S 1- ABSORBENT PRODUCTS, PROCESS AND COVPCSI TI ONS FOR | MOBLLI ZATI ON (%3?3 LL%

PARTI CULATE ABSORBENTS 5 The present invention relates'to absorbent '

product s, conpeositions and :methods for i mobilizing particul ate absorbents g
absorbent articles produced therefrom. 10 Absorption of nobile aqueous

| i qui ds have conventional |y been acconpligked by the use of sponge or

battlng More recently, mater-lnsoluble but mater-smellable pol yners havi ng

h absorptivg, » 9 heen ape ng water
n%'aqueous f 158 — sabfsot %‘S‘E!B iﬂ% ul erit or
granular amdfENMOBmLSEAEEOMWBFIg%?%%CUEATET@g§0£BENT$quentIy referred to
in the art .as "superabsorbents, " ydrogel's” or "hydrocol - |oids" and have
been incorporated in the cellul osic absor- 20 bent  structure in diapers,
sani tary napkins and other absorbent articles to increase their absorptive

effi- ciengy. The expected- advantage of incorporating these particul ate

materials Ts dimnished by the shifting of the particulate materials
general l'y requiring sﬁbeiareﬁantzihventlontredaﬂaﬁitnﬂﬂbsqebenen1mﬁthin

the structure h?,%is f g.’”ﬁﬁl?n
particul ate ab@%r% nt ﬁater sﬁaz'lﬁlH pro ﬁc?’étﬁﬁg\ﬁﬁaﬂ#] ?%H‘g
absor bent s ar Particukaper absorhents candr abgprbent ra:U:@ 9pnodsoedt her e

i s descri bed atﬁﬁi@ﬁ?&ha| 30 tanpon which utilizes an dpen cell ed pol ynmer
f oam whi ch has t he wat er - swel'l abl e pol ymers i nbedded therein.- Wiilé this
prOV|des¥ﬂructuraI integrity to the absorbent -polymer, versatility in

application i spesuepeednbyet ABbile aqueous liquids have conventionally
been accomplished by the use of sponge or batting. More
recently, water-insoluble but water~swellab1e polymers
having high absorptzve capacity. have been developed for
15 immobilizing water and agueous fluids. These polymers are
particulate, i.e., pulverulent or granular and have no
structural integrity. They'are frequently referfed to in
the art as "superabsorbents,"” 'hydrcgels' -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 incorporating these
particulate materials is diminished by the shifting of the
particulate materials generally requlrlng special con-~
_“25 struction to 1mmob111ze them within the structure of the -
. articles. A process for decreasxng the mobility of
particulate absorbent materials and products in which the
'partlculate absorbents are uniformly retained is desir—
- able. In U.S. 3,900,030, there is described a catamenial
30 tampon which utilizes an open-celled polymer foam which
has the water-swellable polymers'imbedded therein. While
this provides structural integrity to the absorbent .
‘polymer, versatility in application is governed hy the
e foam carrier. Moreover, the method of disposition is
35 dictated by the foam carrier.




©

. foamcarrier. Mureover, the nmethod of dispositionis 35. dictated by the
. /~hpam carrier. -2- DESCRI PTION OF THE | NVENTION | n accordance with the
pjiesent invention there is provided an absorbent- i.mobilizing composition
) liquid form for use in preparing a product capable 5 of absorbing- h)
d retaining Iarge quantities of |ig@d, conprising: (a) at least 25.to
no greater ‘thag b - .ﬁgkﬁ¥:dﬁ particul ate mater-lnsoluble
wat er - swel | r having a gel. ' capaC|ty of

~at least 10 provided &P et ' =

~ starch/ pol yacryl ogﬁt?ﬁ&?g}d t %lg')egletﬂesmﬂ{yﬂﬁodyparts by WEI ght of a%ﬂ‘

~ liquid polyh?ﬂrbk9védgdnao eb#p@bﬁ@thémmﬂ? iﬂﬂ qARRAsLtEPRUPs. 15 The
~i.mmbol i zi ngiﬁoiTP&EiE' 98§mﬂarok+eu%@pliwsi-et;&xfﬁgnél%d&@daapabia whi ch

the absorbent has ‘been converted to.a n n- articul PI|IZ€d form-
i .e. am abscPHeAPSOERLNEgaRE ratAiadng (9????
absorbent-lnnp@hhaglneoﬁgﬁneihghons 20 . preferably fron140 to 80 parts

DY vl oht of Ue RYTER S0RRDSRl S BRI, [Blagd A BE080 1S DY
absorbent-lﬁn?bweighngotoappartd@mbarplwatarﬁinsntub&b;wwabed-extruded on
oD e obr ke Reiae. SH5PRER A AL T8 o1 o MY e
10 capacity of at least 10 provided that the polymer is .
not a hydrolysed starch/polyacrylonitrile graft
'copolymer, and - '
~ . (b) 100" parts by weight of a 1iquid polyhydroxy
Torganic compound having vicinal hydroxy groups. -
'15° | The 1mmoboliz1ng compositions may be employed
to form novel products 'in which' the absorbent has ]
"been converted 'to a non-particulate immobilized '
_ form, i.e. an- absorbent bearing solidified strugture.
- In the_absorbent—immobiiizing compositions
20 - preferably from 40 to 80 parts by'weight'of'the
| | polymer absorbent are employed for every 100 parts =
by weight of the liquid polyhydroxy organic compound.
' The absorbent-immobilizing composition may be
cast, coated or cold extruded. on an appropriate
25 . surface to obtain free films or sheets, or may be
' coated on the ultimate surface, e.g., a substrate
to form a film coating. The products have structural
integrity on solidification, have superior ‘absorptive |
'efficiency, are self-supporting, and are degradably
30 disposable as hereinafter described.
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fo forma film coating. The products have structural integrity on

shave superior absorptive efficiency, are self-supporting,(:;j
and are degradably 30 .di sposabl e ‘as hereinafter descri bed. - 8 -

solidification,

a sorbent products are structurally stabl e sd4 ds,

stic,

10

absor bent s. acconpanyl ng transportatron

_ “which rapid S bsar n. of. fI |In$ v property '
of ‘bei ng degradabl e }fﬁ &? s Ph ?Ducqc avﬁﬁ T Wt e |§st%$§?bl e

‘particles,

BRpRaiy Byedt"dn, AU Yo 2 e ey AP Rab el 21

i ng to th&hgr properntyy oft |Q9ti%\¢@8ﬂ%j’f?’§@lﬁdrrbtlr%‘ég%m$$es whi ¢
are not di 8i ni sRedaye3hivl bkt edld 1y ﬂﬁléﬁpéﬁﬁiéfégfuﬁTOViding |

rior,.to use. Mbre-

hand] i ng
over,the rate of §95Yepiemt ﬂ?%ﬂﬂmﬁﬂﬁnéﬁﬁqﬂﬁﬁEé i Hi®hed by the
presence of a Salelscit-feaechﬁtdﬁwmrrssemmmmmmm: beAbspebent| es.

upt ake of aqueous uid. is  substant |aII whol
F i as e Rl ARG Sandil B k800,
t he absor ption bgten'Emsaﬁmgmﬁyhdaqﬁnghsnkid&ﬂi&&eﬁthe$urheasobedor
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pads,

san

15

20

25

30

ary p

ts drapers I hnconti nence t he absor
capacities which are not diminished by shifting -

and. bunching of particulate absorbents accompanying
transportation and handling prior to use. More-~
over,’ “the rate of absorption is substantially |
undlmlnlshed by the presence of a solidified
structure,enﬁeloﬁing the absorbent particles.'

‘The uptake of aqueous liquid is substantia;ly

instantaneous. This is-who’ly unaxpected inas-
much. as the presence of a carrier usually decreases
the absorption rate. _

" The absorbent products are useful'as the sole

~or supplementary absorbent panel material in
absorbent;articlés such as bed pads; sanitary products,

diapers, and incontinence pads. When the absorbent
product is to be used as the sole absorbent panel,

- it may be applied directly to the ultimate substrate

to be employed in the absorbent article, e.g.

a diaper backing. Substrates suitable for such
purposes ihclude films, such as polyethylene film,
non-woven cellulosic materials and wood-pulp

materials. However, it may be employed in

combination with wood-pulp panels used in batting
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product is to be used as the sole absorbent panel, it may be applied *
ectly to the ultimate substrate. to be enployed in the absorbent _
cle, e.g. a diaper backing. Substrates suitable-for such purposes e
ol ude filnms, such as -polyethylene f4lm 30  non-woven cellul osic QJ
mat eri al s and wood- pulp materials. However, it may be enpl oyed in :

- conbi nati on ‘wi th wood-pul p panel s .used i i’ battlng " -4- and with other

absorbent matgld itV dferstdddorben i berehi8Chneie’ 8¢4EANT i ze or
t hi ckness. A rel ated application enploying the absorbent product -on a

flexible sub§ﬁﬁ%ﬂ£|§PQrP§ﬁ§ﬁ¥mﬁf5Pedu°1%8 si%gi eRl thiekses§s and spongeswﬁb
- The expreSSImn'éﬂaﬂadxaﬁﬂlfdaﬁiéhtémytoy&n% I 8Rel abkerbenter- swel [ abl e
a

acryl ate p0|¥F'6ﬁ1 s hereinaft descrle5 xlng an tha ced capacity for
t sxiRic syRstpete. 130in meddRadl i !
,&gggyggaer?abkesmjikdaxadnﬂss&ngseandlsgbmggscross | i nked ;olgners “
g2 P B eapd i SPN D Cofhop? rareRatolfialesy.
a

car boxam de, sul fona oxy groups poly- mers chaln
in suffucuenﬁn@n@mﬂﬂexnwaterﬁSnellahlq5acryleteynelymensdase wat er - sol ubl e

1T It were ngl Q&aéﬂ%xcr@criﬂ‘é&? %&Iﬁ%ﬁ&ﬁ n#:QnEQ&SS Ql:&;!% up the

hydrophilic groups constitute at-|east twent |veTEerc : _
seventy-two POfcAMOing daten e Aaneeys Eluids. ThRenHedera s are of 20

suf fi qoent n&t&@ﬂnﬂle’&e'vﬁﬁeﬂsﬁﬁmaﬂ@faeﬁfate polymers are
lightly cross-linked polymers containing a plurality
~of hydrophilic groups, such as carboxyl, carboxamide,
sulfonate salt or hydroxyl groups, along the poly-
mers chain in sufficient proportions so that the
15 _} - polymer would. be water—soluble if it were not for
- the cross-linklng thereof.  In these polymers,
the hydrophilic grouos constitute at least twenty-

f'five percent and up to seventy-two percent of .
their molecular structure.. The materials are of
20 sufficient molecular ‘weight or - degree of cross—
linking to be water—insoluble while being water—
. swellable. Many of the suitable materials are
those which have been’ reported to have an average
molecular. welght per cross—linkage in the range of

25 - from 13,000 to 300 OOO, but are not limited thereto.



I?nking to be water-insol uble while being water- swellable. Many of the
suitable materials -are those whi ch have been reported to have an average

| ecul ar wei ght per cross-linkage in the range of 25° from 13,000 to
300,000, but are not linited thereto. =5fhe nost common and best known of
S materials are pol yacryl ate nodified pol ysaccharides and cross-1inked
synthetic polyacrylates. The water-insoluble, water-swellable acrylate,
pol ymers 5 . have a gel capacity of at least 10. By "gel capacity" is

‘megmt the wei ght_of aqueous fluid whjch can be inbi.be el uni t
wétght of pol ynefhe mest 3?@m§noﬁnglBFatpEP°§PaR§b gi?ﬁgF agﬁgted |
anot her way,. theaﬁé)slsébﬁaérﬂéyéamediﬁied pplyparch i desamnabsor bent
capacity of at |east 1£ 6%n$s g mghg 8f the1 terla |n dry form The
capacity may be THF%1506e Feeth r BOSY aPRE P he material in
dry form connDntter—insdBubbe70wateesSWBélabyemecgwﬂateTp@meanseﬂs 15

are freqqutly ggg&g o%ein ﬁgciE# aQy#E%thgbs %hyggqpoIIO|ds or

" super absor bent s™- er - swel e acryl a yners. are
avai | - -able<unnnp%¢btyy ighmepotytbeswaightsed equgsus flvde form 20

By "particul at "y 5c19eash &Smﬁieeaeahg hasaf B %ﬁe WRigntcrete

particles. They may be. various shaped such as spherical, rounded,
angul ar., -aci cul a®f pPelymerari. 9Prf86ﬁ6§s°f fREISaPFFbB€§mg€ﬁérally range in-

size from1l n cresBymér! O ritddl Bhbther-way, the absorbent acrylate
10 - polymers have an absorbent capacity of at least
10 times the weight of the material in dry form. -
The capacity may be up to 1500_times or more of
the weight of fhe_material in dry form; commonly
: it is 15 to 70 times the dry weight. The materials
15 are frequently spoken of in the art as "hydro—
gels", "hydrocolloids" or "superdbsorbents" Many
of the water-swellable acrylate polymers are avail-
-able commer01ally. ' .
The polymers are used in particulate form. :
20 By "partlculate"_is meant a substance in the form
' of fine discrete particles."Theyemay be wvariously
shaped such'as spherical; rounded, angular,
acicular, 1rregular, or fibrous. The particles
_ generally range in size from 1 micrometer to 2 x 10
25 micrometers 1n diameter or cross-section (largest

4



. mcroneters in dianeter or cross-section (l'argest . -6- dinension ¢

not spherical). The partlcles are preferably of finely di vi ded pomder
'_oﬂ rticles size of from1 to 10[err] mcro neters. By

\absprbent -i nmobi | i zi ng conposition” 785 . neant a conp05|t|on _

cortai ni ng awat er-i nsol ubl e mater-smellable acrylate polymer in partlculat?J',
- formand a |liquid pol yhydroxy organi ¢ conpound and whi ch may. contai n m nor
"~ anmount s ofIﬁﬂhensﬁﬁﬂnIWMeadUOt|spbehécelﬂaft@hed@amﬁi@ies'The 10 .

conmposition is t r | p te absorbent. The 'F;
l'iquid pol yl‘?ycﬁ eféfpé 52 éf ﬁggg? EE&H.HQ& ?’?\’hltcﬁ?gcyrfgsent invention is as®

hi-gh boullupantankeaaaiag @f fé@@tltﬁﬁ 3 cuﬁuromeuas . adj acent. hydroxy

groups. Suitabl e ﬁé ’éﬁlcusiﬁmabm%ehg ebmbbsaeiwwch and propyl ene
glycal. dycerol and et fene preferred. The osition may.

have 3 ncl udé%?ﬂfh*érﬁsl%'ﬁﬁ’%%té uﬁf’§ thgf‘ﬁeta é\'@&leﬁ“\}é’?% may i npart 20

~desirable pr@@éﬂ@ﬁeipaﬁhe absplhaeat pplymeet inlpartizullatece active
V\Bttlng agen‘t articu- Sth surface .active agent my be
1 BREVhIAr

i ncl uded to Rl | 2 qh tﬂuh 0%Vt QTSR FETRES fpls of particul ar
advant age i nardd whicmsaaytccgtatnt in¢abrt amosdist off ridigui ds.  Repr esen- '

tafty; Vgof;fe{gegg SSELYE, S98TERVBLONL DRI RSP UK LR | Diphuch a5 al Kyl
composition is the vehicle for immobilizing parti-
culate absorbent. _ _ . ' -
The liquid polyhydroxy organic compound
employed in. the present invention is a high
_ boiling 1iquid hav1ng at least two vicinal or
15 ' adjacent hydroxy groups. Suitable liquids include
iglycerol, ethylene glycol and propylene glycol.
Glycerol and ethyl sne glycol are preferred._
The compcsition may have included therein .
_ minor amounts of . other additives which may impart
20 desirable properties to the absorbent proudct.

C

Thus, ajsurfaoe_actiue wetting agant; particue
larly'noneionicfsurface:active agent may be
included to enhance. 1iquid uptake. A surface
active agent is of particular advantage in
25 assisting vertical transport of liquids. Represen—
tative surface active agents are those commonly
described such as alkyl aryl polyether alcohols:
or alkylphenyl ethers or polyethylene glycol, e,g.
the reaction product of t-octylohenol or_nonyl—
30 phencl with ethylene oxide. Fine fibrous oelluloSe

e e 24
AR



¢ or al kyl phenyl ethers or pbl yet hyl ene glycol, e.g. the reaction product .ﬂ

t-octyl phenol .or nonyl- 30 ° phenol with ethylene oxide. Fine fibrous

cel l ul ose - 7- such as cellul ose flou7~silicates and the |ike al so have -
* simlar effect Cld oy al 8 0, r y i ncl uded for
\podor uptake. S ggar?cseac qﬂl‘gqu?agnecaﬁ?&; éi}ﬂ%e ?ﬁc?ﬁg O%QEe pl easi ng.

effect. Iner talmsct érawa smm r#flijecbt)un mmatgécﬁhagcgam @&t es and

al umi num hydr gfig, .BQLEA @%iddé@eféﬁxéabﬁ 9 tme sheet .

Sim | ar results rray ac |eve oy|n |g {. é V\g \Flu'l ene glycol or
Agkycerol , -é.qg. r@eﬁ%ﬂc&‘ﬂl@‘ “Sgl‘%/*é‘én Yy b¢ iRely §3r 2Rt & mobi | i zi ng

.com posi IOndwaaéid%iérféwtlfﬂmﬁérﬁﬁméméﬂfaybeabnah5ﬁihgnbouhhere is a
slight t denaéfor the absorfent to set %I on nay be nodi -

fied to incl ud@tSfaFuduAR i3 %?e%?‘%élﬁ}'émfﬁuﬁ &FPePRYi ts spreading
properties. %d teﬁti;il&:yréd?cmmddimlfhertexmreldefsthecahedtpomder s, clays,

bt T Dad i £ ST, ARmELEs ks che (AT E) ShRLHRAEPELRRA ES’Yi’im s 20
and. m ner al . oWet redthydenernglytel as ghycesehi i al gcoopomeniceafl t he i nst ant

conposi tions. %} ﬁ,{ Y, %Pte% aﬂéﬁégﬁenffimiéﬁfggng ggﬂt constltute |

nore t ha® 25. 0Si t ent -beari ng
solidified st mammn zspntab'xsme@nlow hbeggl$d°fenuhf¢n§1©ﬁtsol idification

of . absorbent, there is a slight tendehcy for the
absorbent to settle. The cpmpqsition may be modi-
 fied to include small quantities of materials to
15 affect its spreading properties. Suitable '
viscosity modifiers include silicated powders,
clays, ‘zinc oxide and inert fillers. Also, the
polyhydroxy compounds maybe modified with minor
amounts of liquid modifiers, such as ether glycols
20 and mineral oil, not contemplated as the esential
component of the instant compositions. Generally,
the additives, if employed, do not constitute more
than 25 percent of the total composition.
By "absorbent-bearing solidified structure"
25  is meant the solid resulting on solidification of
the liquid cbmposition after appiication to a
substrate or carrier surface, or to a metal or
release coated surface for free film or sheet
formation. When the absorbent bearing solidified
30 structure is a film or sheet it may be in the form



t evﬁqu|d conposition after appllcatlon to a substrate or-carrier surface,
ok to/a netal or release coated surface for free filmor sheet -fornation.

When/t he .absor bent bearing solidified 30 structure is a filmor sheet it
may be in the form = -8- of a contlnuoué'T|In1or a di scontinuous one.; it
My have a Iat ice-like form '

a i erei after desc it nay be ™
in the form of° ?l?% ﬁ’t‘uoﬁ‘ﬁefA(l!JP‘ .rfa1 s§é"&é’r”é‘] €onterrp| ates 5 -

a’ thickness ummay abavé 4. IéétMUeelﬁkmlﬂmmn Tmaanﬂwassﬁexeinsontenplates=

Cheoto e SrEELeE SPa-ingal IF 610 Bl S off Sk R el RgRSI S | D

an absor bent tﬁbelhgrmovfﬁimreeSSheueunrembdawgdwqantnmplgtemply|ng an

absorbents i npbijj ZkAgssOAROEH! | aeeueoajprzlsa! mbq&dmﬁ e aggerbent and a
liquid polyhydroxy grgani ¢ co ound, prepared by n1X|ng the conponents

together, 15 temht'’sheetipepRiomplates| fatdiskiess grepkeRmunt of
acryl ate absortigan @n@smyﬁﬂ dsoemdisl)n PRire fedirdd & tthiciites of the i quid

polyhydroxy or gani.c gnpoun used as vehicle as well as on the anopunt -

~ desired in t h&8CEIT#HBER* product while within the 20 - - range previously -
set forth. . The process of immobilizing particulate ST
: 10 absorbent and. forming an- absorbent bearing solidified

structure is carried out by applying an absorbent-
immobilizing composition comprising an acrylate
-absorbent and a,liquid polyhydroxy organic compound,
~ prepared by.mixing'the”components together,
15 = onto a temporary or uitimate surface. The amount
of acrylate absorbent employed depends in part
of the viscos ty of the liquiad polyhydroxy organic
compound used as Vehicle ‘as well as on the amount
de51red_in the ultimate product while w1thin the
20 range prev1ously set forth.



- 9 - Compositions gf polyner absorbent in Iiquid polyhydroxy organic <:§%(
conpound have time-limted fluidity and nDbiIity. They are preferably pre?
pared within several hours prior to use or at 5 - least within 24 hours

- out sone absorbent- inmmobilizing conpositiaons remain in the liquid formfor
Nonger periods.. The liquid absorbent-innDE|I|2|ng conposition then may be-

capplied to a tenporaryCompaBttmans of polymeur ehsorbemte im tliiguidsurf ace

S aferel nal ter 1 o61 ROabRxgS oPHALE2bmpotil Five® she Iﬂmu%{aget or

coated substrate, i Cal'POR "convent i on yed for
ceating or preparfhgiditmané gobllkﬁthre cg'atewn@res@l‘&)ﬁe 1Y Prewoating,

reverse-rol | coalpageaGhB¥HiR: SE9FAT n6AKE PrIGICHY BRAINGION casting
may be ernployed. ?erre hods are col d extrusi on_coating and

kni f e- coat Png. V%%ﬂaEEewégh&ncgétPﬁ&rﬁnb&tsﬁﬁgpr§P§QQVQRﬁF 20

tenpl ated, the supfméBieikzsngf cmbesmhsngemnwﬂw ienTthey ad dudrd absor bent
articles, such as ceILgIosi vi nyl Es pol ypropyl ene, pol yester;
pol yet hyl ene, nyl BT EPE| 1PBREL ng&? Srters, cloth, non-wovens of various

fibers, and the like. fhetlmQumd_abéBrbent-imhﬁbmﬂmzﬂng/dumpﬁsitﬁpmmtire
St tarn " hon ueEieh iy, bR AbPii3e°ke.s YRSy R witlE Ned
' 10 surface. The ultimate surface is hereinafter
referred-to -as substrate. For making a film,
sheet or coated substrate, any method of
application conventionally employed for coating
‘or preparing films, e.g., knife-coating, spray-

15 coating, reverse~roll coating, gravure-coating,
cold extrusion coating or casting may be employed.
Preferred methods are cold extrus1on coating
and knife-coating. ' _

.. Wnen use as a coating on a substrate in cen-

20 templated, the -substrate is of_materials generally
employed for absorbent articles, such as oellulose,_-
vinyl films, polypropylene, polyester, polyethylene,
nylon, metal foils, elastomers, cloth, non-wovens
of various fibers, and the like. Coating on a

25 substrate may be of the entire surface of the

' substrate, in strips or in any other pre-
determined pattern. When use as a free film or .
‘sheet is ' ' -




-. contenpl ated, the coating may be made on material previously coated
ith & rel ease agent such as.silicone or on a nmetal surface. -The coated
Qaf;trate or the coated sheet-formng surface is 5 ‘then subj ected to_,
INTE tenperature’ rel ated con- ditioH@=to transformthe: Iiquid conposition |

" into a solid inmobilized absorbent structure in the formof a film sheet

or coating progwﬁteﬁgfafgﬁﬂﬂ¥ﬁ%(Ebéiiﬁﬁemayqﬁedmaﬁéobﬂemat

i mmobi |1 zing conposition froma |1quid-Solid m.xture to a sal | %lln1or
sheet may t ake PRle¥douslyn qaainrg é'{:tﬂ?’é ApredesspepRPRt BYShe@S F)in a peri o

as short as 15 giiddfe B dﬁ"éémet@dlyu@faéea PEheOdober upl nutes to 2&%F
hours, ~or at eggyated 15 ature 175[ ergr%!}E to-45Q[err]F (79[ err]C

to 232[err] Q) & an yﬂ%?ocﬁﬂ %[@??T forn FSRER 16 to 204[err] Q).
for a p&iod ofthernmsub Jetedcomdsime-temgératunteprelded epd i s desired,

- f fo.the | | | i shed 20
by “exposure. 0 ReC, iR SheiinbaBodoBREssRRSET, 10T,
232[err] Q) foralsniﬂﬁ)immnhttizddfahsowbemtestrugtuREeiufthd idification -

in addition to;ﬁﬁﬂf%ggev&ﬁiﬁitéﬁgé%“%@tc8£tfﬂg §g§ﬁagsorbent ‘Conposi tions

wi th high abso onte an about. 50 parts per
100 parts of |iquidThe M@@d%rmﬁutme Lbﬂi—lﬂdf absorhepitent tenperature

in ti rremeasuraﬂmad%ﬂ%ﬁg)l&oﬂﬁamfwf@amuat? gglabespﬁgnflet here is

increase. in the tine necessary for._conpletion d structure
formati on, ThBixdurg ffa@ solid film or sheetnay take place

at a temperature up to 79°C (175°F)in a period
.as short as 15 minutes'but more usually over a
_ period from 30 minutes to 24 hours, or .at elevated
15 temperatures, 175°F to 450°F (79°C to 232‘0).
' preferably about 275°F to 400°F (135°C to 204°C)
for,a-period of from a few: seconds up to 15 minutes.
When speed is desired, transformation of the
' -1iquid composition to a solid may be accomplished
20 by exposure to heat in the range of about 200°F
k to 450°F (93°C to 232°C) for 1 to 60 seconds.
A factor affecting ‘rate of solidification
in addition to temperature is the amount of
polymer absorbent. Compositions with high absorbent
25 - content, e. g, greater than about 50 parts per
' - 100 parts of liquid polyhydroxy compound solidify
at ambient temperature in time.measured in hours
- but with lower amounts of absorbent, there is
increase in'the-time'necessary for-completion of
a solidified structure formation. The solidified
structure ' ' '

30
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Structure has been found to be nore quickly formed fromthe nore visc
- liquid pol yhydroxy conpounds. How ever, the ultimte pol ynmer absorbent
gontent of the solidifiedstructure is generally | ower with the nore

Vi scous pol yhydroxy conpound since it is difficult to forma honogeneous
o osition. Thus, for exanple, a film obtained fromglycerol as poly-.
hydr oxy conpound durkeery feund cte %s‘@@b@nﬂuiﬁ&hﬂ farmedo fremhihene

gl ycol as pol yhydraxy, J&% BiEky éémﬁéﬁﬁaguslﬁohndlcated
f or- maxi mum absorptive e ?lClenc I'mat e gro uct, it Is desirable

thi the Iiquid mﬁ%ﬁﬁmﬂ?ﬂ@rQ%ﬁ&mﬂﬁﬁlEﬁ@Yﬂ%’nﬁPﬁ?r SRboReRtent: ofethey film .
or sheets are thOSébPﬁ\iﬁém r@tfnﬁ@mﬂ@ 19 §9néﬂél$yb¥owrghﬁ.tﬂ:5the0f '

absorbent per 100 parts ydr ox he articul ate
absor bent Eh the '%H¥ i;é%ﬁ?ﬁ% %8“3¥Vﬂ§?§$8°Fs } Fﬁry r ét ai ned
in the film20 diﬂfiduﬁtlbm formia hmmogeheeus tompositdoar. sMhfus,ng in
the ultimte absor e t ' r pd acity
of the parti-cul at ’?%ﬁeéfé Z%npi{& %Pé?'ﬁé gp ggg ?8?'nf%bﬁ%l§ép
conposi tion, |nemhﬂdnqxvtqpmnnu@ﬂLsﬁmﬂrab$YsbastlﬁgsnabsprQBHKOr t he .
sol i-di fied absor begy ém?ea&épgg;éﬁrgféyggﬁfcégygogbgge g§§ﬁgu§g§y is also

useful in,the liq orm an reSS|ng ski'h, body
.exudat es welliﬁpmpounés t@P%ﬁﬂ@%usa$|aﬁ?H§°Pﬁeﬁ1éﬂﬁ patgdncEOr

" maximum absorptive efficiency of the ultimate product,
it is desirable that themliqﬁid'polyhydroxy compouhd
be the major component. Preferred film or sheets

f are those containing from 40 to 80 parts by weight

15 = of absorbent per 100 parts by weight of polyhydroxy

_co@poend. ' |

‘The particulate absorbent in the absorbentabearing
_ . solidified structure is firmly retained in theffilm
20 or lattice and is not'subject to'moving or shifting
in the'ulfimate absorbent article and_refains all
the high absorptive capacity of the particulate
‘absorbent. -

25. The 1liquid absorbent-immobiiizing eomposition, in

' addition to being useful as starting material for the
'solidified absorbent bearing film or structure above
described, is also useful in the liquid form and may
"be applied to dressings, skin, body exudates as well

30 - as to aqueous liquids from other sources.

' Many water-insoluble, water-swellable polymers suit-
able as absorbent are available commercially. They
- also may be prepared by cross-linking a pre-fdrmed
_35 water-soluble, straight chain polymer, by poly-
merising an appropriate ,

e e e e s
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- wat er-insoluble, water-swellable polyners suit- able.as absorhent. are _?
vaj-| abl e comercially. They also may be prepared by cross-li-nking a
pre-forned 35 - wat er - sol ubl e, strai,ght chain pol yner,. by poly- ner|5|ng -
‘an appropriate nononer or -a nonone 1th a co-nononer to effect ;;
si mul tan- eous pol ynerization and cross-1inking, or by incorporating a :
hydrophll|mognmqr|oroaamonopéetudﬁhﬂannn-moﬁumera&pleﬁﬁEthsdmultan—

| neor por at Foush pERHEE PRk 16G, B8 Rrdhd s ingE TBE LY MICHBOFRTIRE o
to have the Mydgphilic ggoawpi dntiee asacqmpkshedtpolymlemer Amyexamplepar ed./.»
hhors o2 Beogl Sald! YncafbdRaribanide 'd hrdfolE1REO Hiktad Ve OLYEC | "

t hei r Bol ecomplehied poiymerhis whe Hacarperationspyt mhfmmwat of a
pol ymers ogya®onid adnyli rizbfdt?o' é’gﬁ@?{]aﬁ ags dé freddto! npglaf i ed

starch or .acr Iate nDdIfie _ ose, acrylate Ifred" is '
neant t hat h¥Ax; e %‘P‘}/P(eﬂ-northﬁoliﬁé!& yf%r ashecpelymer rmagsbei bed has -

been graftg éepatzed hei P9t VEECaRARICHA, ed¥dy) dhRiaal YER nitri 1@l ¥aqry! ate”

| ~-as herein enp ed enbraces pot- onIy pol ymer's mhlch contain acrylate salt
groups but thRo ngCthN§ﬁ°£Y§S el %ﬁrP5n1&c99F§ﬁ1de acrylic. -acid,
acrylig ester group or acrylonltrlle group. The preferred synthetic

acryl ate polynmner. a orb are thgse which have a salt grou an,acid
group, or WhHEch 25 6 gﬁth an Ve Qﬂdﬂb‘yiﬁﬁeagggf‘g’ XBSEGr oup.

These molecular structure._ They may be’ completely synthetlc
acrylate polymers or acrylate modxfied polysaccharldes,
e.g., acrylate modifled starch or acrylate modlfled
- 15 " cellulose. By "acrylate modlfled“ is’ meant that an.
| acrylate polymer or polyaorylate as herelnafter descrzbed
has been grafted onto the polysaccharzde. “Acrylate
polymer“ or “polyaorylate“ as herezn employed embraces not
"only polymers which contain acrylate ‘salt groups but those
20 which also may contain an acrylamlde, acryllc acid,-
' acryllc ‘ester group or acrylonxtrxle 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”ana a salt or acid groop. These
' -have been represented in the llterature, e.g., U.S. Patent
3,686 024, by the follow1ng formula: |

30 <, -~ = —tcu, - ca- [
- . | | ]
. C=0_ .. C=0
o - o
35 - < = = 1-n




have been represented in t he I|terature e.g., US Patent 3,686,024, by
the follow ng fornula: 30 [-err] [err] where Ais an alkali netal ion.

ch as sodi umor potassium or is hydrogen, nis from0.5 to0.0.9, 1-n
defines the extent of hydrolysis, and z is the nunber of ner units between
cruss-links.- 5 The pol yacryl ate absorbeafscontai-ni ng both am de and
carboxyl ate groups may be prepared either (1) by aqueous polynerlzatlon of
acrylamide with a difupctiona anlc raoss- i nker :such_as

N, N-- met hy| endfhegR b 3% a8 A P tal,ion, jucthias) $9REUR@Fcal cat al yst_.f

_tokﬁbtaln a\MpdﬂasswwnJabtezsChyaaobeaked el Viron | ewewie, 0 [ D] LoV \aidelaie

&

Raving bot h et db B ESERER K AE. et Brc it B S A S aP L Rl 1y

descri bed |nlnumbé%uafnmer15n1t3 BéEwién, crossH1 dnksopol yneri zation of -
acrylan1d% and acryllc acid alkali netal -salt in the presence of a cross-

| i nki ng mdhomer such -a3 N, N - net hyl enebi sacryl am de and a catal yst system
such as 1:1 aﬂhnnpnﬁxngsmlateeahaqrponﬂ-omwniunmnguhotnwamideuandle al so

d bed t I
and cr ogs- | | niEbGky 1860 GE8s PARPche Brepdd %ﬁfkacr )P 1B Lepas O
al so may be pRjarmer ization cof agryilanidey iyl ra | &k ¥9©ﬁ1eﬁ§93913
radi ation crosg-dddii{ike® sud® 4SRN/, Nbeﬂ\ét'?xﬂe%elﬁasfé%yfaﬁ?& 788, tRe tO

chen1cm
10 presence of a free radical catalyst to obtain a water-

swellable, cross~linked polyacrylamide, followed by'

‘ part1a1 hydrolyszs in aqueous alkali to obtain a cross-
pllnked polymer havxng both an amide and an alkall metal
gcarboxylate groups as more fully described in U. S. Patent

15 _3 247,171, or (2) by copolymerlzatlon of acrylamlde and
acrylic acid alka11 metal salt in the presence of a cross-
llnking monomer: such as N N'-methyleneblsacrylamlde and a
catalyst system such as 1l:1 ammonium persulfate and

_ _B-dlmethyl-am;noproplonltrlle, also described in the
20 aforesaid patent, or (3) by-radiation~polymerization and
cross-linking as described in U.S. 4,192,727.

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-llnklng as’ descrlbed in British -
Patent 719,330, or may be prepared by cross-llnklng of a
previously prepared pclyacrylamlde. - '

30 Acrylate modified polysaccharldes are those which have a
| _polyacrylate chain grafted onto a cellulose or starch
molecule. They are preferred graft copolymers of poly-
'saccharldes which have hydrophxllc chalns grafted thereon.
L - By "hydrophilic chain” is meant a polymer chain obtazned



merization and cross-linking as described in British Patent 719,330, or :

be prepared by cross-linking of a previously prepared pol yacryl am de.

- Acryl ate nodi fi'ed pol ysacchari-des are those whi-ch have a pol yacryl ate
ain grafted onto a cellulose or starch nolecule. They are preferred o
~graft copol ynmers of poly- saccharides which have hydrophilic chains grafted‘J
t hereon.. By "hydrophilic chain" is e a pol ymer chain obtained - -14-
fron1nononers whi ch have a group which'is water-sol ubl e or becones

‘wat er - sol Ulgh@mdidhttiety Sikick. BaveCd podp whdch f 09 ﬁatérdeambleara:de
.am no, qua ernar annnnlun1 Sl%yg§ﬂ§§§r products t her eof In the
o

pol ysaccham&FEs® ﬂvater-so AR Bohidic. EﬁEPﬂxgﬂ'tﬁélgenera
Lorﬂgla [eFEhiul h%droxyl, amlde,haTlno. qudtefdatﬁra¢ﬂ0ﬁlamtgﬁheﬁ tE the
ackbone o e cellul ose_or c r ou a:cqrbon |inkage. .
In the forﬁﬁ%% Sis r°?P°E§ ﬁﬁe % ‘B ﬁﬁhgﬁgh QY?a & ?E% fBsagt¥acid,
est er, 5al kd.lantemoa]lymmmnauhydabphmﬂ.lwnmlgrooﬁ) theacgeref8l formula Lo
Lndependently i s hydrogen or-lower alkyl; r-is an integer of fromO to .
5,000 and s is ad] (Ir&f gr of feenf0 tofB 0Q0,y and r4g, 18 at |east 500. The:
pol ysaccharide adryla g‘bo yne S I ére&aﬂed‘ZS efpl oyi ng wel | known
procedures for carrying out- gr Lb copolynerlzatlon q%.@ efinically '

unsat ygat ed chains onto ceIIquse and qtarch in whicp.g aftlng of -t he
hydrophlllc o oA : B |

L 4

is attached to the backbone of the cellulose or starch
15 molecule through“aacarbon linkage. In the formula,
=-C-A and -C-B 1ndependently represents an acld, ester,
o ;alkall metal, ammonlum salt or amzde group, each R |
: '20 independently is hydrogen or lower alkyl, r 1s an integer
- of from 0 to ah-t 5, 000 and s is an xnteger of from 0 to -
'_ ebua-e 5 000, and r+s 1s at least 500. '

‘The polysaccharide.acrylate polymers may be prepared
25 employing well known'procedures for carrying out graft
copolymerization of oleflnzcally unsaturated chains onto
cellulose and starch 1n which graftlng of the hydrophilic
material onto a starch or cellulose backbone ls _
~ accomplished 51multaneously with the formatlon of the
30 'hydrophlllc polymer;c“mater;al, and, if necessary,
followed by hydrolysis. Thus, the polymers_may be
'prepared'by the polymeriZation of an appropriate
polysaccharlde with an approprzate acryllc monomer such as
acrylonltrzle, methacrylonltrlle, methyl or ethyl f_

35 hacrylate, acryllc or. methacryllc acid, or with acrylamide
 or methacrylamlde,,followed by alkaline hydrolysxs or by
the polymerlzatlon of alkali metal salt of acrylic or
methacrylic acid with the appropriate polysaccharide.



material onto a stareh or cellul ose backbone is acconplished simultaneously,
with the formation of the 30 ~ hydrophilic polynmeric material, and, if
ecessary, followed by hydrolysis.. Thus, the polyners .may be prepared by
nhrypolynerlzatlon of an appropriate pohygéccharlde with an appropriate
lic nmonomer such ‘as acrylonitrile, nethacrylonitrile, nethyl or ethyl
35 . acrylate, ac@he(PQinﬂﬁﬂzﬁﬁsnn(iﬁuﬁ%Prt@de@h anryhanpaessnce

nethacrylan1de ;$y'f&&%ﬂéiﬁb£w§&§%USé§seémb¥ntQﬁ thgggglzatlon of

al kal i metal salt of acrylic or methacr acid t he aggroprlate

potysaccharide. mediym, QR I%ﬁﬁ?¢¥%ﬁ$§m fglEﬁ?TYéﬂlﬁﬁt EAMPAZ s pr esence
of a free radlcaldﬁizﬂdéaié%&ﬁﬁﬁnlrc&waﬁﬂ@eogysﬁeﬂsUﬂbrOémbyoyme@dlatlon

|t | et t t f | t 5.
o hoeous e 3T dapous eia Sty ot ibe SR SRpERALET] YT at or
and an inorganic. rcﬁdldﬂmgg;qénﬁamcinmﬂor &agr asehhatrganioxréiducigng
e Ao s R ULUE P  REFreBERPLLE SRR SRR
are al kali netal mnmﬁﬁatqns ang finecgarie rpessubfahésm perpaidesamdal kal i
e s e OS ! oL e oy BRI Snd BELVERD OHioBRRLL PORUBRELSARARI VY |

enpl oying a cataly he 1 norgani c oxi.dizi ng age I nitrator
the inorganioc redwsidupiayeragent iackbrators ase ﬁl’éﬁbbo'ﬁgt§él bisyd fdtes,

alternately added g # $&2Ct4¥rdRS! MfMSRIEA | Salfabe}0hRA- alkall metal
~ thiosulfate.

In a method for carrying out graft polymerisation .
150 employing'a catalyst system, the inorganic oxidizing
' agent initiator_and the inorganic feducing agent
activator each as an aqueous solution are alternately
| added to a. reaction medium cdmprising a water-
sOlutioh_of an'agrylate mohomer, a co-monomer,- a
20 'crOSS—linking monomer, and a diépérsion of pulver-
ulent or fibrous water-insoluble water-swellable _
polysaccharide in water-immiscible organic liquid
‘containing a minor amount of water-miscible solvent
to obtain an acrylate modified polysacchafide
25 - product as more fully described in U.S. Patent
4,028,290. Other suitable methods for chemical
catalytic graft polymerization may be found in
U.s. Patent 3,256,372; 3,661, 815; 4,076, 663'
| 3,889,678 and 4,105,033.
' 30 | | . | |
- Suitable polysaccharide'acrylaté pclymers"are those
in which the hydrophilic chain loading on the back-
bone is in the range of from 10 percent by weight
to 90 percent by weight usually from 40 to 80 per-
a5 - cent by weight of the polysaccharide acrylate polymer.

e e e . : . . e -



9] uti on of an acrylate nononer, a co-nononerr, a 20 -cross-1inking
maoner, and a di spersion of pulver- ulent or fibrous water-insol ubl e o
ﬁ'er-swellable pol ysaccharide in water-i scible-organic liquid v
gnt ai ni ng a m nor anount of mater-nlsC|b£€1solvent to obtain an acrylate\‘;jy
hodi fied pol ysaccharide 25. © product as nore fully described in U S

Pat ent 4, 028,290. O her suitable methods for. chemical-catalytic graft

" polynerization may be found in U S. Patent 3,256, 372; 3,661, 815; 4,076, 663;
3, 889, 678 and- Qhk05a£§}~iﬂhdlubréuewqméyesmehhabﬂe polymers paley-er s are&A;_

t hose in which_the b n the 7
range of from P& épc‘%nt y. %I%ﬂ% f%f‘%giﬂg Fﬁgﬁs QSE ng‘%g'ﬁ%ﬁ#y from 40
to 80 per- 35 obtamnﬁdtas\mﬁxﬁﬂ cﬁrit@190$9bad§harTbesacmyVabs pol ymer .

1

-16- The water - q%gg £28! S pp 2 y any of the
f oregoi'ng nethoé% are general o) afﬁ%% asgs§??? br??f?eggg ds. These:
‘may  be Sormi nuttbeyt @ner]@rrmﬂmm|metfs¢ ZEormppEipewdey 85  they are

~enpl oyed in th%ﬂe%rl'aufglyp%mné’é 5@y i 4| %1861 baedmp Py edBYnal SO. be
.enpl oyed in-other forns. -The I|qU|d pol yhydr oxy conpounds which are

sui table 10 Othﬁﬂbﬁqqﬂﬁturrently avai | abl e hydr oxy conpounds are. quite
‘limted and are substantlally as pre- vi ously deflned CbnnerC|aI gr ades

of vehicles 'The 1iqu1d polyhydroxy compounds which are suitable

10 | 'from the currently available hydroxy compounds
are qulte llmited and are substantially as pre-

~ viously defined. Commercial grades of vehicles
'arefapprooriate; ‘It is not necessary to subject
them to drying prior to use. Although liquids_

15 such as propylene glycol'are.oﬁerable in forming
‘the desired film,. the'31owness'in forming the
film renders them less deS1rable in the invention
directed to a process for immobillzatlon. e

20 . 'When -the sbi-miﬁed structt_xre is a 'f_illm-'it" may be

" only part of a_moisture'receiving'oomponent of the
" absorbent article. However, as prev1ously indicated, '
it may be obtained as a free £ilm and ‘be employed



dre appropriate. It.is not necessary to subject themto drying prior to »

use. Al though liquids such as. propylene glycol are operable in forming t

de5|red film. the slowness in formng.the f|.7lmrenders themless desirabl e

Q.I/he invention directed to a process for inmobilization. ' When the .
|

dified struct u%@o#ﬁ%n{‘ig.ﬁ'ﬁag% nmé‘ﬂo QRJ % AR tleOftoa eglgéw ng

conponent of the a VEr, as previous y |n I cat
may be obt ai ned aseatireembu,lsrtmaadrbeeewphgy@@rthm trm'qnﬁ.l maI'e m&¥or bent

.ar t+cle to consti tggeutsgg @H&b@%e?%shw’s%m%‘% \ﬂgwg, éiﬂ t hereof. It

miyr be used wher ever essi cant i's necessary e “absor bent -
product as a free absorbent filmor sheet is preferably formed by casting

on a-metalssurfacergg 8 ebwan%np%oah@tca@eaorfﬂaéﬁ%gc&lmﬁe et opOVer ed
surface a Iiquid absorbent-immobilizing conposition conprising from25 to

125 parts of 10 = sheetyipy PEBf&Féb&Bsé'PB'E'ﬁF P FRASting b HAIE2bt | quid
pol yhydroxy organi supegpeuse abatahigownne 819 ildotid b GHat trdleade

350[er 1) for 1 oRRanFEYBEBRISURS BB, LIS ARD Tort T 162
at tenperature up tomp88fLtidnScemprsihg firoam2X0 to MBS pamtLdofiours. The
0 e e 380°05r B 07aRTaBRoReSHISHa e oS A GOSN 01 ke
product as a sol i dpeLybydrouyt orgamdyg bempounide anst mldiowingirthe biquibge.
Such form may .composi'tion to solidify either by heating at

‘temperatures of from 79°C to 232°C (175°F to 450°F)
_ for from a few _Seconds to about 15 minutes or si:and_ing
15 at temperature up to 79°C (175°C) for from 30 minutes
~ to 24 hours. Thé absorbent product as a coating on
a substrate is formed by coating on the ultimate sub-
strate under simiiar conditions.

.20 -~ The absorbent product as a 'solidified stmdttir:é may
be in the form of filament or rope. Such form may
ke achieved feadily by metering absorbent. and poly-
'hydroxy compound into a cold extruder with the die
" heated to a temperature in the range of 79°C to 232°C
25 - - (175°F to 450°F) ‘anA. "ecovering the extruded filament
or rope. '



~ absorption require

3
v

achi eved readily by metering absorbent and pol y- hydr oxy compound into a
I/d. extruder with the die heated to a tenperature in the range of 790C to
[err]C 25 . (175[err]F to 450[err]F) and recoevering the extruded
i1 ament or rope. The actyal_annunlgfof absorbent in the conpositions -
within the scopgrautolp! imbBdteabedabsodeRrIzal i Limdoidligls = 7

Int ul'trmate environment. = Thus, i f the absorption

is to be 5  withimpthehseory Bravipeslyajndiratedhds slependentyi aper -
pa]gi% the It i gui %@bi&% ?:Eé_‘;}%i ,wﬁ%ﬂédgb@qoﬁoﬁeqa&%antm Lthefﬁﬂlﬁinéb.@goi betnt._ &;‘
sufficient to su e desired absqrpiive capagi o the pad substrate. %%
The products éuﬁﬁ?%%kﬁﬂ%%§°ar%hﬁ§' ig eﬁ?eﬁaﬁ°$ﬁ%§ﬁ ﬁ&nJFh&@hré of
numer ouss absor hgdony1ishes . by Thegiapergspaa ahky subsftateiars 4 eduction in
bul k of absorbent as wel | S hi Q.cagac#tg hs &e i ra l-i uch as in -~ _
articles to be SWARET AH S;-?ﬁeg APEYpAPEPEOPR ¢ di apers and 15
incontinence pastsppdsd thdbsovibl santadnyabapicbeat smffdgderdndd he |ike. . -

I'n use in diape e,.abs Nt 2 PLARGUG ' 3d e .ahsorbent or as a
conponént i npr o%/"?pr%]t‘fhteﬁ%u%igfgé%f é@%}é?é;(: Ig?tgl %%p%g%ggf ?é’n’t&% n the : o
manuf acture of phdpsaissiratei chTRe produchs fhdrpmosesses saatencor porated as
an | mprgyenent (L 40p 1k dthd hERGELELArEObl Almdrdd® disihi¥ent Ne o
conposition is applied to the surface of the aqueous |l quid receiving

portion of the articles.nafpey ane paperigllvhusefmlewhene ingfuchiert ed

in bulk of absorbent as well as high capacity is
desirable, such as in articles to be worn. Thus, .
they are particularly useful for diapers and

15 - incontinence pads, but also for sanitary napkins,
| bandages and the like. In use in diapers, the
absorbent'product may be as a sole absorbent or as
a component improving the quality of the existing
| absorbent. In the manufacture of diapers in which
- 20 - the fil¢.produgt"is-incorporated as an'imprbvément
to thejliquid rec¢iving portion of the diapeb, the
_composifion is applied to the surface of the _
aqueous liquid recéiving-pQrtion of the article,
- namely the batting,  the coated batting;subjected
25 to a_hegtingzéycle_or to standing at témﬁeratures
o up to 79°C (175°F), and the resulting modified -
batting provided with moisture impermeable backing

—
4
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75 . to a heating. cycle or to standlng at ‘tenperatures up to 79[err]C (E%S)

(175[err]F), and:the resulting nodified batting provided with noisture

|yperneable backi ng and:- a noi sture Rerneable top sheet. Alternatively,

t e absorbent i nmmobilizing conp03|t|oﬁ be coated on.a conventi onal
Zabsorbent noisture inpernmeabl e di aper backing without batting and 5

thereafter lam nated with a conventional npisture perneable top sheet to

‘provi de a thin- di apad. aOnpédstusehpegmeadle: fiop sheedl | IAlgrernasive Y whom

the=i nvention is dtﬁscasgoﬁﬁxnbelﬁmebﬂ%lhg ewdelrt%raw hant diapers.
10t¥n the case of sanitary napkins, the absorb |nnDb|I|Z|ng conp05|t|on

may be applied to ?ﬁ§t€€IPBIBSF9nHS§6?B€ﬁﬂ §@PF
conventi onal minneimb@rﬁéﬁﬂméedaaﬁél&kb&c@:flnlgTWJ.Q‘tﬁiltliaatting aetxs@rptlve :

capacity. Ln the case of _band h rbent cO sition na be coat ed
onto an aqUeous ngﬁ?ﬁ 352 gggigﬁ%eg ﬁb@ﬁﬁ(ﬁﬂ?iﬂﬁ 3%
non-woven fabrics ﬁérmeablesmob sheearydno @lroptildpesa d:hiﬁnbiiapserand then
inserted in the g Pa ( e l,e '&%ﬁ%{

nvent i on but ar o UefeRo HERRLqUES, b thi¥ MRS peNd ¥4
" Absor bent conp05|ttbﬁ51sventépnh1Sndith¢eA may Becsmpdpyed to

_ ohtain new absorbent diapers.
10 N _

'  In the case of sanitary napkins, the absorbent

- immobilizing composition may be applied to the

‘cellulosic absorbent surface and wrapped in a
. conventional manner to pboduce a napkin of improved'
15 absorptive capacity.’ o '

- In the case of bandages, the absorbent composition
'may be coated onto an aqueous liquid permeable, but
_ a gel impervious material, e. g., non~-woven fabrics
20 such as rayon 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 - |
EXAMPLES I-VI

Absorbent compositions set forth in Table A are
prepared. ' '



-20_.[err] [err].[err] [err] [err] [err] [err]

’ ‘] [err] -21- The products having the conpositions |dent|f|ed in
A are enployed to coat substrates to produce absorbent articles as
Ws: The products having the conpositions of Exanples I, IIl, 5

are enployed to coat diaper topsheet materials (a) a nonmoven fabrr?’
sheéet conprising 0.167 to 0:334 tex (1.5 to 3.0 denier) rayon and

contai ning 20 to 35 percent ‘acryl atepggster copolyner binder, and having a.

wei ght of 18 to 23 grans per square neter (15 to. 19 10 - grans per S
"~ square yard), and (b) a nonwoven fabric sheet conprising 35 to 64 percent, E—~
0.167 to 0.334 tex (1.5 to0-3.0 denier) polyester fiber, 14'to 40 per- cent
0.167 to 0.334 tex (1.5 to 3.0 denier) rayon fibers and. 20 to 30 percent of
the sane acrylate 15 ~ester- copol yner binder, and having a merght of

30 to 42 grans. per. square neter (25 to 35 grans per square“

.

i: |  m
3A¢;- S
§§3' 3 8
- E%a
§F B 2 g8
)  _§' H .9  § |
: A 5 3
. a
. - . @
E A§*§§§§§§ 7
¢ T8 83 5 4
:H%Eﬁ*ﬁ%§ :
_z.g_'E'._E# -o.‘z..- oz. § g | g4
gé g‘;’ 4% B9 kg 28l g g
~ - ' 9 : _
b & 3g§%’@'§%_-§a £% -%? gg
B gn %% 18 11 74 %ggg 5§
B3 £k 35 BE B8 52 sz

. e e g B - . . - - e [ e e s g -
N . : - ¥ - B



fatd){jThe modi fi ed topsheet materials when enployed to produce di apers 61:};}
when enpl oyed as.an insert-in di sposabl e di apers produce di apers having *
superior 20 absorption properties and . in which the particulate .
absorbents are found to be substantially ctfbTetely i mobile.. The product

hﬁM ng the corrpo?r%é dﬁu@@m\ﬁﬁ% ﬂdﬁn@érﬁﬁééitﬂoﬁat fidehtitiedednpaper .
The 25 .. nodifie aper is e ed to or bent
bed paddi ngs: Thé"ﬁﬂlcﬁjtfgta%\ﬁw cB?rp%g?‘ dgﬁgrﬁgggp%ésb ? dﬁ%% '
enproyed to’ coatdﬁéd&ﬁéﬁ&Eﬁmtiole&tastmbBDQWSyed as backing for dlsposable
dinapers. The nodified backing 30 is then overlaid with fluffed

oel T4l ose 1 ber's ol 11 g L8, A0 6 LDRECHbioBY E1bARCoH ERaRRERVEY Fobic

web to produce a € dr'aper havi ng t
conposi%i on of Eﬁapléé Iar¢sﬁ@ﬁ#ﬁ!@@dt@oceeﬁtdhéﬁﬁﬁv§ﬁp§HBPtcm9¢ﬁ§£ﬂi$

above descri bed, €§¥1 éﬁ%&éﬁ + 2 )at SHe 8B comgrisﬂhhhotm675%ﬁﬁOﬂﬁﬁﬁlIa|
to use as inserts tor I ns and bandages

| a
products exhi bi tst%?up@f rtab3o? pienhep oB@Y?Y‘e?‘nét PPPE&%QBP %g &r?e Jge
particul ate absor[%e,rgeﬁ)@r Aeryate08sterucbpolymtri bihderd thal Hdwelng

Lo, Adivistonaa wEHITERT off (R0 28.eEanE, BPF) sguddey mRgRE, (thoal 1Y
deri vedlcbrom t he @aﬁerﬁeﬁpﬁmaM|mrdD scandeéb) oanabhwovempfabriions,
neihods_ Wam'“%ﬁéggmpoﬁpgggfﬁi 389:5h84" BaFEAnRkr 8UYEYS to DR 3¥AitBx
| (1.5 to 3.0 denier) polyester fiber, 14 to 40 per-
cent 0.167 to 0.334 tex (1.5 to 3.0 denier) ‘rayon
fibers and 20 to 30 percent of the same acrylate
5 ester copolymer binder, and having a weight of 30 to
' | 42 grams per square meter (25 to 35 grams per square
yard). The modified topsheet materials when employed
- to produce diapers or when employed as an insert in
disposable diapers produce diapers having superior _

20 ~ absorption properties and in which the particulate
' absorbentsfare found to be substantially completely
immobile. ' '

The product having the composition- of Example vl .
' _ s employed to saturate creped paper. The

o5 modified paper is employed to produce inserts for
absorbent bed paddings.

The produot having the composition of Examples Iv -

. is employed to coat polyethylene film to be employed

as backing for disposable diapers. The modified backing -
30 ' is then overlaid with fluffed cellulose fibers forming a

laminate therewithloverlaid with nonwoven fabric web to

produce a superior absorbent diaper. |

'The‘product having the composition of Examples 1I.is empldyed to coat
n.rwoven fabric of rayon, above described, and thereafter laminated
3B with the same material to use as inserts for napkins and bandsges.
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JOT™. is made in the -present application to any of the subject matter
' CI@ med in this:divisional application. 3- CLAIMS Subject to the

or £goi ng di scl |mar we claim 1. An absorb@nt-i mmobj i zi ng conposition in
1T quid form for u%éepne@cépm r@ead}régwg %e of absorbing and ..
- retaining | ar geahseapltgbﬁs b %r tg.' $n§upario&t | east 25 to
no greater than, %ﬁarts 8 R H'Fso Iridmﬁahlléltgbve?g ggol ubl e,
“water- swel | abI e abs ?BEnPoéfO?ylthteeebﬁl,yn%,Jﬁ’fépgq c%% ieplatest

| east 10, ‘and Ithe p@ticgﬂgtgaéh % uei g Epmghynaexy -
organi ¢ Sonpourgh rgge/ vi ci nal ya ?9 gF’éﬁsg‘iqirsouz@eqld@a&iégodgol ymer _., -
i's not a hydrol yselAns ’n/s Q&ngybnnugél | e graft copol yner:" ,
- conposi tion accor di giimis:ﬂdh the particulate absorbent

ﬂlaoéﬂ(@%ﬁ% (Nog

pol ymer is errptqu‘gqil g Q%Qﬁ) unt 08ﬂ66493 23116 osition’
according to c or Clai i vVethefrom the passh &b bsor bent™ pol ymer -

|
is starch pol ygg'ﬁﬁﬂ-aﬁés Zﬁamabae coﬂ,ﬁ&@pﬁo )i tion acco EPﬁ gdiomim 1 or
.claim 2, wher efoahée Bﬁ&&hgg%ate -absor ben 'yrﬂﬁtlll@dsebfuhgﬁ ng
~ pol yacr;nd ate. pg G{B%é?gggpg;l 86 foamed Iﬁ*dtldet]:'s 5l al.{ﬂ 2. wherein
- the particul at’e t lezresent a | yacryl at e. _
| Eplica@‘io‘{. t0 any of the .

Subject matter c1
- et aimed in this q4i .
. - visional | ap :
_ p,lication'.




6& A conposition accordrng to any one of clarns :
|'i qui d gvl yhydroxy conpound is glycerol. 7. Mh UM“@;‘! ng t ’
aqy one of clainms 30 1t0 5, mhererﬂ3rhe I|q npound -

et hyl ene- gl ycol . CBAIMSAn absorbent filmor sheet product. prepared by :

coa ing or casting % ngggskg'ﬁﬂea?S?EgbgﬂgtQiggiaﬁﬁﬁépfﬂg‘3 me tO 7, and.

thereafter subjecti e coa cast to con tlons for
solidification by aiJomhm@HSDnﬁentLiMmobiIiammglmmmpo$&tﬁoﬁ9inrli@h&ﬁ?SF)

from30 minutes to 0 t e 9 to

Zg?f%rr] C (T?S[Serr] Aifnb Z%%T ﬁ;% Pg??%:rn&% sgvﬁgg{éﬁg cébﬁﬁlflg %? 5

m nutes. .9. A prasarbing reabaiRingel AB8P| Augndt gﬁﬁtpgulate
foris:

absorbent ingabsor ufﬁtlé@ i nproving noisture transport therein
whi ch conpri ses apﬁ%yrng an, absor beni -i mmobi |'i zi ng |on

according to any orf of %ﬁe&?@sﬁ.gﬁ 9°dﬁ?ogﬁg§ BgtFéPﬁ 6?5 g? ghrface
as a liquid. |ayer weigdiof of 4ipartidulatemnsateerinsodubiab) watterr—ng t he

the | iquid 1im 15 Swetlalfes cbseniise, forlup iceaiynet: RBlibg, HLAREL." T,
A process accordi ngdpaci ey nod, at nlmthlﬂheahdqur d filmis heat ed at
temperatures n the, anggof, (1o §996e ] gn 2330 Ca( 115L8h" bE1AyaRdkg 1P
T ' -organic compound havzng vicinal hydroxy groups,
provided that the polymer is not a hydrolysed starch/
polyacrylonitrile graft copolymer. ]
2. A composition according to claim 1 in which .

.is the particulate absorbent polymer is employed in
an amount of from_4o to 80 parts. - - | -

3. . A composition according to claim 1 or claim
2, wherein thefparticulate absorbent polymer is
starch polyacrylate.’ .

20 . 4. A composition according to claim 1 or claim 2,
whereinpthe particulate'absorbent polymer is
cellulose polyacrylate. _ ' . _

5. A composition according to claim 1 or'claim :
2, wherein the particulate absorbent polymer is
25 polyacrylate.
| 6. A composition according to any - one of claims
-1 to 5, wherein the liquiad polyhydroxy compound
is glycerol
7. A composition according to any one of claims

30 1 to 5,: wherein the liquid polyhydroxy compound

is ethylene glycol.
8. An absorbent.film,or:sheet product prepared
by coating or casting a compositionlaccobding to
_ any oné of claims-i to 7, and thereafter subjecting
35 the coated or cast liquid to-conditions for
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any one of ¢ faret 25 * goi ng Examsphies. 13. An absorbent product
Dt et o) o SEEEERRER e SR EER 1. SPh S PR
subst anti aI I mmstdne?@mbeimepyjescombed minategsorte @4 Hmufs)regm ng
Exanpl es. or heating at a temperature from 79°C to 232°C |
_ (175°F to 450°F) for from a few seconds up to 15
5. minutes. L o . |
9. A process for decreasing the mobility cf
particulate absorbent in absorbent articles:
and improving moisture transport therein which
'-comprises applying an absorbent—immobilizing
10 composition according to any one of claims 1 to
7 onto a substrate or casting surface as a liquid.
*tayer to form a liquid film and thereafter subject-
ing the liquid film to solidifying conditions for
. ~.a time sufficient to transform the liquid film
15 ~into an absorbent—bearing solidified structure.
~10. A process according to claim 9, in which
the liquid film is heated at temperatures in the
range -of from 79°C to 232°C (175°F to 450°F) for
from 1 to 60 seconds. _ :
20 . 11. A process according to claim 9 “in which the
liquid film is allowed to stand at ambient -
: temperature_for from 60 minutes to_24”hours.'
-;12.' An absorbent composition'substantially as
_hereinbefore described in any one of the'fore—

25 going Examples. _ : " S .

13. An absorbent product substantially as
hereinbefore described in any one of the foregoing
Examples.
14. A method of producing an absorbent product
30 ,substantially as hereinbefore described in any
one of the foregoing Examples.

11""‘K’mi‘ng toclaim9, in which the-liquid filmis

¢ awed t H tenperature-for from 60 mnutes to 24 hours.
An al ‘HMH |1| on substantially as hereinbefore described in

Oy
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