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2122658 ABSORBENT PANEL SUI TABLE FOR USE | N ABSORBENT
AND PROCESS FOR I TS PRODUCYI ON 5 The present invention rel ates

to/an Jabsor bent panel which is suitable for use in absorbent products such
as\i ntontinence pads, disposable diapers, sanitary napklns t anpons and the
|i k& More particularly, the absorgfnt panel Utl|lze§ g Bbsor bent
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and the like. Generahhyarmﬁsﬂﬁimspmnxmmn t hese’ products a fibrous batt is.

i ncl uded

whi ch holds the Trquid. ,These fTibrous batts, although sonewhat

efficient, do not hold sufficient liquid or leak so as to cause a probl em
for the user. Superabsorbents, otherw se identified as hydrogels or

hydrocoH
and used
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'tO the weiril utiilbeass Dfsulmrassorigentiecombositiont the particul ate
Q{bent materials and providing a structure which is not so bulky is

rable. U S. Patent No. 30 3,900, 030 to Bashan describes a cataneni al
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each of these products a fibrous batt is included which
holds the liquid. These fibrous batts, althouqh'somewhat
efficient, do not hold sufficient liquid or leak so as to
cause a problem for the user. Superabsorbents, otherwise
identified as hydrogels or hydrocolloids, have been
incorporated in the fibrous batt structures and used in
the articles mentioned above to increase their absorptive
efficiency. The expected advantage of incorporating these
materials which are in particulate form, is diminished by
the shifting of the particulate materials in the articles
during shipment and use by the wearer. Furthermore, the
fibrous batts tend to be bulky and can-provide discomfort
to the wearer. A means of decreasing the mobility of the
particulate absorbent materials an? providing a structure
which is not so bulky is desirable. U.S. Patent V¥o.
3,900,030 to Bashan describes a catamenial 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 by the foam carrier. Moreover,
the method of disposition is dictated by the foam

carri-zr.



-2- Summary of .the Present Invention The present invention provides an
absorbent panel which consists of a paper, filmor fabric substrate coat-ed

on at |east one surface Wth a reactive conp05|t|on 5 “The reactive-
conposition contains from 10 to 40 parts by weight of. a liquid polyhydroxy

or garnig, corrpound and from 90 to 60 part.by weight of a particulate: -

wat er sinsol ubl e, water-swellabl e absorbent polyner ‘having a gel capacity of

at | east 10, theSummdnyesf lthe PresammtIrmferpydophydr oxy .conpound and the
absqQrbent, ‘pol ymer- bel ng 100 parts. - such an absor bent - panel is capable of

absor bi ng at | edBhe Ifrdesenss ireenigiarhtprafvildesuiah absbethenttl padeandhyeh is a
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for making the 1 sor be anel” "and artic es at’i |2|n € "absor bent
panel . I'n particematt lmﬁar%rﬁuni‘rﬁ%mlﬁh & s‘@aprtdvedsgm305d§posabl e
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panel . of the pr I nuention. Preferably, there is a
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absor bent ggnel @% rese#tllgﬁkﬁr(§¥g¥¥%yT% ng%gfﬁ?égngPHKQB?e facing .
sheet’,. the absorfb%‘ﬁ’en&o? Ekeiqapasitaniathat B-@t&ﬁé’eﬂ%héhﬁacpmgiehéet and the
backing sheet. 3dmount A Uy dekyd ¥ Snlpue Bevat th@VQBEbE‘Beh% ?oi?ﬁérary

B?gzgﬂtcf)mgh?: (r}g Pn ?nggrber‘gﬂ corseuc%orgtplr Ia%' %baerntapsa%g einst c gggle of
' - absorbing at least 15 times its weight of liquid or
"body fluid and y_et is a relatively thin _structure. The
_ present inir"ention also provides a method for making the
15 o absorbent panel and articles utilizing the absorbent
| panel. ' '

In particular, the present invention aiso provides'a
disposable absorbent structure containing an'absorbent'
core comprising an absorbent panel of the present
éo' - invention. Preferably, there is a lightly compacted
' cellulosic fibre batt in juxtaposition with said
absorbent panel. '

The_present_inventionﬁfurther'provides a disposable
diaper*having a moisture-impermeable backing, an
"-_25_ absorbent core comprising an absorbent panel of the '
' present invention, and a moisture permeable facing
sheet the absorbent core being sandw1ched between
the facing sheet and the backing sheet.

30 . Also provided by the“present invention is a’sanitary'

' ' napkin'containing an absorbent core comprising an
absorbent panel of the present 1nvention._ The sanitary
napkin may also comprise a loosely-compacted cellulosic
'fibrous batt elther placed in juxtaposition with or

'~35 . surrounding the absorbent panel.



napkin nmay al so conprise a |oosely-conpacted cellulosic fibrous batt either
| aced in juxtaposition with or 35
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surroundi ng t he absorbent panel .
invention also provides a tanpon cont ai ni ng an absorbent
ore conprising an absorbent ‘panel of the present invention. A nethod.
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t he .

gabout 90 to about 60 parts by weight of

2aid a so ?b IZner tR co |ned amount of - pol yhydr oxy conpound and the

& §5dr SRR

us |ng one enb
of particulate polymer w1th a liquid polyhydroxy

~organic compound to provide a reactive comp031tion .

on the substrate " the composition containing from
about 10 to about 40 parts by weight of said organic
compound and from. about: 90 to about 60 parts by weight

.of said absorbent polymer, the combined amount of

polyhydroxy compound and the absorbent polymer being
100 parts; and

(e) fusing said reactive compoS1tion.

Brief Description of the Draw1ng_

Figure 1 is a schematic drawing of a method of manufacture
of the absorbent panel of the present invention. '

'Figure 2 is an enlarged portion from Figure 1 illustrat-

ing a fraction of the absorbent panel of the present
invention. '

Figure 3 is a perspective view of a disposable diaper

with a portion ‘broken.. -away ‘for clarity illustrating one

embodiment of the present invention.

Figure 4 is a perspective drawing of,a~sanitary napkin

illustrating one embodiment of the present invention,
Figure 5 is a cross-section”view along lines 5-5 of
Figure 4. B ' o '
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30 ‘Figure 4°is a perspective drawing of a sanitary napkin illustrating
one enboad| ment of the ‘present invention. Figure 5 is a cross-section view
abong l1nes 5-5 of Figure 4. - Figure 6 is a perspective view of a bl ank

S a-perspectlve view of a tampon with a-pertion 5 br oken away for

i | lusirative purposes. Detailed Description of the Invention In accordance
Wi th t e presen Nk i 4P, p e :
conprises a papgeré\;%[g 6 2 ar?g%@péé)éégg%rat%w c%fa'?%?%énrﬁaté%agtg% surface
with a- reactlvelkbm%6§¢§}@% onerhemkeBine Rt CE o PYRINE hknYeREiPRe
conposi tion provrdes a relatively thin absor bent panel” whi ch can be used as
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for a tanpon illustrating one: ‘enbodi nent of the present invention. Figure 7

contai ns f$om abooken 18way Ebouilldsproativéypueposesof a |iquid pol yhydroxy

organic 20 . conpound and from about 90 to-about 60 parts by weight of a
particulate mater-lnsoluble mater-suellable absor bent “pol yner having a gel
capacity of at Zepa& klg ' -f'°'-' ' B¥enBEeMNi ¢ conpound enpl oyed
in the 25 present |nvent|on s a- Irqurd w th a hrgh boi i ng poi nt having
at |l east two hy rox S pref.erably vicinal acent hydr ox Qups.
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cross-linked polyner contarning a ura y of 'h |I|c groups such as
carboxyl,. - composztlon. The substrate coate w1th the reactive .

com9051tlon,prov1des a_relatlvely thlu absorbent panel’
which can be used as supplementary to a fibrous batt in an

15 - .absorbent_product”or in_plaoe of a fibrous batt in an
absorbent product. | | N

The_reactive composition contains from about 10 to about -
" 40 parts by weight of a liquid polyhydroxy organic
20 compound and-from about 90 to about'sd parts by weight of
' a particulate water—insoluble,1water—swellable absorbent
. polymer having a gel capacity of at least 10.

The liquid polyhydroxy organic compound employed in the
25 present invention is a liquid with a high boiling point
B having at least two hydroxy groups preferably v1c1nal or
adjacent hydroxy groups.. Suitable liquids anlude'
_ glycerol, ethylene glycol, propylene glycol and the llke.
.Glycerol and ethylene glycol are preferred.

30 :
'The'water-insoluble, water—swellable absorbent polymer is
generally a lightly cross ~linked polymer containing a
- plurality of hydrophilic groups such as carboxyl, j
_ ,carboxamlde, sulfonate salt or_hydroxyl groups along the
35 polymer chain in”insufficient proportions -so that the_:'

polymer would be water-soluble if it were not for the
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oxam de, sulfonate salt or hydroxyl groups al ong the- 35 Jpol yner
C, nin insufficient proportions so that the polyner would be

ter-soluble if it were not for the -4- cross-linking thereof. ™ I'n *
"these pol yners the hydrophilic groups constitute at |east 25 percent and up
to 72 percent of their nol ecul argstructure. The materials are of ° .

~sufficient nolecular weight or degree of cross-linking to 5 be 4

wat er -i nsolup] e while water-swellable. ‘Many of the materials are thosé f
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polysaccharldes and natural guns such as xan gum guar gum
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natural ‘gums such as xanthan gum, locust gum, ‘guar gum and
15  the like or blends thereof are also suitable orov1ded they
- meet the requlrements of water-lnsolublllty and water-
swellab111ty. ' The water-insoluble, water-swellable
.-— polymers have a gel capacity of at least about 10. By
"gel capacity"” is meant the welght of aqueous fluld whlch

20 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 absofbent canac1ty of at
least 10 times the. welght of the material in dry form. .
_ Commonly it is about 15 to 70 times the dry weight. The.
25 materials are frequently spoken of in the art as : S
hydrogels, hydroc01101ds, or superabsorbents.'-Mahy of the
’ _water-swellable polymers are available: commercially. |

- The polymers are prd#ided in paftiéulate fofm.. By'”
30 _“particulate" is meant a substance in the form of fine
| discrete particles. The partlcles may vary in shape such
> as sphe:ical} rounded, angular, ac1cular, 1rregu1ar, or
' fibrous, The partlcles qenerally range in size from aoout
1 micron to 2 x 10% mlcrons in diameter or a cross-section
35  (largest dimension when not sphefidal)}h The_oarticles are

est known of such naterials 10 '



30 . "particulate" is neant a substance in-the formof fine discrete
particles. The particles may vary.in shape such as spherical, rounded,
angul ar, acicular, irregular, or fibrous. The particles general ly range i
size from about I micron-to 2 ‘X 104 nicrgas in dianeter or a cross- section
35 = «(largest dinension when not spherl cal ). The particles are - 5-

preferaly of fin V|dd icle siz fro t o .about
103 mcrons F@%F%ﬂgiﬁoﬁ Jplf'mg Foml%gt 3 rg?ﬁcfb'ﬁo%a?’r§195fr°@
illystrates a abbbadlf 6o pbepar ilAd mieransor bent panel of the' present
invention. In Figure 1 a substrate 11, either paper, film or fabric, is
provi ded by a roll 10. The substrate 11 IS conveyed by a ‘conveyor .12 al ong -
a predet er ni neBefarKingTReW| tquithep Sr@imdsy Fdayks ¢ Frhematigabdy 14 is

sprayed by a S@MMsEGaEBEh%nkn‘é%hb% @Mﬂe@aﬁﬂ@ ctfhet meseﬁwérr@tpaaél ‘ofhe
absorbent pol yner

Qrmis-_ap i I ven.
| ayer with thetﬁﬁsPFgﬁeﬁﬁnﬁﬁfeGH ognt%gqq5$n $§%ﬁ&%gcgﬁﬁd%hﬁ *Fbor e
of the Ii qu:c d pab;bydlfda;n,omarfiabrd@’;pdmcbrbﬂ:ndsedam i2dedll 10 by Bheprayer
17 on top of the, redyalsor Eﬁ,eﬁ.ctlv WOltlon whi ch
has forrrgd on ?ﬁbgg\ggg ‘i eqlis tg%g’tr'\e C&n%te eat % es réed by a .
heat unit 18 mmrsﬁetarmégeﬂh@aﬂénpeﬂ@ﬁuﬂQQﬁlqiR?Lm&M§EQR¥rﬁﬁaﬁnbcto
2 T2 N T K AR e
absorbent panePlff Cfe thee tlrﬁ\F@nq'i qb@%:rrbaqtecp%rymdeg i? 8 for
storage unti Ib pb&ddestbedhhsrrep@flmae in mesmmmamnparwenmayerfwwhof
a strip my be i.nt.o the desir )€ I 5 | 1Ss SU - 25
use. Referring ﬁSWGFSJ‘ |gurae“ % %?‘r ‘{% q{i&t ﬁleﬁg@'s‘i)%%%&é Q&ﬁﬂg&%

More of the liquid polyhydroxy organic compound 14 1is. gpplied

15 'bv a sprayer 17 on top of the powdered absorbent polymer,
o The: ‘reactive com0051tlon which has formed on 'the substrate
is “then: sub]ected to heat, 1f desxred,.by a heat 'unit 18
e whlch ralses the temperature of the reactive mlxture to
- between 93 and 205°C (200 and 400°F) to ‘allow the resctive omposiﬁ.mm |
20 l fuse.. The substrate conta1n1nq the coatlng, thus forming
' l the absorbent panel of the present invention, is then
rolled on a roll 19 for storage nntil the desired time of
' use. The absorbent panel in the form of a strip may be
cut into the desired shapes and sizes for'its subseqnent'
.25 use. ' | '

‘Referring nOW'to'Figure'Z;'a'franent of the absorbent
- panel is shown. This fragment 20 con31sts of the sub-
strate 22, a layer of liquid polyhydroxy organic comoound
30: 24, a layer of absorbent oolymer 26 and a final layer of
' 11qu*d polyhydroxy organic’ compound 28.  Reaction has
taken place between the organlc compound .and the absorbent
polymer whlch reactlon in this partlcular instance has
. been fused by heat, however, heaL 1s used only to speed'
35 the fusion.. The resulting layers have formed a fxlm on

the substrate which £ilm 1s flexible and permancnt]y :
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el is showmn. This fragnent 20 consists of the sub- strate 22, a rayer
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[i qui d pol yhydroxy organi ¢ conpound 30" 24, a layer of absorbent-'
pol yner” 26 and a-final layer of I|qU|d polyhydroxy organi ¢ conpound 28.
Reacti on has taken pl ace bet weenbt he organi.c corpound and ‘'t he absor bent

“pol ynmer which reaction in this particular instance has been- fused by heat
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heet 36 10 st T h d backi -
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thevve ure 47 es asanltary na avi ng a cover -
1 ap 4m1cu:|1®rr@5mrermmeabbet i oFe fachnal shger-u aed daxking he-

sani t ainedianidd ddldisteqd ks ik ey emérgﬂhsycheé WiaRs437 s generally a

noi st ur e- per neabl e, nonwoven 20 f abric;  The, absorbent c¢ore 53 in this-
|nstaﬁ@@ﬁﬁnﬂ$QQs§%ﬂe§1?+§ﬁcﬁ%ﬁb%%o}%eﬂ?lﬁﬁf%“SQQaﬁBeaﬁ°§ﬂ§6ﬁﬁbnt panel 56
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15 . _
| Figure 4 1llustrates a sanltary napkln 40 hav1ng a cover
'wrap 42, Flgure 5 lS a cross-sectlonal view along llnes
. 5-5 of the sanltary napkin 1llustrated in Flgure 4, The
- cover wrap 4 is generally a m01sture—permeable nonwoven
20  fabric. The absorbent core 53 in thls instance. con51sts
of a fibrous absorbent batt 54 and an absorbent panel 56
of the present 1nvent1onf. A moxsture-lmpermeable barrler
‘sheet 58 is prOvided_to_prevent leakage when the absorbent
core becomes somewhat saturated. o o
25 - . | . -
- Flgure 6 prov1des a tampon blank 60, whlch when rolled and _
_placed in a tampon formlng process, produces a tampon‘x)sxh '
as appears in Figure 7. The blank 60 is prov1ded with an
_ absorbent batt layer 62 and an absorbent panel 64 of the -
30 present.lnventlon.. These layers are merely placed |
adjacent one another and ‘rolled as illustrated. In Flgure
7 the fibrous batt 72 and the absorbent panel 74 appear
adjacent one another in roll form as 111ustrated in the
broken away oortlon -of the Elqure._

v



25 Figure 6 provides a tanpon bl ank- 60, mhich_mhen'roLled and placed in 3
tanpon form ng process, produces a tampon 70 sxh as appears‘in Figure 7.
The bl ank 60 is provi ded wi th- an absor bent batt layer 62 and an absor bent

panel - 64 of t he 30 present i nvention. 'These layers are nerely placed
adjacent ofre another and rolled as illustyated.  In Figure 7 the fibrous
batt 72 and the absorbent panel 74 appear adjacent one another inroll forn1
as illUstrated in the broken away portion -of the figure. -

watigr » i nsol ubl fansatvertesml neiub yol W@WQ%@%@C&%@%rﬁU%@le as
avai | able come{ydstdent ai%eya@élsleﬁw é&mﬁﬁﬁl% Dy 95 il kidig Be

pre:fornmed water-soluble, stra hai n pol yne pol yneri
appropriate 5 pr?ﬁﬁﬁﬁér %rc%f’ ing taﬁ %y%ogqm%%wﬁaqﬁf‘éqwesﬂ mul tan- -
eous pol yner i zadtwaighid cﬂ-ra]ss po]n)meng, byr pylymmrmrgatamgmpﬂqprmal ic
group LM %2 UGG 89 4 TRl 3me§n S Plndhdi:ed U Magbimeén-a

he conp yner

hydrophlllc gr oup e I ncorporat|on
~sul fonation of QP@&)pOl%mﬁﬁkﬁﬁﬁiQﬂnQﬂQHQQR%S'llnkﬂﬂgd Q%;QKxQWQQFHQfﬁﬁ%RS
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as an aC|d este de, or.nitrile and duct drol mhole or
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nmol ecul ar st r uooomgelet%q;olmgemels:ottpé eiMqrm&mn (byacsuﬂlﬁaaramrym saor
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15 The'preferred polymers have-an acrylate group'in'their-.
. molecular structure. They may'he completely synthetic
- acrylate polymers or acrylate ‘modified polysaccharldes,
- = e. D s acrylate modified starch or acrylate modlfled cellu-
_ lose. By "acrylate modlfled" is meant that an acrylate
20 .polymer or polyacrylate as hereinafter descrlbed has been
- ' ,grafted onto the polysaccharlde. "Acrylate polymer“ or
'"polyacrylate“ as. hereln employed embraces not only
polymers wh1ch contain acrylate salt groups but those
~ which also may contain an acrylamlde, acrylic acid,
25 'acryl1c ester group or acrylonltrlle group.

1;The preferred synthetlc acrylate polymer absorbents are'
“those whlch have' a sal“ group, an ac1d ‘group, or whlch
B .-have both an amide group and a salt or acld group. These
30 | have ‘been represented in the 11terature, e.qg., U. S_ Patent
13,686,024, by the follow1ng formula. ' ” '



"whi ch al so nay contain an acrylanmide, acrylic acid, 25 acrylic ester

b or-acrylonitrile group. The preferred synthetlc acryl ate pol yner

df bents are those which have. a salt group, an acid:'group, or whi‘ch”have
an amide group and a salt or acid group. These 30. ~ have been

represented in-the literature, e_g_. U S Patent 3, 686, 024, by the x
following formula: = -8 5 10 . where Ais an alkal'i metal ion such _
~sodiumor potassium or is hydrogen, nis fron1about 0.5 to about 0.9, "1I-n
defines the extent jof--hydrglysts, and z is-jtte nunmber —off mer units betmeeg/

cross-links. 15 T"Tﬁ§2pol§ cryTlat e absoFB"WF&zmﬁ Tung“both ani de- and-

carboxylate groups [may be grep a;ed either (1) by aqueo ponnErizatLQn-Of

acaylan1de with a difuncti- nal “grganic crogs-Iinker suchl as

obtain a water- 20|  swellalfl e cross-IinKed polyacry n dg, followed by
partial hydrolysis in aqueous alkall to obt'arn a cros I nked, pol ymer
“having both an amide and an alkali metal carboxylate groups as nore fuIIy
described in U S. Patent 3,247,171, or (2) by copol ynerization of

adoyl amwtierand 2.5 an ad.ﬂcya]ln.c md:lad. aJdmIsuohetal ssal fum rot he presence of a .

t al t
g;gtS:m UL&Lé's%qu 1 ammnl ?rzr!] sdl fat QWH,;??‘?QW% agﬂgg aghe catalys

[err]- duonﬁuhyll-naniﬁrf@aeéputbﬁu @r’qtle@t &fs hydesdvisicy iand e 4 otlkeai d patent,

or.(3) bymbati Jf @R UNIFR ivediiedh HrbsEL1 inky.0ss-1inking as described in.
U-S. 4,192,727. Polyacryl ate absorbents al so nay be prepared by subjectlng

met hyl enebi saqryl am degg n the presencq of a frge. r%dical catalyst to

| i-near polyacrylate to hi-gh energy radiation cross-1l.inking as_descrlbed in '

U1S. Pamhatp&;&%@r&ﬂ&teoabsonhauu(:dntalnlng both amlde and
carboxylate groups may be prepared elther (1) by aqueous
' polymerization of acrylamide with a difunctional organic
_ cross-linkef such as N N'—meth?lenebiSacfylamide in the
| presence of a free radlcal catalyst to obtaln a water-'
- 20 swellable, cross—-linked polyacrylamlde, followed by ' _
- partial hydroly515 in aqueous alka11 to obtaln ‘a cross-—
'llnked polymer hav1ng both an amide and an alkall metal
carboxylate groups as more fully descrlbed in U.S. Patent
. 3,247,171, or (2) by copolymerlzatlon of acrylamlde and
- 25 | acrylic acid alka11 metal salt in the presence of a cross-'
' linking monomer such a N V'-methyleneblsacrylamlde and ‘a
catalyst system such_as_l 1 ammonlum persulfate and
B-dimethyl-amiooproplohltfile, also deScribed in the
aforesaid patent, or (3) by radlatlon polymerization. and
30 Ccross- llnklng as descrlbea in U S. 4,192, 727

Polyacrylate absorbents also may be prepared by subjectlng_
linear- pol;acrvlate to ‘high energy radiation cross llnklng
as described in U.S. Patent 3, 229 769, or to chemical

35 oolymer17atlon and cross- llnklng as descrlbed in Brltlsh

P



719,330; or may be prepared by cross-linking.of a previously prepared
pol.yacryl arfi de. Acryl ate nodified polysaccharides are.those which have a
pol yacryl ate chain grafted onto a cellulose or starch nolecul e. They-are
pref exred graft copol yners’ of pol ysacchar'r%i'es whi ch have - hydrophilic chai ns
graft@d:thereon. By "hydrophilic chain" is neant a pol ymer chain obt ai ned

from nbnomers- V\’f'Pé?tfbef@V'ﬁlgi mmprbwm@h bé ;]v@é;%recioo c@@éybiﬁm@inaes@rrﬁs
water sol ubl e on h%d.r ol sul foni c, hydroxyl, am de _
ani no, quat er narfF ﬁ‘rﬂiﬁ% aﬂiﬁﬂ FAMA9 thereof. n the

pol ysacchari des acryl ate poI yrrers .a hydroph| i c chai:n of the. general

35  polymerization and cross-linking as described in British Patent

-Lg{ggtﬁelfhigughé%on age%%‘zﬁ%ﬁdﬁufg (g;éﬁ’soé ‘%%&Ehhgse a

independentd y .r RAEIFH aa‘h‘-‘a‘é’f%l‘-“ carafteqrnto 2 kgt lykase  onnsbAreh sal t
or am de group, méhﬂendeméydemé iréféwﬂid)gﬁhﬁ émv@ékylefr is an

D

t f fromQ baut’ 5. 000 t 0t -
5000, and 15 IEOMSTRIT iR Mo ch e IHYRRETLAT (ALY SR PSRy mors

may be prepared We&wng E&el'lh)#dmwhﬂrmethmem" fiz meantyiagolymgrathain
10 copol yrer! gl ohed Sl Libpakdve UipRiIaiAE £NAAS, OBl Lo el L ULRRE AN
|ng 0 r ophi

starch in which gr t he iC et erialc onto A St
cel I ul ose ¥hckbdiRl ‘F%lea&%rhe‘iﬂm%é‘tﬁ%%?ﬂﬁqmsqry Rydre k¥eisor &mbi on of

t he hydrophi - carboxyl, ‘sulfonic, hydroxyl,' amide, amino, quaternary .
o ammonium and hydrolysis products thereof._ In the
polysaccharldes acrylate polymers, a hydrophlllc chaln of
" the general formuia |

15
C e e ) . ) o CcC=20 C.= 0
20 ' o o |
o A - B
‘ le - ’ s
is attached to. the backbone of the ‘cellulose or starch
25 molecule through a carbon llnkage. In the formula,
) o
I | '
-C-A and -C-B lndependently represents an ac1d, ester,
30 alkali metal, ammonium . salt or amide group, each R
1ndependently 1s hydrogen or lower alkyl, r is an integer
.of from 0 to about 5,000 and s is an 1nteger of from 0 to
-about 5, 000, and r+s 1s at 1east 500
g35 The oolysacoharide'acrylate polymers may'be prepared

employing well known-proqedores for carrying out graft



s, 'the polyners may be prepared by the pol ymerizati-on of an appropriate .
ysaecharide with an appropriate acrylic nmonomer such as acrylonitrile,
met hacrylonitrile, methyl or ethyl acrylate, acrylic or 10 met hacrylic .
. acid, or with acrylanide or nmethagryl anide, followed by al kal i ne hydroly5|s
or by the polynerization of alkali netal salt of acryllc or nethacryll_ ‘
acid a hi,d nmerization is
carrle BBO&PEE§E?EQEEH liJefn%g O?ﬁi%??ég §53£§3Fat§?al ?f% R in an
aqueouSehdyLoge aﬂdbytarphdnatancpugraitwnglef tganhgdxophlxlmadlatlon)

‘Cat al yaht8Y$heMonker acERLR¥AERE icB124968QUS bgeﬁbangs ligl e OHIPr i Se an
i nor gaﬁgCagm dizin agnt is initiator and a . nor.gani c reducyng

agent ey 3LBPLtaRepHs gnWéFPvéhSXfGFTPﬁg°ag€ﬁtthﬁlPY5F6P§lare

i Bor gahiic peingEatematpeiaxbdasdandfahbahsséeyalfbumaﬁeasbgnd chlorates.
"Repres edu a t o] a | kal.i I'sul fites,
Su|f,t§2&§?h¥§353 a%hg% ugﬁgu ?g%hgggnggﬁlé rggaregﬁé alt hlosulfate In
a neth881YBFréaﬁprng°§uﬁngﬁ§PF°B§R§hﬁrPQéYSQQCBaphdylwgta @atal yst system

t he lnapgaabﬁlexedaéwmagﬂahomert ga&ar a8NdckheohPRLgam) c reduci ng agent
actlvatOE eac ous sol ution afe.al ternafely added to a .

reacti OR hﬁﬁF&ﬁ?Ebﬁﬁ??grnﬁeagﬁgt8F ebhyti 8ATBL2ER, adFy¥ALE #BnONEr, a
10- nnnmethacaytmosaehdnkongwmtnoaerylamdde drsmetnaeagmamaabverulent or bi e
fibro (o] bl | ysaccharide.i-n.water-inm scible -
oLganPgo QUIgIBg %ﬂﬁsfiggﬁhﬁéréf§gk§] gr n%ﬁﬁtPSi YREF&Z2KEOB) bl e sol vent
to obt@fnaéhahéryﬁhéb ﬁ%btfPédapﬁyysacghameﬁbaprmﬂuctaasdnwnthfuIIy

descri bréd appgbgtlaeatgagygagggaggge. Cther SU|tabIe nethods for chenlcal
catalytic graft polynerization may be _ o .

: (jggg' lic pol-ymeric material, and, if' necessary, .fol |l owed by hydrolysis.

15  The polymerlzatlon is carrled out in the presence of a f

| free radical. catalyst system 1n an- aqueous medlum, or by
lrradlatlon (ultra-v101et, gamma—, or x-radlatlon).

.-.— Catalyst systems for employment in aqueous media usually
comprise an 1norgan1c oxidizing agent as initiator and an

20 inorganic reduc1ng agent as activator. Representatlve :
_oxldlz1ng agent 1n1t1ators are 1norgan1c persulfates,
peroxides and alkali metal bromates and chlorates.
_Representatlve reduc1ng agent actlvators are alkali metal
bisulfites, sulfites, ferrous ammonium sulfate, and alkali

25  metal thiosulfate. o . o ' | e

In a method for carrylng out graft polymerlzatlon
jemploylng a catalyst system, the 1norgan1c oxzdlzlng agent
initiator and the 1norgan1c reducing agent actlvator each
30 as an aqueous solution are alternately added to a reaction
medlum comprising a water-solution of an acrylate monomer,_-
a co-monomer, a_crossfllnklng monomer, and a dlsper51on of
'pulvefulent or fibrous water-insoluble, water-swellable
polysaccharlde in water—1mm15¢1ble organlc liquid contaln-
35 1ng a minor amount of water-mlsc1ble solvent to obtaln an
‘acrylate modified polysaccharlde product as more fully



» to ' .

found.in-U S. Patent 3,256,372; 3,661, 815; 4,076, 663; 3,889,678 and - ,.
4,105,033, 5 Suitable polysaccharlde acrylate pol yners are those in which.

the hydropHilic chai n | oadi ng on the backbone is in the range-of from abeut
10 percent by wei ght” to about '90. ‘percenti;uy wei ght, usually from about
40' ta 80.percent by 10 wei ght of. the po ysaccharl de acryl ate. pol yner.

,Clher*s itable ter-jnsol ubl e, water-swel |nclude-
cross-Tinked ca\rl%ﬁ&ﬁ]’el?erfij)lb‘elqiﬁbse‘??% ‘{)‘gqb%ﬁ‘r%)d al?Jcﬁ'
exagpl ’e‘-, in U S.méchadd £9653hdfi%all cata hytoiss cjnaﬁtecbqﬂqhge(ﬁimme ey dsg
of nol ecul ar wei: f:at a n T

exanple, in US. ar%d;n]fﬁfé;gzaz%% 0%0225 %7?2’ %%@7’% Pf}ﬁ?, 8&3'143
and bl ends of oryet s Elfbsanthcdesl & Ofi’oi-ysac- charide-character, e.g.,

natural -or ssynthetic gunms. [t 20  ‘has been found generally that when
guns are- enpl oyed 1 nust be e d as. blends. It a pears that the -
pol ysac- chari desdlbltﬁ?? cﬁ%{rr%qee P e R é‘fee‘f'g NSRS obed . as
bl ends. t.o have tvﬁmdestheatﬂy&im:ﬂiﬂ]akn |aHain Idudiing fom wuée&sacﬂtﬂcme is in
sol-ubility. Typigal e cl.u
| ocust bean gum }gﬁar %m%a%ﬁ%%"uumi %0 teéag%{ é'd rta;tgdsg%rﬁ"%gﬁ he
like. Gum bl endPercant |basieigh bbsmusnty fotgmeabowhdfe thefd iRsatcente by
avai | abl e gpmMrergd sy ddafe Y c}%’aﬁcél{ﬁdfdé‘ Ay 123D gt £ - 1 nsol ubl e,
by

wat er - swel |'ahl e polyners .prepare any- of the foregm ng nmethods are
generally obtained as stiff, brittle solids. These may be comm nuted to
the. appropri at.e Gilmer saﬂrtfékﬂreib\batéﬂi-a}nspmhﬂrml ;s r-svdldatle pdmars

powder as preV| Oﬂ%]}'udjeefcf@sjs quﬁkéHiycﬂbS&ﬁr?et%coe\/qulldseOtMC )f ocgbntsal.ned

'as descrlbed, for example,_ln U.S. Patent 2,639,239,

15 _cross—llnked poly(alkylene oxide) of molecular welght of
at least 100 ,000, obtalned as descrlbed, for example, in
. U.s. Patent 3,956,224; 3,264,202; 3,957,605 and’
3,898 l43, and blends of organic substances of polysac--'
charide character, e.g., natural or synthetlc gums. It

~ 20 - has been found generally that when gums are employed they )

) | must be employed as. blends. It appears.that the_polysac--
"charlde gums_whlch_are normally soluble interact when
employed as blends. ta have the desirable swellability

_ "without the undesirable 501ubility. Typical gums which

'y25_ -may be employed in:blends‘include locust bean gum, guar
gnm, xantham gum, tragacanthlgum, karaya gum and the like.
Gum blends.as Well as *he absOrbent polymers above _
descrlbed are avallable commerclally under various trade '
names..

30 o .
The water-xnsoluble, water-swellable polymers prepared by
any of the fore901ng methods are generally obtalned as_

' stlff, brlttle SOlldS. These may be commlnuted to the
_ approprlate 51ze. Preferably they are employed in the

35 -  form of powder as orev1ously deflned but may also be

employed in other forms.



abl e hydroxy conpounds are quite limted and are substantially as

iously defined.. To reiteraté these pol yhydroxy organi ¢ conpounds™have
a high 5 boi l'i ng point and generally include-glyerol, ¢€thylene glycol,
propyl ene glycol and the like. The reactive conposition fornmed by the

(Z::vprqurd polyhydroxy conpounds which are suitable frontthe currently

.conbi nation of the liquid polyhynzexy organi.c -conpound and the absorbeQﬁ 10

~ polyner is fornmed i n-a nunber of ways. Previously illustrated is the

'

oA RSO oy ST e SRR e BRSO 1 PO

i s sufth%l@%rr%@hlhcévﬂblﬁblﬂ1bY@ﬁ@xYe%@FPQ@n45 arec@“pbsltlon to react and-

adherepipitbe sh@shrat susetaﬁtteltprastbeeab@@wynaewnsh ¥Ben appl yi ng
t he conppnent s ste$ L? %% not re uired:to pla e a liquid, layer on the-
subst r& et?F?E? th ﬁeo?ﬂ hydr agy ?ﬁ FNLF eFOPR § e??ﬁ?nét@&gand t he :
pﬁocedhoblﬂmglﬂoSnuphudbgeﬁ@rehﬂyn@nthedéOgﬂ&c@@@Uereenymehée substrate ‘and

hen Srauhp GLLBAL, | gralor gl BRaPRIgET o ment oned herelofore, e

paper substrate 25 . be a relatively soft flexible receptive substrate.

In ot hﬁtie veéalén@e heabpagttfaﬁdfst-me& bﬁpate Weshsi RREi B8 88 EHktabl e

becaUSf 'ts.stiffness an t g as rece t|ve to the reactive
conpost FFBHA aBOLYREATRFY ﬂB?%nb6r89@P%%ﬁ and pRhe yaRpPELBRta suitabl e paper
- BOibst rpdkymer 3Ds fotmed ubn aTbmnEetnmﬁuba\psat epﬁavlesayly known film .-

_ preferﬂ) ‘ys?p%t%ths thgrﬂét?{o f“sﬁéi&?#%tt\fhe i'fh br| substrate nay be

a woven € or a nonwoven. s a po oprroperne or
pol yet gyreteatenang. sptea¢snsreherpeawmaatxmheowaeru&oge moi sture per neabl e

so thatoBbowed! B Sﬂétﬁ&sybéﬁiat anérUéhl t&§UofStRe PREKaEE . L he absorbent

panel . The annugé the reactive m-xture
1c1ent contact to permit the reactlve -

This is su
‘15 compOSLtlon to react’ and - adhere to- the substrate so as to
form the absorbent panel. When applylng the comnonents
stepwise it 'is not required to place a llquld layer on the
substrate first. 1In other words, that steb"may'be ;
ellmlnated and . the ‘procedure would 51mply be spreading the
20 powder onto ‘the substrate and then spraylng a llquld layer

over the powder.

' 'As mentioned heretofore, the substrate may be either ‘paper,
film, or fabric. It is preferred that a paper substrate
25  be a relativély soft flexible receptlve_substrate. In
| other words, a high polished slick paper would not be as
. suitable because of its stiffnessrahd it would not be as. .
‘receptive to the reactive comp051tlon as a softer, more
. porous paper. An example of a suitable paper substrate is
30 tissue.  The f11m substrate may be any known £ilm,
preferably one with integrity and flexibility. The fabrlc
substrate may be a woven textile or a nonwoven fabrlc such -
as a oolyester, polyprooylene or polyethylene fabrlc. It
_ is oreferred that the fabric be mOLsture oermeable S0 that
35 the entire substrate is- utlllzed as a part of - the
-absorbent_panel The amount of the reactlve mlxture



< M ’ ) .

-13- applied to the substrate wll vary according to the absorption
reqU|red I n {he ultimate environnent. |t may-be desirous to nmake the
reactive conposi tion | ayer. suff|C|entIy thin so as to prevent gel bl ocki-ng
when the 5 absorbent polyner is receiiBrg liquid.. - By "gel blocking" * .

is meant particles of absorbent polyner sufficiently cl ose that when they -” -

svel I\ Dhey. ke 69048° o/l 9050841 300 vEg0 Ma oBYHSFaTGRlnL

contln lous | ay i ous to subsequent . liquid
JT0j st ure. hSQGPtIOQOWBansﬁdneéstbﬁ @éé1mﬁﬁenﬁyvhéﬁnﬂénﬁece§§aﬂ¢ﬁ(N

-gel |00kln9 t%eb%e%uebd%dt%nQaR@n&ﬁ@ueehbe&erebapb%ehyohaagee&nnunt of
the reactive CconMpaos| tion_ca Eor

formng.the ab§8ﬁ5éﬁﬁe6§ﬁelghﬁEnFBoﬁéd 8b8§§vﬁg dge% gﬁg gﬁgg WgﬁPtépf
napki ns, Banporabsattenite polyeeri tisi secedyimgnddqutidat Bue"aeécmbmshnqune

be applied in 34 %QEHthaQQQE&QF o@”%%@%%%e%% ?Bl@gg%ts%%QLQQE%ﬁH§r%1EEﬁPr

20 ‘The fol lowin exanpl | ustrative he present inventidn

Exanpl es .1 - 5 thatRehen sheyoryedilt ithey \R&k@ (FOBEACE Whithy 088 ANGRRETY at e
according to tﬁﬁdebﬁm4NHsHE%ﬁiW®M3vﬂ9'E@WwanbohelQWyeAlbfpar@elamaudh
parts by melght ould S£4lﬁ£J¥J?Jus to subsequent ligquid or moisture. 1In
10 some ‘instances of use, it mey not be necessary for gel
| _blocking to be'avoided and consequently a relatively Iarge
'amouﬁt of the feactivelcomposition-can Be'applied to the
substrate. ' ' ' '

.15 : ”For forming the absorbent. panels mentloned above used in
| diapers, sanitary napkins, tampons and the . 11ke,.1t is
.recommended ‘that the reactlve mlxture be applied in an
amOunt ranging from about 10 to about 250 gm/square '

'meter.
20 | ) | S
. The following examples are illustrative of the present'
"~ invention. o ' ' | ' L
Examples 1 - 5

Reaction ccmpositions were prepared on tissue substréte
accord*ng to the formulations shown in Table I below.'
All parts are in parts by welght.



ONENTS | o . EXAWPLES 1 - 2 3 4
| - (Parts by. Wight). (]ycerol -

<25 Ethyl ene d ycol - -14- 15 25 10- 10 Permasorb 20
85 (cross-linked ionic polyacrylate, National Starch) -15 Sanyo 300
75 85 (polyacrqu&gieSanyo) 20 - Henkel 147.
90 - 75 (starch poFy&&eytate, Henkel’) Approxi mately one- haLf of
t he polyhydroxy organi c conpound 25 . was sprayed onto the tissue g .
substé absor bent polyner was then spmstged evenly on the orgam¢#
conp ; f the

absor bent polyner the'res&Itlng faction ébnp05|t| n was sébjected to-a

genperature of 93C (2000F.) -for aboyPakds3by Wesigtopyls t.o enhance fusion of
-the reaction conposition. The foregoing description and the draw ngs are

illustra- tive and are not to be taken as liniting. Still other variations
and neliyéerali ons are possi ble w thout 35 - departik® from2Be [err] 'scope
~of- the present invention: -15- CLAIMS 1. °  "An absorbent panel
conprising a paper, filmor _ R _ . '
Ethylene Glycol - 15 - 25 10
10 -.. | _ _ . .
 Permasorb 20 85
(cross-linked ionic
polyacrylate,
National Starch)
15 o o |
sany§3%00 o 75 . 85
-(polfacrylate, ' S
__ Sanyo) '
20 - Henkel 147 3 ' %6 . 75
| {starch polyacrylate, o ' '
' Henkel) |
Approximately one-half of the polyh&droxy organic compound
'25_ was ‘sprayed onto the tissue substrate. The absorbent _
polymer was then sprlnkled evenlv on the organic compound
and the remalning organic compound was sprayed on top of
the absorbent polymer. The resulting reaction comp031tion
was subjected to. a temperature of 93°C (200°F.) for about 10
30 ' seconds to enhance fusion of the reaction composition.'

The foregoing description and the drawimgs are illustra-
tive and are not to be.takenfas limiting. Still other
variations and modifications are-possible.without
35 departlng from the k@éﬁi&eeaq scope of_the present
| invention. ' -
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fabrrc substrate coated on at | east one surface thereof with a reactivé¢

conposi tion of from about 10 to about 5 40 parts by wei ght of a |iqul8
pol-yhydroxy organi c conpound and the from about 90 to about 60 parts by _
wei ght of a particul’ate water-insol ubl e, E@r swel | abl e absor.bent pol yner
havingia gel capacity of at |east 10, the ¢onbi ned amount of polyhydroxy.
conpaund and t h€LADMS ,absorbent pol ymer berng 100. parts 2. - The -
‘absor bent panel , of clajm J, W& Mé}?e"étmat»lrgql Ea}aérorqa@mcosonpound
i sisel ected fromthe graoup consrstrng 0 ycerol

ene col and .
propyl ene gl ycofabric subgtrate Q?ﬁﬁtﬁmRﬂkﬁﬁnlﬁﬁﬁﬁﬂ°n8fSHF£ 1¥BPPEP§|n12

wherein ‘the absqikgnk ?@é&'ﬁﬁeléorﬁpdmitmr yfAatifront about Ibetababohent panel
of any one of c

I wh rein t-h uhs rat,e.l er The
absor bent5 panel 4§f P&R o‘?yc‘f%t’r Ct A g &y?rﬁ: hé §§'5‘sf°r ate is
fabric. 6. . Thempbendband Paeefrot abqutngprmmemaqmttﬁ@ palytiscbys a

nonwoven fabric T, f 6 L woven
weZthzgf er£p§f5uT§$]Fﬁﬁﬁ?riinsdﬁﬂﬂfe _WQ%E% QwEﬂQaBQ@

fabric.is polyeste bent pane one of clains

1 to 7 wherei n eRgoFbaRt| RRLYBMDIRRYIRG 2 &R |9ﬁ£9q¥§§np§béﬁtxﬁesﬁo 19mout 30

parts of the or@aeleoﬁsﬂﬁ@an&nm@tfdprﬁmdr&ﬁm @onpeuind’ @ridarche of the
absor benj poly bl e absorbent structure -

‘cont ai ni ng an aﬂgﬁpﬁBﬁPtcB?yrﬁ%ﬁpt??’s‘?%gﬁﬁﬁ Bfff6ibent panel according to any.
‘one of clainms 12to0 8. ‘THe absdtizembsmarteintofstaliaimirle whereliai whe and

i ncluding a- |'9E§hﬁiﬁo Sorggfﬁlérégﬁfbfddﬂpﬁﬁhdxfé deledtea from the

J uxt aposition w sar
' I group consisting of glycerol, ethylene glycol and

propylene glycol.

iis- 3. The absorbent panel of claim 1 or claim 2 wherein
~ the absorbent polymer is a polyacrylate. '
4, ‘The absorbent panel of any one of claims 1 to
3 wherein the substrate is ‘paper. '
5. _ The absorbent panel of any of claims 1 to 3
20 wherein the substrate is fabric. _
o 6. - The absorbent panel of claim 5 wherein the

fabric is a nonwoven fabric.
7. The absorbent panel of claim 6 wherein the
nonwoven fabric is polyester._ ' _
25 8. The absorbent panel of any one of claims 1 to
7 wherein the reactive comp051tion comprises from
-about 20 to about 30 parts of the organic compound and
from about 80 to about 70 parts of the absorbent
polymer. _ .
30 9. A disposable absorbent structure contalning
~an absorbent core compr181ng an absorbent panel
'according to any one of claims 1 to 8.
10. The absorbent structure of claim 9 and including
_ a llghtly compacted cellulosic fibrous batt in
_35' Juxtaposition with said ‘absorbent panel.

' ,;____;____*___;-__;_

A o



a ent core conpri'sing an absorbent panel according to any one of cI al m
1 and a. noisture perrreabl e facing sheet, said absorbent core-5
bei ng sandw ched between said facing sheet and sai d backirig sheet, 12. A

;@%1. A di sposabl e di aper haV| ng a noi sture-inperneabl e backi ng,
8

L sani tary napkin containing an abso.rllsant core- corrprl sing an absor bent. panel

accordin ny, one of cI 8.. 10 . The sanitary napkingof .
claimt ‘Whergr AR SARNS petf'o "fiﬁ’fgt ﬁer‘“°€'5|’fb‘tr?s‘é§‘p§q“86§e13y conpacted,- -
cel | ul ctsackirigbrarusabmmbemﬁ&ﬁﬂ'e rcqmpﬁi:s[iw anoabsbirbeAsi d absor bent panw

cI ai 3 wherein the
absorbep%}?c%?%&%%rrrpr 2@5{‘? %s@?btjac%la%nanel t?urgr’oé'ﬁgea by a :
| oosel yniHRs wwa@%sﬂ@m&)rﬁhﬁtbaﬁm@@bsorbﬁ\nttanpuﬁ cont ai ni ng an
apsor qulrcg)rwaéd e 370 3P e Ha i e lsndetOLring at@ any one of clains
1 20 Jh A process .for preparing an absorbent panel :
conpri stﬁ'ﬁj‘ir(%)s €etyr ovi'ding a paper, film or fabric substrate with a thin
~layer dfza par& |samataa:'ywatapk—nmsxdnﬂdming5an abwatrbt'enswel | abl e absor bent

pol ymer, J}g__y f t ing the substrate
on the side %?n %q] a§ o) pér%ﬁr@{npa?%ipo %r?é‘%ﬁ\%\‘ﬁt qui'd pol yhydroxy.
or gani @flﬁ)rﬁﬁ)tﬂi@lt“l? @e a reactive conposition 30 ‘on the substrate,

&R osely-compacted,
cellulosic, fibrous batt placed in Juxtaposition w1th
- said absorbent panel. '

1de cormz)smqrhewaral qu%ﬂa&mtqzahﬁ%eéﬁ gREtS by wei ght . of
said or anlé rrpound rom abo t 90 t(i about 60 parts by vvel ght of sa| d
absorb V&e‘mrﬁw ° |

14. The sanitary napkin of - claim 12 or claim 13
15 wherein the absorbent core comprises said absorbent
| .panel surrounded by a loosely-compacted cellulosic
fibrous batt. '

15. A tampon containing an absorbent core Icompri'sing
an absorbent panel according to any one of claims 1

20 to 8. _ _
16, A process for preparing an absorbent panel
comprising' _ ' . . _
(a) prov1ding a paper, film, or fabric subStrate

with a thin layer of a particulate water-insoluble,
25 water-swellable absorbent polymer hav1ng a gel ) ' _ _j°'
capacity of at least 10;
(b) coating the substrate on the side of the layer
of particulate polymer with a 11quid polyhydroxy
organic compound to provide a reactive comp051tion
30 _' on the substrate, the- compos1tion containing from
about 10 to about 40 parts by weight of said organic
compound and from about 90 to about 60 parts by o
weight of said absorbent polymer, the combined amount -
of polyhydroxy compound and’ the absorbent polymer being
35 100 parts; and

* c L n R 5 "o .



of pdryhydroxy conpound aﬁd t he absor bent polyher bei ng 35 100 parts; 'Cégfi

and -17- (¢) =~ fusing.said reactive conp05|t|on 17. The process of
ctatm 16 wher ei n sai d reactive conposition is present on said substrate in
an amount from about- 10 to, about 250 grans per square neter. 5 . 18.

An absorbent panel , substantlally as hereuwbefore described with reference .
to the_acconpan g draw % ‘ process far.produci ng an ‘absorbent -
panel , substantﬁy'%qn €§1‘§?% (freéacd: scrlct?g'(?o\ﬂlttﬁgpéference to the .
acé@nbanylng drHMAngs The process of claim 16 wherein said reactive '
compos1tion is present on said substrate in an amount
'from about 10 to about 250 grams per square meter.

5. 18. An absorbent panel, substantially as_hereinbefore
described with_referenee to the aecompenying drawings.
19. A process for producing an abserbent panel,

substantially as hereinbefore described with reference
- to the accompanying drawings.
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