-1-_ DESCRI PTI ON ABSORBENT ARTI CLE The present invention relates to
absorbent arti- cles for body fluid, such as sanitary napkins, paper

di apers, surgical pads and breast m |k sheets. In particular, the present

i nvention relates to an absorb- ent article conprising an absorbent el enent
which partially or wholly conprises an absorbent sheet nmade from an
absorbent* material having |liquid absorbent (or retentive) power and an
absorBent pol ynmer weakly fixed on the absorbent material with a hot nelt
adhesive applied thereto in the formgf. a dot, a line or a curve. The
absorbent el enment of conventional absorbent articles such as sanitary
nmapki ns or paper diapers mainly oeEgorzesrenfl uffy pul p, an absorbent paper
and an absorbent polyner. Anong them a nignly absorbent polyner is
present in nost of the absor beABSORBENTeARIICMEesent, since it has a high
absorption capacity and solidifies the fluid into a gel so that the fluid
cannot | eak out offbe ghreséntl. ihvenpior afelehdsigteuabserbentenarti-

characteristics, however, the absorbent polymer has a technical problem
cles for body fluid, such as sanitary napkins, paper

diapers, surgical pads and breast milk sheets. In
particular, the present invention rélates to an absorb-
ent article comprising an absorbent element which
partially or wholly comprises an absorbent sheet made
from an absorbent material having liquid absorbent (ox
retentive) power and an absorbent polymer weakly fixed
on the absorbent material with a hot melt

adhesive applied thereto in the form of a dot, a line

or a curve.

The absorbent element of conventional absorbent
'articles such as sanitary napkins or paper diapers
(_r mainly comprises a fluffy pulp, an absorbent paper and
an absorbent polymer. Among them, a highly absorbent
polymer is present in most of the absorbent articles at
present, since it has a high absorption capacity and
solidifies the fluid into a gel so that the fluid
cannot leak out once absorbed.
In spite of having such excellent characteristics,

however, the absorbent polymer has a technical problem



-2- inthat it tends to fall off i.e., it easily 1eaks out of the absorbent
article, since it is powdery. In addition, there is a demand to further
i nprove the essential absorption capacity of the absorbent polyner. Since
the falling off of the absorbent polyner is a fatal defect for the
absorbency properties of the absorbent article, various processes for
preventing the falling off (i.e. focythe fixation) of the absorbent pol yaer
have heretofore been proposed. The prior-art processes heretofore proposed

for prevenihngnhklie italddnds aid fa¥rl 6Pf ibhe.fi iat ieasidly tlhenlabsoubent

pol ymer conprises bonding the absorbent polynmer to a base to be conbi ned
therewith &f aheaalsseuberas:att)clles bobdceg if 1Lhe pawdebgnt phhyner to
the base with water, (2) the application of a permanent adhesive to the
base fol | caddilridrhe tHees ais oé demabdotivenfupbhemerimproweo theform a
sandw ch structure, or (3) the bonding of the absorbent polyner by neans of
a heat - f usedsentisdr absonphdoonchpecidy of filenabgarbentpebyeRg neans

(1) was proposed, for exanples, in Japanese Patent Publication No.
26467/ 1984S bpge ) ivhefalbingntofifaj af gidhie NaBsorbenyz/PkneRd i$11899/ 1979.

However, these_processes wherein the : ,
_ fatal defect for the absorbency properties of the

absorbent article, various processes for preventing the
falling off (i.e. for the fixation) of the absorbent
polymer have heretofore been proposed..

The prior-art processes heretofore proposed for
preventing the falling off i.e. for the fixation of the
absorbent polymer comprises bdnding the absorbent
polymer to a base to be combined therewith by a means
such as:

(1) the bonding of the absorbent polymer to the base
with water,
(2) the application of a permanent ladhesive to fhe base followed

by the adhesion of the absorbent polymer thereto to

C

form a sandwich structure, or
(3) the'bonding of the absorbent polymer by means of a
heat-fusible fiber (non-woven fabric) or film.

The first bonding means (1) was proposed, for
examples, in Japanese Patent Publication No. 26467/1984 -
and Japanese Patent LaidFOpen Nos. 123293/1979 and

141099/1979. However, these processes wherein the



-3-_absorbent polyner is swllen wth water and fi xed have problens in that
wheh the absorbent polynmer is inpreg- nated with water in a quantity
sufficient for fixation to soften the gel before fixation, the absorbent
poly- mer is crushed in the fixing step to inpair the essen- tial absorbent
properties of the absorbent polyner and, in addition, the water cannot be
evenly spread in the entire absorbent pglymer |ayer and the part of the
absordent pol yner layer in which the gelr adhesion is insufficient, falls

of f. The secapsobbafitngolpmes (8) sORALINPRESES whEr c4AlP I xdd) Wapanese
Pat ent Lai d- Open No. 63043/1985. In this process wherein the absorbent

pol ymer i s bpndbilems the thate whenrahes aﬁs@rwﬁﬂﬁPemym&th%i Vignp ¥ ép-
absor bent pol yner can be prevented fromfalling off to a considFE erabl e
extent. Howeated withl watlezs inha dpfarct sty haif Siodenth&ory diomt 1o
properties of the adhesive are insufficient, the absorbency of the base is
seriously retacedfied, the geledefiore heixatopen { i theohbsoerbentordnlent

pol ymer cannot be sufficiently exhibited and that since the absorbent

pol ymer is cB@P| éseryushedd ino thee fizing istepntot ibpais| dheeegsent
fixation and ere- fore, the swelling of the absorbent polyner is

t
i nhi bit - ed,t’tﬁﬁr%ﬁ%???bugmp%ﬁéfeﬁn@ft kbeapbsesbent palymer and,

in addition, the water cannot be evenly spread in the
entire absorbent polymer layer and the part of the
N absorbent polymer layer in which the gel adhesion is
insufficient, falls off. |
The second bonding means (2) was proposed, for
example, in Japanese Patent Laid-Open No. 63043/1985..
In this process wherein the absorbent polymer is bonded
to the base by means of a permanent adhesive, the absorbent
polymer can be prevented from falling off to a consid-
erable extent. However, it also has the defects that
since the hydrophilic properties of the adhesive are
&; insufficient, the absorbency of the base is seriously
reduced and, as a result, the properties of the absorb-
ent polymer cannot be sufficiently exhibited and that
since the absorbent polymer is completely fixed to the
base, it cannot be released from fixation and; there-
fore, the swelling of the absorbent polymer is inhibit-
ed, thereby seriously lowering the absorption rate.

The third bonding means (3) was proposed, for



The third bondi ng neans (3) was proposed, for -4- exanple, in Japanese ,
Pat ent Lai d- Open :Nos. 158096/ 1979 and 14024/ 1980. However, these processes’
al so have the problemof inpairing the properties of the absorbent pol yner
as described in the above item (2). Thus it has been demanded in the prior
art to devel op a process which satisfies the two requirenents, i.e. the

prevention of the falling off of the absorbent polyner w thout sacrificiRfg
the absorbing properties of the absoréent polymer per se. An object of tware

oo bent | BROMRLS it IhRmess, B sRnke LATaraRaR Ngs o ¥5§99F@52§sorbem
| h d -
Por pari ofnd el isHh, C it *‘t%‘ie orifesy BLEealsan BpsochRPE EngITE ] (500
a liquid- g‘ﬂ:ﬁ Cof a)iﬁ:? 12‘1'11'3[] ?"r%ﬁte'r\‘ﬁ S8ELGHe egﬁﬂﬁ?heﬁ'ﬂd a
eakag et er PX|

| i qui d-inmpermeable anti sal d absorbent sheet being
di sposed ﬁyﬁ%rags‘E€§B¥¥béaﬂﬂﬂn¥hé'dﬁﬁbé”hé@habzptbent material by a

hot nelt adheSive applied thereto in the formof a dot, a
Thus it has been demanded in the prior art to
develop a précess which satisfies the two requirements,
i.e. the prevention of the falling off of the absorbent
polymer without sacrificing the absorbing properties of -

the absorbent polymer per_se.

An object of the present invention is to provide
an absorbent érticle having improved absorbent proper-
ties and is prevented from falling off of the absorbent
polymer.

This object can be attained by providing an ab-
sorbent sheet used for part or all of the absorbent
element in an absorbent article comprising a 1liquid-
permeable layer, a liquid-retentive absorbent element &J
and a liquid-impermeable anti-leakage material,

said absorbent sheet being disposed with an ab-
sorbent.polymer fixed on an absorbent material by a hot

melt adhesive applied thereto in the form of a dot, a



-

ling or a curve, wherein the Kl emm absorption hei ght of the absorbent
material after one mnute is from20mmto 150nm or the capillary power of

t he absorbent material does not exceed 1.5x[err] dyn/[err], the swelling
capacity of the polymer is at |east 30g/g of physiological saline and the
[err] peel adhesion of the adhesive is 500g to 4000g. The absorbent article
of the present invention exhibits inproveﬁiabsorption properties and

prevert s t he absorbent polymer fromfaHing off. The present invention
w il be furtherlgh%ugkrgtgqrgg r@hg%ggﬁet Q E&gmﬁpgggg ;g drawi ngs which
are given by way of i lustrati dn only, and thus, are no Imtative of the

present inventheﬂghﬁnéfwhﬁbeEBéoEb@ntlmh%eéiQQriE%SEibﬁeVHEHu%Q@Msng
el enents of the absorbent sheet of the present invention; Fig. 2 1s a cross

section of an #ppar 20mm tor 1§6@ brNithe tBpiadasyPpotervelfoehley of the
absorbent polyner; Figs. 3a and 3b illustrate two patterns of dots of
adhesi ve pol ynabsokbgat saterdalbdokkuabtaegceed naskeoﬁsdgh/bhﬂes
the swelling capacity of the polymer is at least 30g/g
of physiological saline and the 180° peel adhesion of
the adhesive is 500g to 4000g.

- The absorbent article of the present invention

exhibits improved absorption properties and prevents



-

of adhesive polyner, and Figs. 5a and 5b illustrate two patterns of curves
of adhesive polyner. As shown in the Fig. 1, an absorbent sheet A a

pref erabl e exanpl e of the present invention, is prepared by applying a
pressure-sensitive hot-nelt adhesive 3 haV|ng sui tabl e adhesive power in
the formof a dot, a line or a curve (sugh as a spiral) at a suitable
density on an absorbent material 1 haviné?suitable | i qui d- absorbent (or

retentive) power, then spreading an absorbent polyner 2 (the circles -’
represent...... magni f i ed partlcles of palyner) thereon, placing another
absor bent natbelabsg polymer Exopy fadlipa féonponents t oget her to

forma one piece conposite structure. SpeC|f|c patterns ,of. adhesive pol yner
within the scope Ehet pregesdc inventdon wild, beydprthex idlpsirated o 5

Figs. 3a and _3b _illustrating tterns of dots Fi gs 4a and.4b patterns of
lines and Fi §¥. ¥sfezsqcs, F@Eﬁ %‘ s can of

oo™ S M ] L SR s o G WA
limitative of the present invention, and wherein:

Fig. 1lis a'perspective view showing elements of
the absorbent sheet of the present invention;

Fig. 2 is a cross section of an apparatus for
determiﬁing the absorption velocity of the absorbent
polymer; '

Figs. 3a and 3b illustrate two patterns of dots
of adhesive polymer;

Figs. 4a and 4b illustrate two patterns of lines
of adhesive polymer, and

Figs. 5a and 5b illustrate two patterns of curves
of adhesive polymer.

As shown in the Fig. 1, an absérbent sheet A, a
preferable example of the present invention, is i_i
prepared by applying a pressure-sensitive hot-melt
adhesive 3 having suitable adhesive power in the form
of a dot, a line or a curve (such as a spiral) at a
suitable density on an absorbent material 1 having
suitable liquid-absorbent (or retentive) power, then
-épreading an absorbent polymer 2 (the circles

represent......
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structure can be conbined with various after- processing steps such as
enbossing to control the diffusion direc- tion, diffusion velocity, etc.
into the absorbent sheet. The absorbent nmaterial having a suitable |iquid-
absorbent (or retentive) power plays an inportant role for causing the
absorbent polyner to exhibit its full effect. The absorbent nmaterial has
the fqllow ng proper- ties: (1) it inproyes the efficiency of contact of

t he &sorbent polymer with the liquid to maxi num extent (the absorbent
polynmer is sufficiently wetted with the liquid); (2) the absorbent polyner
acts as a tenporary stock layer before it has conpletely absorbed the

1i qui d; and (3PagRéfdedi prskicles ofiepbilymed)abberkbengyphbecingeen t he
absorbent polyner and the absorbent material is sufficient so that the
liquid, once aPBetbey rhserbenbsvabeniainilethareon;| rAndnoomprressiggate to

the ab- sorben# golyner i.e. liquid-absorbent power or the absorbent
pol ymer > | i quFi®aBSBPRBRPtokePEthernto form a one piece composite
structure.

Specific patterns of adhesive polymer within the
scope of the présent invention are depicted in Figs. 3
to 5, Figs. 3a and 3b illustrating patterns of dots,

s Figs 4a and 4b patterns of lines and Figs. 5a and 5b

patterns of curves. Many other patterns can of course
be devised which lie within the scope of the present
invention.

The compression into a one piece composite
structure can be combined with various after-

- processing



absorbent material). These properties vary depending on the average
capillary dianeter and wettability of the absorbent 9 material (fiber
aggregate) and it is inmportant to optim ze the properties. The inventors
noted the Kl enm absorption (JIS P 8141) fromwhich factors relating to both
average capillary dianmeter and wettabflity can be eval uated by using two or
nore test liquids (such as water and ethanol) and have succeeded in o
defining the preferable ranges of the properties qf _the absasbent nateri%ﬂ

sati sfyi ngSESRS aHkle asqembeseing ta)cenptral thgodiffugiony Shitionis
described in JIS P 8141. JAPANESE .| NDUSTRI AL STAND Tes{ | od for
Wat er AbsdrpPRen ‘glfgéﬂﬁéf’“byvf( ety neBhGa 1}n§80é§??hi%£%§gg%£

| ndustri al Stagdard specifies the testing nmethod for water absorption of
paper | ar Th-wat er absorbing property by water absorption height. 2.

Appar at us (1) Spre"dp¥attent material having a suitable liquid-

absorbent (or retentive) power plays an important role
for causing the absorbent polymer to exhibit its full
effect.

The absorbent material has the following proper-

ties: _ (-

(1) it improves the efficiency of contact of - the
absorbent polymer with the liquid to a.maximum extent
(the absorbent polymer is sufficiently wetted with the
liquid);

(2) the absorbent polymer acts as a temporary
stock layer before it has complefely absorbed the
liquid; and

(3) the difference in the liguid absorbency be-
tween the absorbent polymer and the absorbent material
is sufficient so that the liquid, once absorbed in the
absorbent material, will smoothly migrate to the ab-
sorbent polymer (i.e. liquid—-absorbent power or the
absorbent polymer > liquid-absorbent'power of the
absorbent material).

These properties vary depending on the average

capillary diameter and wettability of the absorbent

W



(2), Lengthneter . the lengthmeter having mmscale (3) Container to put in
wat'er (4) Supporting fitting : the fitting to suspend the test piece and

| engt hmeter. 3. Test Piece 10 Take the paper for test according to JIS P
8110, and allowto comply with the condgions of JIS P 8111. Make the test
piece 15 mmin width, 120 mmor nore in 1ength, and take correctly,
respectively five or nmore sheets in Iongitudinal and | ateral directions.

Takest h f i de i Ilel. tp Iaongitudi- nal direct
e the | ongi BRESTAA b £ EAEY S%gﬁf'e%i B aRBA lt P pARRaRaeE e

| at er al dlregbtgﬂizgsthgepkgb?% glrectlon test piece. 4. Qperation The

t’'est shall carri ed out fospher e conplying with the conditions

of JIS P 8111 Fogpyatigl,dftdis pHét%&'t teherer ]%B%grlpo i | (g et er

shall be used and Its tenperature test plece, draw a
mar ked |ine 814§Hﬂf¥8m0%ﬁiéw1E&%@&fE*§Q@3t§ﬂ€eﬂd‘ﬁé%ﬂ|§be&%gé by

using a pencil, keep vertically, put into water quickly until the "marked

| i ne and readapﬂlléh? Bebfibte¥Nhhld WeRtability can be evaluated by
using two or more test liquids (such as water and
ethanol) and have succeeded in defining the preferable
ranges of the properties of the absorbent material

_&{; satisfying the above requirements (1) to (3).

The following definition is described in JIS P

8141.
JAPANESE INDUSTRIAL STANDARD
Testing Method for Water Absorption
of Paper by Klemm's Method
1. Scope

This Japanese Industrial Standard specifies the
testing method for water absorption of paper large in
water absorbing property by water absorption height.

2. Apparatus _
. (1) Second watch

(2) Lengthmeter : the lengthmeter having mm scale

(3) Container to put in water

(4) Supporting fitting : the fitting to suspend

~ the test piece andllengthmeter.

3. Test Piece




position of center of paper wdth where the water-risen in 1 mn or in 10

mn by uni
it is not

t of mm Hold the length neter in parallel to the test piece and

allowed to contact with the test piece during measur- in

Report The wat er absorption height risen of test piece in 1 mn

m n shal
Rel ating t
ti me shal

be expressed by nmto be td%@n as the water absorption.

0 respective direc- tions, the average val ue, water absorption-.
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pol ymer has conpletely a

sorbed i
the piece of which long side is parallel to longitudi-

nal direction as the longitudinal direction test piece
and that is parallel to the lateral direction, as the
lateral direction test piece.
4. Operation

The test shall be carried out in the atmosphere
complying with the conditions of JIS P 811l1. For water
to be put into the cbntainer, distilled water shall be
used and its temperature, be 15 to 20°cC.

As to test piece, draw a marked line at a place of
5 mm from the short side in.parallel to it by using a
pencil, keep vertically, put into water quickly until
the marked line and read out the height until the
position of center of papér width where the water risen
in 1 min or in 10 min by unit of mm. Hold the length
meter in parallel to the tést piece and it is not
allowed to contact with the test piece during measur-
ing.
5. Report

The water absorption height risen of test piece in

g. S.
or 10
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On the contrary, when the Klenm absorption is too high, the

| i'qui d- absor bi ng power of the absorbent material becomes too high and the

| i quid cannot snooth- |y migrate into the absorbent polymer layer. As the
re- sult, the absorption rate of the abfPrbent polymer is seriously
reduced. The average capillary size of t'he absorbent mate- rial is
preferably 300 umor |ess, advantageously 0.5 pmto 300 um so that the

bs&sbent ' irmy fi th b bent | al Vi
2bsor bent ol b &F 10 MY psRALE e, exBrRE0a BRninE S, b8, EBREE Aspeq [
di bl - ties. Th i ncl ! f | GS. .. dry/ wet f
synihetic 11U o HESEFRPTRRARY 1 o AN {ihy HPog IS T e PSR her et o,
ond Sheet s Suifisg sHECAVRERGE] VARELS GHER: TarREe Jo DoImECLHATIO!, 12T
and aver age i5apkbbar Ved] 2HRECH £MYSHURS B’ RHd INaXRRINed1uEx afkas- of the

synthetic fibers Tnclude polyole- fin fiber such as polyethyrene fi ber and

pol ypropy! engurh i ¥8Tue PPhY SSifbef | L meBSLY ChYY| 8pBeR@LEPT OPY| ene conposite
fi ber, polyethyl ene-polyester conposite fiber, |ownelting polyethyl ene
conposite fiber, pol gatisfy the above-described requirements, the
Klemm's water absorption.of the absorbent material
after 1 min must be 20 mm to 150 mm (water absorption
b height when ion-exchanged water is used as the test
liquid). - When this height- is 1owerlthan 20 mm, the
absorbent polymer is not sufficiently wetted with the
liquid to cause an insufficient absorption and, in
addition, since the liquid-absorbent power of the
absorbent material is insufficient, a problem is caused
wherein the liquid once absorbed is released outside
before the absorbent polymer has completely absorbed
it.

- On the contfary, when the Klemm absorption is too
high, the liquid-absorbing power of the absorbent
material becomes too high and the liquid cannot smooth-
ly migrate into the absorbent polymer layer. As the re-
sult, the absorption rate of the absorbent polymer is
seriously reduced.

The average capillary size of the absorbent mate-

rial is preferably 300 pm or less, advantageously 0.5



I nyl al cohol fiber, polyvinylalcohol-polypropyl ene conposite fiber and

pol yvi nyl al cohol - pol yester conpos- ite fiber. A description wll now be
made of the preferred properties of the absorbent polynmer to be fixed on to
t he absorbent material with the adhesive. For preventing the absorbent

pol ymer from undergo- ing the inhiﬂﬁfion of swelling when it is swollen
wth aliquid, it is necessary. that the absorbent polyner fixed on the-

o et hePBLE6 o inb facERnk e SBIPindt PESTIHEE , b, R e
t he absorben oI rate. For this r pose,

t he absorp?fl%ﬁ8 fﬁéeg§§gpggvﬁtme§%Eﬁ éﬁgg eqat | east 30 g}g pahgn
physi ol ogi cal 5955:38%0#?{6;‘:9%8% pgaéééiaiéqaké dEdde sot gax g h- |y

wi t hdraw the |i qui ent material, the absorbent pol yner nust

exhi bit a Eheg I dtﬁasqmwd@é@@mad(s.tﬂpkaﬂgpeﬁgebie Nreger— it nmust
have an absorbing capacity of at least 8.0 .3 gin 20 mn, when

physi ol ogi ealessal i Mhdy ¥hed udFe t HBnkiciran, faWbstagmqutS fl /0.3 g
to 20 M/0.3 g in 20 mn. Exam ples of the preferabl e absorbent polyner
havi ng sucbyacthpeiti €ibere sadlladllyeteicatade tohdaparmedydiophilic

properties thereto, nonwoven fabrics of hydrophilic
fibers such as pulp, rayon, cotton or hemp and sheets
such as paper. As a matter of course, the wetting \)
properties and average capillary diameter must be
carefully designed.

Examples of the synthetic fibers include polyole-
fin fiber such as polyethylene fiber and polypropylene
fiber, polyester fiber, polyethylene-polypropylene
composite fiber, polyethylene-polyester composite
fiber, low-melting polyethylene composite fiber, polyv-
inylalcohol fiber, polyvinylalcohol-polypropylene
composite fiber and polyvinylalcohol-polyester compos- -
ite fiber.

A description will now be made of the preferred
properties of the absorbent polymer to be fixed on to
the absorbent material with the adhesive.

For preventing the absorbent polymer from undergo-
ing the inhibition of swellihg when it is swollen with

a liquid, it is necessary that the absorbent polymer



Japanese Patent Laid-Open No: 185551/1985, nore prefer- ably, acrylic acid
(salt) crosslinked polynmer in which the bridge structure is specifically

controll ed. The amount of the absorbent polynmer to be spread is preferably
150 g/[err] or less, advantageously 10 [err] to 150 g/[err]. Wen it is
| ess than 10/[err], a sufficent absorpf' n effect cannot be obtained. When
It exceeds 150 g/[err], the absorbent polyner |ayer becomes too thick and

~ the ‘absorpu | S | nh| % ted b ?ggn%ggé%gfggr l}g%etrgg sm%ltéi % o%}é%hl S
gghgrﬁ; ?Leagg Is 9d oyt e og h ﬂalﬁﬁgé%ﬁifgnthe
adhesi ve for 11X ﬁg%t h’e 5reber‘f‘t ‘Qb yﬁé#y@% Pwe bso

The pressur ey ier&é'ﬁgng&.”ﬂ'fo agRRShYE Uoohdl LHE1RGESCHddwenL] on has

sui tabl e adhesive propérties so as o preve tering-o I ng of the

absor bent POk }EP bdyrbi! 3 19HERARAIORARe %P Uxlilh £¢h kPP | he

absor bent pol yner on‘th ent materia al so necessary

that the adhesiverdeesmia! dudid, ttife Q586 tPBnaE}Q cilhfef U<y ent he

liquid so as to make the suff|C|ent wetting of the absorbent polyner with

the liquid ppedyies dmistgbeheatibIeagtit 030 0lg/die when physioclogical
saline is used as the test liquid. Further, to smooth-
ly withdraw the liquid from the absorbent material, the
&K absorbent polymer must exhibit a high liqgid'absorbing
| velocity (sucking power). Namely, it must have an
absorbing capacity of ét least 8.0 ml/0.3 g in 20 min,
when physiological saline is used as the liquid, advan-
tageously 8.0 m1/0.3 g to 20 ml/0.3 g in 20 min. Exam-
ples of the preferable abéorbent polymer having such
properties and usable herein are those ‘described in
Japanese Patent Laid-Open No. 185551/1985, more prefer-
ably, acrylic acid (salt) crosslinked polymef in which

the bridge Structuré'is.specifically controlled.

) The amount of the absorbent polymer to be spread
is preferably 150 g/m2 or less, advantageously 10 g/m2
to 150 g/mz. When it is iess ﬁhan 10/m2, a sufficent
absorptian effect cannot be obtained. When it exceeds
150 g/mz, the absorbent polymer léyer becomes too thick
and the absorption is inhibiﬁed by gel blocking during

the sweiling of this polymér or a part of the polymer



liquid and to facilitate the rel ease of the absorbent polynmer fromfixation
so that the swelling of the polyner is not inhibited during the swelling of:
the polyner. To exhibit this function, the absorbent polynmer fixed on the
absorbent material with the adhesive nust be rel eased by the swelling
pressure of the polynmer and the design of a suitable peel adhesion is

I nportant. To obtain the intended properties, the [err] peel adhe- sion
of the adhesive (JIS C 2107) is prefq ably 4000 g or |ess, advantageous! ys
500 g to 4000 g. Further to fix the adsorbent polyner w thout inpairing the
wettability and diffusing properties of the absorbent material, the
adhesi ve myst be spread not on the entire surface of the gbsorbent materi al
but on par@§théFEquq?mﬁu9QWﬂ¥ﬁﬁﬁ121ﬁkﬁ%dfquﬁkPQNtQF(ﬁéh&?lﬁ% exhi bi t
the properties of the absorbent polymer to the fullest w thout causing the
falling of ftaofledk asor bent .polymer, it is inportant that the adhesive be

applied in a suitable density within such a range that jhe area occupied by

t he adhesive V\H‘Igﬂﬁ?réREéEB ‘f\gh/é' Bgva Fa@‘@gﬁsp% fé%ﬁﬁi}‘ﬂﬁ/‘bvqﬁﬁ‘ﬁ cular

exanpl es_of (i 18qPLAS UbEoEBURL! pYTyRRL BReb WICHRLETRY Haddi roperties
al.

The pressure—seﬁsitive hot-melt adhesive used_ in the
present'invention has suitable adhesive properties so -
as to prevent scattering or falling of the absorbent
polymer during the preparation of the sheet and to keep
the absorbent polymer fixed on thé absorbent material.

It is also necessary that the adhesive does.not inhibit

the absorption and diffusion of the iiquid so as to

make the sufficient wetting of thé abéorbent polymer

with the liquid possible during the absorption of the

liquid and to facilitate the release.of the absofbent

polymer from fixation so that the swéiling of the

polymer is not inhibited during the swelling of ﬁhe \
pelymer. '

To exhibit this function, the absorbent polymer
fixed on the absorbent material with the adhesive must
be released by the swelling pressure of the polymer and
the design of a suitable peel adhesidn is important.

To obtain the intenéed properties, the 180° peel adhe-



descri bed above and usabl e herein include ethylene / butadi ene copol yner,
P-618B (trade nane) of Toyo- Petrolite Co., Ltd., MQ916 (trade nane) of
Kane-bo- NSC Ltd. and HT 400 ZB (trade nanme) of Nitta CGelatin Inc. Any
pressure-sensitive hot-nelt adhesive having the above-descri bed properties
can be used w t hout any limtation. In _the absorbent article of the
present invention, a part or the whole of X he absorbent el ement conpri ses

t he #bove-described absorbent sheet. \Wen the absorbent sheet conpri si ng
the absorbent material, absorbent polynmer and the pressure-sensitive
hot - mel t adhesiiqn «ft thenadhpaine @ 120 He sl ipFaferabAy 4005 & as the
absorbent el enent, the absorbent article of the present inv%Ftion exhibits

an excel l ent &% é&ssmﬁdmmslw%ﬂ & ¢ g4y Bgthem ¥ such an
AU SRR RS LT AT, S
(0,1 20001 DSl BTy | S g WERIBRGE 1 5ld Hhsbie o> 10
ST T e Y, g g e e g (T
to the entire surface of the absorbent material but on parts

thereof in the form of a dot, a line or a curve. To

exhibit the properties of the absorbent polymer to the
fullest without causing the falling off of the |

absorbent polymer, it is important that the adhesive:

be applied in a suitable density within such a range

that the area occupied by the adhesive will not exceed

70%, advantageously 10% to 70%.

Particular examples of the pressu:e-sensitive
hot-melt adhesives having the properties in the ranges
described above and usable herein include ethylene /

b butadiene copolymer, P-618B (trade name) of Toyo-
Petrolite Co., Ltd., MQ-916 (trade name) of Kane-bo-
.__NSC Ltd. and HT 400 ZB (trade name) of Nitta Gelatin
Inc. Any pressure-sensitive hot-melt adhesive having

the above-described properties can be used without any



absorbent polyner by a driving force (i.e. the differ: ence A P between the

capillary power of the absorbent materi al

absor bent pol yner), and absorbed therein. Therefore, although the

| i qui d-diffusing power sufficient for thoroughly wetting the absorbent
polymer is required of the absorbent &ﬁterial, the capillary

and the osnotic pressure of the

17 power

of

the structure (absorbent material) is desira- bly as | ow as possi bl e. Thus
for exmtﬂi'ﬁgképgogpxi- mum ef fect of the absorbent polyner, t he bal anc¥

of the osnotic pressure (capillary power) between the absorb- ent polyner
and the absorbepy ¢RéeababrbentUakeitNBObE taR! presdnte bt ilascri bed
Bot h the absorbent pol ynmer and the absorbent naterial have their
own propergigsreUbtakhe Whiolexlvfh-thd idlgsdibentxielemenftf caxnpr iswesof . The

i nven- tion has succeeded in defining the suitable physical -
propertiestipé albose-@eeaeibed dbserpentosheeftf.i ciently diffusing the

the quantity of diffusion per unit tinme in the initial stage of the
absorption i s @Whémathe?@bmarbeintersheat ncompeising thenmhgorbRNK| emm

reasons.
pr esent

l'iquid,

absorption enploved fof gl foct! ok "PhE 2t 006408 ¥RRE LEYeOhotLaRE RS ON).

adhesive each having the prbperties described above is
used as the absorbent element, the absorbent article of
the present invention eXhibits'an excellent effect.

The absorbent polymer can be fully swollen in such
an environment that the liquid.to be absorbed thorough-
ly wets the surrounding polymer whereby the resistance

to the migration of the liquid to the absorbent polymer

is very 1low. In practice the liquid migrates in the

absorbent article such that the liquid is first stocked
in the absorbent material having a high initial absorp-
tion velocity, then gradually_Spreads to wet the

adjacent absorbent polymer, and then is driven to the

absorbent pblymer by a driving force (i.e. the differ-

ence A P between the capillary power of the absorbent
material and the osmotic pressure of the absorbent
polymer), and absorbed therein.

.Theréfore, althbugh the 1liquid-diffusing power
sufficient for thoroughly yetting the absorbent polymer

is required of the absorbent material, the capillary



However, when such

conditions are to be satisfied by the absorbent

mat'eri al, the absorbing capacity of the absorbent polyner to be conbined

with the absorbent

material is seriously reduced, since the difference

bet ween the osnotic pressure of the absorbent polynmer and the capillary
power of the capillary structure (absorbdﬁV material) is only small as

conpared with that

of theé liquid). Therefore, the absorbent

in the case of free smelling (swelling in a |l arge excess
mer nmust have a high

osmotic presARAHEL fth ithenstructere éahsﬁggsnts madeadal)uniderdentsa-

condi ti ons, Ebe ob
t he absorben

resent invention cannot be attained unless

ect of the
Rt i B°§J$b§%%r e) Thust ﬁ@ramll?éﬁtlnﬁolﬁnﬁerm?’él above a

certain | evel EQ?S be foun that the necessitate ertl s, of the

absor bent poF?Wbr

absor ption V§§m3t1
absorbent polyner

AYYRGF 1 € ?% 1Phuthe

r(ém% rs% rﬁ%ﬁﬁéﬁﬁ f goépg?%ge&n t% 351%‘%91? ?grt he

Ho
T Foveeen YMED e 10U SLSORD BB GRRRSI L (AT Gogoessure)
i mpai red wherante foAPitHelabdvRMTes¥r it AR material is too high.

Both the absorbent polymer and the absorbent_

material have their own properties suitable for exhib-
iting the maximum effects thereof. The present inven-
tion has succeeded in defining the suitable physical
properties of these elements. Namely, for sufficiently
diffusing the 1liguid, the quantity of diffusion per
unit time in the initial stage of the absorption is at
least 20 mm (after one minute) (in terms of the Klemm
absorption employed for indirectly indicating the
quantity of dispersion).

However, when such conditions are to be satisfied
by the absorbent material, the absorbing capacity of
the absorbent polymer to be combined with the absorbent
material is seriously reduced, since the difference
between the osmotic pressure of the absorbent polymer
and the capillary power of the capillary structure
(absorbent material) is only small as compared with
that in the case of free swélling (swelling in a large

excess of the liquid). Therefore, the absorbent poly-



The pressure-sensitive hot-nelt adhesive can be applied by any ordinary
application nethod such as spray coating. The application nethod is not
particularly linmted so far as the above-described occupied area rate can
be secured. The quantity of the pressure-sensitive hot-nelt adhesive to be

applied varies depending on the nethod of application.

hot nelt adhesive P-618 B (Toyo-Petrolite co. , Ltd.) is applied

spi ral

form by spray coating, the opti guantity is 1 to 50 g/[

19 Furtther description will be nmade referring to the adhesion co
when the adhesive is applied in the farmof a dot, a line or a cu
area occupi emebymuest haviesavbigh esmetiabpyessure 1suffickent fere

preferebly 20-60% and nopst p

Furt her nor e, over¢emipg Bhisr dgfectnat
appl i ed extends continupusly over too gat an_ar or _wdth. .It
desirabl e t h@RIgChaPE gﬁemﬁ¥8ﬁePﬁelﬁHﬁgﬁﬁgnLﬁaﬁﬂﬁﬁﬁgﬁ 3ﬁ%aénﬁgrt

referablx 30 to 501 as nti oned ﬁbo
Bder phhese copdihiPRe s atikes

t he adhesi ve

adhesi ve be

or

. €.

area to

as not been ap
been found that the necessitated properties of the

absorbent polymer (in an indirect expression in terms
of the liquid absorption velocity, i.e. the velocity
of absorption of the liquid by the absorbent polymer
from the structure) are at least 8.0 ml1/0.3 g (after
20 min). However, even when the liquid-absorbing

capacity (osmotic pressure) of the absorbent polymer

is designed to.be high, the effect is seriously

" impaired when the capillary power of the absorbent

material is too high.

The pressure-sensitive hot-melt adhesive can be
applied by any ordinary application method such as
spray coating. The application method is not
particularly limited so far as the above-described
occupied area rate can be secured.

The quanﬁity of the pressure-sensitive hot-melt adhesive
to be applied varies depending on the method of applica.tion.
For example, when a hot melt adﬁesive P-618 B (Toyo-Petrolite
Co., Ltd.) is applied in a spiral form by spray coating, the

optimum qguantity is 1 to 50 g/m3.

For exanpl e, when a

in a n
err]. ‘w
ndi tion
rve. The
ve.

ive is
S

to which
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Therefore, when the adhesive is applied in the formof a dot, the size of
the dot is preferably 0.1 to 10mm in dianeter. Further when the adhesive
is applied in the formof aline or a curve, the width of the line is
preferably 0.05 to 5 mm and the width of the part to which the adhesive
I's not applied between the lines is preferably 0.05 to 10 mm al though the-
absor bent sheet thus obtained can be usg%,as It i1s as the absorbent

el eqent, its function is further inprov by conbining it with another
absorbent material such as a fluffy pul p or absorbent paper dependi ng on

the use and the comaifiiet dudciipeibn GAIL B0 Side CeZaragi £2 EnitldAREIOA!

articles. A detailed description will now be nmade as to the syner gi sm of
t he properti evonditibe when cohecallpsivenis spplind inheheifors b€nd dovj ari al |

absor bent pol yner and pressure-sensitive adhesive, which are the essenti al
constituents ddnees prousen: The aras oepupier by the| adbegivmoder of the absorbent

[orr] to 1.5 Popiwsebit,sret 2o eocfov,; ¥orecprmsonniy 10-RPL AR B8 5. on, i ¢
gﬁiér lr)]gtnt e)r(r;tegrql.%’igg%&tmh%sgigﬁ'{ﬁg@%{_)sof en 'bgo ymer g's%ggﬁr‘%hﬁg ?r;dtehe
appar g% i ethr RbiAblb RBat MRy SHGE L WRIACEheO hdlisdEviD 18 SR Ldd EndeN, 1. €.
continucusly over too graat an aresa or width. It is dasirable
that a part to which the adhesive is applied and a part to whisch
V the adhesive is not applied certainly exist in a circle of 20 mm
in diameter, i.e. that within any randemly chosen circle o_! 20mm
diameter on the adhesive bearing surface of the absorbent
ﬁmiu there exists scme arsa or areas to which adhesive has
aoct Sun applied. | ' _
Thersfors, vhen tha adhssive is applied in the form of »
dot, the size of the dot is preferably 0.l to 10 mm in diameter.
Further vhop the adhesive is spplied in thc form of a line or a
curve, the width of the line is preferably 0.05 tec 5 sm, and
the width of the part to which the adhesive is not applied
! between the lines is preferably 0.05 to 10 mm.
Although the absorbent sheet thus obtained can be used as
it is as the sbsorbent element, its function is further improved
by cambining it with another absorbent matsrial such as a fluffy
pulp or absorbent paper depending on the use and the combination
vhl.ﬁb can be ussd as various absorbent articles.

A datailed description will now be made as to the



inhibition of the falling off of the absorbent polynmer-w thout inhibiting
the swelling of the absorbent poly- ner, the bal ance of the properties of
the materials which will be described below are further necessitated.

Al though a suitable adhesive power igmecessitated for the
pressure-sensitive hot-nelt adhesive for fixing the absorbent polyner
before the absorption of the liquid, it is inportant that the adhesive .
power be espneéygisheadedthe @priopgrtdes |ofig tireesthreegaompureshthen t he wr
absorbent pol yner absorbs the liquid in the step of swelling the absorbent
pol ymer. Fbrethithguapssoxbene materdfalnepbsarbentheakgnebe®ndol yner by
the ab- sorption of the |iquid nust be designed to be high. By t he

swel |ing (R&kpESrensepsitivee aghegiee  awhdolol ane ather aseentdadling, the
polymer is released fromthe bonding caused by the adhesive and free
swel i ng tFRP8LIbReNtS 8l tREBFEFENt ALR¥ENEALBNSi ve i nvestigations, it has

been ! Oun ¢ Dot Ot sl PRIy e ARRCFRE LR, sl EN I hetpor 2 1Y
e o Lo Lk BN 25 iR o ag B8 FOp0A0 0L, I i
it is alloygdite §rephy SHcdm? b0 48] fékms of the Klemm absorp-

tion, it must not exceed 150 mm/min.

The relationship between the properties of the o=,
absorbent material aﬁd those of the absorbent polymer
has been thus made apparent. For attaining the second
object of the present 'invention, i.e. 'the complete
inhibition of the falling off of thé absorbent polymer
without inhibiting the swelling of f:he absorbent poly-
mer, the balance of the .properties of the materials
which will be described beléw are further necessitated.

Although a. suitable adhesive p.ower is_neceséitated
for the pressure-sensitive hot-melt .adhesive for f‘ixing the

~ absorbent polymer before the absorption of the ligﬁ_id, \
it is important that the adhes_ive' power_be easily |
released by a high sﬁelling pressufe generated when the
‘absorbent polymer absorbs the liquid in the ‘step of
swelling the absorbent polymer. For this purpose, the
rate of swelling of the-absorbent polymer by the ab-

sorption of the liquid must be.designed to bé high. By



be released fromthe fixation during the absorption. Wen the swelling
capacity is less than 30 g/g, the swelling pressure is too low to rel ease
the polyner fromthe fixation and the swelling rate of the absorb- ent

pol ymer fixed with the adhesive is extrenely |ow due to the restraining
effect of.the adhesive. Even when thgiswelling rate of the absorbent
polynmer is high, the swelling of the polynmer is seri- ously inhibited when
the f¥xi ng pbher swedddaiovd expansion) toressuss uandsthei tlargehorolwie
adhesi ve is higher than the swelling power of the polyner. Thus the
pressur e- seﬁ§gFFvé'-baih‘é‘S¢1/blmst they dqkymemhed sy parseds f508 t¥he€000 ¢
ih terns of err# geel adgfsion (JI1'S,C 2107) as the representative
property. Anfipg caused; by the aghesives apd fressHsHang e al nust

be wel | - balagcid mﬁéh thosq ﬂf t he absorbent polynmer as de- scribed above.
A preferred Bfet8qlPIr BOFEIPHSe the absorbent polymer is in an environment

described by ref hEEED aotehsi | Shery BATEE b6 Ben Bea o Bl o
o anou! deRgk 3% £ 0PSUeITh 'S thdB 40 bBA 55 EPhe )Y Phi B {xamP! oS
and Conparative Exanpl es : : _
temporarily fixed with the pressure-sensitive hot-melt adhesive,
after the absorption, the polymer ﬁust have a swelling
capacity of at least 30 g/g (i.e. at least 30 parts by
weight per part by weight thereof) of physiological
saline when it - is allowéd to freely'swell in order to
be rgleased from the fixation during the absorption.
When i:he .swelling capacity is less than 30 g/g, the
swelling pressure is too low to release the polymer
from the fixation and the swelling rate of the absorb-
ent polymer fixed with the adhesive is éxtremely low
due to the restraining effect of the adhesive.
Even when the swelling rate of the absorbent
;g' polymer is high, the swelling of the polymer is seri-
ously inhibited when the fixing power (adhesive power)
of the pressure-sensitive hot-melt adhesive is higher than the
swelling power of the polymer. Thus the pressure-
sensitive adhesive must have an adhésive power of 500

: to 4000 g in terms of 180° peel adhesion (JIS C 2107)

as the representative propert?. In this case, the



Table 1 shows the results of the following tests referring to the Exanple

)

products and Conparative products which will be nentioned hereunder. L3
K 0 .. tcto co n o U
| 4J1th : 000 C?w >0
c o GE '4-4H 4 . 22 O OCGE O0q -ICE
0 0 00 00 O0- to r~ 0 oWV X 4 C);}
E%Wd Oa pr?Pertles RF }Qf Osbso¥bent mQ%erla%4ﬁﬂ@% be %fll— O
0GA balanced with th f- tﬂ bs 6§b o er as de- 0
0 0 0 §Spy of " the abs é’?ﬁfﬂ’mé "t 00
* Cs€éribed aboWel -TA preferred preﬁghulslﬁe ﬂ§“th§t ﬁheF{:o
CD 0 0o0% <coo 0 a Ow _ co O ol
P. _: t cabSorbeNt polymer is in an environment where it can be
sufficiently swollen.
' The present invention will be further described by
referring to the foildwing’ Examples and Comparative
Examples which should not be considered as limiting the
present invention. ::

[Examples and Comparative Examples]
Table 1 shows the results of the following tests
referring to the Example products and Comparative

products which will be mentioned hereunder.
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times. After the conpletion of the test, the change in the weight of the
absorbent sheet is determined and the water colored with Blue No. 1 (0.3 g’
/100 mM of water) is added thereto so that the absorbent polynmer which
falls in the bag can be well observed. The absorbent polyner thus swollen
IS observed to determ ne the extent g%+falling wi th the naked eye. O: the
absorbent polyner fell off scarcely, . the absorbent polyner fell off a
little, X the absorbent polyner fell off considerably. The test is d
repeat ed 1Qpeit@RsstiyF tdegtguantity of the fallen absorbent polyner is
expressed in ternms of the average thereof. (2) Determ nation of absorption
(quantity @)l mesitd orb Fa11dhdo v e AREYdIHEnt PoIftier  the absorbent
sheet): The absorbent sheet cut to a size of 70 x 200 nmis wei ghed and the
wei ght thereof an abserbett! cheet @ut .td la issiddanf P70 ®»n200 lfmnesh
(aperture 1700pm JI'S) netal gauze and a | arge excess of physiol ogi cal
saline i s peighed amdeputt dn a patlymere Hawy Ebsindamts shecdf 280(f ker

|l eaving it to stand for 30 mn, the physiol ogical saline absorbed by other
mat eri al s 208n Mmhevitdy or bEasteneyner The thag absosbakensisethandr 8foved by
centrifugagion. The ab- ’

imes. After the completion of the test, the change in
the weight of the absorbent sheet is determined and the

water colored with Blue No. 1 (0.3 g /100 ml of water)

C

is added thereto so that the absprbenf polymer which
falls in the bag can be well observed. The absoibeht
polymer thus swollen is obsefved to determine the
extent of falling with the naked eyé._"

QO : the absorbent polymer fell off scarcely,

A : the absorbent polymer fell off a little,

X: the absorbent polymer fell off'considerably.
The test is repeated 10 times and the quantity of

the fallen absorbent polymer is expressed in terms of
the average thereof. ~;J

(2) Determination -of absorption (quantity of liquid
absorbed by the absorbent polymer in the absorbent
sheet):
-The absorbent sheet cut to a size of 70 x 200 mm
_is weighed and the weight thereof is referred to as Wj.
It is then put on a 10-mesh (aperture 1700pm;JIS) metal gauze and a large

excess of physioclogical saline is poured thereon to



sor bent sheet is weighed and-the weight thereof is referred to as [e
Then an absorbent sheet having the sanme structure but free fromthe
absorbent polyner is prepared and subjected to the same procedure as
descri bed above. The initial weight and the weight after the
centrifugation are referred to as X0 ad® X1, respectively. The quant
the liquid absorbed in the absorbent polyner I n the absor bent sheet
‘cal ck+ | ated

absor pti on (g%c‘)w%%[ég‘%] )""%s?’f%‘r"P})] EUangﬁ e by fﬁ'aif‘%tv%ié Ioa

(g/n2) x (ar

of

r et ur ned

Statla FUDID QAT e 2y {,i%% 4D) BB P g

ICIUI an ar oure on an ab

sheet cut tooqe_h%IZein:e}qd&@Oth?? ?’%E ?ﬁﬁé%éh@zggg%% o E'HL“TI“?

pile of 10 sheets of filter paper (

aIS

thereon and abpoepenie stieer0 i¥ [nidvdd %éﬁ@rihﬂ?&&@oho detfy aﬁn

quantity of the artificial blood returned to the fi

ter paper.

rrj.
t hat

ity of
S

1]

ner
uantity
sorbent

i's put
ne the

Quantity of setrreretl §heeitd is (welighledfand! téve papeghaf ttﬂﬁeﬁewreﬁél on) -
[weight of filter paper

referred to as W;. Then an absorbent sheet having the
same structure but free from the absorbent polymer is
prepared and subjected to the same procedure as that
described above. The initial weight and the weight
after the centrifugation are referred to as Xy and Xy,
respectively. The quantity of the liquid absorbed in
the absorbent polymer in the absorbent sheet is calcu-
lated according to the followihg formula:

[Numerical formula 1]

absorption (g/g) = [(W; - Wp) =~ (X7 - Xg)1 /

[quantity of dispersed polymer (g/mz) x (area of

sample 0.07 x 0.20 m2)].

(3) Determination of quantity of returned liquid:

10 g of an artificial blood is poured on an ab-
sorbent sheet cut to a sizg of 70 ¥ 200 mm and left to
stand for 3 min. Then_a:pile of 10 sheets of filter
paper (TYPE 2 of Toyo Roshi Kaisha Ltd.) is put thereon
and a pressure of 50 g/cm2 is applied thereto to deter-
mine the quantity of the artificial blood returned to

the filter paper.



-

before conpression (initial stage)] (4) Determ nation-of absorption
(absorbent polyner): 1 g of the absorbent polyner is dispersed in a |large
excess of physiological saline to thoroughly swell it. Then the absorbent
polymer is filtered through an 80-nesh (aperture 180um JIS) netal gauze and

wei ghed. The ab- sorption is expressed E%;terns of the weight thus
obt ai ned. (5) Determ nation of absorpti vel ocity (absorbent polyner): -TFhe
absorbent velocity is determined with the apparatus shown in Fig. 2. Thew"
surface of a phsantddy iofalretairined I icpritdhimedveight bof efibtes adjusted to
the sanme |l evel as that of a sanple nmount 4. 0.3 g of an_ absorbent pol yner
2 is evenly spr@aPpesn aftgrasompriession)haviineight 6t &ileer 7pardrput on

t he sanple nount 4. The absorption velocity of the absorbent polyner 2 is
expressed in teP@foze W@WG%%f‘W%ﬁ}éﬁ%* kal saline 5 absorbed in

e I eIV NS MR N EE RN e S

1 g of the absorbent polymer is dispersed in a
large excess of physiological saline to.thoroughly
swell it. Then the absorbent polymer is filtered
-through an 80-mesh (aperfure 180’))m;JIS) ‘metal gauze and weighed. The ab-
sorption is expressed in terms of the weight thus gJ
obtained.

(5) Determination of absorption velocity (absorbent
polymer): -

The absorbent velocity is determined with the
apparatus shown in Fig. 2. The surface of a physiolog-
ical saline 5 contained in a buret 6 is adjusted to the
same level as that of a sample mount 4. 0.3 g of an
absorbent polymer 2 is evehly spread on a glass filter
7 having a diameter of 70 mm put on the sémple mount 4.
The absorption velocity of the absorbent'pOIYmer 2 is
expressed in terms of the volume of the physiological
saline 5 absorbed in the absorbent polymer 2 in 20 min
(m1/0.3 g polymer.20 min).

- (Examples of articles)
Example 1

20 g/m2 of a hot melt adhesive a [Topco P-618B



+

(trade nanme of Toyo-Petrolite Co., Ltd.] 1is spirally applied to an
absorbent paper A (33 g/[err], Klemmabsorp- tion: 30 mmafter 1 mn)
conprising 100 % chem cal pulp prepared by the wet paper naki ng mnet hod.
Further the the occupi ed area of the adhesive-applied part is 45 % and the
wi dth of the spiral formis approximtepy 0.05hmmto 0.1 nm Then an
absorbent polyner X (sodium acrylate crosslinked polyner, absorption: 50
g/g,\absorptlon velocity: 10.5 m /0.3 g 20.mn) is (fread thereon in an
amount of 45 (§FREEr NamxsPE waygmPeteldte €p- 3héé7c -olf ife SHiXABEAt paper

A is put thereg d,conpressed.i nto one piece _to an a sor bent sheet
1 of the pre?gﬁﬁ ﬁvéﬁt? agE?ﬁHﬁP ?aEGrgﬁ[égﬁl AOSRSi ve b

Sbsor bent  pageeia 09 Ei“’é‘f AEEey wﬁﬁémgﬁ’m@’?p?ﬁé‘%ﬁg’d’t %n%{“{ﬂe%oafsrﬁq{%i’an d
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ot pattern phedBclipyed akeAMos0 iR he:?h?granl@bw nent

polymer X is spread thereon in an anount o 70 g/lerr asis weight).
Anot her sheeanal tHé &Q'dtﬁ@rbﬁnttt@pg?ﬂ%dﬁ PYirni hes eQippHdlx EMERIeAaSsed into

one piece to obtain an absorbent shee of the present
0.05mm to 0.1 mm. Then an absorbent polymer X (sodium
acrylate crosslinked polymer, absorption: 50 g/g,
g¥ absorption velocity: 10.5 ml/0.3 g 20.min) is spread
thereon in an amount of 45 g/in2 (basis weight). Anoth-
er sheet of the abéorbent paper A is put therecn and
compressed into one piece to obtain an absorbent sheet
1 of the present invention.
Example 2
40 g/m? of a hot melt adhesive b (MQ-916, trade
name of Kanebo-NSC Ltd.) is sprayed to form dots on an
absorbent paper B (25 g/mz, Klemm absorption: 50 mm
after 1 min) comprising 30 % of chemical pulp and 70 %
of rayon. Further the occupied area of the adhesive-
applied part is 60 % and the adhesive is applied in dot
pattern of dot having 1 mm to 2 mm in diameter. Then
an absorbent polymer X is spread thereon in én amount
of 70 g/m2 (basis weight). Another sheet of the ab-
sorbent paper B is put thereon and compressed into one

piece to obtain an absorbent sheet. 2 of the present



I nvention. Exanple 3 An absorbent sheet 3 of the present invention is
prepared in the same manner as that of the Exanple 1 except that the
absorbent paper A is replaced with a nonwoven fabric 9 (basis weight: 35
g/[err], Kl enm absorp- tion: 25 mm er 1 mn) conprising

pol yet hyl ene/ pol y- ester conplex fibers which had been treated to nmake them
hydrophilic, that the absorbent polynmer X is replaced wth an absorbent -

pol ymer Y gﬁggﬁgg%gcrylate crosslinked pol yner, absorption: 40 g/g,
absorption velocity! 8.5 mM /0.3 g 20.mn) and the basis weight is altered
to 20 9/”QE§§§QPEa§” the absorbent sheet 3 of the present invention.
Conparative nple 1 The sane procedure as that of the Exanple 1 is

repeated exceptahhabsbbBeARSUHRAN POLY¥MRheX piesdH €2dneantienabisor bent
paper A after spraying water thereon w thout using the hot nelt adhesive a

and then tpeephpeabent uirPesanfe | RaRHbrt R eORa8NG £COtHYE epgafiplie florm a
pi ece to obtaln a conparative product 1. Conparative Exanple 2 The sane

procedure eégcépat thhatt thexappobebénts papeaat Rd isxeaipldded whehha nelt
adhesive is replaced with 20 g/ nm2 of adhesive A (MNovinyl 710 nf. by Hoechst
nonwoven fabric 9 (basis weight: 35 g/m“, Klemm absorp-
tion: 25 mm after 1 min) comprising polyethylene/poly-
ester complex fibers which had been.treata@ to make
them hydrophilic, that the absorbent polymer X is \J
replaced with an absorbent polymer Y (sodium acrylate
crosslinked polymer, absorption: 40 g/g, absorption
velocity: 8.5 ml/0.3 g 20+min) and the basis weight is
altered to 20 g/m2 to obtain the absorbent sheet 3 of
the present invention.
Comparative Example 1.

The same procedure as that of the Example 1 is
repeated except that the absorbent polymer X is spread
on the absorbent paper A after spraying water thereon
without using the hot melt adhesive a and then the
absorbent paper A is put thereon and compressed to form
a piece to obtain a comparative product 1.

Comparative Example 2
The same procedure as that of the Example 1 is

repeated except that the hot'melt adhesive is replaced

with 20 g/m2 of adhesive A (Movinyl 710 mf. by Hoechst
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Gosgi K. K.) to obtain a conparative product 2. The absorbent sheets 1 to 3
obtained in the Exam ples 1 to 3 of the present invention and the conpara-
tive products 1 and 2 are subjected to the tests to determ ne the quantity
of fallen absorbent polynmer and absorptZzen by the absorbent polynmer in each
case. The results are given in Table 1. It is apparent fromthis Table

t hat 't he absorbent sheet of the present invention exhibits an excellent
effect in tlevddixatjion ofo tdistats e hkeoparatyiee prnddubtt 2t he absor bi ng
properties of the absorbent polyner can be exhibited to a full extent. The
i nvention bei ng tThe alsorbémt, sheets|l be Sbwbdadnedhtin htheakEgaray be
varied in many ways. Such variations are not to be regarded as a departure
fromthe scadesflthe Bneéntthen present | inventioni Endht FRAsCABPASArd be
obvious to one skilled in the art _are intended to be included within the
scope of theies | prpdycEpailnsand 23mre subjected %o ghegtests AfRS 1. An

absorbent:ﬂ§§¥e£§¥§LféﬁepgﬁéngitglLfogalleﬁ absorbent polymer and

absorption by the absorbent polymer in each case. The
results are given in Table 1.
It is apparent from this Table that the absorbent
(L sheet of thé'presept invention exhibits an excellent
effect in the fixation of the absorbent polymer ‘and
that the absorbing properties of the absorbent polymer
can be exhibited to a full extent.

The invention -being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a depaFture from
the scope of the invention, and all suéh B
modifications as would be obvious to one skilled in the
art are intended to be ‘included within the scope of the

(o following claims.
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the absorbent el enment in an absorbent article conprising a |iquid-perneablg
| ayer, a liquid- retentive absorbent elenent and a | i quid-inperneable
anti-| eakage material, said absorbent sheet being disposed with an

absor bent pol yner fixed on an absorbent materi I adhesi ve
applied thereto in the formof a dot, a line cmlllmml““tlmml n the Kl emm
absorption height of the absorbent nategial aft®er ‘oné nf'nute s from 20mm
to 150nm or the capillary power of the absorbent material does not excedd
1.5 x[err] dyn/[err], the swelling capacity of the polynmer is at |east
309/ g of physiological saline and therhemug] peel adhesion of the adhesive
Is 500g to 4000g. 2. An absorbent sheet as clained in claiml, wherein a
size of said dot 15 Ord abséfbehtnsheeteiused S6rdparteopraidi gfcurve |ine
is 0.05 to 5mMmin width and a width of a part to which said adhesive is not
appl i ed bet vekhe sbsdrbentseleménfSihoaiOabsorbent apticle which the
adhesive is applied and a part to which the adhesive is not applied exist
in a circle ctmpbisingnadligqeidrpetmedbleblayerntashiéguids clained in claim

1 or 31 * CLMS* _ _
retentive absorbent element and a liquid-impermeable

anti-leakage material,

said.absofhent sheet being disposed with an _
absorbent polymer fixed on an absorbent material by a <
hot melt adhesive applied thereto in the férm’bf a
dot, a line or a curve, wherein thé Klemm absorption
heigh£ of the absorbent material after one minute is
from 20mm to 150mm or the capillary power of the
absorbent material does not exceed'1.5x104 dyn/cmz,
the swelling capacity of the polymer is at least 30g/g
of physiological saline and the 180°'pee1 adhesion of

' the adhesive is 500g to 4000g.

2. An absorbent éheet as claimed in claim 1,
wherein a size of said dot is 0.1 to 10mm in diameter,
said line or said.éurve line is 0.05 to 5mm in width
and a width of a part to which said adhesive is not
applied between said lines is 0.05 to 10mm, and

a part to which the adhesive is applied and a
part to which the adhesive is not applied exist in a
circle of 20 mm in diameter. |

3. An absorbent sheet as claimed in claim 1 or
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clgim2, wherein the averagercapillary size of the absorbent material is
0.5 umto 300um 4. An absorbent sheet as clainmed in any of clains 1 to 3,
wherei n the absorbent pol yner has an absorbing capacity of 8.0 n/0.3 gin
20 mnutes to 20 mM/0.3g in 20 mnutes. 5. An ab | ai med in
any of clainms 1 to 4, wherein the absorbent pol yﬁmmﬂ“mimmlllﬂmran anount
of 18, g/n2 to 150 g/[err] 6. An absorbentg sheet as* clcai ed"i n® arty of cl ai ns
1 to™5, wherein the area occupi ed by theTadhesive is in the range of 10%to
70% 7. An absorbent sheet as clainmed inany of clainms 1 to 6, wherein the
adhesi ve is applladén 2p whexedunnthef averagelcgpiltlaryAsiziesofbdhe sheet as
claimed in any of clains 1 to 7, wherein the capillary power of the

absor bent nat eababrbeng makerdali ds105%1pm $pnBOARM.9. An absor bent sheet
as clainmed in any of clainms 1 to 8, conprising_a first |ayer of absorbent
nmaterial having a s#i-t aBReabsgrbgnkhsbestnaspelaimed 48.8RY Pyer of
absorbent material, haying a suitabl.e |iquid-absorbent power, and an

absor bent poly FLFSgétﬁgr3mﬁPﬁeéeﬁﬁtthélﬁbs°rbent polymer has an

absorbing capacity of 8.0 m1/0.3 g in 20 minutes to 20

ml/0.3g in 20 minutes.

5. An absorbent sheet as claimed in any of
claims 1 to 4, wherein the absorbent polymer is.
present in an amount of 10 g/m? to 150 g/m?

6. An absorbent sheet as claimed in any of
claims 1 to 5, wherein the area occupied by the
adhesive is in the rangelof 10% to 70%.

7. An absorbent sheet as claimed in any of
claims 1 to 6, wherein the adhesive is applied in an
amount of 1 to 50 g/mz

8. An absorbent sheet as claimed in any of
claims 1 to 7, wherein the capillary power of the
- absorbent material is 0.2 x 10% to 1.5x10% dyn/cm2.

9. An absorbent sheet as claimed in any of
claims 1 to 8, comprising

a first layer of absorbent material having a
suitable liquid-absorbent power,

a second layer of absorbent material having a
suitable liquid-absorbent power, and

an absorbent polymer together with a hot melt



32 * CL MS * adhesive disposed between said frrst |ayer and sai d <
second | ayer, the difference in the liquid absorbency between the absor bent’
pol yner and the absorbent material being suifH-eient—so that™liquid, once
absorbed in the absorbent material wll snDo rate to the absorbent
pol ymer. 10. An absorbent sheet as clalned | H“& w Lﬂnedlng cl ai ns,
substantially as herei nbefore describe
illustrated in any of Figs. 1, 3a, 3b, , 4b 5a and 5b of "t he *‘
acconpanyi ng draw ngs.

adhesive disposed between said first layer and said

second layer, the difference in the liquid absorbency
between the absorbent polymer and the absorbent
material being sufficient so that liquid, once
absorbed in the absorbent material will smoothly
migrate to the absorbent polymer. _

10. An absorbent sheet as claimed iﬁ any of the
preceding claims, substantially as hereinbefore
described with reference to and as illustrated in any
of Figs. 1, 3a, 3b, 4a, 4b, 5a and 5b of the

accompanying drawings.



