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40 gel-blocking occurs, this may cause the fluid to leak from the
hygiene article. This fluid will also contain soluble components
of the superabsorbent. Rewet is reduced by modern
superabsorbents, but not completely prevented.

45 It is an object of the present invention to provide modified
superabsorbents and a process for making them which on use in
hygiene articles, for example, ideally cannot lead to any



X 25 R1-O (CPP-¥3B6n- Rz where R1L and Rz are independently hydrogen, alkyl,
al kenyl or acryl, X is hydrogen or nethyl and 30 nis an integer froml to
10 000. R1 and Rz are each preferably hydrogen, (Cl-C4)-alkyl,
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15 the rangePFr3#td6to 50% by wei ght, preferably |ess than 20$ by weight.
Preference is given to crosslinked polyners of nonoethylenically
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al l'yl pi peri dipbdun BiQRGdEe1 Hhed iRk Bh 082 Adpo1yher i £aaepl @£\ vi nyl i m dazol e,

1-vinyl-2-meghyl |
N-vinylim dagg%ll nfeﬂn% %gliﬁgﬁdg-t%k %Ll&]:ﬁ%%}nlrslggérl Vi n“ﬁiﬁ)ﬁér RyTi rﬁa&azol i ne
or "1 nyl < SERPRERA § kS o PR RPERLEL e (GOUROTYPERIZS! GRRFS Mot Fee
bases, i nﬁﬁu‘d%’é‘??ﬁtzéfdoﬁéihiﬂ'éﬁr 2905 5Pt CFos g Hakp5homesybsRaUeRt LYt is al so
possible to use dial kyl am noet hyl acryl ate, dinmethyl am noet hyl

nmet hacryl ate, 40 di et hyl am noethyl acrylate and di et hyl am noet hyl

nmet hacryl ate. The basic esters are preferably used in quaternized form or
as salt. It is also possible to use glycidyl (nmeth)acrylate, for exanple.
45 Useful crosslinkers further include conpounds containing at |east two
functi onal groups capable of reacting with the functional groups,
essentially the acid groups, of the nonomers. Suitable PF 5317 6 8
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PF 531 76 10 BF 3¥®l&st is preferably ascorbic acid or sodiumsul fite. Based
on the anount of nononers used in the polynerization, from3 x 10-6 to 1
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35 The acrylBR 3316 used for manufacturing the absorbent resins generally
has the foll ow ng conposition: Acrylic acid 40 Acetic acid Propionic acid
biacrylic acid Al dehydes Inhibitor 45 (eg. p-nethoxyphenol) 99.5 - 99. 95%
by weight 0.01 - 0.5% by weight 0.001 -70.1% by wei ght 0.005 - 0.2% by
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el evat ed F2rherlacyr BILYQL 4 orlzzécet@m 5| adgbkianr pxedrRkerat |fr¥(9|muaet? or
exanpl e: 30 400dmoloef pathyglepei dyideonpduiddsosueh aasiidlgby cpaptolphosphonat es
or ethyl ene elijyaehedyUyeysl dilaceybete, Rithghbne ogyboln dehberscflagel yal kyl ene
glycols, - alkQxyghh¥és COHPYRASthacRAlNdS! b dtfitioRZ bl obMid¥s ITROEAUS
based on pO'Lyet 2431 6¢ SiRlrehl! Sglw%%apbﬁ@f d 1y8X20D) © |
bi s- N-azi éédl name ?E %‘ﬁlﬂ] es_.or ya qg: and their reaction
products 49 RETHREEY R RrdRtAY etd’cﬂryBPg LUcH VLY Pﬁ??Ene gl ycol ,
1, 2-propanedi ol , 1, 4-butanediol, glycerol, nmethyltriglycol, polyethylene
gl ycol s havimmlaveragelmee‘euhhso vsieic@,htiempmmﬂ@& tonfaims adi leasid
pol ygl ycer ol oned ot gfaeyi FabIe0lethg0eidallly Uhsatitured atespoind hasaepstyol s
and their esifs SsuhBr CAIRPWNEE group. The functional group of these
25 crosslinkers has to be capable of reacting with the functional
groups, essentially the acid groups, of the monomers. Suitable
functional groups include for example hydroxyl, amino, epoxy and
aziridino groups. Useful are for example hydroxyalkyl esters of
the abovementioned monoethylenically unsaturated carboxylic
30 acids, e.g., 2-hydroxyethyl acrylate, hydroxypropyl acrylate,
hydroxybutyl acrylate, hydroxyethyl methacrylate, hydroxypropyl
methacrylate and hydroxybutyl methacrylate, allylpiperidinium
bromide, N-vinylimidazoles, for example N-vinylimidazole,
l-vinyl-2-methylimidazole and N-vinylimidazolines such as
35 N-vinylimidazoline, l-vinyl-2-methylimidazoline,
l-vinyl-2-ethylimidazoline or l-vinyl-2-propylimidazoline, which
can be used in the form of the free bases, in quaternized form or
as salt in the polymerization. It is also possible to use
dialkylaminoethyl acrylate, dimethylaminoethyl methacrylate,
40 diethylaminoethyl acrylate and diethylaminoethyl methacrylate.
The basic esters are preferably used in quaternized form or as
salt. It is also possible to use glycidyl (meth)acrylate, for
example.

45 Useful crosslinkers further include compounds containing at least
two functional groups capable of reacting with the functional
groups, essentially the acid groups, of the monomers. Suitable
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propyl ene carbonate, - carbonic acid derivatives such as urea, thiourea,
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40 triethylenetetramine, tetraethylenepentamine,
pentaethylenehexamine and polyethyleneimines and also polyamines
having molar masses in each case of up to 4 000 000.

The crosslinkers are present in the reaction mixture for example
from 0.001 to 20% and preferably from 0.01 to 14% by weight.

45



Opti onal |y, BR&IN# ogel - formi ng pol yners may be further nodified 25 by

adm xture of finely divided inorganic solids, for exanple silica, alumna,
titanium dioxide and iron(ll) oxide, to further augnment the effects of the
surface aftertreatnment. Particular pref®rence is given to the adm xture of

hydrophi l'i ¢ 15 | ilGRe0ka@ica Yo ?ﬁepygm@n average primary particle size of
from4 to 50 30 nmand a specific surface area of 50-450 n2/g. The

adm xture of fine di vi ded i nor anlc sqli,ds preferably takes place after
the surface %dPPRE‘B ’f’o??ttll‘?r“oﬂl@h nk?nﬂf%&?ﬁ?éﬁ i‘lkj SHHC"EY al so be

carri ed out M¥anere bBY RRANSNGEt h’és@llstt}raftaée Wlﬁh%ﬁplmrlwmpéﬁa@? of
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measur abl e MenokddaeeiddEPdinm parexpdisuliate e Hqbeisshupaperoyoslignéfatabl y
nore than 4 ,Miexpeesadt yhyiro§enlferd2ideoanti ghdium petrvkodl aulfater eberiadl y 13

ﬁSDﬁm al |1g ]Fv).fbedlgn iRy Pro o%%a.oﬁg Exdhp1é3, 0225uiddb1é4ordimicd er%?m?ﬁg ﬁrl q
i gher. gi 0 o e thresho
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triple co% ng’ﬁg peﬁﬁf d5y EBED eZBy RARS S Bas)&?ir%r‘\a "ol yacryl ate
refers her elﬁ?%véééhehyﬁﬁngEPthr?ﬁﬁiﬁvﬁéPyﬂer%e%ﬁ’&BVé BT RASNSHBRAGtE
aqueous fl uittsrt-batytopeisebatyratst yeoityhutyl aiess-2-ehhyhkexsaeatef, graft
pol ynmers, i ttdrxz-pueferpddisonohyncstye ,att@r\ﬁ/nbﬁhyherserhﬁeaagé afteact-@atyThe
1;) B?C;L ?2 of AGhHEhb6a8€] cala(Szl_ath ﬂm&a}lr Hggé?[&[rﬂo'ﬂagé , (&0 Raloneryi zed
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55% by wel gHiMEASFK} ReAEICaEheRa s (18505 Ry RRECHHOLEREP 5
Tocopher ol  rRET@SEEES) ¢ PGS OBY NP TAHORER n*'galffmbh*ﬁb’& 3R CHB RZ /| O CH3
| 1 | 35 R4(per-B,CH3-OHEHY IRéxaheate RecesyHyrlahexyybul fonyls pdroridet hyl ,
R3 is H or netlahry40pérskide,i dibenfoyn peebdidadimhlteat -dmyl 20 car bon at ons.
Preferredsg a;caﬁéloaeaaﬁoé?ée arp%regeﬁyérlya%ca@wuie c}:m%bwkatmrcqtmuhtaﬁg

ot her physi o‘_iroeglw%@ Lyg@ %%elﬁﬂﬁ i ,Cedgi The carboxylic acids can

be nono-, di: jor rx cid
° d 2, ég—azo gg( O 1d1nopropane) dlhydrochlorlde,

2,2'-azobis(N,N’'-dimethylene)isobutyramidine dihydrochloride,
2-(carbamoylazo)isobutyronitrile,

35 2,2'-azobis[2-(2’-imidazolin-2-yl)propane] dihydrochloride and
4,4'-azobis(4-cyanovaleric acid). The polymerization initiators
mentioned are used in customary amounts, for example in amounts
of from 0.01 to 5%, preferably from 0.05 to 2.0%, by weight,
based on the monomers to be polymerized.

40
Useful initiators also include redox catalysts. In redox
catalysts, the oxidizing component is at least one of the
above-specified per compounds and the reducing component is for
example ascorbic acid, glucose, sorbose, ammonium or alkali metal

45 bisulfite, sulfite, thiosulfate, hyposulfite, pyrosulfite or
sulfide, or a metal salt, such as iron(II) ions or sodium
hydroxymethylsulfoxylate. The reducing component in the redox



PF 53176 16 PFef3t2fce is given to al pha-tocopherol where RL = R2 = R3 =
met hyl, especially racem c a-tocopherol. R4 is particularly preferably H or
acetyl. Particular preference is given to RRR-al pha-tocopherol. 5
Tocopherol is present in the polymer amgbin the acrylic acid nononmer in a

concentrati opa¢diyah i$ pf@feexra%%yag@o}m ra%@aeoirmllﬁ sui 99@ R%d on
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acid, or on '&%lld“lﬂJn vay o¢ e etoforetrhe W@FB%C@W@"@WertW‘e redox
aci d-functi o%ta]m?r‘;oﬁfﬁﬁ*,'—elésﬁp&iféipmyo ey Itioc 5a8i Mo l¥ divraithe ngxediczdmai al | y
only tocopbecahpstealti bEzehe rEslokssetalydt,y fior esanmlebe under st ood as
meani ng that tocopherol, in terns of the nold of the stabilizers has t he

hi ghest fracap, H%r$5§§ﬁ$45&égybﬁ EQa{hf¥laqghdusfﬁH) o8l b¥e %d¥%§i8§;

96, 97, 98, t1on ocophero

advant ageousg%/elrnlq;lak:?ﬁox e%enofzus% rﬁ) yt ﬁep ?%onf'ltd‘l %8F 20

pol yneri zat i %?Pii%l”dﬁllékgﬁ’st’d‘q%u&ﬁt B’f’fe’%ﬁ%’ fr BreRtLtogse Endbttiartinge
products &0tayskensaos pbse aaildeswi Ehampieshafesuclr-inidliagovs axge than 70,
especi al | y nberzdghenonb, dasi vardses egudls i asy Machilet e [kaltohs, Sgénhaalhaenaet er .

The Ilnduct | Ofe PBfdtQFekh filﬁ)ﬂéh‘éeHE%:Y@atPi’Mesﬁnthfﬁ/@h\Hdﬁg aefy\lvatcuﬁgl d for
exa e C nc
mp éééiﬁﬁ?%oﬁg de{?ﬁﬁ% E ycogﬂfgg ﬁ T % Egeég 4 Whe¥ s
(0}

shorter than L escrlnes a
process for perrlleﬁ gﬁ%? RSSO aé%tceqngaogp B | R

aci d- cat at SFadicarti Fortatson sebaki tHied ﬁei‘ﬁ%rib]rkésséﬁ‘ééaé?l?%c%’pherol s.
This is sai daQﬂMdamnem}smsorakamnleﬁ afthezédesrdde:cati on products. WO

99/ 01410 ( EP29Q8 Mdlijnet Rgbamintedethgl N4 igoeihnamgtesr ol as a pol yneri zation

i nhi bitor inathe mrdqﬁe%ypamﬁ)%ﬁg@ I 39 ta PSPOTedlon@) of vinyl
o, o A .Ca%l%%éﬁeé?av%isgs; Prpltagng
Depl oynen aﬂd’ é‘]ngﬁmﬁ J(; QfSFE'Yﬁ flers The present invention
further prode@%‘ﬁU&IfOPM RYenyh dmay mti oned hydrogel fornming

pol ymers i n Kyageyd -drsitfeny le@dderasi hipes 4CARl fonylpridopaivimais t opsheet
(B) a |iqui d4+ameioandlsndacksidd@opheiicyd3 btomlde [ @ - idobenposd tdddied
bet ween (A) ﬁn@l-ﬂl@(paa%&mzy%agné?éi)ell%%%n@xe vaight of the hydrogel
form ng pgk Y?E{) t?fsﬁga QEE‘& 6%4@2&9{.? rr%':!:h %%ngpex ¥niel ght of
hydr ophilic er eri Sue ayer positione
directly aboelé fa‘?fd‘lﬁélaﬁﬂfialhf( E?rb i Bl i ‘ﬁ 03 2F8‘H
| ayer positi®nel tetketfi 19 WhGO?f e MPGPBAES ¥ kS @§1Y®¢r3&ﬁfﬁéi pur poses
of the present invention include not only incontinence pads and
i nconti nencerhe i &fossllohkédubdismiert até prifapabsyf@sed Mhaphstially
30 neutralized form. The degree of neutralization is generally in
the range from 5 to 80%, in the case of neutral superabsorbents
preferably 60-80mol%, in the case of acidic superabsorbents
preferably in the range from 5 to 60 mol%, more preferably in the
range from 10 to 40 mol%, particularly preferably in the range
35 from 20 to 30 mol%, based on the monomers containing acid groups.
Useful neutralizing agents include alkali metal bases or
ammonia/amines. Preference is given to the use of aqueous sodium
hydroxide solution, aqueous potassium hydroxide solution or
aqueous lithium hydroxide solution. However, neutralization may
40 also be effected using sodium carbonate, sodium bicarbonate,
potassium carbonate or potassium bicarbonate or other carbonates
or bicarbonates or ammonia. Moreover primary, secondary and
tertiary amines may be used.
Alternatively, the degree of neutralization can be set before,
45 during or after the polymerization in all apparatuses suitable



The 1iquid pRFv33LE6t opsheet (A) is the layer which is in direct 15 contact
wth the skin of the wearer. Its material conprises customary synthetic or
manuf actured fibers or filns of polyesters, polyolefins, rayon or natural
fibers such as cotton. In the case of n@n-woven materials the fibers are

general ly | Omedchtigggwsésé)y TheN 86 6 SUCR +35n POLY A Wrabesed PSS @xhgg1£0
materials arg ESLgrs akr[eaéﬁ%@ Bgeé)'fo”rdihehgjgfﬁeri%%'txspPy' ene and
qui S

ol t
pol ypr opyl ene.lpeﬁ1eyll I mpervious Tayer ( generally a sheet of
pol yet hyl ene or pol ypropyl ene. 25 The core (C) includes not only the
hydr ogel for Fddustydlynprogegsesotise fiel | fnremakdng bthesg PyopyatpHialuger pbbr
mat eri al (E2prod@sskepdwhpdit |dre ictspemantiiyhakedque ouske Isupdsalsgpruzdsquask] y
over the fibg&scrhibRdf EBeretBiAll ah ¢Haptedalll ¥ Ccandddros gupaBathdd@kn30
cel | ul ose, 1 erP YRR RIUCR. B2 RENBHIY hEGCA 1! @RBhahalds 1 dARhGul ar
pref erence If ven to ce | dse 'fibers such as pulp. The fibers genérally
have a di anet2f®of 1-200 Vi m and preferably 10-100 Vim and al so have a
m nimum |l ength of 1 nm 35 The fraction of hydrophilic fiber material based
on the tofl@l Palymerizetiohelr @auepys psefuighl §s2orsipraplynweppdiectasi as a
parti cul arl yger efciyakkyz40ict0~ Iy ineo ids 1D-dperstamrsithubyi weignd agoepesi s
conmon know gaipa e deseké kemhof@r Oin® opabaal by BF A @u3tbobd &raard ikg- A- O
202 127 DO 2RELS WNAObBEmIY NI LAl PhRseRke PNPIAY Aupoaflescri bed in
WO 00/ 65084,  especl alb a .fa es b:-1 N 8 3 .es%s\%%l ally at pages
4-17, WD 00/ 3BEGA s BEcht ’yz%ﬂa?g ge 3TePmsEor § 3ot 6878439. These
referencedand the references therein are hereby 45 expressly incorporated
her ei n. PFTBS I .yr@rThat b dieachyon owpst beorarniedpivrnetstodmthdo AP8TE on
are very usepiiéfarabasatberds foorowad@ic andtagnepus fadtnodphesixc tdratsstuhey
may be used pi{ hagdyart é@,lge@étn@,s%te,@ic rét ddgbed Npr@YdiRle JALdEYI NY, as a

filter aid and particul NSk Bahygi gne articles
such as di ap%?ss,onfae{: oﬁ§£o¥°§§“ﬁ%{1§rggfﬁé%%%a§s§8§x er. rff‘%%fja?lgpirt Test

met hods af9CRRRYETHIgE BB eMTRUBPRELFackt e(ré%&}' 4 ﬁ*ﬁi"s"tﬁgf}ﬁf}d neasures the
free swellability of the hydrogel in a teabag. 0.2000 0.0050 g of dried
hydr ogel (paByi=sisegjuretly auddtomgl @be &M Miioh pokynes gledd Rht brem tS¥altag 60
X 85 mmin size-hipzlresas1pERqEeBhl Yo Serhed c Thend akagty scidneedristidd
mnutes 20 i geaph&Xf88i0h Soiry WehBE ReEhEM cihuede sol ution (at

| east 0.83:1 of sodiumchloride solution/1 g of polymer powder). The teabag
is then céntrjfuged for 3, mnutes at 250 g. The am)%mt of hisgu]%;d IS,

det er ni ned byPReAGHIAG BGLR 3R d‘é‘nf}‘?f%g’(fatcéﬁﬁﬁg‘? A5 2RBS bY Bec v Under
Load (AUL) (Oefepsily Bhabibbzed wighcehengic ¢ompeinds nPraEBTOPYY psi is a

Pl exi gl ass cprredesxyphennli (Moderer Sapedalksmetbentahdl Femmeichnhéogit .John
Adhesi vel y aiwiasped donsi,t snendersisjechspeerstzaiznkessand edlapteeve. 803 hotrthem
bl at o haviSg i ipEdl 1S tohe tundRRaRURANERR) br L bE O e e eEa LR RSt €
measuri ng cePf_’l}('%%jre]tzr?g °\I/1\n‘tﬁhﬁw,els_lg§§?f%ﬁ g‘[cg.o ?%es%faa;b i (%Rp?g?elrglaﬁt ﬁe
wei ght toget ﬁéFr%’bWr1°SE§°@.d’ﬁ’Jﬁld6: 7P Tt YRBERY H ’rﬁz‘nﬁynd"é?eﬁﬁ“}ﬁrﬁg t he
wei ght of 350kfigerninry effegt frassadilingeionandfoeT ¢ Hee HOAIPRELpr BRI A3
recordi ng it eaded.hdved@d,t tRe Q0B iPpiobr hyetradgel ihotiné ryrqowlcyrer (particle
size distrgsbuti on 150-800 Vim is then weighed into the Plexiglass cylinder

and distributgd y, ﬂéngtgiﬂ%zfdnfai mBRu LA UHiReS RE escrRNe Pesimn The

plastic plate_Is_thHen.car 0.pla [ n.t.hé Plexiglass cylinder, the
entire unit PS"HR! ecﬁ‘agng th 8/lv\]ize;pl"Vglt%lg ?grggcgeé(}g‘rl Zld as Wa. The weight is then

pl aced on the plastic plate in the Plexiglass cylinder. A ceramc filter
plate 120 mmAcrydiamsist and 0 i 99p8ros?14P 3% byhedightaced in the niddle of
a Petri dighaze0iemacid di anmeter @an0@136 mA% myheegbht and 45 sufficient 0.9%
by wei ght sogkdpisidordda sol uti @nobs Lngrodugedeigrtthe surface of the
liquid to be | th:tshe filt at f Ltdhout the surface of the
filter plat eZli%%éE%lva\/etgt%g. A Pg)r'gg%@eow @C@e%“‘
ehydes max. ppm
Inhibitor 150 - 250 ppm
45 (eg. p-methoxyphenol)



19 round fiIRBr5phPper 90 mMmin dianeter and < 20 ~min pore size (S&S 589
Schwar zband from Schl ei cher & Schull) is subsequently placed on the ceramc
pl ate. The Pl exiglass cylinder containing hydrogel-form ng polyner is then
placed with plastic plate and 5 weight 3@ top of the filter paper and |eft
there for 60~41 : [ r I 1S
r.enoved fromcgﬁlrlegé gt%(rilg%iés eﬁgggg%oi$u%r??? htgg%tﬁél‘? a%?@%ﬁ%n%a\ya& tci;)o(r‘n t he
Pl exi gl ass cYTINGES: hﬁ\% FTRGG) 2S5 SAT RFPTRY cf%\f ng Bt T ST hyEE832r i s
wei ghed together with the plastic plate and the 10 wei ght recorded as \W.
AUL was cal ctl at%urfaret bestordssdiimginguati on: AUL 0.7 psi [g/g] _ (Wb-Wa~ ~
~\Wa- W~ 155c¢) Saline Flow Conductivity (SFC) The test nethod for
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a-tocopherol” or : 445 of .50~.aqueous sodi um hydroxide.sol.ution and
> 7605 of vETEereighel Mt ey YdoaTaRtd Pl SaesbHiTe S et
prepared i n BARGR}EAti onal manner and deoxygenated w th countercurrent
nitrogen 1A a stripping colum 30 in a conventional manner. The

subst ant i al | goripoiEEs- tapsbsolaft reacvhsy twiahsthe r fthdtiionad ¥eésuEes of the
Pfleiderer LLk ShdrisOUghckoadelingnardlagpd vkt bor . thi® lirpeby etdinene

gl ycol Ol actfifa0e LhONNARL ThEEE JU0UBRe e diih13D sheRRL OfoaifDe. an

bl anket ed wi nltrogin hroughout e entire reactl ntt e Ihe |.n|th?t or
system init?R9]PS3E°LEORr WeaPAHPPET ARPEER™ (B KB ﬁfLPo%Z Hnd tR&R
20.79 g of5aQEATHiCe SaVEn . SUpitaRA’ RIFERtE0aTRi MR SsERFR 35 shafts were
in notion. Onetdmnsllet pbharndl t HepaddardbrethyReneontxanls ekophitenkehedderlwer e
heat ed at a beaddgwpnklui d tenperature of 74C. The m xture began to warm up
and becane viscid (induction period). As soon as the maxi mum pol yneri zation

tenperature yps Srcecded. LIRA9ALIRY B ALLENEL 01209 Evd Seen

suppl enent ar ol YImerl zali on was car Qu m,nutes. The
contents 6P gﬁ%ﬁ%@a&?@r%r@%@%aam Ao thE 2PARERTGOBPechar ged onto a
dryi ng si evemerpgthiydeaically (uppatugpatediraci@s apgt apbp@addyin a drying

cabi net at 166dtdylabdosl DY msantested omdnoadr poamtt whiabd Bawseguent |y

adj usted t0 mofddiAlarPaeliykt G Sigzeatér fm K0000p Sbd¥drablbyggeatudi Rpaand
sieving. 5 SysfaRe GFieastoMiddldis Mndcl KARAGK! Yebodi QR RiroUpbaF&adtiXgl Was
char ged nokh:dudid Aotk SERGIEDIRCPLACMICL B! EBRL G5 28 BT LG anove
prescription, sol ution O .4 of e ene col c?‘lgl C 9 ether, 59 ¢
of 10 water SFEPTRTYIEF oY olsh @ﬁaﬁéﬁ?’%‘fe%éfm?ﬁga DNt hg % er in the
course of from5 to 10 min. The product is raised to a tenperature of 120C
and hel d at shatablenpesattossfioke66 mmaludes fiom exahpled:hat t he sol vent may
be distilled off again. This is followed by cooling before the product is

di schar gedgand sjgved _Jp%lglgl BeaPRIdonpbEnds Z&udh' ast 80817 0Qy1 8ROsFithatkst
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of polyalkylene glycols,

- alkoxysilyl compounds,

35
- polyaziridines, aziridine compounds based on polyethers or
substituted hydrocarbons, for example bis-N-aziridinomethane,
- polyamines or polyamidoamines and their reaction products
40 with epichlorohydrin,

- polyols such as ethylene glycol, 1,2-propanediol,
1,4-butanediol, glycerol, methyltriglycol, polyethylene
glycols having an average molecular weight M, of 200-10 000,

45 di- and polyglycerol, pentaerythritol, sorbitol, the
ethoxylates of these polyols and their esters with carboxylic



2nd exanpl e BB 28¥YPic acid with 220 ppm MEHQ | nducti on period 70 sec End
product slightly yellowto yellow (Z~ value: 63)*) Induction period -
a-tocopherol: typically 5 - 15 sec 30 MEHQ typically 50 - 150 sec *1 Col or
determ nation (Z~ values) using Hunterlig LS 5100 colorineter 35 40 45 PF

53176 21 Ve claiide orydapsehid QTiNSud?! T Richytanal f1ehadbser bi ng

aqueous fluids e | d-functional polyner containing
t ocopherol . 2. E@ d%ﬁéfg?ﬁgﬁgﬁ%Blyners as claimed in claim1, wherein

said acid-functional polyner is polyacrylate. 10 3. Hydrogel -form ng

pol yners as tl ai #%PAmCepeh@rdesfivataras Sugh@s2urepertdlipusgipd go | is
di stribut e overdidyanddlmide, 2oxezdilbditerdeommdndteodemiprasigesel ai med in
any of claims 1 pisckazbdinbersdlyoxakzelineHplE-obnd Spal plkacyaaapdesol . 5.
Hydrogel -form ng polynmers as clained in any of clains 1 to 4, wherein said

tOPOpher ol . IS prc?f-erhtndi Bogg—@rmel{% ltaﬁ.og& outn%slsgglg.e%)mfo%a%?&g 8?e, .
aci d-functional nonomner. . A process Tor pregarln hy rogeT- or m ng
pol yners capabl €"%f i%%?SPbFFEf &Bgm?TQﬁ?E¥¥§W& Bhs¥d on aci d- f uncti onal
pol ymer, WARi ch cosdATiges fasnatfensidg- rapt®sonal nononer that contains

tocopherol. 25 7. Acid-functional nononers containing tocopherol,
especi al |y al phacémgsoplaer Bhvidy A drf MoEd iNkeA0DOGBSfhate Ghahpedsudh
claims, containifo &0 8bipioCaBAGEEhy BARiNdGlend: 4 HolvhiaBE! K iked

acrylate as aci d-Tuncti,oga noner . as_cl al. n_elther o alnms 8 and 9.
35 10. The_use of* ?ﬂ&Qgr-T ??ﬁﬁﬂftBX??h@ﬁ%ﬁH@EﬁﬁB?ﬁebf absor bi ng aqueous
f1ui ds and3obt ai nabl e by a process as clainmed in claim®6, for absorbing
aqueous fl ui 85, nesgseery) | gcidichyggtahesty mayl be. adderd)5 for example

p-toluenesulfonic acid, phosphoric acid, boric acid or ammonium
dihydrogenphosphate.

20 Particularly suitable postcrosslinkers are di- or polyglycidyl
compounds such as ethylene glycol diglycidyl ether, the reaction
products of polyamidoamines with epichlorohydrin and
2-oxazolidinone.

The crosslinker solution is preferably applied by spraying with a

25 solution of the crosslinker in conventional reaction mixers or
mixing and drying equipment such as Patterson-Kelly mixers, DRAIS
turbulence mixers, Lodige mixers, screw mixers, plate mixers,
fluidized bed mixers and Schugi Mix, for example. The spraying of
the crosslinker solution may be followed by a heat treatment

30 step, preferably in a downstream dryer, at from 80 to 230°C,
preferably 80-190°C, particularly preferably at from 100 to 160°C,
for from 5 minutes to 6 hours, preferably from 10 minutes to 2
hours, particularly preferably from 10 minutes to 1 hour, during
which not only cracking products but also solvent fractions can

35 be removed. But the drying may also take place in the mixer
itself, by heating the jacket or by blowing in a preheated
carrier gas.

In a particularly preferred embodiment of the invention, the

40 hydrophilicity of the particle surface of the hydrogel-forming
polymer is additionally modified by formation of complexes. The
formation of complexes on the outer shell of the hydrogel
particles is effected by spraying with solutions of divalent or
more highly valent metal salt solutions, and the metal cations

45 can react with the acid groups of the polymer to form complexes.
Examples of divalent or more highly valent metal cations are Mg2?*,
Ca?+, Al3+, sc3+, Ti4*, Mn2+, Fe2+/3+, Co2+, Ni2+, cut/2*, zn2+, Y3+,
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The SFC value [in 10-7 cm3s/g] of the inventive hydrogel-forming
polymers as is measurable by the methods indicated in the
45 description part, is preferably more than 1, especially 2, 4, 6,
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20 Polymers based on polyacrylate refers herein to such
hydrogel-forming polymers capable of absorbing aqueous fluids
that contain at least polyacrylates. In the case of graft
polymers, it is preferably polyacrylate which has been grafted
on. The fraction of acrylic acid as a hydrophilic monomer in

25 (co)polymerized polymers or in graft (co)polymers is preferably

- 50% by weight or more, preferably 80% by weight or more; more
preferably more than 90% by weight, 95% by weight, 98% by weight,
especially 99% by weight and more.

30 Tocopherol refers to compounds of the following formula:

35

where R! is H or methyl, R2 is H or methyl, R3 is H or methyl
40 and R4 is H or an acid radical of 1 - 20 carbon atoms.

Preferred radicals for RY are acetyl, ascorbyl, succinyl,

nicotinyl and other physiologically acceptable carboxylic acids.

The carboxylic acids can be mono-, di- or tricarboxylic acids.
45
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Tocopherol is present in the polymer and in the acrylic acid
monomer in a concentration which is preferably in the range from
10 — 1 000 ppm, preferably in the range from 50 - 500 ppm, and
especially in the range from 100 — 300 ppm, based on

10 acid-functional monomers, especially on acrylic acid, or on acid
units in the polymer.

Preference is given to acid-functional monomer, especially
acrylic acid, containing essentially only tocopherol stabilizer.

15 Essentially it is to be understood as meaning that tocopherol, in
terms of the mol% of the stabilizers, has the highest fraction,
preferably more than 90 mol%, especially more than 95, 96, 97,
98, 99 mol%. In free-radical polymerization, a-tocopherol is
advantageous over p-methoxyphenol in that the free-radical

20 polymerization is quicker to light off and proceeds more
smoothly. The products obtained are less yellowish and have a 2%
value of more than 70, especially more than 75, as measured using
a Hunterlab LS 5100 colorimeter. The induction period in the
inventive process, involving acrylic acid for example, is

25 = 20 sec, especially = 15 sec, and hence distinctly shorter
than on addition of MEHQ.

EP 449 913 (US 5 159 106) describes a process for preparing

(meth)acrylic esters of polyhydric alkanols by an acid-catalyzed
30 esterification reaction in the presence of tocopherols. This is

said to prevent discoloration of the esterification products.

WO 99/01410 (EP 998 437) recommends using alpha-tocopherol as a
polymerization inhibitor in the production, storage and
35 transportation of vinyl monomers, preferably acrylonitrile.

US 5,461,124 describes the use of tocopherol in the manufacture
of surgical adhesives and surgical cement.

40 Deployment and use of hydrogel-forming polymers

The present invention further provides for the use of the
abovementioned hydrogel forming polymers in hygiene articles
comprising

45
(A) a liquid pervious topsheet
(B) a liquid impervious backsheet
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(Cl) 10-100% by weight of the hydrogel forming polymer
according to the invention
(C2) 0~90% by weight of hydrophilic fiber material

5 (D) optionally a tissue layer positioned directly above and below

said core (C) and
(E) optionally an acquisition layer positioned between (A) and

(C).

10 Hygiene articles for the purposes of the present invention
include not only incontinence pads and incontinence briefs for
adults but also diapers for infants.

The liquid pervious topsheet (A) is the layer which is in direct

15 contact with the skin of the wearer. Its material comprises
customary synthetic or manufactured fibers or films of
polyesters, polyolefins, rayon or natural fibers such as cotton.
In the case of non-woven materials the fibers are generally
joined together by binders such as polyacrylates. Preferred

20 materials are polyesters, rayon or blends thereof, polyethylene
and polypropylene.

The liquid impervious layer (B) is generally a sheet of
polyethylene or polypropylene.

25
The core (C) includes not only the hydrogel forming polymer (Cl)
of the invention but also hydrophilic fiber material (C2). By
hydrophilic is meant that aqueous fluids spread quickly over the
fiber. The fiber material is usually cellulose, modified

30 cellulose, rayon, polyester such as polyethylene terephthlate.
Particular preference is given to cellulose fibers such as pulp.
The fibers generally have a diameter of 1-200 pum, and preferably
10-100 pum, and also have a minimum length of 1 mm.

35 The fraction of hydrophilic fiber material based on the total
amount of the core is preferably 20-80% by weight and
particularly preferably 40-70% by weight.

Diaper construction and shape is common knowledge and described
40 for example in EP-A-0 316 518 and EP-A-0 202 127. Diapers and

other hygiene articles are generally also described in WO

00/65084, especially at pages 6-15, WO 00/65348, especially at

pages 4-17, WO 00/35502, especially pages 3-9, DE 19737434, WO

98/8439. These references and the references therein are hereby
45 expressly incorporated herein.

10



10 10! @ 4SADoR3YFe1 4s#109& ()-!11M 10% U U& ()-5totttOuuuxV7P@1!'0 10%
& ()-& 109JU& ()-& >0l 4" 109%KVKV& ()-:!14"10% U U& ()-: 03#10%&' ()- & 3#10%
y y& ()-&uYv\vvweyyz}[9P@ 1!! 0" z#lO%JU&' ()-10" z#10% U

U ()-1] z#10% (& ()-y 10% U& ()-'10% 18

U&! ()-'1y&-'ﬂﬂéﬁ§é1u&c(ﬂ d%a&éiﬁkgkﬁiﬁa*ﬁ b“Eloé- O%BSehition Udd LR

10UUI { O 1z# % ()
1v0" z#109%& ( V\QB é%ze % % él‘ﬁ%ﬂe]lz- %qq f&%‘d _sp that they
I S-#10%b&' ( a%gbe used wit advantage as a ater retalner 1 market

gardenlng, as a filter aid and particularly as an absorbent
5 component in hygiene articles such as diapers, tampons or
sanitary napkins.

10 Experimental part
Test methods

a) Centrifuge Retention Capacity (CRC)
15
This method measures the free swellability of the hydrogel in a
teabag. 0.2000 = 0.0050 g of dried hydrogel (particle size
fraction 106-850 pum) are weighed into a teabag 60 x 85 mm in size
which is subsequently sealed. The teabag is placed for 30 minutes
20 in an excess of 0.9% by weight sodium chloride solution (at least
0.83 1 of sodium chloride solution/l g of polymer powder). The
teabag is then centrifuged for 3 minutes at 250 g. The amount of
liquid is determined by weighing back the centrifuged teabag.

25 b) Absorbency Under Load (AUL) (0.7 psi)

The measuring cell for determining AUL 0.7 psi is a Plexiglass
cylinder 60 mm in internal diameter and 50 mm in height.
Adhesively attached to its underside is a stainless steel sieve
30 bottom having a mesh size of 36 um. The measuring cell further
includes a plastic plate having a diameter of 59 mm and a weight
which can be placed in the measuring cell together with the
plastic plate. The plastic plate and the weight together weigh
1 345 g. AUL 0.7 psi is determined by determining the weight of
35 the empty Plexiglass cylinder and of the plastic plate and
recording it as Wg. 0.900 = 0.005 g of hydrogel-forming polymer
(particle size distribution 150-800 um) is then weighed into the
Plexiglass cylinder and distributed very uniformly over the
stainless steel sieve bottom. The plastic plate is then carefully
40 placed in the Plexiglass cylinder, the entire unit is weighed and
the weight is recorded as W,. The weight is then placed on the
plastic plate in the Plexiglass cylinder. A ceramic filter plate
120 mm in diameter and 0 in porosity is then placed in the middle
of a Petri dish 200 mm in diameter and 30 mm in height and
45 sufficient 0.9% by weight sodium chloride solution is introduced
for the surface of the liquid to be level with the filter plate
surface without the surface of the filter plate being wetted. A



1vo S#109%& (BE193EH0vbb& ()-!q S#10%b&' () - 18uz[ 9°P1

111 F13" 109 ()-:y-!10%& ()-, 10%& ()-!r0@10% ()- @ 0@10%& () - @ @10%b&
() - @ot#t~ = 111! @31‘0% u- u& ()-9@0% u& ()- 10b 10b

10b05" 10%& ()-:!5"10%b& ()-: OF13"10%1% () - : #3| 0%X[ 9~ = 1!!vs#10%&' () -
ggl 10;/? :thY(l émﬁfélwel?:ﬁ Aﬁﬁ%ofggu&n(%gfﬁh%ﬁgguwé )zoggﬁém or& 6liz@Q7su{zX
~_= (dleslggu andbar S 1 Qequently

& ()-S s10% u& #10%1 & "

b o fé%g st oy L858 op Eb""?ﬁ"sfg? &efygwsls 8805 cgnrapain

11 $" 109&' () - TH9RN 1)9 lﬂ%ymgamfw&e@) pleqe%mmbaleytw B a&d()- 10
" 10%b& ()Sweaz@_rrt 9n$tqmcm/d¢&e( Fikpa0yadet) and lePb&heyeOfor 1MV/dinptes *
"10%b& () - : S "tHR2Y8nh4) o £ tariaf @éb@d' HHeYico ﬂaﬁi/&e( )mﬂ\ém%ﬁérﬁc)védwmw&'tﬁé - 10
Ihy" 1050 (%ﬁ}&“lg(';@i’n&béﬁd Sk the LN e her e (15 e 100& () -1

0, ! i " 0, " oL -
oYL " 10% 08 sre(:%fié %Qq‘%ﬁ%g i‘?% AR )cgﬁtgg%“’l’tﬁ/@sﬁ’ﬁ %’n
flo%b&f()-lr ?éﬂ ABB@F the plastic plate and the
0 weight recorde as .

AUL was calculated by the following equation:

AUL 0.7 psi [g/g] = [Wp-Wa] / [Wa-Wo]
15
c) Saline Flow Conductivity (SFC)

The test method for determining SFC is described in
U.S. 5 599 335.

20
Examples

Example of SAP production

25 Starting from 1 735 g of acrylic acid, admixed with racemic
a-tocopherol or MEHQ, 1 445 g of 50% aqueous sodium hydroxide
solution and 2 760 g of water, and approximately 30% sodium
acrylate solution was prepared in a conventional manner and
deoxygenated with countercurrent nitrogen in a stripping column

30 in a conventional manner.

The substantially oxygen-free solution was transferred into a
Werner & Pfleiderer LUK 8 trough kneader, and mixed with 7.8 g of
polyethylene glycol diacrylate and thoroughly mixed through. The

35 reactor was blanketed with nitrogen throughout the entire
reaction time.

The initiator system, initially 32.12 g of sodium persulfate (15%
solution) and then 20.79 g of ascorbic acid (0.5%), was added

40 while the stirrer shafts were in motion. On completion of the
addition, the contents of the kneader were heated at a heating
fluid temperature of 74°C. The mixture began to warm up and became
viscid (induction period). As soon as the maximum polymerization
temperature was exceeded, the heating was switched off and a

45 supplementary polymerization was carried out for about 15
minutes. The contents of the kneader were cooled down to 50 - 60°C
and discharged onto a drying sieve to form a thin layer and dried
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the course of from 5 to 10 min. The product is raised to a
temperature of 120°C and held at that temperature for 60 minutes
in order that the solvent may be distilled off again. This is
followed by cooling before the product is discharged and sieved

15 to the particle size fraction 100 - 850 um.

1st example

Acrylic acid with 250 ppm of racemic a-tocopherol
20 Induction period = 10 sec

End product very white (2% value: 76)*)

2nd example
25 Acrylic acid with 220 ppm MEHQ

Induction period 70 sec

End product slightly yellow to yellow (Z% value: 63)%)

Induction period - a-tocopherol: typically 5 - 15 sec
30 MEHQ: typically 50 - 150 sec

*) Color determination (Z% values) using
Hunterlab LS 5100 colorimeter

35
40

45
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10 3. Hydrogel-forming polymers as claimed in either of claims 1
and 2, wherein said tocopherol is distributed over the

polymer.
4. Hydrogel-forming polymers as claimed in any of claims 1 to 3,
15 wherein said tocopherol is alpha-tocopherol.

5. Hydrogel-forming polymers as claimed in any of claims 1 to 4,
wherein said tocopherol is present in an amount from 10 to
1 000 ppm, based on acid-functional monomer.
20
6. A process for preparing hydrogel-forming polymers capable of
absorbing aqueous fluids and based on acid-functional
polymer, which comprises using acid-functional monomer that
contains tocopherol.
25
7. Acid-functional monomers containing tocopherol, especially
alpha-tocopherol.

8. Acid-functional monomers as claimed in claim 8, containing
30 only tocopherol stabilizer.

9. Acrylic acid or acrylate as acid-functional monomer as
claimed in either of claims 8 and 9.

35 10. The use of hydrogel-forming polymers capable of absorbing
aqueous fluids and obtainable by a process as claimed in
claim 6, for absorbing aqueous fluids, especially in hygiene
articles.
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