ABSORBENT ARTI CLE The present invention relates to an absorbent article.

Vari ous- di sposabl e absorbent articles, such as nappl es di ag and

sani‘tary towels, have been. proposed. For exanple, thek - (1) a

nappg-sonprising a tissue paper sheet, a fluff pulp Iéﬂ/er a tissue paper (‘

sheep phd-a |iquid-perneable top 'heet which are piled in that order on a |
nper meabt-e sheet+® (2) a nappy in which a highly water- absorbing ’(

> is used instead of ‘the fluff pulp, and (3) a sanitary towel p.

conprising a tissue paper sheet , ~a highly water-absorbing pol ymer fixed

| ayer, a fluff pulp |ayer, AB&QBBENEeAHTﬁmE and a liquid-perneable top

sheet, which are piled in that order on a liquid-inperneable sheet. In sone

sanitary towels, the pile order is different fromthe above-stated order.

The present invention relates to an absorbent article as nentioned above,

and nore particularly, the present invention relates to an inprovenent in

such absor b¥he mesest bsventior relatas ltogdr wubedtisentadrtivibl ng pol yner is used

as the absoerbent material, instead of a fluff pulp. The idea of using a

super wat erv%bwsbargbo@abymssbrsér&a&w&e@ f &dtde aQLHébﬁJ“éé legHedgnOWn and

trial products have been narketed mever each of ese products S

defectjve in anot her are cepted,by consuners.

P N g AT R R e T

foll owi ng requirenents shoul d be sat.i sf | ed Firstly, the absorbent article

sholf U parRYycompsiging| a tissyespepergeest, omflufs mipyayat eHdssweretain the

di schar ged -2- fluid without allowing it to wet the skin, i.e., the

0- (edper (shuit dratk liquid-permeable top sheet, which are piled in that order

on a liquid-impermeable sheet, (2) a nappy in which a highly water-
.absorbing polymer is used instead of fhe fluff pul.p, and (3) a sanitary

.towel comprising a tissue paper sﬁeéf, a highly Wat'ér-absorbing polymer
fixed la;(er, a fluff pulp layer, a rayon fiber .Iayer and a liquid-permeable top
sheet, which are pi_led in that olrder on a liquid;impefmeable sheet. In some
sanitary tawels, the pile order is different from the above-stated order.

The present invention relates to an absorbent érticle as mentioned
above, and more particularly, the :;resent invention relates_to an improvement
in such abso;b;nt articles in which a highi y water-absprbing polymer is used
as the absorbent material, instead of a fluff pulp. The idea of using a super

' water-absorbing polymer instead of a fluff pulp has been known and trial
products have been marketed. However, each of these products is defective
in one point or another and they are.not accepfed by consumers. In order
for these absorbent articies to be accepted by consumeis, the following

requirements should be satisfied. Firstly, the absorbent articie should -

rapidly absorb fluid discharged from the body and should retain the discharged



ahount shoul d be reduced. Furthernore, because the absorbent article is
thrown _away after use, its cost should be low In order to reduce the
rhe stfucture of the absorbent article should be sinplified as nuch .
p033|ble and the manufacturing efficiency shagd be increased. These
redui rements will now be further described with reference to a dispo
nqppy, al t hough the sane reasoning holds good also with respect to a
tary towel or the like. In the case of a known di sposabl e nappy, .
espeC|aIIy when a fluff pulp is used, in order to satisfy the above-stated
requi r ement s, Fleishwithaut gl lawingdit daseet the akityr bieng theeeercalled wel bagk
permeabl e top sheet should be rendered as hydrophilic as possible and the 3
density of t hgnblnt shduilkdibes hedlcbdie Fafthemrtiord Obecaag®titg absorthed8 drticle is
g/cm-Furthernore, it is known that in order to render the surface of the
fluff -pul p hytﬂ?&ﬂ‘?'aua? aﬁzer' usal MRS olt tshoauama%@ anpyIBide tolrediich AR cost,
active agent Is avol ded or thé anount of an oi | conponent exudi ng fromt he
resin is redugced rther as, a e e wet back _anount,
there has bedneateysiite 5t fBe Haeraent maitle FoHbd P9 s R iHBe F b efeet i &
rendered as hydrophoblc as possible, a certain thlckness I's given tothis
sheet or a cm-hleaam%lgermmtsfapsurmefﬁsmmsl@qwdfbejmpreaseﬁm omesgte in
the fluff pulp is increased. I'n the case of a standard size product, the
fluff pul p i seqardmentarwiimmont beffulthet dedbribed avith hefsrendd dormdisppsiaiie ng
cost of the absorbent article is therefore influenced by the market price

of -pul p, whi %ﬁdg%ﬂﬁé@gﬁw tlfé’%éh'?é P gonihg hol & g8bd RS RYith réBBed to a

absorbent arti

sanitary towel or the like. In the case of a known disposable nappy,
especially when a fluff pﬁlb is usedl; in prder to satisfy the above—statqd
requirements, especially to iqérease the absorbing speed, the liquid-

~ permeable to;.:- sheet should be rendered as hydrpphilic as pos_si_ble and the

denéity ;:f the fluff pulp should be re&uced, for example, to 0.08 to 0.1 g/cm3.
Fu.rthermore, it is knoyvn that in ordef_ to render the surface of the fluff pulp .
hyarophilic, a treatment with a rﬁinqte arr_\ount of a surface active agent is
avoided or _the amount of an oil component exuding from the resi_n is reduced.
Furthermo;e, as a rheans for reducing the wet_ back amouﬁt, there has been
adopted a methéd in whi_cﬁ a porous liquid-permeable sheet is rendere_d as
.hydrophobic as possible. -a.certain thickness is given to this sh_eet or a
certain arrangements is.made so that the fluid diffusion rate in the fluff pulp

"is increased. ln the case .ofl a standard size.product, the fiuff pulp is used
in an" an;nount of 35 to 40 g per sheet. The manufabtur_ing cost of the

absorbent article is therefore influenced by the market price of pulp, which

fluctuates. Furthermore, for the disposable type of absorbent article, large



M

quantities of pulp are consumed and probl ens of conserving.resources arise.
As an.illustration, about 300, 000,000 di sposabl e nappi es were used in Japan
-during 1979. Assunming that fluff pul’p is used in an average anount of 30 -
of , - about 9,000 tons of pulp were thus used up. It nmust be noted that
mal | percentage of nappy3-users use di sposabl e nappies in Japan. In
hese background consi derations, there have recently been proposed
| e nappies in'which a |ayer of a powdered hi ghly wat er-absorbi ng
is fixed, for exanple, (1) by sandw ching the polymer |ayer between -
t \ LXJ e ] f: onpr essing the
i AR EleRpf fuiehkrd Lokl P Bl perd bl cBroarting PHSRL B0 EREE 002, 01
~(4) by nerely mxing th al r with a fluff pulp, in order to reduce the
arrd\ﬁ?"df"ﬂsltiﬂ*f°’bu?€°‘ffs§%& qﬂfé,mﬁnemﬁpe§a?'ﬁe?@mgs MRIRnHSeD D JBERN obt ai ned
by sandwi ching a powder of a super water- absorbing pol ynmer between two
padering P979.ng Asgumingsthat fiufd -mep isaides rheotavenagdenassdndfl y and -
integrating the pile with a Iiqui.d-inperneabl e back sheet. These known

ab30r §AdHeet| ldtoli D, 000WBHS of HiftpSiéde tHUY used \"x'f{t acltGhiist 88PecCi al Iy with
respect to the speed of absorption. Moreover, en these absorbent articles

ar Y. e Lo IS L Let el hsor b and the absorbent
oy FroBfa St tort it iel] parkbitach, SPhaiRf BBl e 1S 451s WPElrt o
elimnating the fore- going defects involved in the conventional absorbent
ar inclapan- ok wiewn 2f dhass baskgiundconsidgratiena. therehavenrecently in
accordance wth the present invention, there is provided -4-

been proposed disposable nappies in which a layer of a powdered highly

water-absorbing polymer is fixed, for example, (1) b'y sandwiching the
polymér layer between two papers, (2) .by mixing the poiymer with a fluff
pulp and compressing the mi.xture, (3) by using a non;woveri fabric as a
support for the polymer or (4) by merely mixing fhe polyrﬁer with a fluff
pulp, in order to reduce the amount of fluff pulp used. Furthermore, there
is known a pro.duct. obtained _by sandwiching a powder of a super water-
absorbing polymer between two bapers, piling a porous liquid'--perm_eable
sheet on the assembly and integratihg the pile With a liquid-'imper'meable
back sheet. These known ab;orbent articles, however, ‘are still un-
satisfactory, especially with respect to the speed of absorption. ivioreover,
when these absorbent articles are actually used, the fluid is not completely
absorbed and the absorbent articles leak fluid.

We have carried out .re_seiarch w)vith a view to eliminating the fore-
-going defects inVOIQedﬂ in the conventional. absorbent a_rt_icl_es., ___and we have
now completed the presenf invention.

Thus, in accordance with the pfesent invention, there .is provided



in both the dry state and in the wet state (excludi ng absorbed fl uid)
|'ess_than 0.045 g/[err] when neasured unider a |oad of 35 g/cn®, said s
.5 ‘layer weighing from15 to 50 g/ n2;4- and a second absorbing | ayer =<
Nencorporating a highly water-absorbing polynmer. By-"density in the wet .
state" (excl udiafg absoebest fdrtid)le s donpriidireg el tivstesbsicirbing Lapenf
the. wet absorbing | ayer, m nus the weight of the absorbed fluid 10

contai ned in t hatving wrelensitiyni sirskasil itisd idry statdeandrim"the weper and
| ower | ayers”, is neant that the first absorbing layer is |located at a

posi ti on cl osestiatet {exdlmiding edsarnbed pbiuidh, tdRirldede Soxond. adhsor bi ng

| ayer. 15 The density in the wet state does not include the density of
absor bed wat er g/Tmd abeor beasunad sindexf & heogt exfonl 5 igiemt j osahdsfihet
advantages that (1) fluid is pronptly absorbed, (2) the rate of diffusion
of fluid i ® thdaxesomedghing fnam W%iiﬁ],g/gfé)i t Rndwed ggrcondt apsorbing
absorbent as a_whole is small and a certain thickness is inparted to the

absorbent, (4)legerwdfraoraerating .3 highly watter-akeqehingPabeBebent
article can be manufactured very sinply. The present jnvention w]l now be
described 25 in detail %qu\ﬂ%?st}ftyeﬂgﬁp{l? b Fhate e {a"r’é‘?%éé{'%gtﬁ sorbed

accompanyi ng digul9S  FLAYLSS chd Ul HE BSF SRR 1 VS LS Se SIRY Ne

“an absorbent article, -comprising a first absorbing |ayer having a de

absorbing layer, minus the Qeight of tﬁe absorbed fluid
10 containéd in that volume; o
In this.specification, by the.term "the upper
and lower layers", is meant that the first absorbiﬁg
layer is located at a position éloser to the fluid-
receiving pértion fhaq the second absorbing layer.
15 The density in the wet state does not inclﬁde the density
of absorbed water.
The absorbént article of the present invention
has the advantages that (1) fluid is promptly absorbed,
(2) the rate of diffusion of fluid in the absorbent
20 is very high, (3) the weight of the absorbeﬁt as a whole
is small and a cerfain thickﬁess is imparted to the
absorbent, (4) the wet back amount is.very small and
(5) the absorbent article can be manufactured very simply.
The present invention will now be described
25 in detail by way of example and with reference to the
accompanying drawings.
Figures 1 to 3 are perspective views showing

embodiments of disposable nappies. If the size of

Page 4a follows



i |
enbodi ments of di sposabl e nappi es. If the size of Page 4a fol | ows - 4da
- the _di sposabl e nappy 3 shown in Figure 3 is changed, it can be used as a

sani ¥ towel. Figures 4 to 7 are sectional views show ng enbodlnenté of -

t he s@rbent article according to the 5 present -invention. Figures 8 and\y -
9 a deti onal views showi ng-ganventional di sposabl e nappi es. Nanel y,

Fi guNe—~8 shows a known nappy including a f1uff pul p 10 and Fi gure 9 shows -a

known the ciiicd po s Leli mappy SBpshowat én- Figuaks@r hisnghpalgedsr 7. Figure 10'&5
a sectional view showi ng an exanple of a conmercially- available sanitary

t owel .itt carmebelrusedgas ahsandtargntewedneral s identify the followi ng
elenents: 1, 2, 3: disposable nappies; 4. tape fastener 5:

| i qui d- |npernéﬁb?@r%%eétt?pﬁl9@?h§¢éﬁé°§ﬁéeﬁ}eUs SﬁPW§P€absorb|ng | ayer

embodiments of the absorbent article accordlng to the
5 present invention.
Figures 8 and 9 are sectional Qiewé showiﬁg
conventional disposable nappies. Namely, Flgure 8
shows a known nappy lncludlng a fluff pulp 10 and

Figure 9 shows a known product 1nclud1ng a super water-




7:  Second absorbing | ayer (water-absorbing polyner |ayer) 8: porous .
surfa sheet’ (non-woven fabric) 9: tissue paper (noisture-proof paper),
+10: fiuffed pulp 11: rayon staple As shown in Figures 4 to 7, thf o™ "1,
absorbent article according to the present invention conprises a
afsor bi ng | ayer 6 and a second absorbing.d.ayer 7. The first absqrly
6.is ordinarily forned of a felt obtained by bondi ng fibrous web
phesti c sponge havi ng communi cating pores can al so be used. A felt forned
of' bonded fibrous webs can easily be prepared according to a known nethod,
but it is inportant to use bonded fibrous. webs having a -6- certain
t hi ckness umbbeorkinggdyoter3b g/ [err] in the wet state, that is, the webs
exhibit a certain springi- ness or repelling force so that they do not
conpr ess excessiwelpigurd/iDeisspaectional Mjewigshowingrar exarnpléaf a bemipaericially-
wei ght - (the weight per m2) of the first absorbing layer 6 should be 15 to
50 g and itsavggl%g.!é)éafft‘é? Qbwdi) 0ad of 35-g/[err] in the wet state shoul d
: g fer

be | ower than : ], preferably lower than 0.03 g/[err], not
incl uding the density,of the absqrbed Ui dWen LhiSaiky the PBTGLRIGS

i .

| ayer 6 is conbi ned

elements:
1, 2, 3: disp'o's,able. nappies;
4: tape fastener
5: liquid-impermeable sheet (bolyethyleﬁé sheet)
6: fi.rst absorbing layer
7: - éeéond absorbing l'a.yer (water-absorbing polymer layer)
8: porous surface sheet (non-woven fabric) -
9: tissue paper (mois_ture-broof paper)
10: fluffed pulp
Ak '-rayon staple- - | : .
As shown in Figures 4 to 7, the absorbent article éccgfdin’g to
the present invention compris.es. a first absorbing.layer 6 and .a secdnd
absorbing Iay'er 7. 'The.f'irst absorbing layer 6 is ordinarily formed o.f a
felt obtained by bonding fibrous webs.. A plastic sponge having
f:ommunicating pores can also be used. A felt formed of bonded fibrdus
webs can easily be prepared according to a khbwn method, but it is

important to use bonded fibrous . webs having a




. &l
- .the highly water-absorbing polynmer, it is preferred that the first layer 6
shoulrf'-jbe an area sufficient to cover the entire surface of the second

2,

ayer 7. The bonded fibrous webs of the first absorbing |ayer 6

de of large denier fibers because such fibers show'a repelling \_;
force. Either synthetic fibers or sem-synthetic fibers can be used.

However; if |large denier fibers arée-used, there occurs the undesirable .
phenonenon that the first absorbing layer 6 becomes stiff as a whole. Aszaf
neans for elimnating this disadvantage, a convens tional porous surface
sheet a;en‘t:anmthatbneasnundewo‘aerldadlraf 36ag/om aibmatibe wei ght of 15 to

havPng Vet ditte  EHAECReg she lnd BBREh £OagrRath gBndy, T, 110010

pot yesm@ss |q;ensema1«1ngg forcexawpithat thegnéosnot ComprEBESieni ers can be
m xed idkddis ivd£f. abﬁBEQ'BBeE@E¥b£%]§“ 9€d§§ 391%&E@ﬂ1€w¥t0b160t5 of the

pr esent I nvent| o, synthetiC fibers havi ng Cross section, e.g.

non- C|N§ﬂzhas¥inwékﬁhﬁlét hgoWedahdy P#ﬁd%n)aﬂﬁ gbeyfirst bers, are used
for prabsdrting rr&%éfl §9shetld LNASESOSETg GhahhivsCdensaty | bers having

a tinentser s 1éda oge%e&%%”d 11 e’ e €°3e 388" shOula be

~ lower than 0.045 g/cm , preferably lower than 0.03 g/cm .
not including the denszty of the absorbed fluid.

Wwhen this first absorbing layer 6 is comblned with
the highly water-absorbingHPOIYmer, it is p:eferred
that the first layer 6 should have an area sufficient
‘to cover the entire surface of the second absorbing
layer 7. The bonded fibrous webs of the first
absorbing layer 6 can be made of large denier fibers
because such fibers show a repelling force. Either
synthetic fibers or semi-synthetic fibers can be
used. However, if large denier fibers are used,
there occurs the undesirable phenomenon that the
first absorbing layer 6 becomes stiff as a whole. As
a means for eliminating this'disadvantage, a conven-
tional porous surface sheet 8, for example, a non-
woven fabric (having a basis weight of 15 to 20

g/m3) can be disposed on top of the upper absorbing
layer- 6. As fibers having a repelling force and a
soft feel, 30 to 60 wt. % of hollow polyester fibers
having, for example, a fineness of 6 to 12 deniers,
can be mixed in the first absorbing layer 6. 1In
order to attain the objects of the present invention,
synthetic fibers having a modified cross section,
e.g. non-circular, for example, polyester, nylon and
acrylic flbers, are used for producing a repelllng
force, and moreover, highly crlmped fibers hav1ng a
fineness of 3 to 6 deniers and hollow cross section



Fibers havi ng a fineness of 6 to 12 deniers can also be used. As other
fibers to be 'mxed in the surface sheet 8, fine fibers having a finengss of

i to. 3 deniers are used mainly for produeifng good touch and feel. - der
lo reduce the wet*back anount, there can be used synthetic fibers g no
t er-absorbing property, such as polyester and nylon fibers, but n the

prevention of |eakage is inmportant, hydrophilic fibers, such as rayon
fiNeBrs, can bHbescHaving 4 findribeis 6@ tol 1 dberiers aarparsy bd usdidy t Aissothayer .
An enul sion resin customarily used as the binder for a non-woven fabric can

be used.  ES fj: M gYea] 10 shi-Ki e aiSHa, AL GH

heat - fusi bl e %gﬁl]g%tsfpg |'%%drl£%‘t§§§€)%&1ee?% ly)ghﬂég féé%shﬂ%ﬁn%?m%%%ﬁ %fers

having a fineness, qf about 3 depiers are especjall referred. Wen '
strength is i iniord Sapiersarepsed maiglyafer piodbeing,sgodliteueh andifeels | drof
about 50% by weight. Ordinarily, the mxing ratio of ES fibers is 30 to 50%
by wei ght. 15order to redGibe theaketgbacieonourt, tthetecanrbe used dynthetic ditbdrer ent
kinds. The first kind is a | eakage which is caused because there is

insufficient RAAAGINDGA8idbsbrbinBtoropertyt hélicH 88 lRTfedter ancaliRBErBRISH 1S

caused becaluse liquid runs along the surt?téce because the rate of absorption

s too slow. e nr nt invention Js,intended t revent e farner :
| eakage. The %&t‘f'g?gége-qrgglﬁ%ﬁéncogn'.esle‘agée@e'm%?{?%@'}W{Sﬁhhﬁﬁtfﬁ?ﬂsmsu‘:h
adjusting the surface energy of fibers by treatjng the fiber surfaces with
a surface act®%&eyepfibessmsesbe ygedThe dy MinderaBaje alihdre R ERRR bed
by any of the,&éavi ously -known nethods: The second-absorbing | ayer 7, as
one of the stdtkQ JihdS t&¥hts of Amemulsidh resin customarily used as the bi nder

for a non-woven fabric c-an be used. ES fibers sup;:Iied by Chisso

'10 Ifabusﬁiki Kaish;, which are heat-fusible composite fibers, are preferably
used as the binder. ES fibers having a fineness of about 3 deniers' are
especially preferred. When strength is important, the ES fibers are
preferably mixed at a ratio of about 50% by weight. Ordinarily., the mixing
ratio of ES fibers is 30 to 50% by weight.

15 The leakage referred to herein includes two.different kinds. The
first kind is a leakage which is caué'ed because there is insufficient
absorbing ability, .and the other leakage is a leakage which is caused because
liquid runs along the surf_af:e because the rate of absorptioh is too siow. The
pres‘eﬁt_ invention is intepded to prevent the former leakage. The latter

20 .leakage can bé prevented by a known method of adjusting the surface energy of
fibers by treating the fiber s;lrfaées with a surface active agent c:'or;'\position.
The former leakage cannot be prevented by any of fhe pre'vious.ly known methods.

The second absorbing layer 7, as one of the structural elements of the -



| " |
present invention, will now be described. A highly water-absorbing pol ymer '
| gdNcorporated in to the second absorbing-layer 7. Odinarily, ‘this

p er\i s scattered between two water-absorbing paper sheets and the -
pQl yker /i s bonded and fixed to tfose sheets by water or heat. v
Al'xernatively, there can be adopted a nethod in which a fluff pdlp is m xed

with a highly water- absorbing polynmer and the m xture is

COMMY, ESSHOMVER IR Wit friTba dddesibedyD! AONRIhy WiteP U MRSes g | ayer Raf

can easily be prepared according to various known nethods. The highly

wat er -.absor bi I r th [ | pr Qv | i pol ynmer
thatsdaRotseale Rt TRe fellha shadilg fyer L OTfHerliBs Pig BaurRel, B0 YR
exanpl e, there can be used carboxyl ated cellul ose, hydrolyzed .
2cr yRcRatierRg AtV Wets -aReP(ing Rasen snepts 2t be Ay sl
pol yacrylonitrile derivatives, polyacrylam de type conpounds and saponified
Vi n\Honaledt ariccfixethyl thaseyshrets dypwhbercos hedhwnd Itdraativety yinere caacryl i c
acid derivative copolyners are especially preferred. These polyners are

Mar ke gdoptedes rﬁét@%@efkﬁiéﬁﬁ%f}(é@%i% RitroahighKAwaterKogyo Kabushi ki
Kai sha) and "Sum ka Gel" (supplied by Sum tonp Kagaku Kabushi ki Kai sha).

The amount of the highly water-absarbin olynmer, is, defermned hy the
abs E@'n@a‘b%\'é’m?f ttﬁ% "B' V?Pefs. cgmprgﬁg}%{-@o\d?gnt% f?é"b P %be-egbsor bi ng
capacity is 40 to 50 g/g, in the case of a standard size nappy, the polyner
i s UMeteaver atharareendabsprbinglayesneean qasgitbe rrgeared peserdingtRent i onal
fluff pulp is used, it nust be used in an anmount of 35 to 40-g/sheet.
O divagidus/ kndlwa rhiethidds .waThe Higsky wiabegr -pbkgriing polgateri thal isiniskdrim y and
randonly scattered on the fluff pulp at a rate of 20 to 100 g/ m but the -
POl KRB prER¥nt tnvidritfidH) P8l & PolyihéretHat cat'absctd WhtkiSin dh arnddiHtYF at

least 10 times its own weight. For example, there can be used carboxylated

cellulose, hydrolyzed acrylonitrile-grafied starch, acrylic acid derivative

polymers,. polyacrylonitrile derivatives, polyacrylamide type compounds and

saponified vinyl acetate/methyl acrylate copolymers. Among these polymers,

acrylic acid derivative -éopol ymers are especially preferred. These polymers

are marketed under trademarks "Sanwet" (supplied by Sanyo Kasei Kogyo ° |

Kabushiki Kaisha) and "Sumika Gel" (supplied by Sumitomo Kagaku

Kabushiki Kaisha). The arhount of the highly water-absorbing polymer is

determined by the absorbing capacity of the polymer. For example, when

the urihe-absorbing capacity is 40 to 50 g/g, in the case of a standard size

nappy, the polymer is used in an amount of 3 to 4 g/sheet. In this case,

when a convention_al fluff pulp is used, it must be used in an amount of 35

to 40 g/sheet. Ordinarily, the highly water-absorbing polymer powder is

uniformly and ra_ndomly_scattered on the flluf.f_pulp at a rate of 20 to 100 g/mz,

but the polymer may be arranged in patterns, such as lines. The amount



-9- of the polynmer” powder scattered is nmade different according to whether
©r not{the second absorbing layer 7 having the highly water-absorbing :
pol ymer fixed thereto covers the whole or onlg%part of the surface of @
Rappy. It is preferred that the highly water-absorbing polyner be prov
only in an area where a high absorbing efficiency is .required. As the

i i ng property of the highly water-absorbing pol ymer surface is higher,
t he anount sefthemadyoen pawdeaicsceattered srmaggodiétarent aoerrdingiteriwhetioer or pgh
be provided in a |larger anount than "Sanwet”. In the case of a standard.
si ze absor benrhe aeicbnd absbhisingulayet 7t havingi tiet highl ¥ hatababisbelsingi pol paridr fiiked
first and second absorbing layers is 12 to 14 g/sheet in the present

i nvention, . | i (PR ' i ongakofluff
ol o b e, il VEHE thd WiIBlorldHY e teh@ burfied JEwipRUBRY . DIEls | |

hrough 7.t REstarcas st they RigbPe Sitetapspratao W IRtTke BIPYBRg/an an,eree

addition to the above-nentioned first and second absorbing | ayers 6 and 7,
a liquid-inpavhezala bighebsorbing eftictancybborequiteapérs the wetting peoperdpfof the
wat er - absor bi ng paper 9 and a porous surface sheet 8. A lowdensity

pol yet hyl ene hi§eIgt wiatercaBsowihg Ypolireer urfdeR i Hidhér | THE lafRelntossdtestied curdl

in case of a sanitary towel, a |am nate conprising a non-woven fabric and a

1T TO) 25| 3 S-S o B 8 SIS .

o SRS RRChs bl P IRE o s il o 13 S BSRELIRSE,
the surmn of the we.ight of the absorbeht in both the first and second absorbing
layers is 12 to 14 é/sheet in the present invention,. which is much smaller -
than the. weight of the c_onventional fluff puip, which is 35 to 40 /sheet;
Accordingly, the weigﬁt of the absorbent afticle can be reduced by the present
invention. |

As shown .in Figures 4 through 7, the absorbent article of the present

invenfion compri.ses, in addition to the above-mentioned first and second
absorbing layers 6 and 7, a liquid-impermeable sheet 5, a water-absorbing
paper 6r moisture-proof watér-absdrbing paper 9 and a porous s.urface sheet 8.
A low-density polyethylene sheet is ordinarily used as the liquid-impermeable
sheet, and in case of a sanitary towel, a laminate ;omprising a.non-woven
fabric and a ther;noplastié resin is ordinarily used. Commercially available
products can be used as the watef—absorbing or moisture-proof wate-r-
absorbing paper 9 and porm.is surface sheet 8..

. The present invention will now be described in detail with réferénce

to the following Examples and




)

|

. -12- Fable 1 Sanple Basis Wight Density (g/[err]) undéer No-

_(g/Lerr] | Conpression of 35 g/[err] Dry State Wet State**
Pr odutjion 1 - 50 _ 0.026* 0.025 Exanple 1 ,
(I'nve ofN Production 2. 25 0. 025 ©0.026 Exanple~/
1 (I nj gn) Production 3 15 0. 029 ‘0. 037
Exanp (1 nvention) Production -12- 25 0. 026 A
0. 038 anple 2 (I'nvention) Productlon 5 25 ' 0. 029 ;
0. 051 Exanple 3 (Conparison) Produgti 6 . 25 0. 053
0.078 Exanple 4 (Conparison) A r 7 S 3 . 0.043
0.086 Pure Safety Sample Basis WElght Density (g/cm™) under
Ho. (g/m?) _ Compression of 35 g/cm2
: . _Dry Siate Wet é%ate**
Production 1 50 0.026 0.025
Example 1 : - '
(Invention) _ | : :
Production 2 25 0.025 . 0.026
Example 1 .
(Invention) : -
Production 3 ' 158 1 0.029 0.037
Example 1 . _ C
(Invention) . L -
Production 4 25 - 0.026 0.038
Example 2 S ' -
(Invention)l S : A _
Production 5 25 0.029 0.051
Example 3 to _ :
(Comparison)
Production 6 25 0.053 0.078
Example 4 : .
(Comparison) . :
Angel Star 7 43 ' 0.043 0.086
Pure Safety _
Web *
(Comparison)
Note

*: safety web in the product Angel Star Pure
(:towel manufactured by Angel Kabushiki Kaisha)
**:; density of wet web excluding'the'density of
water | . |

The above webs were formed into absorbent articles
by using the materials described below.
(1) Webs of Samples Nos. 1 through 7 having a size of
300 mm x 400 mm. : o
(2) Water-absorbing polymer sheets (.highly water-
absorbing polymer sandwiched between two tissue'papers)




P
Web* (Conparison) Note "*: safety web in the product Angel Star Pure ( towel
gnnufaetured by Angel Kabushi ki Kaisha) **: density of wet web excl udi g
the density of water The above webs were formed into absorbent articlg€
si;ng-the material’s described below. (1) Wbs of Sanples Nos. 1 thro
having a size ‘of 300 mmx 400 mm (2) Wt erL3bsor bi ng pol yner sheets
( ghly water- absorbing pol yner sandw ched between two tissue papers) *
<1 having & size of 300 nmx 370 nm and a hi ghly water- absorbing polyner
Sum ka Gel suppavdhoyd Shzeorf RAGaFM patkhimR and sAahighlyeWat®d2in in

an anmount of 3 Qbsb%b;ﬂ\@ d\Pyﬁérf f(%hhﬁka( %&ﬁ aaifpS1E68 Shyh8uimit omdasi s
Melght of 20 g/[err whi.c g gr 5 ‘£S|on- pondln 45% of
-polyester fiber % %P??pkﬁ as f’4 rerein fppdp PEORRF of 51
fmm and 55% of ES £f |3bcg“s having a fineness of 3 deniers and a fiber length
Df 51 mm

(3) Non-woven fabrlcs (surface sheets) having a basis

! weight of 20 g/m , which were prepared by fusion-

-E bonding 45% of polyester fibers having a fineness of

1.4 deniers and a fiber length of 51 mm and 55% of _

ES fibers having a fineness of 3 deniers and a fiber:

length of 51 mm. _

(4) Moisture-proof papers (tissue papers) hav;ng a

basis weight of 20 g/m .

(5) Liquid-impermeable back sheets formed of a poly- |

P ethylene film having a basis weight of 20 g/m2 (manu-

) . factured by Clopay Corp.). - )

- Examples 1 - {0 .. 4 and COmpErative_Examples 1 through 3

~ As shown in Fig. 5, a waterfabsorbing polymer sheet

7, three. tissue papers 9; a web 6 selected from Samples
1l 2 7 .and a non-woven fabric were piled up in
this order on a polyethylene sheet 5 to form an absor-

_ bent article.

i o Example 5 and Comparative Example 4

' As shown in Fig. 4, a water-absorbing polymer

sheet 7 and a web 6 of Sample No. 4 .or 5 were piled up

in this order on a polyethylene sheet 5 to fo:m an

0t e e A e Y b b Brus 1

absorbent artlcle.
Example 6 '

An absorbent article as shown in Fig. 5 was pre-
pared by using a web of Sample No. 2 and a sheet 7
obtained by mixing a fluff pulp and a highly water-
absorbing polymer in a ratio shown below and molding
the mixture into a sheet. ' . ) "

Fluff pulp: 6 g of SAM supplied by Weyerhaeuser Co.

Super water-absorbing'polymerz 2 g of Sumika Gel



{4) |Vb| sture-proof papers (tissue papers) having a basi's wei ght of 20
TIz(5) Liquid-inperneable back sheets forned of a poly- ethyl ene fi Im’
a3|s wei ght of 20 g/[err] (manu- factured by C opay Corp.).
) to 4 and Conparative Exanples 1 through 3 As shown in Fig. 5,
ghsor bi ng pol ymer sheet 7, three. tissue papers 9, a web 6 sel ected
ples 1 to 7andanon—:nm-venfabr|c were piled up in this order~
on a polyethylene sheet 5 to forman absor- bent article. Exanple 5 and a“!’
Conpar ati ve Exanple 4 As shown in Fig. 4, a water-absorbing polynmer sheet 7
and a QemparaftiSenExample4Sor 5 were pi | ed up in this order on a
pol yet hyl en m @h absar, I An absor bent
article as ?hOVWF{R i‘gawag p%‘e%% y‘s‘!ﬁgl% %Xfigk%ﬁ%anpl e No. 2
and a pudpt 10 diﬁalg‘letdfbﬁm supplied by . pelyerhackusdr olvy) waa er - absor bi ng
POl Yo 168 ‘pairldy SIIOUhaa! BunandyEh ddkiidos Teky Bi10 v Sheet . Fl uff

pul p: M suppl 1 ed b.yL er_haeuser per_ Wwat.er - absor bi ng
pol ynmein %h@sop rdey Ken a| Polyethylene sheet 5 to obtain a

commercially ava:.lable dlsposable nappy.

. Data of the absorbing speed and wet back amount
of the thus-obtained absorbent articles are shown in
Table 2.



-14 Cbnparatlve Exanple 5 As shown in Fig. 8 a tissue paper 9, a fluffed-
pﬂlp 16~(36 g of SAM supplied bY Weyerha euser -Co.),a tissue papg *.Jd-a
non-woven fabric 8 were plled up in this order on a polyethyl eng et )

btain a connerC|aIIy aval | abl e di sposabl e _nappy. Data of the gb

speed and wet back amount of the thus-obraPmed absorbent articl &s—a 2 'shown
‘Tabl e 2: Table 2 Wb No. Absorption Wt Back Ampunt Tinme

(g (seconds) Exanple 1 .-1 38 0. 26. Exanple 2 2
46 0.44 Exanple 3 =~ 3 Table 25 e9 9 76 Exanple 4
4 62 2. Glelapar aAbgerpxiopl ewkt Bacld Amount 141N
4.01 Cbnparatlve Exanple 2 ) Timeé2N _ (g)>. 87 Conparative
Example 3 - 7. 320N (secohds)

Example 1 1 38 - 0.26

Example 2 2 46 ' 0.44

Example 3 3 55 1.76

Example 4 -4 62 2.03

Comparative '

Example 1 5 141N 4.01

Comparative E :

Example 2 6 232w 5.87

Comparative '

Example 3 7 " 3200 7.23

Example 5 4 33 . 3.11

- Comparative e

Example 4 S - 79. 6.89

Example 6 2 i 41 0.39

Comparative '

Example 5 - 2024/ 4.00

Absorption Time:

A hole having a diameter of 1 cm was formed on
-the bottom of a vessel placed on the surface of the
absorbent (so that a load of 35 g/cm2 was applied
around the hole), and the time required for absorption

. of artificial urine (having a surface tension adjusted
to 50 £+ 3 dyn/cm) through this hole was measured.
Wet Back Amount:

After 2 minutes had passed from the time of completing
absorption of the artificial urine, a load of 40 g/c_m2
was applied to an area of 100 cm2 around the absorption
point, and the liquid leaking out of the absorbent
article was absorbed in a filter paper and the amount
of the liquid absorbed in the filter paper was. measured.

| From the foregoing results, it will readily be



Ex anpp 4 33 3.11 Conparative Exanple 4 5
79 . - 1 6.89 Exanpl e 6 2 .41 . 0.39- - )
Co e Exanple 5 - 202N 4.00 Absorption Tinme: A -
hol¢ Jrav¢ng a -di aneter of 1 cmwas forned on the bottom of a vessel placed

o Suxface of the absorbent (so that a load of 35 g/cnR2 was “appl i ed A
around the hole), and the time reeglf+ed for absorption of artificial urine .
(having a surface tension adjusted to 50 3 dyn/cn) through this hole was%

nmeasured. Wet Back Amount: After 2 minutes had passed fromthe tine of
conpleumiyﬁﬂﬁﬁﬁétFbﬂto#h@héhﬂqnhqn#eﬂrt¢¢he of tbed pafesEny/ [err] was

appl i eq @it ot %Qf alf9 g leag t snaéa%% a0y Nt and the

| i qui d.l eaking out of the absorbent e was a Ina filter paper
and t habsashantrarkicilegui d absorbed |n the filter paper was measur ed.
Fromthe foregoing results, it wll readily be -16- understood that the

absorbent. article of the present invention has a higher capacity than
conventi onal : '



B

“apsoerbent 'artie_cl es: . -17- CLAIMS 1. An absorbent ‘article,
conprising a first absorbing |ayer having a dens dry state
and-™n the wet 'state (excluding absrobed fly ”mmmm“mmﬂn f

e s than 0.045 g/[err] when neasured under a Ioad of 35 d _ '

flrst | ayer wei gh| ng from15 to 50 g/[err]; and a_5 second abs g/ - .
-l @yer incorpor a highly Water-absorbl ng pol yner 2. An bent
article as cl in daima1, in which said first absorblng | ayer

conprises from30 to 60% by wei ght of hol I ow, polyester fibers and from 30

t o -50% by wei ht of - heat - fbu5| I fi bir%éﬁ An absorbent article as

claimed in dai'm 2, i "‘“F"r > 1??“”1%’5%?bﬁ%¥§t aBrarbing Jayer thaving a

‘made of heat - hol | ow, pol yester. fihers
have a fineness of “fr om%ouﬁa{%%{d e\"e"aﬁdag% i}‘éﬂ”\g u¥yssoRed
fibers have a ne rgﬁp ni or,be art i cle as
claimed in Clgifhl"n@ geal or &%1&?1 gfleé tl'han %c}lsag ‘b’seélrﬂi‘ﬁlﬁj'
‘polymer is a go f0

An absor bent arjt'?agle[e)fg"?ss cl ali rreﬁkzlt‘?l %Fal m ?erégﬁ%y‘g g'b% QQ‘é%egAm

sai d hi ghky wabedniBSSIrDing Tgley Bicol oF ng capab?ﬁ}dfy}ae%%ggo;wg g?lymer.

wat er - absor bi ng sheets, sard poI yrrer sor br ng

2. An absorbent article as claimed in Claim 1, in which said first
) absorbing layer comprises from 30 to 60% by weight of hollow, polyester
fibers and from 30 to 50% by weight of heat-fusible fibers.

S -

3.™ An absorbent article as claimed in Claim 2, in which said first
10 absorbing layer is a felt made of heat-bonded fibrous webs, wherein said

hollow, polyester fibers have a fineness of from about 6 to about 12 denier

and _said heat-fusible fibers ‘have a fineness of about 3 denier.

4, - An absorbent article as c!aimed in Claim 1, Claim 2 or Chim 3 ’
in which said highly water-absorbing polymer is a polymer of an acrylic acid

15 derivative in powder form.

S. . An absorbent article as claimed In Cbimd , Claim 2 or Claim 3,
in which said highly water-absorbing polymer is a powder held between two

. water-ébsorbing sheets, said polymer being capable of absorbing at



~-28- least 10 tines its own weight of water. 6. “An absorbent- 15
article as claimed in daim 1 in:the form of a sheet wherein the sum of '_
“the vvei s of said first layer and said.second |ayer is fromabout 12 to &
5” sheet The text of the speC|f|cat|on has been repraduced by :
Ng the applicants originat @'ypescrl pt. It may contain a few e
anendne which are difficult to read. TheJﬂIﬂlle“luulm -
contai ning these anendnents may be inspected o the Pat ent \J
Ofice
least 10 times its own weight of water.

6. An absorbent article as claimed in Claim 1 in the form of a sheet
wherein the sum of the weights of said first layer and said second layer is
from about 12 to about 14 g/sheet.

The tl:t of the spociﬁuﬂan has been reproduced by photocopying the applimts oriy.nal
typesczipt. 1t may oontain a few amendments which are difficult to read. The original
typescript containing these anendments uay be inspected on the premises of the Patent Office



