl ate, sul fopropyl acrylate,

sul fopropyl nethacryl ate, 2-hydroxy- 3-

rre@hﬁ'@?a}uyd%%%tﬁ? pulémc]ca@lqlnaong@pra e aliphatic or aromatic vinyl sul-

2- ARk WEBSLARE aLvinPhIhiR 6B NG Siltbhie BEiE, VA Ebluehé afiRhic@eid and
SAPs according to the present_invention caon

c aftyensquligpip apid; acmﬂlésaé gsthpcryli pulfopis paid; sugh FW&B?% aerylate,
St ﬁﬂfﬁ&hy"l%&ﬂ:&?&ﬁté ' iuﬁoﬁl{) tach/0dR0 | MITErSpyl PrditiacBAate) 2-hydroxy-3-
neutralized hy- droly starch-acryl trile aft
C PP Propy LG AT B g et ey uHetl gid

tially neutralized starch-acrylic acid graft
C OPrefeytB® BAPs 50@61@iﬂgftd5 @ prdsent |1nvﬂﬂ&ina:bﬁta'mmn§bbic}d gr(mﬁst @hese poly-

copol yners, d acr, r_acr
c o e rito iR G R i e PrneRobab e eetiaga -
an%qrog'fzect d?@(l:t_f gui—ﬁgxﬁumggr@m p@ﬂowﬁfﬁrs? sta:phmnyﬁdkhqu pefi tcrmlynmd par-
po acryli t net wor ss-lin .
P ifirairied shchaip L Aud et foolames) Sieonre P soBiif horyic
paéﬁdﬁ &Fbc)lyrﬂ&b;t}fyg}ouﬁecﬂ a@gﬂbg&ﬁ‘ﬁ% bﬁwrjlylhmrde a:opt:ciymem cilightly network
i ght et.wor r oss ed . po s Q
o Ok BONIBFS A8 e oF el regein SorriEs. R palia poly-
beadiﬁ&dacﬁi -and BEghtig Qle®toyk edoss-linked eol&menm wfpamahy néuwmabzed fpoly-
V\o%rﬁr mor e di.f ferent

a8, PR B ROPe G S o Sl R frosstnked
nep&lpraéx’s %€ ﬁartlmaieﬁﬁﬂlz‘emﬁolm&hdctyhn gc1dcmmsd: polpmers asn beoused ei-
npl es of. t he

e P B e o S e Fie s it SRR hat i used

Pahssmixuﬂﬁsoﬁkﬁhv'ldiﬁlly do Bot Rat énbe darGdly, 988alizad)dvhereds the resulting
. Patent 4 eferr 0

US 8011’? F éas t’lp g SF ?els OP fe V\}K))ol)ﬁn%é ?%aéésﬂlﬁ d(:(:f&se?l anU S. Patent

rreB;66n875paIrS Patentyd, 076,663 au §. Pewntpic193 A26,\U.5. d’am)t 416366 983, and U.S.

sl rk cross-linked polynmers of partially
neE% éﬁ%?ggs%glynethacryllc acids, their copolyners

and starch derivatives thereof. Mst preferably, SAPs

co Mns‘t Brefepadr polanerymatesialsr far fispdigreinsare gabtly nefaorioyrRss-linked poly-
Cr g Kﬁ'}dneuﬂ'gﬁz)é 1¥AC&’}QIC agid Sﬁ%hﬂ? neﬁ@iWcr&s%@ﬂké&'ﬁolymers of

acry at ['1c aci Preferab are at

| easrtnalsom@u red prienathasplliy agids) @agtwpd%nerév@ﬁ Figple derivatives

Pr feRlof Blr¥st q’freférgﬂft SAZI% Yoodplse Eﬂ-ﬁdﬁy%ﬁ@alﬁé@ fsagal! ﬂétxf/cfﬂ@ Boss-
75%to 95% neutralized. Network crfoss-linkin

t hdinkedopginesrylis asidt Gtno ¢89dlwata@wlaref?§61he 3Fid) ﬁrefefqbb/ the SAPs
Palfe at G&5ES09, Nste bRErMRS KNI W%, CRBRRIoteYproferably at least 75% and

even more preferably from 75% to 95% neutralized. Network cross-linking renders the
polymer substantially water-insoluble and, in part, determines the absorptive capacity of
the hydrogel-forming absorbent polymers. Processes for network cross-linking these
polymers and typical network cross-linking agents are described in greater detail in U.S.
Patent 4,076,663.



t he hydrogel -form ng absorbent pol yners. Processes for
network cross-1linking these polyners and typica
ss-linking agents are described i ,
GoveRREES S D oo, 4,076, 663. WD 2005/ 0185 38Ehzsars
PCT/ US2004/ 025278 9 A suitabl e nethod for
pol yneri zing the a, (3-unsaturated carboxylic acid
nononers i s aqueous sol ution polynerization which is
wel | known in the art. An aqueous sol ution onprisin

a, pFuipamahad dor Robymssitipe tee @B AHSFOORHg a0 monomirs is

poé@ﬁg@fs séﬁ’élbrpﬁolﬂllﬁéﬁﬂa%no R»vhloﬁ is MPKBGIER h®af An aqueous solution
pol ynerization reaction. The aqueous sol ution may also

c ommns@g fouB-uhsaturategy mbﬁévlsc agjgh meRomeTe apd PRYMETHERHPY ipfiaior is
s BT ML B OB s U s
bempmrhqralvnrh}chrwmcq mlm@d@bl@mm&e o @-mnsaturat@i carboxyhc a<:1d mono-

g?l—% légﬁtt I)Et}o?g(} ag.lgﬁgao ca?tg)?()gl%c IDarc%:) Ilggg %%{F rnlelzn:‘%l 4 1294? either

t hpricmt@ p6lfinediAnendi thtﬂ mofhidheers)dmdnpeyodynierination o pest aol&ﬁenzatmn
unsaturated c box aci d nmononers and possi bl.e

o TR RarES GPioaion G di By MYBRIo B dpBIoRRS, Ugtuding 0.
| e asshiudidca®RNicABid enopb1ére hrdldoysitaé cdxﬁﬁsﬁleﬁﬁ&@ aehse30en, more
nore _prefer abla); from75%t ?Faif% eut

. The

TR Frieat 06,48 OEE PISTRPLS Gy Fk (D8 Vg more prefeably
st abRland, th os® nemdiliea techni ques, commonly by using a
photoinitiator for activation, such as ultraviolet

o & s Ao P P A T B B,
ar eommedye bg am;rg a Pheoinditter foabayatmnsuch @s ulltrawpllet (UV) light. Alter-
prefer bl y .be. htly.cro I| n
i nBaVS %y d 1mt1 g)glmr € gsregzlg t]in agzg &ogfﬂegcl.{ijc%agé& teéﬁ@%gtﬁres are
obhamaad by the co-pol yneri zation of the selected
wat er - sol ubl e nononmer and a cross-1inking agent

po%ﬁ@%&eﬁgﬁ)s@}be{xﬁﬁﬁh V('lYlerefQﬁL]Xrﬂzér ligh! SosdlpHbldCoPRRLS il Water-

| ecu uni t cross-lin m% agent 1s present
in msalnblarm&es@dfce@sﬁlmleedtseuewewwb|e tainggd by the co-polymerization

wahLfe %9!3&4&* \?ataoéoﬁl%rmon-gﬂ@r RHasf Sbsk ﬁgk H@ pdR{essing at least two
cross-l1nk |gg agent is deternined desired

de gel¥@erablg glplgpp@ﬁ i g analecplagppit. ffﬁ%cro%gk}ngdigent is present in

St L AGbihttePrebifl ab RrdsdiBnidine Waté?—golﬁlglé‘ h)glym&h Fhe Eﬁafeﬁeti &@mount of
desired absorption under | oad pi ca

cr 6xss-linking 2ggntalg éﬁtpnm@,eddgfe@e ﬂ?ﬁusﬁé%%esofr%ﬁgpw qepasify and the
0. Q0Gred kRemathP@ rbiinNe aBA6bE HuiBthat 0 Ahd adstrad Kﬁéor‘ﬁﬁdngﬁkider load.

of monomers (including (x,(3- unsat ur at ed carboxx
ac Tgpically, the cross-linking agent is used in amounts ranging from 0.0005 to 5 parts by

weight per 100 parts by weight of monomers (including o,B-unsaturated carboxylic acid
monomers and possible comonomers) used. If an amount over 5 parts by weight of cross-
linking agent per 100 parts is used, the resulting polymer has a too high cross-linking
density and exhibits reduced absorption capacity and increased strength to retain the ab-
sorbed fluid. If the cross-linking agent is used in an amount less than 0.0005 parts by
weight per 100 parts, the polymer has a too low cross-linking density and when contacted

with the fluid to be absorbed becomes rather sticky, water-soluble and exhibits a low ab-



nononer s and possi bl e conononers) used. |f an anount
over 5 parts by weight of cross- |inking agent per 100

p ed, the resulting polynmer has at hi.gh
c?%éém#ﬁu§§ng density and gyhibits reduced gﬁgéﬁgPﬂgﬁﬂs
capacity and increased strength to retain the ab-

sorbed fluid. If the cross-linking agent is used in an
anmount | ess than 0.0005 parts by weight per 100

parts, the polynmer has a too | ow cross-l|i nkln% densit

B EPTRAB PEBIAARS, B Felopd: (The cross- ikingraggptal typically be

besmsinlid 286ous by, wat er - sol ubl e and exhlblts a
| ow ab WD 2005/ 016395 PCT/USZOO4/025278 10 sorption

per.t or man |cular und

Cr BUBRIAR: S ROMRERRY 1 R Cang S VB mopgnamery s o
aq peibi t6 alomst-lmknhe palyinesr clesiris Wied yephrate Geocpss sigpreftdr polymetitadion.
cross-linking agent with the nononers, it is also

P Oi?t'ep{:o(?yl}l&zgtr By §ro%s l%n% rll'taid Bgljh r%ﬁtrﬁﬁ?tioﬂs the Q’lsg\?l{s eSrAPS are de-

separat e process ter po ynmert zat |
pohydreed Gat drizd) to cobta@siry BARs. e dehotdnptient stepl can be performed by heat-

! - ,
PN ALLEL 9 DBl RSB Y O P
canir lorempartydreatzg thy/vikreat SAPneyetrhight v fstpomsra@w albqsutaG0°C The

¢ e%lﬁ dm%ﬂe%du?aﬁ w%RPHEtBéL 8%gd{a&ﬁ SAROUHer a?@g Sgedgxgtgéﬁmj &kpénds on

orce alr oven or I Ng the vi
ov dyniggine aad darirt%ﬂplmraimu ped @h raige FomOGe, biTWeightad diyeiAP up to

O sty el WRUSTS AT, plotialp LRG0 SEa A Llr B Kl Bbhydrated

ds” on
t eﬁ}ﬁeraétmdrefmand Oé%rr +5nbe wferghtmt)d@%ﬁﬁy nwed gdqfera:bfy 6% - 30%,

SAP elﬂg-?c;r ?I‘Cf%&%}gy Wiﬁﬁgn&;osgﬁxﬁfe% gh(il :&c:;/p %‘?r ably, the

onte resi water 1n SAP after
g is 0.5%- 45% by wei ght of dry SAP, nore
pr P% ABS WGCSWS&@G%W P%‘Y?%‘ﬁs Wi)‘l“@efﬂ“éﬁl?é‘f’%lsbir?e tyrm dparticles” re-

15%randormsds, Rbed, eaRd] ¥phbre§ Powd@¥o plathiers 2APStheREhapB and forms
transferred |nt $art|cles f nunerous_ shapes

t e KRWILiQ PeTseseskilleq in the gzt of SADs f-&ihg @glclqs.%?esm thy fawéef gran-

SPRRE @6 bedd)VHAGINE a pahRletdiRtT 286d 10tthaDOGB tﬂﬂpﬁsfc?dbﬁr széﬁt”lSOO to
ersons skilled in the art %

known to SAPs
parlP‘?Ocuﬂest n @Bpthes embpdimpnt. the PAPHFange 4 the shape osﬁbqs%éaselongated
haw&gmasmapimﬂése I15$hé® @:ﬁboa;b&mts ﬂ;@ stAqa ﬂtﬁ&(ham a minor dimension

erabl f 100. to t
R o e et 13 rapab I ﬁbge%&mr poqwt 300 pm, and
cpref@mmasttﬁﬁ 250 afl oW dé SEAR. mnédgfhl E$he fibBrstidy8¥&frably about 3
enbodl nts the,ﬁ?P fibers have nor. di nensi on
(i M 1o 3bQHet 08 mug s Thefibers;chp plgo bt ‘E%glnfl r?&ﬁ?%‘ééﬂ?mﬁnﬁfhat can be
uswakéy | ess than about 500 gm and preferably |ess
than 250 mdown to 50 m The length of the fibers is
pr ?\fc%rg ¥o tﬁg grlégenta invention the dehydrated SAP particles undergo a surface cross-
linking process step. The term “surface” describes the outer-facing boundaries of the par-
ticle. For porous SAP particles, exposed internal surfaces may also belong to the surface.
The term “surface cross-linked SAP particle” refers to an SAP particle having its molecu-
lar chains present in the vicinity of the particle surface cross-linked by a compound re-

ferred to as surface cross-linker. The surface cross-linker is applied to the surface of the



mmto about 100 nm The fibers can also be in the form
of a long filanent that can be woven. According to

t i nvention the dehydrated SAP part ,
unrwgre(gjglﬁgs%urface cross- linking process stepﬂccrlfﬁgmmsm
term "surface" describes the outer-facing boundaries

of the par- ticle. For porous SAP particles, exposed
internal surfaces nay al so belong to the surface. The

term."surface cross-l. SAP i cl rs to an
SAPRHIF 11 o 0 el ST B 0 vl e i e iy of
t hénesinicB ot the SAP phicie @ deherhi®y 16ptick &ae the s Boflctodk Bekshiy tha inte-

conmpo ferred to as surface cross-linker. The
W‘é%@‘%#‘%é%artl“i%ker is applied to the surface of the

V\D 2005/ 016395 PCT/ US2004/ 025278 11 particle. In a
suﬂbmnbrappbedl durtkced:r&SABnJmsr 4k dheemdllyenctieatablle ofrface cross-linkers.
g’ te%r}ennﬁlzermzrﬂ r?{e Dc? v?t%‘tﬁ% Qur% E’ 8S- Ilm(feﬁs iféegsg% %;—faéehceros%%kers,
cr ms:hl orﬁ;kseactmpbheexpusme to rmmascd‘ tetdperaﬁﬁd@ paichllyc keund 150 °C.
face.c k re t her nal |
ac??%’m?“w%‘a%bﬁ syl SR 1k B2 Rioh M BE Rt o '€ B or Folyfunc.
t henaimiénys that arva:hlaibleeofsbmlﬂmg eaddltlasﬂ; chs:ﬁklﬂ«ssbetvveeﬁ gltespolymer
ur f ace SSal i I
ex coaérlljsrog’%g oéill{}%céténgrs teg d%iaﬁ)rfmctwa lﬁle g%rﬁlc crogsqlaﬁ&(f:rs mcpude (S di- or
15®ol§?hydn$lakeplnﬂd blydeamttlvvsadnabdﬁeca@ahié ef(femung)és o1l poi}lhgdrs: alcohols.

kn%‘é’gﬁcéeﬂtahpe% of 51{ ﬁ gg@nrtst aré 51%{) r%ﬁgCarb%Pat%s I(?t%g X.ECF%I 3 mi po 0)(%13{01d1y-
c r ethsrs| Mntcsveb,e(pvlemetdb!betpm }habppoxy leernpreinds, pbllyddﬁ&a%s polyoles
O RS ghVBLIBY LY AN SPRAR S SHEN P SEAEATS A B tokers. The
delcrossahmlmglstﬂamde@f a rcaalprabbﬂwceh the finictigpal groups comprised by the
p°' g}?ﬁk{ #e ﬁgimgpg? %Jég%{?nfﬁgtﬁ’@%ﬁp&gﬁét%eﬁeg a%lg{bg%ﬁ B A $¥prised by
oltyegiobieand & By diows gronbfcemymed by frolsyagh opelirkedt Aysicaly a
o b B R B Eo Ay pro
s uphblrerizations step icakaosly oftyefewatboxyl |gravies arg aveilablesferithisrsurface

F‘o@& Sée wh h;?thff YRCE, %%Q'm%r ?&Qﬁt Qﬁmédgpﬁw only 3

the or exanple esteriftication reactlon

b etolAfefEf 0 aarb@wb@ xrwpsg!rwplla(b&fnmqvglerd sirjace piges-lirkingner )

and a hydroxyl group (conprised by the surface

Cr ags p}egéakﬁlrvanno{r\seldteénb Faﬂla'tﬁ{n a:nvitﬁh@m@ NoRiAkda e IHP parti-

t he carbox oups of the r chain. is

ne e QPtpiR ' eﬁLﬂ irgsliation actyategi ﬁé%% areﬁsdﬁﬂ%igeﬁethods of preparing

co mrlhudlﬁmnmcﬁ@m GaFfR@tydss-BhlRH B3 PAafticid ahd &Rlr@sd B disposable

th| surfa cross-1linking process known in the art.
SW7’1 rt?‘gﬁ%percent neutral i zed polymer only 3

Such radiation activatable surface cross-linkers comprise at least two radiation activat-
able groups, capable of forming covalent cross-linking bonds. upon being impacted by
irradiation energy. Radiation activatable compounds as such and their synthesis are know
in the art , e.g. from European Patent Application EP-A-0 377 191; U.S. Patent
3,214,492; U.S. Patent 3,429,852; U.S. Patent 3,622,848; U.S. Patent 4,304,895; German
Patent Application DE-A-3534645 and European Patent Application EP-A-279 475.



out of 10 carboxylic groups are avail able for coval ent
surface cross-linking. The present invention rel ates

t n activatable surface cross-Iinker

8%62@%@% l1}3ch es obtained frqm such irradi ati o ?ii’r/l}sgb%mzsm
activated surface cross-1inking, nmethods of preparing
such irradiation activated surface cross-1|inked SAP
particles and their use in disposable absorbent

h radj {
or LB PramB e iR Pl S L By Qe et copigoe et
ab laesuyfacdgrsss- lmnﬁabd@rmﬁngaolem twp radivtidneiotivatabixsgelps B iwhigh are

Podr e i e IR s i ot HRCG BiteP B B fon sttt
Sy ptdupsars capable ki fonming Rotaleat @bds-linkiag Yondk npen Hetitpdm@adied by irra-

i R B o BRER o sion vy
3, 621 f&4Be sudale crbstlmking4f SAR p89ibles foeprowide supati@Rhpacity and per-
plication - A- 3534645 and European Pat ent
&eﬁ%‘g PO EREA- 279 475. WD 2005/ 016395 .
PCT/ US2004/ 025278 12 In the present invention it was
f oFaunihbshowsdpeefirsd embediment abthe ragistipo entitatablo sirthcpeross-linker
f linkers conprising at |east two
ggg{%é%tp?%g%ta ‘{ggéoélr oups R, which are coval ently
bound to each other or to at | east one spacer group S
Th&oratt bt i on acti vat able gIoUPs ;are capabl e of
form ng coval ent cross- i ik ..UJconds upon bei ng
i npacted by irra- diation energy. Mreover, the
radi ation activatable surface cross-1inker can
gx%%}muq% : C?ho)évs awggh {’,‘%ﬁ.‘f“%‘g Emgégngc?n? goefl’ Gh ?"’:{%1'c1t1|orr11 gllct?\%tagfe surface
msatm* lmlgergtftbqomsenesvenﬁmnul a l shovvs a pr eferred
enbodi nent of the radiation activatable surface
Cr @38mdis fker according to the present invention:
Formula | R S R Fornul a ows— anot her preferred
enbodi nent of the radiati at abl e surface
cross-1linker of the presegnt ilnveption: Fornmula Il R
wherein n is an integer o e&ual nOr greater than 2.

wherein n is an integer of equal or greater than 2.

In Formulae II, and I S denotes a spacer group and R denote radiation activatable groups

which are able to form organic radicals.

According to the present invention, the radiation activatable surface cross-linker may
comprise only one kind of radiation activatable group R. Alternatively the radiation acti-
vatable surface cross-linker may comprise two or more different radiation activatable

groups R.

Furthermore, according to the present invention, the radiation activatable surface cross-

linker may comprise only one kind of spacer group S. Alternatively the radiation activat-



In Formulae 11, and I S denotes a spacer group and R
denote radi ation activatable groups which are able to

f c radicals. According to the pres
|g@ghg%%%&hthe radi ati on actjivatabl e surfacqu&“m”m“mmzm
cross-linker may conprise only one kind of radiation
activatable group R Alternatively the radiation acti -
vat abl e surface cross-linker may conprise two or nore
dlffere t radiation activatable roups R

P B Ok o FGPE SN OpPaE GhA R B EGps §g nother
r agitetidtiOeralsddindeht, A redistion faadatable @iface bioBKi@ikeN@gs not comprise a
conmprise only one kind of spacer group S.

Al fR¥¥atively the radiation activat WO 2005/ 016395

PCT/ US2004/ 025278 13 abl e surface cross-Ilinker may

c o Bpdiatiom attivatable gneupeRdi f f erent spacer groups S. In
anot her alternative enbodi nent, the radi ation

ac

20U FAh P aHBAL B PRI, LOAER ORI FOTRE LB e spces

ac grouatsaabﬂ eaxgbwbsteézﬁameth@ penp eamsisyngoufpaeiophenangcenzophenone,

ot u n

Fr anreRlindsd, e R fandng AP BIERERT KRPHERIBRASE  bena,

be rﬁlmpllrrmnmsetocoamam, aq unreﬂ can ecctopbmomn benzmbhemn tahtbragyinone-,

f lanpnl?ﬁ)ongu gx@niko c%gx '?e? hlgl%gﬁénon -, bgnzil- ﬂuorenone
uorenohe ocou r|n acetop Rehon

benﬂd)qﬂlkemmmmann-aerﬁ\ranmmumaMe aqetopk@mhdf]dnmat,lves or benzophenone de-

t hi .oxant hone- hor qui none- phthalo

borIR e (el gE o o b B Y B GRRRUSP plguct of

Suiateadphenoae a&mﬁmameaed&phenaﬁd matmes,hﬁmpﬁﬁh@ aleast dee aceto-

riv%%_%g§b or. e %%%Ie al so conprise reaction

pr SATRPELOr PIFORIRIC P s at i on products of

acet ophenone derivatives or benzophenone derivatives,

coﬂ?mfc'prst'rlnghimadiaé@sftctitfmkagremll pisk a9 Aeetaphenions boprlapheoons, an-

™ o ‘ .

T e L R S e SR

x amé¢riong) eq-kethéouramt hon derivetizeg htor gjthem eneble or further enhance water-

terg gp %alophenone, benzil, fluo- renone,

a- Ketocdumarin are derivatized to either enable or

further enhance water- solubility. Particularly

pr Eresievlady prafgrred jediationcactivaablemreupg Regaseirphpnene- or benzophenone-

acgtophenone- or benzophenone- derivatives.

Even more preferred radiation activatable groups R are the water-soluble derivates of ac-

tetophenone and benzophenone.

Suitable acetophenone derivatives or benzophenone derivatives are described, for exam-
ple, in European Patent Application EP-A-0 346 734; European Patent Application EP-
A-0 377 199; European Patent Application EP-A-0 246 848; German Patent Application
DE-A-4 037 079 and German Patent Application DE-A-3 844 444.

Preferred acetophenone derivatives and benzophenone derivatives have the general For-

mula III:



Even nore preferred radi ation activatable groups R are
the wat er-sol ubl e derivates of ac- tetophenone and

b e. Suitabl e acetophenone derivati
bgﬁéggﬁgﬁgﬁe derivatives arggdescribed, for é@iﬁgaﬁf%ﬁns
i n European Patent Application EP-A-0 346 734;

Eur opean Patent Application EP- A-0 377 199; European
Pat ent Application EP-A-0 246 848; German Patent
Application DE-A-4 037 079 and Gernman Pat ent
Application DE-A-3 844 444. Preferred acet ophenone
derivatives and benzophenone derivatives have the
geermafla Bbr - mula I11:,WD 2005/ 016395

PCT/ US2004/ 025278 14 fFormula 1110 J R aO/"~O R3
O~RZ O. O whereirg 1 or %ﬁ nd R, isRssubstituted
or unsubstituted phenyl | O Iﬁyloor

et hyl eni cal | y unsaturated grloup, - prefeéerably

conprising an acrylic or methacrylic groflp, and R2 is

an organic group having from1 to 100 carbon atons,
whiwthlareimy be interrupted by up to 49 oxygen atons,

and R3 is a hydrogen atomor nethyl. R2 is preferably

an ' roup having between 4 and 60 carbon atons,
whfgi@ﬁ£§9%g interrupted by between 1 and 29 oxygen

at - . hawv :

A R T A R i S
ox \BEwR, maeferably cRnprisingsmactyicidrandthacpylie gronmiBhd et hyl or
phenyl. R2 is particularly preferably al kyl ene, in

pafe il Aganeeroy: havieg |fr@rvef/ toTIR crbert deme avhich anay s drtermepted by
dendbydg M@?ena@gmk’)grmzophenone derivatives according to

For- mula'Tll can be covalently bound to a spacer

gr ®4fs ahyldfdgbO4tbmdr madiiat i on activatabl e sur-

R, is preferably an organic group having between 4 and 60 carbon atoms, which may be
interrupted by between 1 and 29 oxygen atoms, in particular having between 10 and 40

carbon atoms which may be interrupted by between 4 and 19 oxygen atoms.

R| is particularly preferably methyl or phenyl.
R; is particularly preferably alkylene, in particular C,-Cg-alkylene.

The preferred acetophenone derivatives and benzophenone derivatives according to For-
mula III can be covalently bound to a spacer group S to form a radiation activatable sur-

face cross-linker as depicted in Formula IV:

Formula IV

N R L F o



face cross-linker as depicted in Formula IV: Fornmul a
IVOO R ORRREORiIi OORZO1SF o0o- -ROOO
0 16395 PCT/ US2004/ 025278 15 Alter Iyel
aé%%?ﬁ?ﬁg&%o the present inygntion the radia??%h¥ﬁm¥¢52m
activatable groups R have the formaccording to

Formula V: Formula V O J Ra 1~RS wherein R4 is

selected fromthe group consisting of nmethyl, benzyl,
aryl, preferably phenyl and substituted phenyl and R5
Is selected fromthe group consisting of an aryl, an

al kyl of 1 to 4 carbon atons, cycl opropyl,

cy dilispenvely, acaoydinecth dbeypirgsent, imvediienl the radikibay hotivataliel groups R have
a- hydooxyabih.a0f, gk n RS is covalently bound to

t he spacer grgup or to an- other radiation

activatable group R Two of the radiation activatable

gr §9PeRVaccording to Formula V can be coval ently

bound to a spacer group Stg forma radiation
activatabl e surface cross-ljlnker as depicted in

Formula VI: Formula VI O R, R5S Rs '-R4 The

spacer group S The spacer group S is selected fromthe
group consisting of an organic group and a polyneric
group. If the spacer group S is an organic group, the

or gdmiein By drugplagied fepmmihe group conmsisting of methyl, benzyl, aryl, preferably

phenyl and substituted phenyl and Rs is selected from the group consisting of an aryl, an
alkyl of 1 to 4 carbon atoms, cyclopropyl, cyclopentyl, cyclohexyl, a,a-dialkoxyalky],
and a-hydroxyalky and wherein Rs is covalently bound to the spacer group S or to an-

other radiation activatable group R.

- Two of the radiation activatable groups R according to Formula V can be covalently
bound to a spacer group S to form a radiation activatable surface cross-linker as depicted

in Formula VI:

Formula VI
)Ok )Ok
R™ RS R OR,

The spacer group S

The spacer group S is selected from the group consisting of an organic group and a
polymeric group. If the spacer group S is an organic group, the organic group has a mo-
lecular weight of up to Mw = 10000, preferably up to 1000. Alternatively, the spacer
group S, for example, comprises up to 100 carbon atoms. If the spacer group S is a poly-
meric group, the polymeric group has a molecular weight up to Mw = 1000000, prefera-
bly from 5000 to 600000, more preferably from 10000 to 500000 and particularly pref-
erably from 30000 to 250000. If the radiation activatable surface cross-linker comprises a



| ecul ar weight of up to Mv = 10000, preferably up to
1000. Alternatively, the spacer group S, for exanple,

c p to 100 carbon atons. If the spa ,
QPQEQ’%@%F% meric group, thg polyneric grougp(i%rgg’hg%zsm
nol ecul ar wei ght up to Mv = 1000000, prefera- bly from
5000 to 600000, nore preferably from 10000 to 500000
and particularly pref- erably from 30000 to 250000. |If

the radi ation activata sut f S i.nker

oM SRS, R B ORI SO SIS0 Botson aegvatable groups
spa&cer group S, the spacer group S in covalently bound

to the radi ation act i vat abl e gr oups R. If t he spacer

8: 2119 e %Fer u@@ igme QL 940 % hresgc(:)hs’p;l prefera%ﬁsoeen build
po hap fiemi miahcbcatb pcvt)zmmndlsle (:ommmndsr(emem&)omeﬁst) Atdesst 400By weight

° i BB AT GHL Y YR FLE R,

| eable aBl624 m% hyswglght is |csmmsaqnfstmcboufon¢dms cConononmers.
Wt hout wishing to be bound by theory, it is believed,
t ha@bm}opgwﬁm% ?(ﬁbeogouﬂﬁ) B9 ﬁ' @Ss bt‘ﬂﬁ:%d gt {h%r&g&@e Qf‘ﬁtonomers as

nol ecul ar we nmeric sp acer S determ ne

( awvellise legpth mpdimeleculsr teast pEdhe polEmericcipatet & Aetemninea) i istance
gr %k"ﬁéw Br &é@&’duﬁ%m §£tﬁza1§91§‘§?oq V\ﬁi@ H R@QQ spdkd B Aokl %)%etr)/gldlty

l'ymeric acer turn I npact on
gI &8 shetppbmm mapprtsewb@h &t ydmpggct @n the%ﬁtrwltyﬁéqmn@rme Tg of
SPaf&r o%rmén@ sﬁacglr §flﬁr r;ﬁ@keﬁé’ﬂ’é?ﬂﬁoﬁﬁx%t Of thé B{-’csé?ﬁ &efton the poly-
i nvent) on th - Meric spacer has a gl ass
t r &BPSic SPaser bm@lﬁﬁ {rARSItion trapsEatyre, aﬁleﬁﬁbaneambwnt temperature (Tg <
t enped o UlvBid( tigtis breaRCdr bifh qycﬁJthn biclidatdb® QlrBeK SroSf linker upon
such radlatlon activatabl e surface cross-I1nker upon
sweiellingoighe superabsgbertaplymebent pol yner. In a preferred
enbodi mrent of the present invention, the conbnoners

Mayn @ @redérted @mibBEmehtQIf i\ Wres@ntdh s, & daﬁbhorﬁ)efrs thay comprise the

mer nol ecul e: ¢ rbo I|c C nic.a
SO RPREeEs Fo 6F o (I BR Poloeal GERPIAE Ll grifpbos
ac Ipﬂorgdf PG by xr (eefr‘ﬁd’)dyﬁdand'ﬁymrﬁcﬁdcicygrom trep@dferred.
limting, exanples for such preferable nononmer-units
accQrdi ne... pr ' ' re: y I
et P ot ifiinf eRARME TS A eonoREF s GeBEdil o me
aciptgsent iimvghtsanl dro rcnylie edid], matlidesylis a¢ifl,omdleic acid,ofumaric acid, itaconic

acr¥ da %ﬂ&lﬁh{é%@ﬁ Ql%ﬁ?forﬁy laéig nzlc?yla%hodmetﬁgnf)rogynleashﬁ%co leid vi-

Vi ny am
polnybtmbfdlewegblymal iélyb\nmiec pyliyethydeneplytolandnpharylatg] polyethylenegly-

o S LB L 88, SBERRLAER o, o

oxylated trimethylolpropane-triacrylate, ethylene, propylene, vinyl chloride, aziridine,

isobutylene, styrene, isoprene, acylonitrile, ethyl acrylate, butyl acrylate, maleic acid an-
hydrate, maleic acid esters, methylmethacrylate, vinyl acrylate, allylmethacrylate, allyl-
sulfonate, vinyl sulfonate, acrylamide, methacrylamide, acrylamidomethylpropanesul-
fonate (AMPS), C,-Cs-hydroxyalkyl methacrylate, C;-C,-hydroxyalkyl acrylate, tripro-
pylene glycol diacrylate, trimethylol propane ethoxylated triacrylate, epoxy acrylates,
ethylene oxide, propylene oxide, polyester acrylates, urethane acrylates, C;-Cap-alkyl



oxyl ated tri nethyl ol propane-triacryl ate, ethyl ene,
propyl ene, vinyl chloride, aziridine, isobutylene,
st oprene, acylonitrile, ethyl acryl
‘w’)?@t@gﬁﬁal eic acid an- hydrate, maleic ac?&?}u&%’oﬁ%ﬂzsm
nethylnethacrylate vinyl acrylate, allylnethacryl ate,
allyl - sulfonate, vinyl sulfonate, acrylam de,
nethacrylanide acrylanidonethylpropanesul- fonat e
(AVPY) , ydr oxyal kyl et hacryl ate,
n@baﬁyla%mﬂl »@WS é% PafP%yBc agigs; “ﬁP%muiﬁy‘}Pe‘ﬁew@aEP@B jatoms, vinyl
dl afoti@tiRving b FE10NAk KN aﬂﬁﬁpémerﬁiahf XdafibRh m’mles vinyl halides,
triacrylate epox acryl ates et hyl ene oxi d

pr 8Py s ghalgehol Sp@lnga@értgeﬁror&értwlﬁtce@on atoms - gipkatic hydrocarbons
ach £86m Llo £20ban Kibhns \ABY 206240 13388 bonds, and mixtures of these
PCT/ US2004/ 025278 17 net hacryl ates, vinyl esters of
caf9893)§'f-c aci ds contai ning up to 20 carbon atons,

vinyl aromatics having up to 20 carbon at ons,

et Bydrspléscolving] estsabfbatborgicraicids hdvag, frdtlh Dyd 2("édrboti€Soms are vinyl

v P05l PRSP SRS (o

8 carbon atons and 1 or two double bonds and m xtures
of Podsibie vingb arometics. cdﬁamnmdsese ofnyV/ itcﬂy!dne,eat @nd pahethylstyrene, o-

catboxylic acid vi ng f 1to are

Vi ytp'f%fegm Pé’u%’%fgn gtnec{g?yg% eng ‘f"ﬁy pregﬁr%&{ 05%5?’]& Examples of
Vi niftileyvee saylahieiie makinc\ﬂnaawlonanket ate. Possi bl e vinyl
aronatics conmpounds are vinyI tol uene, a- and

a}i] de¥ af Bnlorftie- bﬂﬂo}‘ﬂ]? (fh%.n éifbgmgtlé&% fetlc unsaturated
e er a Y,

cy styrene and, pre styrene. anpl'es o
n| Wmmcélsdsapl@feaabby‘h@)ﬂ |Ch1pn¢@nénmyhﬁbtl¢1dd¢r3deonl trile.
Vinyl halides are chlorine-, fluorine- or
br @RimResSestyi bihbR0are iyl ﬁ@&lﬁaaltﬂe}/ ad iR} 1USRLEH ether. Preference is

conmpounds, preferabl vinyl chloride and vinylidene

ch IgB(Fﬁl fpeyinyER R P%%lc%tplswrﬁwné frerrl 4o 4 §1BonAE: et hyl

ether and vinyl isobutyl ether. Preference is given

t 0 A¢ibpgrocebdne havind freth 2ab @lcarbom atbds Bnd§yof dlefiticlddublebonds, men-
car.bo ms. .As..hydrocarbons haying from2 to 8

c Dol AR Eiaghar TSGR dopne A eBbnds. mene ¢ on
shoul d be made of butadi ene, isoprene, and chl oropene.

Th dhe mmmmﬁsnay@soahempdiﬂnmpbwm pieggsbrymdi¢rule of the comono-

o S, Bl ek QDO YRR i
vi Al ofwbich mﬂd Bave teybe ﬁnﬁllderebrzqm aftpr mapelymerzat@nﬁn pret tp incor-
hy 58{ &n@i toﬁ&m% %Xﬂ&%%&rﬁﬂe b4 vy Eonbi FO I ncor -

por at e rres noho units, "vinylam ne and

V|nyIaIcohm
Process

L

Above-mentioned radiation activatable surface cross-linkers are capable of forming cova-
lent bonds by exposure to electromagnetic irradiation. Electron beams as well as UV-
light can produce suitable electromagnetic irradiation. Preferably, according to the pre-
sent invention UV-light is used with a wave-length of 220-380 nm, depending on the se-
lected radiation activatable surface cross-linker(s). The UV-light may be used in combi-

‘nation with an electron-beam, and also in combination with an IR-light. In case of com-



Process Above-nentioned radiation activatable surface
cross-linkers are capable of form ng cova- |ent bonds
by, to electromagnetic irradiation. El ect
pex OG0 LT 1 ght ,gan produce sui t&gg@mowzsm
el ectromagnetic irradiation. Preferably, according to
the pre- sent invention LTV-light is used with a

wave- | ength of 220-380 nm depending on the se- |ected

r a l at i Or}. &wabgg l&’?tpﬁ b%-g‘feuog{ﬁ}g%%ﬁ :ﬁ%‘fﬁ%&; is n-or{1 critical if the

eI Qﬁ[ﬂicﬂ{bnklﬁaﬁﬁ Udiibh kakes plﬁlceC@rﬂ’ﬁlltdﬁadds@nwfm th8 ofier electromagnetic

In case of c 20Q5/ 016395
cﬂ%%?%&ﬁoﬁ%?‘?@beai%m&ﬁw‘% fg'fr %)?P‘?nr‘f* donedr p ssriehpt §ifferent
ot Reddiatibe stbsO Fegadihtioch acwamlmm,cmsg lihierd) Qthich Iréduiré @lrelative
ifh%ﬁe @g plication of the UV-1ight takes place
si PHAPARAWY QERSHVHHoNNeTEe VARG WerleciapBRgMs may be necessary.
irradiation (i.e. electron-beamor IR-light), or if
ir ﬂradlheabiesdnt iivenltonethie rradlatﬂmr actisataifle dinﬁfce reegb-linker is applied in

|rrad| For l.e surfac
cr 85 sur} @8%53 ey ‘P’% ggg F@?%t ey f i B ATG YRSy P less than
of 2&%1 mumtpreferabmm quunaaﬂesatham m5%j dvien elogcireforablyemamounts of
ngges ln t he s n t he
i |o§%ac |va?5ﬁFmﬂ%ur gg%sg?%ggng is applied
|n anmounts of | ess than 50% by wei ght of SAP
parTh¢ spve! radiatioreaciivitgblé surfippernssdinkér thayshs spieaed oG e SAP parti-

MOLfes B{; %{e@ﬂs_a&l o ﬂﬁ1&z§fﬂ%ﬁ§£r§?fﬂé cﬁa%ﬁjgntslgz@ﬂtaﬁé &r‘rl% K Gladifofi may

pre erab y I'n anpunts 0
pr &F aprdisdl Yo deporaphish dtyengf and mogitangpusdy Wchg‘n‘h@ambwmphed to accom-

?lléltdr&é@ i ﬁ%@ﬁiﬁz&ﬂeﬁace cross-linker may be

ayed onto e SAP parti- cles by neans of a
fIU|d|zed bed sprayi ng chanber. Sinultaneous]|y
I RI”é’P"’ﬁlﬁ‘?r’a‘fll"B‘FF“h%Fﬁes %n%iﬂﬁll roserliplgng pay ﬁ’ﬁﬁ? plagp ‘Hrt‘y‘i’ ?F@I’Salﬁ geries,
Si MbichaBeeys tatridd\out inGhY ofey IisRaBdth t@abifidioR GAR MR-1ight] &5 con-
in the fluidized-bed. However, in

cross-1linki.n

cerPaiopal éﬁ!@%@e%meﬂbcaaﬁa u3edde el‘Wﬂk& $iep- QY eYSaH B Cpfaif gmbodi-
| N e do‘ftﬂihoﬁedeﬂt ﬁgdntlas little \| 290 laryerLis Qecfﬁ&ecﬁ %Irgrlee&s@uwhére only
any order n or i.n combin tion wt - |i ght

any™eh ﬁmowwﬁs SN P %er%ara.aaﬂgﬁtdl%%lﬁedo@ sgrel ¢mopnty g solu-
dr vibpflg step. However, in certain enbodi- nents of the
present invention little or no drying is required,

e. nl upt's of. surfac
cr%ggswf e%?sére %Eﬁ%é%“ﬁP%?% gB AC Zagiipn ﬂ%ﬁﬁﬁ% surface
of cees-linket iacmordidgh® ﬁmrﬁraaeﬁ iovensien leffedtively talfes toteee SARhe photo-
pap talchleegsrmms oPth'é Ii]admrn%rq hé 1vatolg1e suf alcc\:/ c@rtosasq nﬁers%‘I I n(é covalent bonds.
On exposure to electromagnetic irradiation, most preferably UV-irradiation, a covalent

bond is formed by means of the chemical grafting reaction.

In particular, the surface cross-linking may take place upon electromagnetic irradiation
by reaction of the activated photo-reactive group of the novel surface cross-linker with an
adjacent aliphatic C-H bond, forming a —C-C-O-H group in case the photo-reactive group
of the surface cross-linker is a carboxyl group. The aliphatic C-H bond may be part of a



cross-linker according to the present invention
effectively takes place at the photo- reactive gr oups

of QAtion activatable surface cross-1inke

f ‘rv%gﬁ’aﬁ'%g%/al ent bonds. On gxposure to PETUs2004025278
el ectromagnetic irradiation, nost preferably
UV-irradiation, a covalent bond is forned by neans of
the chem cal grafting reaction. In parti cuI ar, the

surface cross-linking may take place up
el BEAPYOPRIYAE RN T%aqlmréham BRAY b8 ale?th%sﬁa%'«mp [jgtivatable surface

actio¥alifkedr MbRék, 59&@ b tH@sateQrtRs-Ghket HB1eDAY 8 m&befpak 8f the SAP
cross-linker with an adj acent aliphatic C H bond,

f oPHIFIGS exposed o thy W@F"o‘lfﬁ“‘f}h&“@a&a@t@%e phot o-reacti ve

group of the. surface cross-linker is a carboxyl
gr C[hf.’refoﬂ'd'] at [ahst ppait o€ thestdfize RebssvAkeb moleaulés ibfm aadibhls, which are

2005/ 16395 004/ 025278 1 arb r
2 Db 0 SRR Sl le TR e L o 5RO Efoal) Pagiaeg by e polyrmer
acthd ik bleailss Wbleas eeactcd. g)Sﬁthl thmiqqmaﬂ‘ccgracpa lcémpréise® &y theGlolymer.

th Kk b t_qf th
Sis W RS renss o SEIG b it o b R crg it ligaled e cove-
paidsilg bomnd e sehiutie grais benisedb Pt polyfet dains uf (2 SAP part:

Co e et RS ioerOh b DR st sy B o cove-

gr Ganfly bemidnb iat kakt B\pait hemah&mem grcﬁpsioﬁtheyolgamer cﬁhﬁ@of the SAP

bl e t
by 2eEion P8 pitece Sass ol Ppatyy B o i BiER g SR g i
a afrdt leadt ;fahﬁllys bbt‘pﬁ)&ﬁiemﬂlimsfaéel dfkl&rSKEj)aﬁ’ﬁd]IéseHO\aéver QGMﬁared to

| ent.| d t t hat
o St e g RSP ie e SLIBE bty Ao is no
it rd:s&lc&ldsmthp eaboyl goﬁﬁs&mt ztlhﬂ:oﬂipﬁﬁ@(ﬁ& rmfn@ﬂ)ﬁs aliphkter groups w1th1n

{nﬁleeegpg %#;amsrogxheSSA(}’? Ell{eﬁc}é acc?r ﬂét oth%t resen ver?xr(])g %g A;‘gmber of
paIaVallablesrcacﬁhte sﬁﬂsribad:& snﬁb&serbssrlkkmgvprbdessn@ﬁ the }SAHEpartlcles is
bou on§§}i 13r/1 rg%%% S”I(Gil repore %ffhls %gsfsjté% t8 eavg’off*ve ah aé%ﬁ%omo eenowlls uniform
I—Io\m\fﬂc crwsmpmmwﬁed pr the surﬁmt cressflinking lcums&elh lttrclarmgurther-
t h?no%r gtzi? Pés'sfgi% JQ?H &85%51 the ﬁtheP & qﬁp@n{)de{gpe\é ?kpaga thenSAPc' known
coripmi the pri¢riet. ﬁhmmabl;s toamkphlm SAsP garml@snunhtstnffer, thtdy & more ef-
pol R r

oSS A B DR3P L e QSR AR B B i
si tiepos§ivle ta lherezsg thee zamacityr efdlee- §ARpartindespr ocess of the SAP
particles is strongl y i ncreased. Therefore, it is

PO Al Surkate B0 lﬁﬂc& R bt redrnartﬁe ARARIENAL $APYRIIRE The reaction
surface cross-1i f

ared to the surface
cr dakes mpigly Mefelen ému%mwf SAZrnarticleg;r Thatepeangydhas majnly 3liphatic
IOO%%duBL end&@ fﬁ%&g&ggroﬁﬁso%ch'af%xb%d ¥R LR irfty ¥ @R Qrface of the

degree than the Known
AP particles, undergo a cross-linking process, leading to SAP particles with a high de-

gree of cross-linking on their surface while not substantially affecting the inner core (=
interior portion) of the SAP particles. Hence, the percentage of the reaction product of the

radiation activatable surface cross-linker on the surface of said superabsorbent polymer



fromthe prior art. This enables to make the SAP
particles much stiffer, thus, to nore ef- fectively

gel - bl ocki ng effect at a given d
neu?g‘lo%/?ltz(’gbtql on. Moreover, it, is possible to‘i’lglr’@gzé'gjs{o 35278
the capacity of the SAP partl cles. As the surface
cross-linker is applied on the surface of the SAP
particles, the reaction takes nmainly place on the
surface of the SAP particles. That neans, that mainl
al PPHcdesi will ngierabls by ﬁaﬁ%rth@dh% pereriee gt 96 5?°tlmre¢}wb?féhe ra-
ex @iagdthclivhtdbREuMhe ichisd-Nnkef inkiB&ths sipkRABRHRAt fokener paiticles.
particl es, undergo a cross-1linking process, |eading to
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or e SRR B BRI SRR PR ot AR Sy obe

D ewsplirtkEé pie fechblyetariesdrtwbed 5 Whandl 1BG0 W [ rradi a- tion

time is preferably between 0.1 sec. and 30 nmin., nore
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hoi ce of t depends on the absorption spectrum

of tignig ecopsaiETiingt prewswﬁm veatiers &) eangifpctuping process Of ISARKRarticdgs less

us %&no&ﬁ'ma% Jéé‘ii’dbﬂ:goﬁ tHal c%k?ir%,%%&ss@iﬁﬁﬁg lobaks Q&Bfmﬂg to the pre-
nor e rapl cross-1linkin he di stance bet ween

UVs¢md ifyerfion£ar be pasriedqut wm/ gpickly apdyhanee, songladds ﬁkeé@uch more

Pr ¢fRieARIn eV@olnfovbiah WRRTachuridipARRes 15 cm  Conpared to
the surface cross-1inking knovvn fromthe prior art,

t he surface cross- I|nk|n .according to the prese
i nyBHbeTgere; & é‘l‘Ff"ﬁ‘a rieRsion, procesds ﬂﬁ‘é‘%‘g’ the s“rtface CTOSS-
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desi rabl e e contrary, the cross-linking process

ac &t |ﬂ?‘f’gs‘%PopaftH’E Spr e-
Another advantage of the present invention refers to the neutralization step. The a,p-
unsaturated carboxylic acid monomers are often neutralized prior to the polymerization
step (pre-neutralization). Compounds, which are useful to neutralize the acid groups of
the monomers, are typically those, which will sufficiently neutralize the acid groups

without having a detrimental effect on the polymerization process. Such compounds in-



sent invention can be carried out very quickly and
hence, strongly adds to a nuch nore efficient and

e eral | manufacturing process. Furt&
gwﬁggkéu%¥ace cross-|inking,reaction procee g&ﬂgmmwmgns
qui ckly, the surface cross- |inking nolecules applied

on the surface of the SAP particles have less tine to
penetrate inside the SAP particles. As a result, the
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f umiakesinl ﬁsbd)&& riehﬂrd{izﬁtg)nrcﬁ“ alod inOvSners 8 Sbdlemtdd @ofadim hydroxide or

part'cl r. advant age of. the sent invent]an
e To B a T RRE R Pt 30 padieots Solon com
un:pﬁmug dieatlp-andaboad ¢£bRglidadidMeRdicrs Bir&n&itrth®Ation). As a result,
neutralized prior to the polynerization step
( prtis-GERREY] groups comprsed by s Su a@satuvatﬁdc%rbamxw& mpnomsrs are at
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CarB ROt frEm i sk Pese sy apEpsecdy shruio ke shsorpton of

C anigei yhtb ¢heaSA T paificlés vBord AMEBY, aih€ lighid |98 beP@sorbed against an
[ di um hydr oxj de i s use

tiall neutralized. |n.cas

ne dEPie D LT e iR oLbe ﬁﬁ?ﬂcateﬁya fst Apepreefipmerpble’ sodium
di $&0eiithinabe $AP paﬁaés stbhidly Pelittd tHehsophad &ﬂﬂﬁuﬂqﬂtb Eﬂieq,amdes
nmononer s, and |t|vel%p char ged sodi.um i ons.
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PR AR T e Lorp e Do L RS ot B afvation can

t heyrgepinoredse theagpiR iyl 6f tROLAR pbficles 2bl theSHEEH BMiduddShsérpEon.
freely novabl e MAthIn the SAP particles. In absorbent

ar tI‘hg L H&.—hmk a%rregc{ fe {hn %arg H ou the polymer

partic ypi ca r ! ES %s

t i [Henat, thaldarqe af mcutellzamnp hasSebe lailaneetdatnthmhb yeeld it@durfaceouors-link,
f ' t i

i L8Rl ol s ent AR el B Ot s by

the urine nmake absorption of . _ o
According to the present invention, the surface cross-linker comprises radiation activat-

able groups and —once activated e.g. by UV irradiation- it is able to react not only with
the carboxyl groups but also with the aliphatic groups comprised by the polymer. There-
fore, it is possible to neutralize the monomers to a larger degree without significantly di-

minishing the possibility of later surface cross-linking.



liquid into the SAP particles nore difficult, as the
liquid has to be absorbed against an osnotic pressure
c he ions of the dissociated salts.

fsgéﬁg no@éble sodium ions,wthin the SAP pgggﬁ@yggmsus
strongly facilitate the absorption of liquid into the
particles, because they reduce the osnotic pressure.
Therefore, a high degree of neutralization can

| argely increase the capacity of the SAP particles and

t hécepding tof the  Rfeseet EyERiopt ihisn carprg! greups emprised by the a.p-

cr Qﬁsiﬁﬁdt&i@ﬁb%xﬁtom ianJn'ib?s &t tprerf&%ﬁ atfedsh 56 'f%? fé BRYYbly at
groups of the pol yne Hence, the degree o

ne trest07oz aen awrmgfeltablywéleb%7%ﬁ arhevER F‘ﬁfetﬂai‘i,ferﬂ'é‘é getpgen 75% and
Su b%%%%ut‘?amécﬁ }ﬂehé& Kalso tHE EAbS1 QQ cgﬁgﬁs%a %¥ He&DE- u{?@{%?ated car-

use of the carboxyl groups. Accordin pr esent

i nbesrlic @eid of Fie polynienare at keast $01%.rase prefamghly gtégast 70%, even more

r agfe bq’yat‘rl‘&atsf 2594 and%pén%fgg PléRTan twé%ﬂ 665, 3d 362k, allzed
Irradiation- 1t 1s able react not on

W th the car boxyl %roups but al so vvlth the ali phatl c

gr Suptl Bt advartaasyot the PRty dventionns the rdygtien qf jundegired side-

POSGktInS dindhgtB! §d‘xﬁEé &BsslIMRINTPRREB! Surfal @odsABIAE kAKEH 86 the
wi t hout significantly di- mnishing the possibility of

| aPEPT B4 PR Ingieassd qMPRIaUIRS, copmopbaspundenapve 150°. Af these tem-

PCHL 32004kt Q2R 2K S surfade A6&AMING FedcBort ﬁ%c]ﬂé»%aelmt also a number of

i nvention, the carboxyl gr conpr.i sed the a, (3-
unSeTfeagtians iR g éﬂhé(gﬁ" gﬂ’ﬁﬁ’ﬁé pithiz the rps%@reé P%I‘BPV Jeavage

I eaﬁam&@s YoevidRiP fiHERE Y akd Hcr?l‘ic adi® avhorf@¥0 TIRYE BidéRh&ions are
preferably at |east 75% and even m)re preferably

be tigdlyindesyed, hecausgabay eyt inpAL paticlesavithedecrsasescapprity.
car boxyl groups conprised by the a, p-unsaturated car-
bom)sltlilecsuffedeabr@ﬁ mﬂh@ moéeymboramg tcathe bxesa:st inbdtif) dd¥ hé& necessar-

pref era

P F80uhedla 55D o U R BB FalifabhbBis Smeraus v

neudg eiéqtrbmdgneﬁc gtadlatios, lsudhhas rU\aatwmtlaxg aghagé sﬁheeapmms @ret consid-

o SBPbsRReth ACRBaR £ PO DR el ofheR o pingresction can

Su ipfedarably bc)ssc-otnphsthledl gt tempwntufes ofildss than p00°6:r pmfdrably at tempera-
gl.\%ljrgsr l%%&hﬂlc%oe ‘Q’; Ff‘xgoré E nE?aﬁ) ltlr %‘E’Pera%lormgsts t%arqfsro‘l"éﬂ Eved more pref-

s urefahlyeat amsatﬁremllcssrtgarr tﬁmﬂ |mnst prsfezablyi avﬂnherduues Etheen 20 °C

nu o t \ :

o S R AGHSE bAE bS5 gt ot e

cl peratugps abafe 1600 A&r s previ ousl y for med by the acrylic

acid nononers. These side-reactions are highly

unge gjet ek tehh &@M&? altohﬁ‘cy or ag&l‘él 150N confihonBAS, p{tphé‘d {8 $heNutee cross-
decr eases caizTEH he surface cross-T1nking

pr ekisg PReess prgt¥qr@>tbp pEofATle 818 DAL Rattisles Fapetignse shansq their color
Ne@@mSwhite to yellowish. As according to the surface cross-linking process of the present

invention, it is possible to carry out the surface cross-linking process under moderate

temperatures, the problem of color degradation of the SAP particles is strongly reduced.



i1y need increased tenperatures but can al so be
carried out at noderate tenperatures us- ing
el etic irradiation, such as W irra
H@ggasnﬁgﬁreactlons are COQ§Id erably redugk%hk%ﬂMM5”8
Accordlng to the present invention, the surface
cross-linking reaction can preferably be acconpl i shed
at tenperatures of |ess than 1OOC preferably at
e - tures less than 80 C,_ nore preferaply_ at
.?E@F & Le PESENt {TYERI0BQORS, SWERRS T qvEs HRKep Py e lesiss T &fterna-
t enpay,atv o moteQfFerb 440 coss-1MARSHs, dah ®F appMell,Yalleing radiation ac-
tures bet en 20 C and 40C. In an additiona
prg‘gﬁ Lrfags oSy ‘ﬂléer%f the SAP is typically carried
out at tem peratures above 100 C. At el evated
t edparfarther alteratios) ook armab awrfacd &odE-lmierbeihg/radiatidn e dvdtable sur-

the surfa r,0ss+ Linkin ss_known f.rom

or 5% sl aR e phli ke BT el P SR b ysable sur-
colfae croﬁsr—hnﬂaemhe t.6l ,A-butyrelid]. duittihembAslingent dlredS AR pdricléstfarther have
surface .Cross-| { nkin rocess. of t pr seqt )
e Ry et SR SRR e o RPN grqppsatgat st par
C r msHsy &xpnded g tmil' meserfam@étherﬂm’epaﬁicxbcs ahé wheret thé eh8rmally acti-

en1of Ior de t he SAR i cl.es
o el SRbEC B R o OEREAOR B o hoobs it R e io B s
23 le&st@amalllmgcpbmdbh dlersnﬁace of saidsuperibisaibent QOIS airtiodes.
cross Iinker can be selected or, alterna- tively, t wo
gﬂdhftlglg g&ltvatﬁlﬂg glﬁﬁl@e %%Slﬁik!elj il 55%5 a thermally acti-
app el ng radi ati on ac- |vat£ﬁ e sur
cr crstsblb isiese scrosadinkertf both HEY laactlmon cenil vingreaserk tmpemmr@ (above
sur I activatabl e sur-
f agg@S?gESQ §S ef?}((tgg &ggﬁé & lg%?’?gltggt oget her with one
nor e thernall actlvatabla sur-_ face cross-Ilinkers,
él‘ he ﬁ_ad;f.tlﬁrb%célﬁﬁfi ¢ surkage ctrpﬁsgmlgmpﬁq@h]ty us¢d,ig adigpid solution, more

palbt-df&-ﬁtﬂ}‘amfawht]ﬁwﬁséaﬁfﬁen to conprise carboxyl groups
mhereln at | east sonme of the carboxyl groups are at

san okl el GFERERN PR Pl SRS 6 el cros-

sulihkag aax:lbdieshdhilbﬁkadrevéxﬂy GmthalS&AlPtﬂaytlchmdtot@ dat'mg B Sitradiation.
box rti.
D et e e o e Pl R SR 5Pt o olpi? o

pamh&cles. In case a radiation activatable surface
cross-linker is used together with a thermally acti-
vat, gl Gesitit@ce cross-linker, both UV irradiation and
i nCreased tenperatures (above 140C) are necessary for
the surface cross-1inking process. The radiation

actihg S8 prigicles ofthgRresepigRYention are prefesblyrapplisdm Psorperiprticies. As
a hukdgUiesbirs @bdstteRNartid1® Feers to devices that absorb and contain liquid, and more

specifically, refers to devices that are placed against or in proximity to the body of the

wearer to absorb and contain the various exudates discharged from the body. Absorbent
articles include but are not limited to diapers, adult incontinent briefs, diaper holders and

liners, sanitary napkins and the like.



preferably in an aqueous solution. To obtain SAP
particles with evenly distributed surface

CrR8Sioshitsisng. the surface cross- linker has ,

di stérll' ut ed? evenly on the SAP particle prior Pttcg/l}g?ommzsns
during W irradiation. Therefore, the surface
cross-linker is preferably applied by spraying onto

the SAP parti- cles. Absorbent articles The SAP

particles of the present invention are preferably . ..
apprieeediahs 'EF%‘B?‘B@F& of e Rresetdnvepion g5g digheis Asiused Herein, “diaper
absefelenin asbrbedlt erticRfgeficdallyOv@ie by Gmtd dhd tincdfRhdbedbk about the
contain liquid, and nore specifically, refers to
devi8&that are placed against or in proximty to the
body of the wearer to absorb and contain the various

ex UD&pesbld! 5 mbmirhgeeth tbrdestribdartitiesdiiat afdgeoerhliyndot irgentiedtods laun-
include but are not. limted to diaper adul.t .

| sttt Br Qi BBl Gdlshle, ey S ERER e P e atr  sngle
sansd ardy prefpdbly) so e decydia], kodysnstelOr 20BWiE1EGB8ed of in an environ-
PCEeH%ﬁO%” %%gl%ﬁg 6%4 Preferred absorbent articles of

t he pre%en PAIRVERTTON are di apers. As used herein,
"diaper” refers to an absorbent article generally

wo rFFEuEs/ 1 fsref plprt wiew 982 idispes0ian @ prefesesd soMadinbufiof an hsorbent article
| OBlordifif f0he pieleAPAPARLE Tt Siah@0sldGhh s I dIEddaBRtied state
articles that are generally not intended to bé Taun-
der(eq withopt ¢lestipiingiucad wonttacien).diortiang 9 theistrectyre afgeppt away to more
| NRAGLOmD SndbisHa sEiRTrabE BE dRpaidg i

prefer a%oy, to ﬁoe?r cycl ed, coﬁ%gétjgd%%rpoqt(ﬁeo?vq\%s%aper 20 that
di spyacitia yearpmis faeingrile viower. Phernhagsisy22 b theatidpot 20 meliguee 1 com-
Fi GHER 1t rhain Bod) R he\didplt 2 TR b ARD? fo6erififlinclud-
en%odi ment %?ocg'ln g}g‘soaﬁbent arti 'cEe ca_c %?%%n‘%ﬁﬁqgg{eﬁggmdw
pr degenliquithresYieysdppsheph 4 afidip e diqpid igprovipusi hackshest 6. Jhe chassis 22

O Utmay WG GRIERGARE of bR bEthe Ghsofbent Wrd POl BsiWebn the topsheet 24
i nduced contraction). Portions of the structure are

cuttnd s packsheshite The thassis 22 pseferably Werthghieloflapisislg panels 30, leg cuffs
st r3t§ WithleBas mbBSer PRANG wiikt felRfe ROTH RE c@s 3284 mejl%’%gsrt feature

20 that contacts a wearer is facing the viewer.

chad §ypically cepprisp glagicapsaben gORaengtipgiiio ofi the digper iy qogigured as the
t herolPivAlstROEdn 86 ofl thediflle? BE 'The Gppolii€erddpinds dmfigured as the rear
conpri ses an outer covering |nc}I)-ud- ing a liqui éur '

pe M7 FREOnS < dhst diapar 2th dhe intesmpdigte pertiphpkthy digpes is configured as

bagkesheeh regfon MR 3BAR 16itudiBMIyHetifteh el AR afPRbr waist re-
or all of the absor bent core 28 encased between the
t owx}ée'}'hezc;otch region 37 is that portion of the diaper 20 which, when the diaper is

worn, is generally positioned between the wearer’s legs.

The waist regions 36 and 38 may include a fastening system comprising fastening mem-
bers 40 preferably attached to the rear waist region 38 and a landing zone 42 attached to
the front waist region 36.

The diaper 20 has a longitudinal axis 100 and a transverse axis 110. The periphery of the
diaper 20 is defined by the outer edges of the diaper 20 in which the longitudinal edges 44



~and the backsheet 26. The chassis 22 preferably

further includes side panels 30, leg cuffs 32 with

el j ers 33 and a waist feature 34. T
cu‘??gboglg{gg%g the waist featyge 34 typicall yrb?g}un%g'lo (278
el astic nmenbers. One end portion of the diaper is
configured as the front waist region 36 of the diaper
20. The opposite end portion is configured as the rear

wai st i.on 38 of the di r .2 The i nternediate

poriih aFhecly prali i hsronei BT e of s s @Dap dhond cdges 46
I egu® Bendrally Parhltd toetké @iEverde@RIG il L 16k thedidpér D@t ween t he

front and rear waist re- gions. The crotch region 37

:js a’f;)hg?ha 29k % also mcludtc oglﬁld {;e%‘ %g ass Oesqu\?)lwgﬂ%%l Bxgﬂﬁéugwgtﬁ;%t and rear
vveaaaepamglsl ©gs. caﬂ' feetum; ddsticsegi trslikdGo prodid3 Betram it i conthititient and

Lem conprising fastening mem bers 40
pr eagera lcﬂ%ac?%% ched to the rear wai st region 38 and a

| andi ngs zone 42 attached to the front waist region
36. Thlabsogheainrore 280ndyspomariseany Rhsodbentaiategial thati9genanlly eompressi-

tr Hie Vbt aﬁfé' &nl&ﬁ’aung'&ﬁhp%dr&'agﬁ){ aﬂﬁ aztiﬂaﬁle ogét%&%[ngagd retain-

is défine he out dges of the
whi i liquids Sll@h?g uripeiind gthepepgiain bady m@osumwwt core 28 may

PCTJO &%%925%%@ of %gulﬁ;dﬂso Htﬁxﬁégérla)/s chgl;nghja%s%cflﬁ dlsp§sable dia-

| ongi tudi nal axi s per
edges a6 Othﬁrmbsg@mémplpvudaﬁaﬂommwed wded ptllpawbvlers sgenerally re-

axi il 2 0dir £t eE)Qh‘@Eg Bfk Al SLIBG]C Ofbeht Her ﬁuderz:ﬁpg(g@ellu-

ot her features as ar wn I n e art I nCc
andoseerpddinggneltdieval rolynygas, dncludimg c@@amwt@gucaay stgffqne@ mgdified or

t herdsk KifkddQe QY fitRrPELhE inclulabng tlgs‘ﬂg %v‘gigﬁ gff‘d“ssv?erlgxgmates absor-

aesthetic characteristics. The a t core
c orhsRt feamss pRpoTbERISPAnEPRs: absatbentisglling materisls oyanyentizer lﬂyown absorbent

CONRAi&m$ br combﬁlatl&ﬁ iof ﬁﬁt@ﬁeﬁi Q‘he £H§5}béd't H)rE aaly ﬂgth Pcotn{ﬂ)ﬁse minor
wearer's skin, and absorb I Ng retain

i nGMougE K%@C@»IM&WS than éj& °)nf€f nali*raqlb@ phsprbens magﬁnﬁlstﬁgg@as adhesives,

exupabe sils AHagneafksor bent core 28 may conprise a wde
variety of |iquid-absorbent materials conmonly used in

d| abl e pers. and ot her absqrbent artjcles s

s TR 818%\7%8&8“1&% g P PSP 4F FRPIEg 25 Fepamatc-
t o ms Th¢ SAP |ph.rtlc]E9(afﬂmé @fgzsdﬁf mtaéﬂme? pfefdribiphre padded il &Rbunts of at
mat er i nc. Ccr ce u- ose
o1 S S5 P o A e S oG iy 15 00%, even rore

St i p‘réfaiabld at leaxel 7 5% el sbitl evev & pleferdBcht Radt1900%:QF iveight of the whole
gl ssue, including tissue waps and tissue

I arﬁ Floé?eél CO%psor- bent foams, absorbent sponges,

absorbent gelling materials, or any other known

abdoguseAshows a cross-sectional view of Figure 1 taken in the transverse axis 110. In

Figure 2 illustrates a preferred embodiment of the different zones comprised by the ab-
sorbent cores. In Figure 2, the fluid acquisition zone 50 comprises an upper acquisition
layer 52 and a lower acquisition layer 54, while the fluid storage zone underﬁeatﬁ the

fluid acquisition zone comprises a storage layer 60, which is wrapped by an upper core

wrap layer 56 and a lower core wrap layer 58.



material or conbinations of materials. The absorbent

core may further conprise mnor anounts (typically

| 658 ﬂg@ﬂﬁgowa of non-liquid absorbent naterh@%ﬁmuﬁﬂ&gns
as adhesives, waxes, oils gpd the |like. Furthernore,

the SAP particles of the present invention can be

applied as absorbent mate- rials. The SAP particles of

the present invention preferably are present in

a 50% wei ght qf the whole :
o e pftterl et BB 8¢ b B ion evet SSpOL S amnvpr fbri
pr eflereabhe lawer sagsitiqtbhyapefatbly lcomprtses Aaietuger @fcRérmiohlly stiff-
at - 909 [ of the whol absorbent care,

7l noe Ny Do B bl bt A2 e At G aatcinding fber.
t aka anather tphederted anbodimes tathi ®qdidifion layers &k Grovided from a non-woven

il t.€ . red .embodiggent of .the different., .

) ortabted 5 s e bl 30 BREE BR oo o preigfcs o dirc
t hecofitagivdthdloaptiragetlayen zone 50 conprises an upper
acquisition |layer 52 and a | ower acquisition |ayer

54,10 Whirkerrdd Gttt b - th 18 op Ll b
acqﬂ%@?t[on zone cohprisggﬁgﬁg%%?%ggﬁﬁgggfpgghaﬁ%f%ﬁa%mwnl
i s fenphich pyeramay ppegaled deasthenvilong theiy edges 6. syt adhdsiveThe top
CONgeWiRithd BB 12fr caiBe 20N [ R348

26 ﬁﬁ one prefer?gﬁcenggﬁinggﬁgﬁﬁgwﬁggéggéggﬁégﬁpﬁgﬁhyﬂand
| ayes battgmgdayes asy ke prorvided Eamftap of moreshparasa shetts of mateeials or they

aC Gy el diefafi@ f | i | il &lcH S
3l iR R L SRl Sl Rafle s o

chemcally stiff- ened, : rs,
hi ghtesial mayle wipned proyed the starast larerrep s Cifeldbi ndi ng
fibers. In another preferred enbodi ment both

ac ik Siotaige laytioie prescat Rvtioy PRl EoMPries MNP MU mixed with fi-
materi al .ahkig Is preferably hydrophilic. The

ac QIAUS Pefegals| QY matinials af skl fos thezbyprbestore mepnalspche comprised.
with the storage layer. In a preferred enbodi nent the
core wap material conprises a top |layer and a bottom

| ayer, which [ayers may be seal ed together along their
edges, e.g. by adhesive. The top |ayer and the bottom

| ayer can be provided froma non-woven material. The

top layer and the bottom|ayer may be provided from

two or nore separate sheets of materials or they nmay

be alternatively provided froma unitary sheet of
material. Such a unitary sheet of nmaterial nmay be

wr apped around the storage layer, e.g. in a Cfold.

The storage |ayer the present invention typically
conprises SAP particles mxed with fi-



brous materials. Oher materials as suitable for the LLOYD WISE
absorbent core may al so be conprised. LLOYD WSE 27
What is clainmed is: 1. Superabsorbent polyner
particles conprising a water-absorbing resin that has
been reacted with a radiatio?7activatable surface
cross-linker wherein the reaction product of the
Agglatlan ctlvatable surface cross-1linker and the

B¥ng resin is present at surfaces of the
super absor bent pol yner particles, wherein said
radi ati on activatable surface cross-Ilinker, conprises
dt Supergbsorbant pelamst paticlss comprting & Wgtesabsorhing reun thaghas been
l e
c o?éa tctegr(]i ¢ it %pdd?agfo@%cgg%%mg%lﬁﬂcg cg{sg ll’igﬁ%rﬁvl%ggg Ghe rrcleactlon product
spaf dte rgdhalnqm &tivatablessurfatcherossplnder agt the pwa&rl a:bS(Hbr-qgaesan is

or ;%F%e%gchfewf @éhpé?%g&u S} Q(ng?al St n«% %bwhtebem said radiation

M"’ﬁét@@l%le alphcd cRRL-YIRE o @ébodt [4hs thvoqaﬂi‘ﬁhgﬁ h'étﬁfatable groups R,
wei ght of up to MA-- 10000 and wherein said

r adaidtat lmstetwpurmamactﬂ @tlgat@bbsgr@mrRebetm@cq;\atmtlmbound to each other
diff are selected fromthe group consisting

oL P are sl
of T &) 'atet OPHPREAE  Werzophenone, ant hr aqui none,

xant hone, thi oxanthone, canphor qui none,
terephthalophenone benzil, fluorenone, -ketocoumarin
andvhezgin thesRases BEQUD s ppeeE SEMD-selested Hrome thergspi ¢ conSIStmg of an

Xa ,

A AR AROCYE g FTRBL ML OFRD: apd s pobmeri roup
- k etitcomotecular weight viutp wddw—=00@00d0nammicet ophenone
derivatives and benzophenone derivatives al so

conpri se condensation products of acetophenone

derineadih Y88 ratliatRRNEARPRENE RFoupd B Ar¥ @tlel 48R or GPFREMSNAGre selected
at | east two acet ophenone or benzophenone groups, and

b) fromythegrouroenmsisingigi:a first group selected fromthe
group consisting of nethyl, benzyl, aryl, phenyl and
substituted phenyl, and a second group sel ected from
t he) agtehen6¥) bersdophéhodt, anthraquihonegRardhdsi¢| thidxahthofe,4

car bon atons, cyclopropyl, cl gpentyl cycl ohexy
a, aa@pmrﬁewaq: RWPhtgﬂep%ﬁﬂﬁwgwaﬂR%n%d Kﬁfﬂ?PBﬁnﬁ“% andy

P IS0 B She- | Gen spéegﬂr 0 hél?«hﬁaumné Oy St FheS %e%t% up

via an a fon group {her e et vieen,
V\heamphorquoﬁec mne;bhgtabmghenmee,dmatld}nﬂhqrebmm ohnﬂokstaccdlmarin-
spacer %B S.or to
erivati es herein acetophenone derivatives and benzophenone derivatives also
comprise condensation products of acetophenone derivatives or benzophenone

derivatives, comprising at least two acetophenone or benzophenone groups, and

b) a group comprising a first group selected from the group consisting of methyl,
benzyl, aryl, phenyl and substituted phenyl, and a second group selected from the
group consisting of an aryl, an alkyl of 1 to 4 carbon atoms, cyclopropyl, cyclopentyl,
cyclohexyl, a,a-dialkoxyalkyl, and a-hydroxyalkyl and wherein said first group is
covalently bound to said second group via an additional carbonyl group therebetween,
and wherein the second group is covalently bound to said spacer group S or to

another radiation activatable group.



anot her radi ation activatable group. LLOYD WSE 28 2.
Super absor bent pol yner particles according to claiml,
wherei n sai d superabsorbent polyner particles
conpri se honmopol yners of partially neutralized

a, (3-unsaturated carboxylic id or copolyners of
partially neutralized a, (3-unsaturated carboxylic

cid co I nerized with a nmon mer ri.zab
B SHBRPRrEE PR BER R arerioe SRR LFRT e Superabsorbent
co 'ﬁgf})rr?ér Bgrtﬁiés RBAtiSe BEAGRTym¥RSF BarfiaRy nkRASize® 8/Fudhturated
said” aliphatic groups are at |least partially exposed
on chthexglitr 4cid er afpobyanats efipeetiabysmaubrehized qflunsaturated carboxylic

artjcles and erein said rea tlon uct t
P DAY R PR dn o er siob pingaeN tegpifhgsaid Fomopolymers
covekan %bﬂol?ﬂ@ﬂ@oﬁ@r@hg aﬁﬁﬁa{tlcagr&ﬂfst wﬁérehﬁﬁ I@dst $omad bfCsaid

groups at ast partial exposed on the surface of
s amd;ipha]p@ra&mmr@eﬁpaqg pauylﬁéy exposed en the sugace of said superabsorbent

ooB LIRS ARG B WTRp B HRHGT pRERE T ikhalifhiGh Blilatibte

C OrgffhdeccrdddQinkef iscobMetid} Ekhind% aSlaadl aaiterf tlﬂi&lgb@ﬂmgoups at
resin and |ess than 50 parts by wei ght of sa

r adeast pasHalbicenpeseden @e§urrf¢0&ccé“ selndéggerﬁ serkent polymer particles.
Super absor bent pol yner particles according to claiml,
wherei n sai d superabsorbent particles conprise said
Bezﬂnbéuabsqmbm polynen pamictts avcdrdiag t(acidmh ih, whereintsaid swperabsorbent

portion . sai d superabsorhent p cles, erein the
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the percentage of said reactlon product in the
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activatable groups R are defined by the follow ng
ForSaid sypergbsorbent particlgs, whergin theyperggnigge qf S:Hdgquggq/@roduct of the

W SEdiation activatable surface cross-linker on said surface of said superabsorbent
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polymer particles is higher than the percentage of said reaction product in the interior

portion of said superabsorbent polymer particles.

5. Superabsorbent polymer particles according to claim 1, wherein said radiation

activatable groups R are defined by the following Formula:

2 VIS



29 wherein nis 0 or 1, and R is selected from

substituted phenyls, unsubstituted phenyls, Cl LLOYD WISE
CA-al kyls, an ethylenically unsaturated group, acrylic

groups, and nethacrylic groups, and R2 is an organic

group having froml to 100 casdon atons, which may be

interrupted by up to 49 oxygen atons, and R3 is
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r adiethaconic sreunsyvandail is a8 orgaatcegrewphaying fir@rlsto 190 cappon atoms,
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periatiiey BE b BP L Bl DB B AORA MR, i st from o
babkélogen atontandn mbthgl freap. core between said topsheet

and sai d backsheet, wherein said absorbent article
conpri ses superabsorbent polyner particles according

60 S%Féljaﬁgo}beng Pol@ﬁw@ﬁ&‘%fé@ Becordihg € Qaie® TPKh&EiRGaid superabsorbent
super absor bent pol ynmer particlesS according to claim
1. polymer particles comprise at least two different reaction products of radiation

activatable surface cross-linkers.

7. An absorbent article comprising a substantially liquid pervious topsheet, a
substantially liquid impervious backsheet and an absorbent core between said
topsheet and said backsheet, wherein said absorbent article comprises superabsorbent

polymer particles according to claim 1.

8. An absorbent article comprising superabsorbent polymer particles according to claim
1.



