-1 ABSORBENT FOAM PRODUCTS. ﬁﬁOCESS AND CCNPCSITICNS FOR INNCBILIZATIGN
PARTICUQATE ABSORBENTS The present application is a dIVISI ppllcatlo
derived from parent application No. 8125780, filed on 24 %é 1981.
The present invention relates to absorbent foamproducts, conp05|t|ons and
met hods for immbilizing particul ate absorbkarts and absorbent articles
produced therefrom 10 Absorptlon of nobile aqueous I|qU|ds have .

anventlonally beggsgﬁggﬁgl éheg(ﬁxmgge LS

recently, water-i 0 ot
absorptlve capaci 23 '=;- GATEONo OF ! i ng mater and
aqueous fluids. These polynmers are particulate, i.e., pulverulent or

granul ar and have no str gl yf@led rib&i’ﬁon‘ }_’Qeay ré@%qgsﬁ%.ét{% erred to’

in the art as "superabsorbents, Y roge Z%h and have
been incor porte ogffe? HEOR RaTEMs $PB Jd-l?%‘?n Nog 8125 Sikedcomdth ugsber s,

t ki ns “and ot h t ;articl.es to.ncr e their absorptive
Z?P: -.azzlyeﬂge The expect@é §§§5?§8 thye é@f‘p&%ﬁq’rﬁ? ﬁ?esaebsrﬁ‘?t?‘?% bitopm
materials is di mipredudtsy chepolitiong @hnd methods cidmtimmoiclizing
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‘the structure of the articles rocess tor decreaslng
partjcul ate absor BRRFeRREBe| al s and products in which the particulate -
absorbents ax@ uniformy retalned is desir- able. In US 3,900,030, there

is d | bed n which util,izes an open-celled, pol yner
oam v chha ¢ TRBREPRRioRopr BREREE, SHukbud tidhia el eswenc ban 117

provi des structurbeemnaegompylshedhbyahaerhsetof sponge or batting. More
-recently, water-insoluble but water-swellable polymers '
having high absorptive capacity have been developed for
15 immobilizing water and aqueous fiui&s. These polymers are
particulate, i.e., pulverulent or granular and have no
structural integrity. They are frequently'referred to in
b 7 ' - the art as "superabsorbents," "hydtogels" or "hydrocol-
' loids" and have been incorporated in the cellulosic absor-
20 bent structure in diapers, sanitary napkins and other
absorbent articles to increase their absorptive effi-
ciency. The expected advantage of incoprrating these
particulate materials is diminished-by the shifting of the
particulate materials generally recuiring special con-
25 struction to immobilize them within the structure. of the
articles. A process for decreasing the mobiity of _
' particulate absorbent materials and products in which the
particulate absorbents are unzformly retained 1s desir-
able. 1In U.S. 3,900,030, there is described a catamen1a1
30 tampon ‘which utilizes an open—celled polymer £foam whxch
has the water—swellable polymers Lmbedded_thereln.' While
this provides structural integrity to the absorbent
polymer, versatlllty in appllcatlon is. governed by the
foam carrler. WOreover, the method of disposition is
35 dlctated by the foam carrier.
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p ﬂ , versatility in . application is governed by the foamcarri-er. -

er the nmethod of dispositionis 35 dictated by the foamcarrier.
.2- In accordance with the present invention, there is provided an .
absor bent - i mobi | i zi ng f oam f or mi™Rqg- Conposition inliquid form for use in
preparing a product capabl e of. absarbing and retaining Large

quantities of |ilquiascorsiameeswidh §Pea9respé§s§n25nﬁé°ﬁo greater than 125 .~
parts by WQﬂHHFe afs %rWdeeQilﬂa&ht ebmtraenrtnm{nubhgizmger-swel | abl-e absor bente

Dol ymer 1 & ARk oIrtR JemPoSLEiaR) 40 JABPIRORCEP eI 68 RPE copolymer; b)

100 parts mm*ﬁmqyaruﬂgéaﬂnnmd“@tPGBPabﬂ?dDGX?bSngmng conpound havi ng
vi cL nal 3l 5 3 hei ght of
asofid partlculatquﬁiﬁ %g'g ﬁ?agti gﬁer Kauéa g°a§&&§ hé

rom40 to 80 parts by.
wei ght of the p@lym&t d-l?s?&rbo Rt é’r§°e|$6196§§€ Baned&Py 100 parts of the

liquid p0|Xﬂﬂﬁﬁ%&y@kﬁ@WﬂSdﬁoﬁp@umiicﬁﬁate water-inEBQuble,

absorbent-l b|||2| é Slt (P) m¥ coaéed or cold extruded

on an appr dff %ﬁ#£%9 PAETRE) Pgsﬁeg? (b) may be coated

on the ult |d‘ana::suyrfcefbeate lgpast sb.ebx:‘.t paroyidedf dhatathel m coating or (c) 25
*’9 di ffoa rfnﬂeﬁp'i%c Got H'RyRirdiysed '%%‘é%cﬁ%ki‘i&%%ibﬂ&%%i&y on

i cat’l
graft copolymer;

b) 100 parts by weight of a liquid poly-
hydroxy organic compound having vicinal hydroxy
groups; and

s ¢) 2to30 parts by weight of a:solid
pemtﬂnﬂatetﬂnwﬁn;agent.--
 .Preferably, from 40 to 80 parts by weight
of the’ ;mkwma*absm&mntene amﬂqwxiﬁmreway'ux)parmsof

ﬂmeliqwnipohﬂwdnmw'onyrdc<xmpumd
20 ' The absorbent-immobilizing composition (a)

may be cast, coated or cold extruded on an
appropriate surface to obtain free films or
sheets, (b) may be coated on the ultimate surface
e.g. a substrate to form a film eoafihg'or (c)

.25 . may be feamed in place. The products have
structural integrity on solidification, have
superior absorptive efficiency, are self-
supporting, and are - degradably disposable as
hereinafter described. '

.30 . The absorbent producfs_are structurally
stable solids, resilient and somewhat elastic,
which rapidly sWell'on ebsorption of fluid. They
have the property of being degradable in'large
excess of water to wafer-disperSible pabticles,

35 providing a convenient means for disposition



di sposabl e as hereinafter described. 30 The absor bent products:--
are structurally.,stable solids, resilient and sonmewhat el astic, which
rapidly swell on absorption of fluid. They~have the property of bei ng
degradabl.e in large excess of wat er to-water-dispersible partifcles, 35

Dot ion has. btk akc shly A ir¥a AR Hae beeh BLbfhplifncas red .
convent i onal spdhge absorient mraduat hAAT ﬁFjsaﬁi‘O@xt renely high capacity for.
absor bi ng aqueoeanvhht&u%alb%&dbé rezt esbﬁd Eyarh hfnaﬂaeiagl ¥R @aRHanelly

of the pol yner ahsorbent and not di mensi ons of ]tjs Ol’lgl nal _f.ogm

structure. ThebdgBdG@Pechyy AW m%&%‘@%‘%e{‘-%ﬁ gasPRyng, ddmided

froma Blon 50;(:‘1 Byl itBei @stpﬁztereﬂcﬁt@admml?f Oﬂ'i%hpﬁbyﬁlér:r aadblrbelnt and

manageabl e wi't hqu e | of a wat er ni c,solven

Absor bent arti cf‘&?& ??thﬁ‘ %ﬂﬁ%ﬁh%e Qijéos eoe?ﬁ%%%%b???@eggﬁyc&?fre‘ tThe.

absor bent - bear i pgodalcitsi fared aé.tswcadmtaagnnwb nintoeing pasikyr_t preparteidn
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te ents or

bunching of particu cconmpanyi ng i on “and
handl i ng pri or rsadgéy mmm@e Without gthe omem%;ﬁn pdding water

substanti ahby upgi Grifadiied stmdemac Pr %éﬁt daselEtbdi ssviﬁéughl&eculate

-envel.opi ng the absorbent parti. T e’ upt ake of
substantial |y | ROBIRPERESUL Lﬁ%&)‘é@?%ﬁ'@ﬁanPaaﬁ’&&ﬁlﬁ'%e

presence of a cetmetuﬁuadqomMgeaﬁfsme Dresent invention have hkigh
- absor:pt:.ve capacities which are not diminished by sh:.ft:.ng
- and bunching of particulate absorbents. accompanying

T. . b ,-\ - \
§uperi or. absorptive efficiency, are self- supporting, and are degradably @

15 transportatlon and handling prior to use. Moreover, the:
‘rate of absorption is substantially undiminished by the
presence of a solidified structure enveloping the '
absorbent particles. The uptake ofiaquéous liquid is.
substantially instaﬁtaneous. "This is wholly unexpected

20 inasmuch as the presénce_of a carrier usually decreases
the absorption rate. | |

The absorbent products are usaful as the scle or
supplementary absorbent panel material in absorbent
25 art:.cles such as bed pads, sam.tary products, d:.apers, and
incontinence oads, When the absorbent
product is to be used as the sole absorbent panel, J.t may
- be applied directly to the ultimate substrate to be
employed in the absorbent article, e€.g., a diaper backing.
30 Substrates suitable for such purposes inclu_dc-;_'
‘films | _such as polyei:hylene film, non~-woven
cellulosic matema1= Bnd wood-pulp materials, :
However, it may be employed in comb;mat:.on with wood-pulp
panels used in battmg_ and with other absorbent materials
35 while still havirig_ the effect of reducing size or
thickness. The product not only has superior
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absorption rate, ‘"The absorbent products are useful as the sole or
pl enent ary absorbent panel material in absorbent 25 ™ articles such as
pads, sanitary products, diapers, and incontinence pads,, Wien the .
absorbent - product i's to be used as the sole absorbent panel, it nmay be
applied directly to the ultimate~$0bstrate to be enployed in the absorbent
. article, e.g., a diaper backing. 30 Substrates suitable for such purposes-’ °
i Acl udabsdrptive capabblities petyRasyhesefti ifeelnandiwesilibdheeosic . s

gg;ﬁ[h%h%ﬁ?ﬁ%;ﬁ?ﬁkéﬁﬁiﬁJggﬁéé§+gwggggxgatgézfg%ékgﬁﬁgaﬁkﬁyg?hgp.absorbent“'
mat er | gonvemtional catting havkngelatedf appiichticnuemplay ing othehi ckness.

The pr(qgafégﬁt 3 Sswerior - -4- absorptive capabilities but has a
soft fgé an -regﬁ#¥enc‘-theréby providing confort wi thout the thickness of

cofventilexdiblsatsubatrate ( & alrdre@hrataPFoRUEFHFay SFeEflngs orpRnt

pr oducisgyhges.> flexible substrate i$ in nmedical or surgical dressings
and sponges. .. The resilient.and sonewhat el astic nature of the foam product
renders it also useful in applications 10. where both absorption and

cushi ontng resilivnt’£1. stiwnas ¢lostRr’ kagiregor. RBé tfoeit! p¥daiief.or .odd shape.
Ceadi |y adaptable to (ENGETE Y oiied GEEE dh"TRILANRE T hnd my
bdOpr epdnege ibotinyaksorpioh saadecuahiiondng isodesiwedh sachniashole '
SUPPOT ik a3l il Webreidd 1445y M 88y odd shapezstiubtuﬁe&{lfsince

the foam may be prepared from nontoxic materials, it is

teadily adaptablefto fcaming?in-plaée._ However{ the foam

is stable and may.be-érepafea in any siZe-and.shapéy and

15 stored with or without supporting. structure. -If desired
it may be cut_té the'desirea form for ultimate use.

‘an application of combined absorption and cushioning use
is as"§ protective liner in dual-walled or dual qontaineré
20 for transporting aqueous £luids in which the inner wall or
inner container is of breakable material such as glass
used in transporting radioactive solutions or bioclogical
fluids. If the containers require special materials sueh'
as outer lead-containers_for'radioactive £luids, it is
25 desirable to réuse the lead container; the'foém product is
| advantageous in being réadily removable from the container
by flushing the container_with'excéSS water. |

The expression "absorbené" refers to water—insoluble,_
30 water-swellable'polymefs'as hefeinafter.described having'
an enhanced capacity for removing water or aqueous fluids.
' The water-insoluble, water-swellable pblYmers are'lightly
cfosSQIinked'polymers containing a plurality of hydrophi-
lic groups, such as carboxyl, carboiamide, sulfonate salt
35 or hydroxyl groups}'aldng the polymér chain in sufficieﬁt
proportions so that the'polYmer would be water—solﬁble if
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it ‘may be cut to the desired formfor ultinmate use. An appllcatlon of .
conbi ned absorption and cushioning use is as a protective liner in ' /
dual -wal | ed or dual containers 20 for transporting aqueous fluids in’

which the inner wall or inner container is_of breakable material such as

gl ass used in transporting radi oacti ve sof8Ti ons or biological fluids. If.
the containers require special materials such as outer |ead containers for

kadi oactive fl unﬂs wéﬁelﬁoe5forde§erabb5st-mmnuag tthered®l CQH athwge the
f oam product is ant Q%§ ead %?rennvable fron1th§bconta|ner

by flushing the% fe?r RE SOpP&dEs 4k it "
refers to water twautyjbfnve Spercmt eanévvapl &bl sepehy:ye-rtwaas_adm&nmadf etheir:

descri bed havin C ty ui ds.
The mater-lnsolﬂ%ﬁﬂbg&ﬂﬁgrggmg??&g% &ﬁénéggggkgqﬁwgkﬁly cross- J%
pol yners corft ai r:nQigeqabmrmiqut ofr hjeigopai of| mogsﬁpgkmmmmavw

car boxam de, sul{Qiei @hfd! dnBhe b&in ﬁy\‘fﬁ@éi‘]-sgé@!ﬁ%lea' Oﬂﬁbng"wat o soI bl e

chain in sufficient proportlons SOt ol yner woul

i f it were ndtuktablecmatecials nﬂFﬂg@ﬂﬁPeUPlc | RavBedeeno grRgTEed hEo
hydrophilic grounansQnsta@&&agaimbBGﬁﬁliﬁBﬁé!gﬁtvpe&eE&%%ki&ﬁﬁ d Oin theﬂ

seventy-two percent of thegir.  nolecu cture ri s are of
sufficient 5 rﬁﬂ%ﬁﬁn%ﬁ €Eﬁ%ht or é@r%@b 9¢r oss- IBﬁQnﬁé%Vo vﬁﬁ%x )
i nsol ubl e | e Hanitedetheratel | Bhe. mdabycofmohe agdi baiste knower iaf ssucte

those which have, éfé,o&ggp%f%ga@lggeaﬁagggeﬁnlp‘éﬁ.Ws%r CW'GLM _

cross-linkage in the. range o
are not 10 | i.ARQeES1hinked symehebic - pedrasnyinteses criossm iatkedich

mat er i al s are pladdwdenynehiietoselysacebassleinked poly (alkylene
.oxide)s as hereinafter defined. Other graft polymers of
15 polysaccharides and natural gums such as xanthan gum,
locust gum, guar gum and the llke or blends thereof are
also suitable provided they meet the requirements of" water -
1nsolub111ty and water swellability. The water~insoluble,
_ water-swellable polymers have a gel capacity of at least
20 sbout 10. BY "gel capacity" is meant the weight of
aqueous fluid'which can be imbibed and held per unit
weight of polymer, i.e., grams of fluid per gram of
polymer. Stated another way, the absorbent polymers have
an absorbent capacity of at least 10 times the weight of
25 the material in dry form. The capacxty may be up to 1500
times or more of the weight of the material in dry form,
commonly it is about 15 to 70 times the dry weight. The
materials are frequently spoken of in the art as "hydro-
gels", "hydrocolleoids" or “superabsorbents”. Many of the
30 water-swellable polymers are available commercially.

The polymers are used in particulate form. By "particu-
late" is meant a substance in the form of fine discrete
particles. They may be 'variously shaped such as spheri-

35 cal, rounded, angular, acicular, irregular, or fibrous.
The particles generally range in .size from 1 micrometer
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. crOgs-1inked synthetic polyacrylates, cross-Iinked carboxynethyl cellul oses -
' D]I-'ross | i nked pol y(al kyl ene oxi de)s as hereinafter defined. Cther graft
_Sp 'mers of 15 pol ysacchari des and natural guns such as xanthan gym .
oust gum guar gum and the like or blends thereof are also suit-able
provided they neet the requi renment8of water insolubility and water
r~ swellahility. The water-insol-uble-, water-swellable polyners have a gel —~

capaci t ywepf2 at 10?‘a8rtlci3@netr§.§lcmt dﬂéﬂeteanp SRJssCeRALbh M Labgedteant the wei ght
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the matefial; émﬁ‘g %m% The capacity nmay be 'up-to 1500 times or nore of
t he wei ght % e material in dry form commonly it is about 15 to 70 times

the5dry WEI ght - The materials are frequently spoke‘n of in the art as

"hydr o- " t f the 30
ydro Gabso O{d@ﬁﬂhﬁ&bﬂfxzeﬁ?ae&ﬂ@ba&%%h@n :]g mé%ny &f the

vvater-svvel | able p ners are avai onmer ci_al pol ymers are used -

in part |99]‘F9ﬁ%‘-?’cﬁqn°°‘|3§a“|‘5h?‘$lEu"’aFSFﬁ'mFQ labdst "‘ém% Phethe form
of fine gblsmie emrpagsawiaslaﬁ'éetoﬁny heg -vaniquidy ;fdlqnﬁfhﬁmh.as spheri- 35

I ded | f. b Th ticl
gener o ISFRIHE Fopapund s Hidind dasive %eglei" 102 hicranetres in
-di doet emmometommddawﬂmmmn not spherical). The
PR s e hdb e aethlied] Thhe &oﬁkb&moaow@erm%f Fi4Ed Ro! ¢ O

from1l to
immobilizing partlculate absorbent. -

The liquid polyli'ydrdxy' organic compound employed in the
15 ' present mvent.l.on is a h:l.gh boiling l:.qu:.d having at least

two L '+ vicinal or adjacent hydroxy
_groups. Su:.table 1J.qulds include glycerol, ethylene

. glycol and propylene glycol. ) Glycerol and
N ethylene glycol are preferred. T
20
The blowing agent in the foamable absorbent-immobilizing
compositions may be any solid, particulate agent deconposmg to
form a gas and includes sodium bicarbonate and azo canpmmds
.such as azodz.carbonam.de, p-toluenesulfonyl semlcarbaz:.de.
25 - p,p—oxyblsbenzenesulfonyl hydrazx.de andp-toluenesulfonyl
hydrazlde. C .‘”5" |

30
In addition to the foregoing components, the composition |
may have ih;:l.uded therein minor amounts of other additives
which may impart désirable"'p.r_operties to the absorbent
product. ' Th'us,' a surface active wetting agent, particu-
35 larly non-ionic surface active: agént may be included to
enhance liquid uptake. A surface active agent is of

""""
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éy "absor bent - i mmbi | i zi ng ‘conposi tion" is neant a conpogition cont ai ni ng s
wat er -i nsol ubl e wat ef - swel | abl e pol yner in particulate form. a.. liquid

pol yhydroxy. organic conpound a blowi ng agent,. i de'sired.. 10 m nor _
amounts of non-essential additives hereinafter detailed. The conpasition:
is the vehicle for inmmobilizing particul at®- absorbent. The Iiquid :

pol yhydroxy organi c conpound enployed in the 15 present I nvention is a

kigh boiling ||ggkgleaxgegaawah% QH)ass stin }cal ty ans ﬂrFec&'nm

or adjacent hydroxy . grou ps. Suita S 1 NnC ycero
gl ycol and prop¥ieié gpycgppresentatlve Suﬂﬁ%&%ﬁ%ﬂtﬁmﬂ @gmyt%narglyboseare

P oot hong. Tbemhbﬂmyngegaeabeanfh@hfﬁ;ﬂ&ﬂﬂ t decopos r%a?%P;é%§$§aégs
onposi ti ons e rticul ate age

ana i nel udes sofF AR iRREaNY: strsats 1, %e.g. tne

azodi car bondnm deeaptiohugredukcitorf! tauuuymﬁﬁﬁhdkhoéﬁhon lphe%FI with e
oxybi sbenzen I razi tal ue ydr azi n

ggdityon to theg?g#g§§¥naaég onggaslg%é% #iﬁ? viglﬁﬁfgﬂéﬂse

therein m nor afibours eﬁlécasesadndtmhgstheﬂak&g/haw&uslmﬁ$atabfﬂect. _

properties to [Agr2paeelcehabtBdiChe obis: fusiidHE (E ) o Yieludgatesl -

particu- 35 larly non-ionic surface active agen 'he
enhance |iquid Gﬁ?akgptﬁkgurfE@égéépﬁveQQ$9n1ﬂ§9(ﬁtcor-mBYrk@tlnGladed

advantage 1 asgbpt angleasihgak rEedtsPOrnedi. 'm&&eﬂmﬁ%@@&fﬁfﬁé Vsound
surface active aggglt:ssgag thos?li.cat:es and alunirnum hydrate may
be employed to modlfy the texture of the sheet. Similar
results may be achieved employing slightly wet ethylene
. glycol or glycerol, e.g., commercial glycerine. If the:
15 absorbent immobilizing composition contains a low level of
pplverulent'absorbent, there is a slight tendenqy for the
absorbent to settle. The composltlon may be modlfied to
' - include small quantities of materials to affect lts
' spreading propertles. Suitable viscosity modifiers
20  include silicated powders, clays, zinc oxide and inert
fillers. Also, the polyhydroxy
compounds'may be modified with minor amounts of liquid
modifiers such as ether glycols, mineral oil,'etc.;'not
contemplated as the essential component of the instant
25 compositions. Generally, the additives, if employed, do
not constitute more than — 1 25 pércent gf'the total
composztzon. ' . R | |

. By "absorLent-bearing solidifiéd'structure' is meant the
30 solld resulting on solldlfxcatlon of the llquld
composition after appllcatlon to a substrate or carrier
surface, or to a metal or release coated surface for free
' foamed sheet formation, or
after appligation_to a container. When the
35 absorbent bearing solidified structure is a foam - sheet,

! - it may be in the form-of a



onpronl y descri bed such as al kyl aryI pol yet her. al cohol s or al kyl phenyl
. g/\h rs of polyethylene glycol, e.g.; the 5 reaction product of

-gctyl phenol or nonyl phenol with et hyl ene oxi de. Fine fibrous cellul ose :
such as cellulose flour, silicate®&=and the |like also have sinilar effect.
Activated charcoal or ot her adsorbent may be included for odor uptake.

' Fragance, coptiywiong fidmcor, andijscpatinyevs @ug; I¢ may bave plakiEicRy effect .. .. _°

I nert mat §gj 'fbnﬁon‘it@éé“ 38 ROEREaMRLCdest A S1S mbj GRE &8-1@Rd al um nium u
hydt at e m?}ynbe enpl oyed to nod e sheet. Simlar
§

| f hetexture of
results O npiisy tﬁ’é“ T ?‘?W%Fm]r‘yﬁg gl ycol or. gl ycerol
e 9 CoM@ahténpllatdsy acthikiness tpttme03254 mal(30rhidst . i Tebtdrmzi ng conposi ti on
tains a ul v abso the sI i ght tendency
the ab%?%gn?mte%mgi—:-ﬁ%ﬁe eﬁ# ﬁp%sela%%) ég%gl ®)ed to include
' smal | quanpi tiles Hreférred strctures aeetfoanﬁheetsaadl hg properties. Suitable
viscosity nodiyglar 'bgﬁrﬁigl jays. zinc oxide and
the? GhsorbBitt SO the%po %ﬁrédig &

inert fillers. roxy. conmpounds nay be
nodi fi ed VoM, HtNBIY BRACRASPArest LY | Hxioe §c44'1 &Y et her glycols,

m ner al - Oidequétice: mmtaﬁpah@mbm&&-ﬁmbh ewanﬂleceawonent of the
I nstant 25 COoNpos ns y the ddit i f enpl oyed, do not
cé-ﬁst i tut @%Pé’“tﬂ'ﬁttt*m subje%:gn%% t?‘ t't"”o anom tion. By. -

"absor Lentcohé:tatimg '@obbthihl 'dlt desiretiufasin pmdne'a.ntﬂnlm 20 solid resulting

on SO|IdIf“h? ? Qi,@%p%,gﬁm cation to a
substrate cafrier su face or ta e ease coated surface for

‘free foamwaterrdasolunley wasar-sveliahle, Palyper and A8¥nt ai mer. Wen t he
35 absorﬁgﬂéaﬂggrm@q giﬁlﬁaeﬁblgpgmrm@cﬁw‘d irpheet, it may be
i gt he formo&ya mixture and then stirring until homogeneous to. N
obtain a fosmsble absorbent-immobilizing composition.
Altematively, the polymer and the liquid polyhydroxy
orgenic compound may be mixed together and-the blowing agent
thereafter added to obtain a foanable absorbent imnobilizing
20 composition.
Cmpositions of polymer absorbent in llquid polyhydro:w
organic compmmd have time-l:unlted fluidity and mb:.lity.
They are preferably prepared within several hours prior to
‘use or at least within 24 hours but some absorbent-
25 immobilizing compositions remain in the liquid form for
longer periods : '
The liquid absorbent—mmbiliz:mg cunposition then may
be applied to a temporary or ultimate surface. The ultimate
surface is hereinafter referred to as substrate. For making
30 . a foam, sheet or coated substrate, any method of application
conventionallyemployed for coating or preparing films,
e.g. lmife—coating, spray-coating reverse-roll coating, _
_ gravure-ooatin,g cold extrusion coating or casting may be
o employed. Preferred methods are cold extrusion coating and
35 knife-coating. o |



continuous filmor a discontinuous one; it may have a lattice- |ike for
Al so, gs hereinafter described, it may be in the formof a filanent. Th
term”filnt as herein ‘enpl oyed contenpl ates a thickness up to 0.254 mm (
mls). The term5 "sheet" conterrplglt es a thickness greater than
(0.254 mm) 10 mils. Preferred structures’are foam sheets. Wen the
absorbe?L bearing SO“FﬁﬁWmakﬁmgumEMﬂoenx Zokoasheettsnay B&rppspared by
Rixi ng the conponents | n a quence t a2 lizin
fonmaabl e com 102 con i&%q"%lq Stﬁggz'l%g'tﬁgc]t ﬁgaﬁ]g&gg%ggm?? to ’
f oam ng conditi ons Hemteat aiie tﬂsee@p&m@d—lwo&mnﬁﬁaéﬁﬁtt TRBs thif may be

prepared by first -
O{Byargeérlg ?eﬁmﬁo&%@pmawt @ parenciathlbbter-

vvater-svvellable ent, theéreafter d|n aliquid
pol ynddr oxy5 or gam@@&ﬁi&nd"&‘?ﬁwwel ab lien @b§OF r‘?i“it BPeY g’t hen stirring
A'ter nQ?WEFS“’?ﬁatﬂ?H@'F“’P’é{ th Q"@”‘”"b“”h‘"‘“""““"b“‘m B cameind

e an ui C .C d ma
be -m xed toget her® t?’%?ﬁ P]agfé’?ﬂ %%ge%f %%e %)ﬁégg{jg‘?oryhob al n%gn - .
f oamabl e absor bendmdure o4 iwetngirRd agent apwineddien optiocoedo addidiyesh,

pol yner absorbent_in u 0 e 0T HH I fa SR FdulshY &Hel Me- 1 im ted
fluirdity and mobi 1'% !%I'hierg/té;rgéryprg erzﬁalloy pré{)aar ed wt hldr?lseveral hour s

prior to ut@ or sextrueder harnel &t AR teMRATaivES: Font - 25
i mi mobi i zi ng copREefhA+ONP hmBIBEHE ldbtﬁﬂ‘&énm dtHeombxftaird onger peri ods.

;rgﬁpl)lrglrﬂydo?bzf'[ Pﬁﬁ%ﬁégﬂgbl l Ieiﬁ%etc?ﬁ? irsii[tr:‘e P’?’ce [ s'ﬁ:e%rlel nafjt ert?e?erred
to as substrate. the t(akpelgaﬂﬂre range ﬂ’MnQ%"rfbe‘ltO 204 C&atl @9 Hhe at e, any
method of appli Ca&b&‘pl") ’ whereupon blowing occurs with the formation
15 of a solid foam product, and the foam product then

being expelled through the die orifice onto a
permanent or.temporary sub'strate. The place for
dispensing the blowing agent is dependent on* -
. whether a'gaseous or non‘-gase_ous blowing agent _ |
20  isemployed. If a soild or liquid, it is fed into

the hopper of the extruder. If a gas, it is

injected at a point ‘downstréam in the extruder

chamber. The die may be a single slot die if

foam sheets'are'desired'or a multi-slot die if -
25 strips are desired. The substrate may be the

ultimate or permanent substrate in which case

the foam layer is a foam coating on the substrate,

or the substrate may be a temporary substrate such

as a silicone liner if an unsupported foam sheet .
30 is ‘desired.. '

When use as a coat:.ng on a substrate is contemplated, the
.+ substrate is of mater:.als generally employed for absorbent

art:.cles,' such as cellulose, v:.nyl E':les, polypropylene,

polyester, polyethylene, nylon, metal ‘fo:.ls, elastomers,
35 cloth- and norwovens of varfous fibers. Coai:ing

on a substrate may be of the entlre surface of the

substrate, in strips or in any other pre-determ:.ned

pattern. When use as a free .foam sheet is




s0Qvent i onal | yenpl oyed for coating or preparing filns, e.g. knife-coating,
y-coating reverse-roll coating, gravure-coating, cold extrusion coating
asting may be enployed. Preferred nethods are cold extrusion coating

35 kni fe-coating. - --9,n_For maki ng absorbent foam sheets or

s#fi ps, ‘a continuous process enploylng a cold extruder with a heated die'is _
especially convenient. In this process the conponents, nanely a partlculater
wat er - €ontemphabedhl ghengratinge mayh ke a@sismmm@myml preNiqui d o
pol yhyd&@é 3{0&83%8 a@moans.teqa@se @gewelﬁﬁprus 3§:.f§é€ﬂé' 8k epmonents,

t oget her a mnor anpunt- of wetting .agent and other optional additives,
are femF?iﬁ% ﬁﬂrﬁiFFudewhSﬁdtB&sé&&QH#iiﬁﬁ@ ghsoppent ghrughBEeharrel at

arrbl entig ermer atur Bet Gskdt iAnkal nureguﬂaelgorswa Sde{iEeji ¥hir e :
eafi} forcgg into a.die nai alqed the tegfeﬁiture range from

93[ rr] ?%l TB??T PB08RE PEFRPETASH OB ¥g occurs with
t he f orsinaped aﬁea. Dheacesakied Buhsqnahtnntheﬂubatedfsﬁmep&oduct t hen
bei n d h e orary
ohal; SERRLAE ahlEgugh bR° dlbe bkt W A HRLAGN s hek SR> o

~ whet heramy gageeubaslynshagaéeéeglsaoxi.sng:tagerﬁugbmcted seoptiged. |If a
soi | d oee.hpayagurétreiaéed bahaltthenlaomaertﬁn (ﬁzf: df{ "hﬁéf a gas, it

nj ected ag o] downstreamin e extru e die nay be a
S|S]ndglje Sapoditelof 1ok §h§8t1§gar’-é‘m&€§1lr‘€&dora qﬁneatg of die il
‘fbanstnmtne _

The conversion of the lzquzd absorbent-immoblllzing
_composzt:.on from a lJ.un.d-sol..d mixture to a solid

15 . foam may take place at a temperature up to 79°C (1‘75°F)
in a perlod as short as 15 minutes but more usually over a.
period from '*30 minutes to 24 hours, or at elevated

temperatures, 175°F to 450°F (79°C to 232 °C), preferably
about 275°F to 400°F (135°C td 204°C) for a per1od of from

20 a few seconds up to - 15 mlnutes.. :
?he foamable meobllxzing composition may be placed in an
appropriate tessel"or onto a substrate or surface for
foaming, and allowed to foam at the appropriate tempera-
ture. Where speed is deslred, transformation of the

25 liguid composxtlon to a solld may be accomplished by
exposure to heat in the range ‘of about 200°F to 450°F
(93°C to 2320) for "1 to 60 seconds.

A factor affecting rate of solidification in addition to

30 temperature is the amount of polymer absorbent. Composi- o
tions with hlgh absorbent content, e.g., greater than
about 50 parts per 100 parts of llquld polyhydroxy
_compound, solidify at.ambient temperature in tlme measured
in hours but with lower amounts of absorbent, there is

35 increase in the tlme necessary Eor completzon of a .
solldlfled structure Eormatzon. The solidified structure
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25 strips are desired. The substrate may be the ultlnate or permangh
~substrate in which case the foamlayer is a foan1coat|ng on the substrgte
Qr the substrate.may be a tenporary substrate such as a silicone |iner
an unsupported foam sheet 30 i's desired,,Wen use as a coating on a
substrate is contenpl ated, the substrate |§ of materials generally enpl oyed
for absorbent articles, stch as cellulose, vinyl films, polypropylene,
RO yest er, Polymwnﬂbaen fqﬂnﬂ1t¢mh@]m¢n¢IQUi 3yt facmed gsom oK
nonwovens of varj.ous. fli y S ma h tire
surface of the sdbss‘??ﬁe (fun StT i EQﬁ%&ﬁh@e r)el:lgg‘tegrgrrﬁt rjgc?@;attern
‘When use as a fndeimata mmeé absoq‘?ﬁ“'@oﬁ?’éﬁﬁ!‘ﬁt@ thge spddditdSthy be

made on. nateri %tfzm@é’dr qe WibleR WELRAEReagORE ViRRORS. spdlysone
or. on a netal sur ace. |nnn |l|zed bggrbe % %t cture i.s '
be used in éb’{ﬂ‘ﬁ‘ﬂ%"'%?f%&f&i FRFReltt A g" F‘FHE d 58 & SPTURy be

pour ;ed f' nto tthér{écﬂ@'@dxﬁ%’oﬁi’@:D@ld arphus, Tﬂerceaamgleubatrate t heEaomt ed
- forning s ce e_foa i

irregularly shag?g:bt%é?ﬁ%e g gﬁ%’ e%%eggggh{’hgaxg %ﬁgrgggﬁr Qxe re l:.aatllV

conditions to tnﬂmsfresstahs¢rbpnﬂ t9an tbapoﬁronoethmiene gdyicel as
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absor bent -i rmobi g conpositio d-so m xture to a g
15 10 fheemmanlinek 2 psQERt hye aeggb‘éﬂ-ﬁf‘GYe°Eptf‘8 PIEdmate 59 H’“ﬁt
period as short gs {& &éé&%éﬁl@uﬁhﬂﬂrEhdsmﬁthdope&yhydroxy compound. be
' the major component. Preferrod films or sheets, ) |
j | _are those containing from | . 40 .to 80
parts by welght of absorbent per 100 -parts by weight of
15. polyhydroxy compound. : -

T

A1

The particulate absorbent in the absorbent—bearlng
solidified structure is flrmly ‘retained in the film or.
latticé and ls not subject to moving or shifting in the
20 ultimate absorbent- article and retains all the high
| - absorptive capacity_of'the particulate absorbent.

The, 1liquid.absorbent-immobilizing composition '__ .
. | : ; in addition to being useful as
. 25 starting materlal for the solidified absorbent bearlng
- f£ilm or st*ucture_above_descrlbed, is also useful in the
- liquid: form and may be applied to dressings, skin,_bedy
exudates as well as to aqueouslliQuids from other
L - sources. . ' ' |
30 : .
~Many water-lnsoluble, water—swellable polymers suitable as
absorbent are available commerczally. They alsc may be
prepared by cross-llnklng a pre-formed water-soluble,
straight chain_polymer) by polymerizing an appropfiate



rifod from 30 mnutes to 24 hours, or at el evated tenper at ur es,
V5[ err]to 45[err] 79C to 232 [err]preferably about 275[err]o 400[err]F
5[err]C to 204[err]C) for a period of from 20 a few seconds up to ,
15 m nutes. The foamabl e i nmobili-zing conposition may be placed in an-
“appropriate vessel or onto a substiZte or surface for- foam ng, and allomed

. to foam at the appropriate tenpera- ture. Were speed is desired, __,mf
transf%aﬁémea ei: ahaodemer! Ivﬁttlhd éimﬂoﬁkt@oaeﬁﬂébé a&mub.ean- R
acconpl i shed 1 Qsure hﬁ H: out ZOOLerr .
2500 or 1§48 3pOLYTETEgas o, Al (oHans- L1ty g BEc bRACTPRER |

affectlaghydtopnﬁliolgdbhpcahumwaltcmpmeueﬂlpm&fﬁbr.tenneeaanpeels t he
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conpouncompbetedf poé.ymem'bnsnttmeemmp@txpn ibe sebfonatiipn lgums but
with | 0&6&;8@&”&& 8’ maiae ?b etnh%!te :.(fs é%iré&‘céfaﬁﬁvé”thﬁe tinme

necessary or CoO e Ion Q1. a SO idifie structure ornmati on he
sol i di fmeérephméf-er groubrhds hén SaddnEUR bethdreoyMek| Fa¥oPRed from t he

nor e wgﬁeyaréaqz&ésaohshhar QO ;O UEY]S  amiWWPEVEF  ni BLiLL! b|t € pol ymer

absor bent cont the_solidifie tructure is generally lower with the
nor e V|§Eﬁu§rﬁ P?t yarplazsd, i, gﬁriﬁe ?S difficult to forma
hob®- geneous conposition. - Thus for exanple, . f oam obt ai ned

fromgl &'y bent than

t-hat ?r gke? EQQSY?XQ& as po ugﬂoxv o%%%%ﬁggguébiﬁ @Bé?%s previously -
|nd|catmdlegolarfstrnE%HmBWIa&ﬂﬁﬂﬂﬂ&ﬁahﬁf¢Qﬁ&¢R$elﬁ syathetigat e product
it is desigehte bbaymebs bkq%H@j%ﬁﬁ@“ﬁ36¥9&é3”§51§§hcéﬁarLdes,

. e.g., acrylate modified starch or acrylate modified
15 cellulose. By "acrylate modlfxed"'ls meant that an
acrylate polymer or polyacrylate as. herelnafter described
has been grafted onto the polysaccharide. "Acrylate
polymer® or polyacrylate“ as herein employed embraces not
only polymers which contain acrylate salt groups but those
20 which also may contaln an acrylamlde, acrylic acid,
acrylic ester group or acrylonitrile group. |

The preferred synthetic acrylate polymer absorbents are
. those which have a salt group, an acid group, or which
25 have both an amide group and a salt or aoidegrouo. _These
have been represented in the literature, e.g., U.S. Patent
3,686,024, by the following formula:

= - [ .
30 ——CH, - CH —— ——cH, - CH ——
| | e T
C= C=0
I |
N, | oa
35 — " n - ~ 1-n




the maj or component. Preferred filnms or sheets, - are those contai'ning
from. 40 -to 80 parts by weight - of absorbent per 100 parts by melght
of 15 pol yhydr oxy conpound. The particul ate absorbent in the

"~ absorbent-bearing solidified structure |§ﬁi#rn1y retained in the f|In1or
| attice and is not subject to nmoving or ting.in the 20 ultimate
absorbent article and retains all the high absorptive capacity of the

Ray ticul ate absaehieget A Tise,an iajdial abwerdlnion nawsh | A2i agdéumpe¥i tion - -

i'n addjtion to %@t{&%ﬂ%ﬁ{,“'o@%sth ed Géh) W {Rierdml for thessebidified

absor bent beari structu above descrjbed, _is_ al'so useful in the

liquid formand 0nfr?y: Henaglafiines the extent, ofkhydrebusisxuandes 48 e as ._

to aqueous |i qQUindsferOBOWEY FOUS afe tviferVbiyoget Bink 850!l ubl e,
wat er - swel | abl e pol ynmers suitable as absorbent are avail able commercially.

They al so be prepared by cross-linking a pre-forned water-sol ubl e, -
strai ght chain mweymmlydnrgtﬂgsﬁzbsbrngmm epptapningeboth- afidenamder or a

Croseclinking. SRRpRTAse, dedlns o A BPED2rEd 81 BRXTRL) By Silihs
polymer. An ex@qilymexfiz@ﬁmreroﬁ rmmp{amcﬂemwzath aahswf-!épﬁtllpaaér srgand Q he |

5 conpleted p -] gt ulsto
aci d- noi et é@ Vﬁgﬁ)qg%r = €Sl re"gﬁ‘f)o%")latﬁlleN %@Mh?%‘%{;ﬁﬁﬁ&b@%@ﬁm@fi % tlhemsrgal t
I

form the yrr@fretw% Y ebalrae rradtcal o %%Y%*‘- £Qt egtaam e Vager=

nitrile and swellable, cross-linked polyacrylamide, followed by
' partial hydrolysis ‘in aqueous alkali to obtain a cross-
linked polymer having both an amide and an alkali metal
carboxylate groups as more fully described in U.S. Patent
15 3,247,171, or (2) by copolymerlzatlon of acrylamide ‘and
acrylic acid alkali metal salt in the presence of a cross- |
linking monomer such as N,N'~-methylenebisacrylamide and a
. catalyst 5ystem such as 1l:1 ammonium persulfate and |
B-dimethyl-aminopropionitrile, also described in the
20 aforesaid patent} or (3) by radiation polymerization and
cross-linking as deséribed,in U.S.'4,l92,727.

Polyacrylate absorbents also may be prepared by subjecting
linear polyacrylate to high energy radiation'cross—linking

25 as described in U.S. Patent 3,229,769, or to chemical
polymerization and cross-linking as described in British
Patent 719,330, or may be prepared by cross-linking of a
_previously prepared'polyaCrylamidé.

30 Acrylate modified polysaccharides are those which have a

o polyacrylate chain grafted onto a cellulose or Starch
molecule. They are preferred graft copolymers of poly- .
saccharides which have hydrophilic chains grafted thereon.
'By "hydrophilic chain" is meant a polymer chain obtained
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he product hydrolyzed in whole or in part. 10 The preferred pol yners have
Nacrylate group in their nolecular structure. They nay be conpletely
A\ hetic acrylate polyners or acryl ate nodified pol ysacchari des, e.g., s
acrylate. nodified starch or acryiladte nodified 15 cellul ose. By '
rylate nodified" is neant. that an acryl ate polyner or polyacrylate as

heréi nafte b f | at '; |
ol et HERsheBe VRN REVROR kBl U I S UnedeclaiLllfe oefr V! 2t e
mhlch(hﬂnqmesanayeatsoiabie900up¥dmaﬂYEh@beeyy-,vﬁatbp%Y%o suk-contain an.
acryl a@%ﬁcac i-Sx i'dfmﬁaéy' lafni RS, © lqutQthaty APkl bh@ group. The

preferr synt cry te pol yner absorbents “are those_which have a salt
group, hifeR ﬁﬁgﬁoBEOdBFtﬁthﬁrEQ .« h3be Bher PRV T2 HEERD AREYT salt or

acigd grlcame pdlgserspve B aﬂopame&e%acim e Rhd chea{atam efoemdla U S.

Pat ent 3, 686, 024, by the o | ow ng fornula 30 --[err]H - CH
--CH CH C— O QA z - 13-
where A is dn| af%%l?ontf Ic$o suc §dr&ﬁT6fmb assium. or. i s hydrogen,-

nis from- 0.5t0 A sl 0.9, 1 n defines |
a z is the punber of -nmeryjunifts bgtween cross: Iy ni
absor bent confaining both gm de ang car boxyl at e ggr
“either (1) bytaqueous ' :

extent of hydrolysis,
5 The pol yacryl ate
ps may be prepared

-8

is attached to the backbone-of_the cellulose or starch
15 _molecule through a carbon linkage. In:the formula,
° , o _
| 1]
-C-A and -C-B zndependently represents an aczd, ester,
alkali metal, ammonium salt or amlde group, each R .
20 independently is hydtbgen'of loWer alkyl, r is an integer
of from 0 to =, 5,000 and s is an integer of from 0 to
5, 000, and r+s is at least 500.

The polysaccharide acrylate polymers_may be prepared

25 employing ﬁell known procedures for carrying out graft
copolymerization of olefinically unsaturated chains onto
cellulose and starch in which grafting of the hydrophilic
material onto a starch or cellulose backbone  is
accomplished simultaneously with the formation of the

30 ° hydrophilic polymeric material, and, if necessary,
followed by hydrolysis. Thus, the polymers may be
prepared by the polymetization of an appropriate
polysaccharide with an appropriate aérylic monomer such as
acrylonitrile, methacrylonitrile, methyl or ethyl

35 acrylate, acrylic. or methacrylic acid, or with acrylamide
or methacrylamide, followed;by alkaline hydrolysis or by
the polymerization'df,alkali metal salt of acrylic or
methacrylic acid with the appropriate polysaccharide.’



Bolynerizatjon of acrylanmide with a difunctional organic cross-linker su

as N, N - net hyl enebi sacryl anide in the 10 presence of a free radical
catal yst to obtai.n a water- swellable, cross-Ilinked polyacryl ani de,

followed by partial hydrolysis in aqueous i ' kali .to obtain a cross- |inked

pol yner having both an ami de and an al kali™“vetal carboxyl ate groups as nore
fully described in U S. Patent 15 3,247,171, or (2) by copolynerization '

- Qf; acryl ani de afibeape}iymerdeiad ignk disi qaﬁnﬂeéxnut|xnttk9pmeseaoeeobfaa

cross- linking BPQQ”E—E&&B&E 2ati pstweﬁee?mm Sf 'ad Fes Redidm, CBEARYS!

3ystem such as I:1 armmoni um persu
[err]-di mehyl - ahFﬁéﬁFéEP@ﬁlﬂNﬂW&aﬁm¥QJQimyﬂﬁqﬂﬁrqrPEfﬂ?EEﬂlaﬁ+BBésald

patent,- or (3) b&t&éﬁb&tEQQtE@EYE%HAéﬁpﬂuyﬁﬁﬁt(ﬂﬁﬁﬁﬁgééﬂérﬁbéﬁad6§ﬁhuhgd
in US. 4,192,727. Polyacryl.ate absorbents al so are % g
ubjecting B neGPRBERFE. A HOTER TP RA I ANS AHERY G CHOLLLRFAY: Agdagn
as described i nihoBgaRdteredicing, Ag@ntorast aaticrdoad. [xngpmmsentaamveng ]
cross-linkin Br.i_t.i e are y
ool nid g op*Ea38abB0Rakles eI ayal tirel thokifan O SR RECREERS
nodi fi ed pol ysapenaxides and aﬂ&sdnmmaﬁahuhnpmaqas;emdy¢b&@rchesn grafted
onto a cellul Osﬁegﬁeémﬂi:‘alh%' ‘%‘é‘d‘u 1 Ehf%‘aérﬂ{ %&Hﬁ?aeééféj %Eé‘fhk‘&ﬂ?' éﬁ%&i

of poly- Sacchari have I c chalns gra t hereon
"hydr ophi | 18 chBitfulfdtaSancudt ﬁGFFher%ﬂﬁﬁq$(ﬁﬂ%94ﬁﬂF Sulﬁﬂtefr6ﬂ¢n€iﬁﬁﬁ%.'
whi ch have a grﬁgEamhkﬁhogalﬁgkgr-soluble or ‘becones water-sol ubl e on
hydrol ysis, e.g., carboxyl, sul- fonic, hydroxyl, am de, am no, quaternary
ammoni um and hydronS|s products thereof. In the: pol ysacchari des acry- -

In a method for carrying out graft polymerization

employing a catalyst system, the inorganic oxzdiz;ng.agent'.
15 initiator and the inorganic reducing agent activator each
as an aqueods solution are alternately added to a reaction
”-medium éomprising a water-solution of an'acrylate monomer,.
a co-monomer, a cross-llnkxng monomer, and a dlspersxon of
pulverulent or fibrous water-insoluble water-swellable
20 polysaccharide in water-immiscible organic liquid
contaihing a minor amount of water-miscible solvent to
obtain an acrylate modified pdlysaccharide product as more
fully'described in U.S. Patent 4,028,290. Other suitable
methods for chemical catalytic graft polymerization may be
25 found in U.S. Patent 3,256,372; 3,661,815; 4,076,663;
3,889,678 and 4,105,033, -

Suitable polysaccharide acrylate polymers are those in
which the hydrophilic chain loading on the backbonz2 Ls in

30 the range of from .10 percent by weight to - 90
percent by welght;_usually from " 40 to 80 percent by
weight of the polysacehéride'acrylate polymer.

Other suitable water-insoluble,'water-swellableepolymers
35 include cross-linked carboxymethylcellulose (CMC) obtained
as described, for example, in U.S. Patent 2,639,239,



te polyners ‘a hydrophilic chain of the general. fornula
(CH2)~ -(CHR) _--1 10 . 0

_ A is attached to the backbone of the cellulose or starch 15
mol ecul e through a carbon |l inkage. ~ In the fornula, O 0 -CA and

-C-B independently represents an-4@~d, ester;, alkali netal, amonium salt

or am de group, each R 20 i ndependently is hydrogen or |ower alkyl, r is .

an inte f 0 e 0Oto LJ
5000, Shupd sl ohly (piiygeRs SHU B Iadtbadt B e an ki BE D Oy be”
pr epar eak zseas'enia%yoag, webtainedn asr @@anmdrsed.orfmare:yamgleut igraft

copol yrgpld 2 Zaf'éﬁ@n Ob%' Qhﬁa' I3y, 2‘6'45%‘#-at39(§53ﬁ366§ %0306%‘1!1233 and

starch . in of the'h droph| i ¢ material. onto’a sfarch or

celIuIdﬁ@abhkkﬁéﬁeOfsoﬁséB#ﬁlS§W§GaﬂcﬁﬁlFﬁhéﬁbkﬂ%aQﬁh¢F%®@ formation of the

ﬁods Ihyétw@éveteﬁ , el yUpr natdehdr iod symthetifc Sarye has! peed by
ydroly

Thus may: be prepared b ol nerl ation of an
appropré%ﬁ%ﬁp%??%ﬁﬁgﬁﬁrFhétwrgﬁ“aﬁugﬁpﬂﬁﬁwgﬂ Qggidé&g rP8uch as .
acryl.oremploped meshbiendsni t Litl appleatrlsyltmrt e&myl saoctuatﬁae, acrylic or

ko v 1, Ske hplndiiY 3R JR) q}&.t?eémfatfg@igfbﬁf
acryI|cbk#nﬂethachgvectheldeﬂﬂﬁhbﬂﬁesmai&ﬂhﬂkﬂﬁyrﬂﬁ%&nwthahede . -15-
Thg pol yied 7856 98 galsstmg gg %ctaloire ggxesmwfm@fsée radi cal

catalyst fstentln an agueou
oyed in blends 1nc1ude locust bean gum, guar gum,

xanth;h gum, tragacanth gum, karava gum and the like. Gum
blends as well as the absorbent polymers_above described
 are available commercially under Varions trade names.
The water-insoluble, water-swellable polymers prepared by
any of the foregoing methods'are:generelly obtained as
stiff, brittle Sollds. These may be commlnuted to the
appropriate size. Preferably they are employed - in the
20 - form of powder as prevzously deflned, but may also be
employed in other forms.'

The liquid polyhydroxy compounds which are sultable from
the currently available hydroxy compounds are quite

25 limited and are substantially as previously deflned{'
Commercial grades of vehicles are approprlate. It is
not necessary to subject them to dryxng prior to use.
Although liquids such as’ propylene glycol are operable
in forming the desxred fllm, the slowness in formlng the

30 film renders them less ‘desirable in the invention
directed to a process for immobilization.

When the solidified structure is a 1j - _foam'sheet,

it may be only part of a moisture receiving component of
35 the absorbent article. However, as prev1ously

indicated, it may’ be obtained as a free . foam
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irradiation (ultra-violet, gamma-, or X-radiation). Catalyst systens for@
enpl oylrent in aqueous nedi a usually 5 conprise an inorganic OXIdIZIng

agent as initiator and an inorganic redysing agent as activator.

Representative oxidizing agent initiators are.inorganic persulfates,. )
peroxides and al kali netal bromates and chlorates.. Representative reducing
agent —activators are alkali netal 10 bisulfites,.sulfites, ferrous
@umni um sul fate, and al kal i"metal thiosulfate. In a metRod for carrying

out graft polynerization enpl oying a catal yst systen1 t he inorganic
oxi di zi ng agent 15 initiator and the inorganic reducing agent. activator
each as an aqueous solution are alternately added to a reaction nedium
conprising a water-solution of an acryl ate nononer, a co-nononer, a -
cross-1linking nononmer, and a di spersion of pulverilent or fibrous

water-insol-ubl e water-swel | able 20 pol ysaccharide in water-immscible -
organi c |iquid &hRek AN ke ke RRRICeD IR " Bre i kimatecrBFeTbERFe @ ifle

obtai n an acryl aje demtitrkteothes apnbiee Chﬁonsedﬂstraaewmgf ol idescri bed

in U S. Patent 028, 290. her tabl t hods for ,chem cal cgatal ytic
graft polynerlziﬁ 4%;/ $ n%fggv?ﬁtgngeg S388! §7 :

3,661, 815; 4, 07meﬁESSékj§K)678 and 4 105, 033. Suitable polysaccharlde
‘acryl ate po%yners are those in which the hydrophilic chain | oading. on the

backbone isin 30 the range of from 10 percent by weight to
90 percent by wénghtabamhﬂmy product as a fipeeoabsopbentnfidp wa gheess is
the pol ysacchar igie fatkatl Bf S Hthaldby &Q@in&%ﬁa@'ﬁe% eEuk@i@E“@:&coatlng
wat er - swel | abl e "pol yner s, 35 I ncl yde cross=11nked car § u ose ’
(CMC) obt ai ned Shligane (g o | eelease ageph; gave eés@“ﬁ@“ ,
llquld absorbent-xmmoblllzlng composxtlcn and . ,ﬂfn'“;
10 R S e
- R . . and
allowing the liquid composition to solidify either by
neating at temperatures of from.79°C ‘to.232°C (175°F to:450°f¥ku'fr6m a
few seconds to " ' 15 mlnutes ‘or standlng at. temperature
15 i .up 79°C (75°) for from- - ... 30 minutes to .--_: 24 hours.

- The: absorbent product as a coating on a substrate is

formed by coating on the ultimate substrate under similar
conditions. ' ' '

20 . The absorbent product as a solidified structure may be
in the form of filament or rope. Such form may be
'achleved readlly by meterlng absorbent and polyhydroxy
. :compqund into a cold extruder with the die heated to a
¥ temperature in the range of 79°C to 232°C (175°F to 450°F) and
'25. recovering the extruded filament or mpe,

- —— . e - - > e [ - mewEe cmmenagm A ke s amc e mem T e e e e e il and



r -16- crossflinked’boly(alkylene oxi de) of nnledular'meight of at- ‘| east
7800, 000., obtained as described, for exanple, in US. Patent 3,956, 224;
64, 202; 3,957,605 and-3, 898, 143; and bl ends of organic substances of s
0

ysacchari.de 5 character, e.g., natural or synthetic guns. It has been
ound general |y that when guns afé&ﬁwﬂoyed t hey must be enpl oyed as .
" blends. It appears that the polysaccharide guns which are normally solublgﬁ

i nteract’ when enpl oyed as bl ends to have the desirable swellability wthoutw
“the 10 . undesirable solubility. Typical gunms which maybe enployed in

bl ends include | ocust bean gum- dguar gum Xantham gum tragacanth gum

karaya gum and the like. . Gum bl ends as sell as the absorbent polyners

above described are avail abl e comerci'ally under various trade nanes. 15

The_wat er -i nsol ubl e, water-swellable pqlynmers prepared by any of the

for590|Wgenethed§b§9§bg@ﬁefaﬁmyp6ﬁﬂapg #Sako Beiff, brittle solids.” These

may be gg 9uaert<a tp&etewlwuaﬂrﬁ_-nsw@ a &d@i-&&@biaataema&aeerrpl oyed in

the 20 r revi Qus def | ned al so enpl oyed in
other f Shmnl 1aRsd] Ramoni T AP thR I ORE OB, LS SBPREBRE 1 o 1 he
cu lrJ rent h.Mtla?/%hleablre:ah)béltakﬁmCunwwbiﬂ:aairrﬁeﬂmahlé%nd| am.baddamlé are
substantjal Ly Vi Qu : r cles are
approprfsg d aﬁt aﬁ&% 2 %éﬁ?%gdaré;u%{éo su[ﬁ%%[%$h%% %@ F@\L ésgf“. or to use.
AJl&ougshéeqauds such as propyl ene gl ycol. are operable in formng t he

deSired film the slowness in forming the 30 filmrenders themless

desirable in the invention directed to a process for inmobilization.
The actual amounts of absorbent in the compositions within

the scope pre"lously 1ndlcatedlzs dependent on the level
of absorption.required in the ultimate environment. Thus,

15 if the absorption is to be accomplished by a diaper, and
the substrate is a diaper pad, the liquid absorbent '
1mmob11121ng composxtlon | '

will contain absorbent sufflclent to supply the, des;red
absorptive capacity to the pad substrate. The products

20 and processes are useful in the manufacture'of numerous
‘absorbent articles. They are especially useful where
reduction in bulk of absorbent as well as high capacity is
desirable, such as in articles to be worn. Thos; they are
_particularly useful for diapers and incontinence pads, but

25 also for sanltary napklns and bandages. f

_ In use in diapers, the absorbent
_product may be as a- sole absorbent or as a component

improving the quallty of the eklstlng absorbent. In the

30 manufacture of diapers in which the - foam product
is incorporated as a improvement.to the ligquid receiving
portion of the'diaper, the composition is applied to the
surface of the aqueous_liduid_receiving portion of the
article, namely the batting, the coated batting subjected

35 to a heating cycle or to standing at temperatures up to 79°C

| (L75°F ) and the resulting modified.batting provided with



~When the solidified structure is a “foam sheet, it may be. on

part of a noisture reéceiving conponent of 35 t he absorbent article.

Kowever, as previ-ously indicated, it nay be obtained as a free

foam sheet and be enployed in the ultingte absorbent article to

constitute the entire noisture receiving rtion thereof. It may be used

_ Wherever a dessicant is necessary. 5 The absorbent product as a free

- gbsor bent filmpoiskese iimpersieabds backing and casne bgtene apernehbler ftoge
O CoaL I N, on BeRkldecOn® 1We Aty ) 23 AUAUriSHE BinSHE L 25EnGhe |1 aul d

absor bent - i mob*I'T Zi N osi tton &nd

~and al | owi ng thsompe@l@l@@nm th%m%%wrm4yc<@rwmt1@yahea@nngbsorbent |

tenperatures of meiQFEhZ»%[ oleTried A32 (B dddr (ﬂé‘éﬁﬂrzgs':wiﬁléé@ bQEEJ.BéOF'n@ Few

seconds to _ nut or standln at ‘tenperature .up /79 err
[err] (175F 5forthF6ﬁP¥ke§O%ﬁpﬂﬁF§§ gga:ﬁpq] tlongk @%&%F%gﬁt produLt
‘as a coating onperabhbueateplshhﬁﬂﬂuitptdﬂﬁﬂd'&)EthfEhaﬁétnﬁte substrate
under simlar conditions. 20 The ahsorbent product as a solldléggd
structure may be in the form of filanent or rope. - Such form nmay

achi eved readi | gebhniguesi mg.thlmor&hentslarid. pf yihabexyo cdngmoutite | bhoeatdand
extruder with't e r a 0OCto
2320C (175£err] Egt ghgggt%%’?ri } and gtl ecosée#lén%& lJiehlzexv? Q%%I&} ﬁgmant or -

rope1 la ers. .

'In the case of sanitary napkins, the absorbent immobiliz-
ing composition may be apolied to  the cellulosic absorbent
surface and wrapped in'a conventional manner to produce a
15 napkin of - improved absorptive capacity.
In the case of bandages, the absorbent compesition may be
' coated onto an aqueous liquid permeable but a gel 1mper—
vious~ materlal + ©.g9., non-woven fabrics.such as of rayon
20 or polyester fabrics, and then inserted in the gauze
bandage.

The following examples illustrate the invention but are
not to be construed as limiting:
25 |



“indicated is dependent on the |evel of .absorption.required in the ultimte

, . - N T $
2 18- 5 When t he absorbent foam product is to be enployed as a protective

r of a dual-walled container, the liquid. inmobilizing absorbent

osition is poured into the area between the container wal-ls and al l oned ,
tand at ambient tenperature orpgeated as. for the.foam 10 sheets. The
actual anmounts of absorbent in the conpositions withi.n the scope previously

-

envi ronnment. Thus, 15 if the absorption i's to be acconplished by a ANt
di aper, and the substrate is a diaper pad, the |liquid absorbent. '
i mobi i zi ng conposition will contain absorbent sufficient to supply the
desired absorptive capacity to the pad substrate. . The products 20 and
processes are useful in the manufacture of nunerous absorbent articles.

They are especially useful where reduction in bulk of absorbent as well as
hi gh capacity is desirable, such as in articles to be worn. Thus, they are.
particularly useful for diapers andincontinence pads, but 25 al so for

sani tar yﬂﬂﬁﬁ’i‘ .fingr ppndages. . In use in diapers, the
absor be as a sol e absorbent or as a conponent inproving
the quality of the existing absorbent. "In the 30 manuf acture of diapers
in whi clrédifable compos:.tfi%@ RIsO &Y férttﬂcﬂipféﬁiﬁdﬁa%& IgpEQuement to
the liquid rece ortion qQf the diaper, the conposition is applied to
the surfRERPBFnBYafiEsts Fhadigy toa,eethmagasombaﬁnef tempaRatere, namel y

t he bat ttig, appeopedaed ba&bﬁu;nuﬂaﬁaﬂﬁmbﬁﬁhg eftheabisie s o to

E;?B?hgqﬂﬁ%%?%e atugggp%gaE [gN{&(§A ﬂ%droxytggg2%§U|tlng nodi fied -

compound, ‘and mixing to a smooth dzspersxon.

Each of the absorbents listed in Table A and used in
Example IX is a particulate, water4insoluble, water-
10 'swellable absorbent polymer having a gel éapacity éf
at least ‘ten.. None of them is a hydrolysed starch -
polyacrylonitrile graft copolymner. - t

round? N R .. e 4 e e A e e
- s I ol .



-19- noisture inperneabl e backing and a noi sture perneable top sheet.
Al ternatively, the absorbent imuobilizing conmposition may be coated on a/
conventi onal non-absorbent noisture inperneabl e di aper backing w thout o,
batting and 5 thereafter lam nated with a conventional noisture pernea
‘top sheet to provide a thin diaper. QO her techniques within the skill of
those to whomthe invention is directed may be enployed to obtain new
&bsorbent 10 diapers. In the case of sagiitary napkins, the absorbent
Lmmobiliz- ing conposition may be applied to the cellul osic absorbent
surface and wapped in a . conventional manner ‘to produce a 15 napki n of
i nproved absorptive capacity. In the case of bandages, the absorbent
conposition nmay be coated onto an aqueous |iquid perneable but a gel inper-
vious material , e.g., non-woven fabrics such as of rayon 20 ' or pol yester
fabrics, and then inserted in the gauze bandage. The fol |l owi ng exanpl es
~illustrate the invention but are not to be construed as [imting: 25
EXAMPLES | -VII1 Foamabl e conpositions as set forth in Table A ar e,§'fi rst
~prepared by firsfy m xi ng toget her-at anbie tenperature thg apprepriate
absor bent arg b|,%l\li ng agent, thereafter 5 addi ng §1e appropriat@ |iquid

5 - — .

pol yhydr oxy er gari c
 Rlmg 2 03
- : _ |
E g g -8 o o
8 & 7 g - §
¥ B
£2 B E o B
< §§ H 3 g B %
5 o | F
Q (= T ng
E: & § "._.o;g
- , '-80-*
3 § '-‘?':""’2?:
gm "ﬁgg
- 4sl
§% ol °F
| g %,z. - :‘% :’_ ‘883
29 2y o 3 48 ¥RE
3 3<fe & 3% g gERE
TEHE R E PR
Bgr 5832 bR vl 8 ol g JestEics
j 28 g5 i g2 2B gs B RREsRE
Stdla & s & & 8 & 88 4 e¥si-sq




‘

ound, and n1X|ng to a smooth di spersion. Each of the absorbents |isted
ble A and used in Exanple I X is a particulate, water-insoluble, water-.
°3~ swel | abl e absorbent pol ynmer having a gel capacity of at |east ten.
ng of themis a hydr ol ysed starch- polyacrylonitrile graft copol ymer. -

[err]2- S~~~~~~~~ U.ot - =220 : . o
j r.1 X~~~~4 4:;1 i- 480 Xo ~t idID Cn- D
4~~~ In-sep8rate operations, pdnttbns"of"each*tompos2210hna&eparate "o

t ng,.Qf ar h Ilomnng .
ﬁgﬁagrio€§?agnufégc§§? 5%§%?®&§ rqﬁggggﬂboa d ﬁﬁ%ég %B% én &cated onto
a pol yetnqleneef-cputeén@ape):.pdlbr)edmnﬁeo-qdas:eaq)amtdaeavxpehyebhyu.aner 5 | :
gl ass ang; oyt ea él, %L]! d°fi nio &ﬂco:{%ésﬁef%?%% % QQ?Ut one-tenth

of the space is e treate o stand at
ambi 2nt Q&%@réﬂﬁr@u\'ﬁﬁ& 8asad MaddsnPlock fuplitwall copmbainernuntidre are

- obt ai nedalﬁéﬂtfeﬁél-&éﬁehsoﬁ”tﬁbt f&.@a@:@me&ﬂlmsa i h@if@aé@d been
kni.fe-coated onto rel ease g ate E%Per foamy coated filmfrom

conposi t FERROTAF LA RaPESHBenOK R SRk hEPRARLRERER and (c)

f oam i n wihereppor ficamingeoccurs in a few hours and there are
. obtained (a) foam‘sheets-from the compositions which have
10  been knife-coated onto release coated paper; (b) foam- .
coated film from compositions which have been knife-coated
onto polyethYlene film; and (c) foam in the space near the
bottom portion of the double wall container. -

15 The operation is repeatedlexcept that the treated samples
are exposed to a temperature of 135°C ( 275°F) for ten
seconds to obtain the corresponding foam products.

When " . 100 grams of water is applled to foam _ (10
20 gram size) in each of the foregoxng examples, the foam

swells instantaneously taklng up the water substantlally
‘completely.

EXAMPLE .IX

25
| A foamable composition is prepared by_mixing together at
ambient temperature 80 pafts-of.sta:ch polyacrylate
(Stasorb®) and 5 parts of sodium bicarbonate, and then
adding and mixinQ'loo parts of'glycerol. In separate
30 operatlons, the composition is knife-coated onto (a) non-
woven cellu1051c fabrlc, (b) polyethylene fllm, and (c)
thin layer of wood pulp material as substrates. The
.coatedsubstrares are exposed to a temperature of 150°C (300°F)
for a few seconds to obtain foam coated substrates. The
.35 foam coated substrates are then slit lnto sizes sultable
for absorbent articles. .



L)

except that the treafed sanples are exposed to a tenperature of 135[err] C( -
275[err]F). for ten seconds to obtain the correspondi ng foam products. Wen
100" grans of water is applied to foam - [err] 20 gramsize) in
each of the foregoing exanpl.es, the f oam s®8t| s i nst ant aneously taki ng up
the water substantially conpletely. EXAMPLE | X 25 A foanabl e conposition

i.s prepared by Wh&hngategéﬁbeappniaabﬁen&hhemﬂQ&@mééféﬂhﬂEﬁéfﬁéﬁgﬁéﬁrCh
nd t

I | at 5 ts of di_um bi bonat e,
Dl ng and m xi reeaed Sabetrdpdsy BBRkR s YACLAReAEn ramiral i ofictrene

conposi tion i s kkhinréingavatievnand( ajeddingwefertheelfoamsi c fabric, (b)

pol yethylene film and [err]) thin |ayer of wood pulp material as
substrates. The coated substrates are exposed to a tenperature of =
~150[err]C (300[err]F) for a few seconds to obtain foam coated substrates.
The 35 foam coated substrates are then slit into sizes suitable for

absorbent. articles. When water i's-applied to the articles conprising
foam coat ed substrates, there is instantaneous. renoval of free- standing-
water and swelling of the foam - --24- CLAIMS 1. . An : -

absorbent -i mmobi i zi ng, . foamform ng com

bottom portion of the doubl e wal | container. 15 - The operation is repeated.

26



|on in r use in preparing a product capable of
blng “ﬂ!ﬂg ! quantities of fluid, conprising: a) at
25 t an 125 parts by weight of a partlculate

mater-lnsoluble wat er - -swel | abl e absorbent pol yner having a gel capacity

of at least ten, provided that the_polyner is 10 not a hydrol ysed starch

"polyacrylonitrile graft copolynery {5 100 parts by weight of a quuid /m;_
pol yhydrogLﬁLgélnl ¢ conpound havi ng vici nal hydroxy groups and c) 2.: to

30 parts lid particul ate blomnn _age A conp05|t|on .
accordi ng lo cl &R naasoRRAwRE+ MRRP ¥ iFH tg%’agb' %fc%e particul ate .

absor bent j%&ﬁn th 11¢hidwwufm;|ﬁnrzusﬁnxhlnrepanﬂngla 1 or claim2, 20

wherein the culat abs rylate. 4. A
conposi ti O?Ir§€ # T ai m%ﬁ fseﬁer g&ha@hg particul ate
absogbent @waqhﬁties @élflﬂb@ﬁ qnmgn&ﬁsnzn<a 5. A conposi tion according
to claiml or Cé ”i’g5leas€ , 29NES G éﬂ#hﬁ%'&‘ tirad ales FPagday pol ymer is

pol yacryl at e. conp05|t|on accor n y one of clalnB l1tob
wher ei n tH@e}Sﬁﬁlﬁfp%I®4ﬁ%ﬁ 'ﬁ? | wadgr- A
conposi t i ogw@rTak Té ng;g@pwryt cpsrsel;aienslwamg 4 @l wapaityt he liquid

protugt proparEaLtRRtotetndPor sad fiRt, e pMeREASCT o any 35
onejpf clanot 4 mwdﬁclzmaut$matghtnnlxannxinnxﬁrxlﬂasraft
copolymer'
b) 100 parts by weight of a 1iquid polyhydraxy
organic compound having vicinal hydroxy groupSf and
- : c) 2:tb5.30 parts of a solid particulate blowing agent.
15 2. A composition accbrding to claim 1, . comprising
from 40 to 80 parts of the particulate absorbent
polymer. ' ' , |
3. A composition according to claim 1 or claim 2,
20 wherein the particulate absofbent polymer is starch
polyacrylate. : _ o
4. A composition according to claim 1 or élaim 2,
wherein the particulate absorbent polymer is
cellulose polyacrylate.
5. ' A composition according to claim 1 or claim
25 2, wherein the particulate absorbent polymer is
polyacrylate. .
6. A composition according fb any one of claims 1
to 5 wherein the liquid polyhydroxy compound is
- 8lycerol. ' ' _
30 7. A composition according to any one of claims 1
to 5 wherein the liquid polyhydroxy compound is
ethylene glycol. :
8. An absorbent film or sheet product prepared by
coating or casting a composition according to any
35 one of claims 1 to 7, and thereafter subjecting the



J-25- coat ed or cast conditions for solidif

it to stand at a tenperature up to 79[err]C (175[err] ,mmm'mu

.24 hours or heating at a tenperature from79[err]C toL!?)Z'OCL(lTS[érr}F to '
~450[err]F) 5 for froma few seconds up2%o0 15 m nutes. An absor bent

~foam prdduct prepa b || 'n C o] CO n 0. one of
*clainms 1 to 7 t§ F%8ﬁ1 %Ogasg aggg9bg§P g&%agﬁﬁ goﬁ%$¢§¥%gﬂ% oam coat ed
Ei9 substrateatsandb?oamiouangditubstsaandbetng venpe retuhy upating a

conposi tion accepdi,gest §19§y¥'9n?opf 36! nﬁiHﬁtést £o 72@%&&&1%13 Ll*i’ée}f:?r‘ié and

_"allowing the conpositio f I

prepared by 15 at g FGMPﬂEaFHEecgﬁﬁ'Bs'??l%nt?oZ%? hd ]a?s a%b’?%rﬂﬂ? e’fﬁaerature
for from B hour rbe 24oROHr Few $écondspupdust 18chngtdg. to claim9 or an
article according to,claim repared. b bjectin the sitionto a
tenperature in ?he rﬁﬁg@bFPSﬁ$§8 §8399?€?¥T%£ % r?%:?gﬁg%ibg]F to
450[ err] F) for frcompoBéwiencanderding temanynumesoflénaiMQ hrtocl e
according to claig,l claim 12, wherein the substrate is a pol yethyl ene

film 14. An articlé according to claim10 or claim12, 25 wherein the
substrate is a ABn-wAnepbserbensspetiabei eomppising %rf¢%ﬁ€9@ﬁ%ﬁﬂding to

~claim 10 cl aiggBdtidte\hebeanrbaf s5R86835EbEEraté BYEIn® oy ORthew! P
mat.eri al .” 16. A dual ¥alled cont ai ueous

composggiogogcégggfggr£éngm?' ne of
clalms 1 to 7 onto the substrate and allowing the
comp051tion to foam.

11. A product according to claim 9, 2repared by
allow1ng_the composition to stand at ambient -
temperature for from 1 hour to 24 hours.

12. A product according to claim 9 or an article
accgrding to claim 10, prepared by'subjecting the.
composifion to a temperature in the range from

liquid to

15

20

25

14,

79°C” fo-
seconds
13.
wherein
An
wherein

An

232°C (175°F to 450°F) for from a few

to a few minutes. _ :
article accordlng to ¢claim 10 or c¢laim 12,
the substrate is-a'polyethylene film.
article according to claim 10 or claim 12,
the substrate is a non-woven cellulosic

fabric. .

15. An article acéording to claim 10 or clained 12,
wherein the substrate is a layer of wood pulp material.
16. A dual walled container for transpo*ting aqueous
fluids having a breakable inner wall and a non-
breakable outer wall and havihg in a pdrtion of the
space between the two container walls a foam prepared

by allowing a composition according to any one of claims
1 to 7 to foam.

30
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_ kabl e i nner wall and a non- breakabl e outer wall .
341 haV| mtm ﬂmﬁa the space between the two container walls a f.oam
regar ed By al nmposi ti on according to any one of cl-ainms 1 to 7 to s
f oem 17, process for decrea¥ng the nmobility of a particulate -
absor bent 4in a 2 a1f s FREOHLBY 140 SLYr § transport - therein,
whi ch conpp?seg pp% Q&PEg%faegggb% g'rrm)b)ﬁlB t & nposition accord- 5

~
ing to anPamﬁ§QM1%ﬂQaﬁ#§°rb@@t7i@n?ﬁ &b§GB§?F$térgi°éasﬁnﬁg surface as a ol
liquid | ageiprioving ﬁb@éﬁU&%‘Qr%h%ﬁb@&dtthEQﬁftﬁhiéhbbeﬁbrﬂgehhe liquid to |

he | d fil
o L i arngerin edALU Al Ao ARPAILH Llig e (17
acé%rdinglM@ dlcaiamyl dnewbdr eilmimise 1l itqui7d ohitbnai subsaretteabra t enperat ure
n the raRagahel s%:é%%e”slg 19 46380%a g&zﬁgsr roFn' @ f24LgL"1F) for fromd

to 60 secon cor wherein the = .
liquid fifhlms agad GWGGeF€t§Fa§§béF°§#BBeﬁbetéﬁﬁ@iétEpe for from60 m nutes

to 24 hourssuaifyiAg%@faa&&iBars PoducitifieaBugpsei 8RRt thoam product
conprisin nto an_extruder the conponents of a

CoNnposi t i %5%59%& ﬁ&et&igHédO%éngquglﬁE gbggroentobegringng t he |
cqmponentsoﬂhﬁaughdth&rentuméer barrel at ambient tenperature to intimately -

r¢in the resulting mxture into a
g}é the Cogponipprocess accordlng(%% cgagm ‘wherein thg

liquid film is heated at a temperature in the range
of from 79°C to 232°C (175°F to 450°F) for from
1 to 60 seconds. o '

15 19. A process according to claim 17, wherein the
liquid film is allowed to stand at amblent
temperature for from 60 minutes to 24 hours.

20. A process for produ01ng an absorbent foam product
comprising: '

20 (1) feeding into.én extruder the components of

a cdmposition according to any one of claims 1 to 7;

(2) passing the'components.through-the
extruder barrel at ambient temperature to 1ntimately
mix the component3° '

(3) forcing the resulting mixture into a die
maintained at a temperature in the range 93°C to
204°C (200°F to 400°F) to cause'foam formation; and

(4) expelling the foam product through the
_orlfice of the heated die onto a temporary or
30 © . permanent substrate.

25

21. A process according to claim 20, wherein the
_ foam product is expelled_onto a permanent substrate
to pro@uce-a foam coated absorbent article.
22. A process according to claim 20, wherein the
35 foam products is expelled onto a temporary substrate



nalntalned at a tenperature in the range 930C to 204[ to
- 400[err]F) to cause foamformation; and (4) expellin mmmﬂ m;ﬂili Wt
through the orifice of the heated die onto:a t enpor ar

permandnt substrate. 21. A process -according to claim 20, mhereln the f oam
“product is expelled onto a permanent substgate to produce a foam coated '
;ahsorbent article. 22. A process according to claim20, wherein the 35

ann1products is expelled onto a tenporary substrate -27- to produce a
‘sel f-supporting fQ:@lTlp&'l&ﬂetbeOra Steﬂ.fpsuﬁﬁor'ﬁmngbi‘@éﬂegheé’EmBP' ki2ipY

oo oerord Gomas oSSR LSRRl ALy SRRl 55 0
absor bent foan1pr@@mpbsa¢dondangoro1nglaonc9a$mb$talubathntﬂalbyrelnbefore
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. ' 24, An absorbent foam product according to claim 9
substantially as hereinbefore described in any one-
of the foreégoing Examples.
. 25. A method of producing an absorbent foam product
10 according to claim 20 substantially as hereinbefore

described in any. one of the foregoing Examples.
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