ABSORBENT ARTI CLE BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The

esent invention relates to an absorbent article for pantili sanltary
napki ns, incontinence pads, diapers, gtc., nore partlcularIyCJ@%wﬁ
absorbent article having a water-deconposabl e backsheet

RELATED ART Recently, the absorbent articles such as the pantlllne%e“and
sanitary napkins disposable in flush toilets have cone avail abl e. For

exanpl e, Japanese Unexam ned Pat ent Publication (Kokai) Nos. mm 7
and 8-19571 discl ose wat er-de g&g@ﬁﬁ*v\%‘?ﬁf%ent articles co ’mm",mm'ﬂmm
wat er deconposabl e absor bent re conposabl e topsheet,and

backsheet between which the absorbent core is sandw ched. The

wat er - deconposabl e absor bent articles such as pantiliners and sanitary

napki ns have respectively an adhesi
P P gACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to an absorbent article for
pantiliners, sanitary napkins, incontinence pads, diapers,
etc., more particularly, to such an absorbent article having
a water-decomposable backsheet.
DESCRIPTION OF THE RELATED ART

Recently, the absorbent articles such as the pantiliners
and sanitary napkins disposable in flush toilets have come
available. For example, Japanese Unexamined Patent
Publication (Kokai) Nos. Heisei 8-38547 and 8-19571 disclose
water-decomposable absorbent articles comprising a water-
decomposable absorbent core and water-decomposable topsheet
and backsheet between which the absorbent core is sandwiched.

The water-decomposable absorbent articles such as
pantiliners and sanitary napkins have respectively an adhesive
layer formed on the rear surface of the backsheet for fitting
the absorbent article to an external support such as an
undergarment. After used, the absorbent articles are peeled
from external supports at the adhesive layer, and disposed of
in flush toilets.

These water~decomposable absorbent articles are composed

of constituent components (absorbent core, topsheet, backsheet,



| ayer fornmed-on the rear surface of the backsheet for fitting the absorbent
Briicle to an external support such as an undergarnent. After used, the
absorbent articles are peel ed fron1ex§ernal supports at the adhesive |ayer,
and di sposed of in flush toilets. These water-deconposabl e absor bent
articles are conposed of constituent conponents(absorbent core,topsheet,
backsheet, r 2 etc.) having increased deconposability in water. However,
t he conventional water-deconposabl e conponents of such absorbent articles

|1 bl emagic | when their .d j 1 ' [
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to external supports, when the backsheet is nade froma water-deconposabl e
mat eri al Eie?%P‘ggﬂ}a?‘%btlﬁtlr’bW@ltﬁrb%? VST 8aRedratheRrd 1Ry stentifesitve | ayer
is lowered. As a result, when the absorbent articles are, after used,

peel ed ffHRPEREANEE1UHRG tthem henddHed ibfeingydtabdyole¥aredeieetr om t he

backsheet to remain on external supports, and, in addition, the fibers
const it uandgnheopdikinBet PRErekves e itola s ffdmilt 68 Mareare beGPport s
along with the adhesive |ayer. In such pantiliners and sanitary
napki ns, thé daeompeeabihiby ihewbtieksAndt the stwengthwolf| theuwatemet her
problemin that, when the basic weight (Metsuke) of the backsheet is
reduced dadompesahileknemponppteobfi sbsettbest, arhéchesksheet will | ose the
function of retaining the shape of the absorbent articles while they are
worn, so that Thepabtilbears aand odagsitraayy eaplefnor edriorg dinrstdhesdve 1~ 3
SUWWARY OF THE | NVENTI ON An object of the present inventionis to
provi de aayebsonben actkistieetoffoshfihtihg bhek stre eixtiexrrdc enppsattlss i n
wat er and satisfies the two requirenents of high deconposability in water
and goodwhenftiee balckehgidt esaugte febmisa&vater-decomposable material,

the bonding strength between the backsheet and the adhesive -

layer is lowered. As a result, when the absorbent articles are,

after used, peeled from external supports, the adhesive layer

is often peeled from the backsheet to remain on external

supports, and, in addition, the fibers constituting the

backsheet may adhere to and remain on external supports along

with the adhesive layer.

In such pantiliners and sanitary napkins, if the strength

of the backsheet is low, it will cause another problem in that,

when the basic weight (Metsuke) of the backsheet is reduced and

the thickness thereof is reduced, the backsheet will lose the

function of retaining the shape of the absorbent articles while

they are worn, so that the absorbent articles may be deformed

or distorted.



@pcording to'an aspect of the invention, an absorbent article nmay conprise
a backsheet, a liquid-pervious topsheet and a water-deconposabl e absor bent
core sandw ched between the backsheetjand the topsheet, at |east the
backsheet being nade from a water-deconposabl e nmaterial, wherein,;

t he backsheet is formed of a fibrous sheet that contains water-dispersible
fi bers and water-insol ubl e carboxynet hyl cellul ose, and t he

wat er -i nsol ubl e carboxynet hyl cellul ose has a degree of etherification
(D.S.) falling between 0.3 and 0.6, and is nodified so that the hydrogens
of at least 95 % of carboxylic acids therein are substituted with nmetal. In

t he absorbent article of t i | t eet is fornmed of a
fibrous sheet of which théﬁgﬁ?géggﬁ%?ﬂg%dﬂﬁngﬂ@ﬁﬁﬂe breaki ng strength in
the direction £f tge tgicquﬁi are bot high.tTherefore t he backsheet
surely retai ns*?h8PdRSFe OhHrPHETERY BRVHGTd98d 15 YT hRFRBHES RRen t he
absorbent article is,.after used, peeled froman external support at the

4 adhesi ¥BSPH %?tfﬁrhéﬂiﬁnofhﬂﬁFEHrtgﬁrgaﬁgsg%théstEEQWBQ§? fe Backsheet
i s not segarated fromthe adhesive |ayer so that .t he backsheet hardly
remai ns ¥Atehe &t%rn8PtLGHE6Ft HREI ndWA t nTEABLIEENEEESe 19 er NiYhe
breaki ng _strength in the direction of the thickness of the backsheet is
nmeant todfFeTEafaPihetyr BRIMHEY &3k gardesBrface| HherRIEHanoYDY Fodg t he

backsheet in the direction of the thickness, when a tensile force is
appl i ed B8€the sheet in the vertically opposite directions so as to

separate the front surface fromthe rear surface thereof. For
exanpl e, the ndEePrdingttpeant agpectepéctbe finventhiengr enp abswgibenitng of
cal ci um sodi um magnesi um zi nc, manganese, lithium barium and al um nium

| n case ahtielanmayheomnpeiseayerbadaks sty iand idud dalpsortients dopistleett 0 an
external support is forned on the rear side of the backsheet, the present

i nvent i oangrawates-decpaposadbllet sbsorbent coltee shadivd chveiddbdtwden edaef | br ous
sheet to formthe backsheet falls, for exanple, between 10 and 50 g/nR.

Pr ef er abbgcksheenasrd -t hns dlagdheatar aaxyrathythe dbd ek siseetdaning malder from 1
to 30 % by weight of the fibrous sheet to formthe backsheet. Al so
pr ef er abEyomt hewhtéirbdeusmpbeableombheenitle haekehaet is a

wat er - deconposabl e nonwoven fabric having been subjected to water-jetting

treatnent, or theilkaokdlssetldeopenall 6f pAFebrous sheet SO contlamabl y, the
wat er-di spersible fibers are fibers of at | east one selected fromthe group
consi stiggtet-Aikpersible fibers and water-insoluble carboxymethyl
cellulose, and
the water-insoluble carboxymethyl cellulose has a degree
of etherification (D.S.) falling between 0.3 and 0.6, and is
modified so that the hydrogens of at least 95 % of carboxylic
acids therein are substituted with metal.
In the absorbent article of the invention, the backsheet
is formed of a fibrous sheet of which the surface strength and
the breaking strength in the direction of the thickness are both
high. Therefore, the backsheet surely retains the shape

thereof during being used. Furthermore, when the absorbent

article is, after used, peeled from an external support at the



5 regenerated cel'l ul ose, abaca, and linter pulp. Al so preferably, the
fibrous sheet to formthe backsheet has a surface strength of at |east 4 (
in terms of wax number ) , neasured ggcording to JI'S P8129-1976 2.1. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective view of one enbodi nent
of an absorbent article of the invention;, Fig. 2 is a top view of the
absorbent article of Fig. 1; Fig. 3 is a cross-sectional view of the
absorbent article of Figs. 1 and 2, as taken along the line Ill-111; and

Fig. 4is Vi e 0 t i cl h QS d

DESCRI Pﬂclﬂe\‘?%%;ér% Sﬁtﬁl‘r’: J{IE)'BE}VS%%I 11[\%?#§“${1é€cfen§£ﬁ{t?%%%\%klslj“ebg 'déls‘%‘r i bed
with reference t,o.the acconmpanyi ng. drawings...FiLg. 1.1is er ciive view
of one et?ﬁ)cgﬁsﬁheeen 15 ngn_%%% is e%?g%ﬁql? \(g_heegéflhfeﬁgvlen%/ae%?l os??, tzlg%v%éﬁed from
a top syrfacs (OeTeay vemaidsC8WYeh@UNE ST ASpatd fitting with

the adhesive layer. The breaking strength in the direction of

the thickness of the backsheet is meant to indicate the breaking
resistance of a fibrous sheet forming the backsheet in the
direction of the thickness, when a tensile force is applied to
the sheet in the vertically opposite directions so as to
separate the front surface from the rear surface thereof.

For example, the metal is at least one selected from the
group consisting of calcium, sodium, magnesium, zinc, manganese,
lithium, barium, and aluminium.

In case where an adhesive layer for securing the absorbent
article to an external support is formed on the rear side of
the backsheet, the present invention produces better results.

The basic weight of the fibrous sheet to form the
backsheet falls, for example, between 10 and 50 g/m?,

Preferably, the water-insoluble carboxymethyl cellulose
accounts for from 1 to 30 % by weight of the fibrous sheet to
form the backsheet.

Also preferably, the fibrous sheet to form the backsheet
is a water-decomposable nonwoven fabric having been subjected
to water-jetting treatment, or it is water-decomposable paper.

Also preferably, the water-dispersible fibers are fibers

of at least one selected from the group consisting of pulp,



faces the skin of  a wearer ) ; Fig. 2 is a top view of the absorbent
article of Fig. 1; Fig. 3 is a cross-sectional view of the absorbent
article of Figs. 1 and 2, as taken algng the line IlI-111; and Fig. 4 is a
bottom view of the absorbent article of Figs. 1 and 2, as viewed froma
back surface (i.e., a garnent facing surface). In these, a |ongitudinal
direction of the 6 absorbent article is designated by Y, and a
transverse direction which is substantially perpendicular to the direction
Y is desj T or artigle: A Figs . 1 and 2 is for
f?g@ﬁ§9a9¥dxﬁelf§l€€é, Qﬁ%éa, Lh§ flﬁﬁ?é@pg?p.

pantiliners or sanitary napkins. Sshown 1 n an absorbent article 1
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are di spersible.when having, receLv I unt of water. In the
absorbenTe3?9F%?eaﬁcgfgfﬂ% F%vgﬁ%igﬁ}ggﬁzgggpgﬂgét 10 and the absorbent
core 11 are not necessarily required to be fornmed of a water-deconposabl e

material, but are preferably fornmed of natural fibers or a biodegradable
material . Mre preferabl¥, t he to&ﬁheet 10 and_the absorbent core 11 are

al so deconposable in RBLEF. DASCRAE ONnOEiaﬂESPRéwgﬂgﬁnoplastic resin | ayer

12r is applied to the absorbent core side of the backsheet 12. The region
having a predef&8nmi hedSwAdRPISRSK TS P phkrane cgbofémgntt RE @sor bent
article 1 and a boundary 3 and extending along the periphery of the
absor benfb&prpent EFtE?iﬁiGéstéepéﬂVﬁﬁ§#9P;region | b. The boundary 3 is an
inner edge of the peripheral region Ib. The peripheral region |b is partly
or entirel Jlgeuhdss@aren Yiew ifnthe abrarbeatecarhiede2of @ieys dtjel y, the
peripheral region Ib of the absorbent article 1 is hot-pressed with
surroundi ng t hEigbsbibencrossesettionaiayiews fvkheralset xibert @rdrind astic
resin layer 12r in the region is fused to bond the topsheet 10 and the
backsheepflRigher @i andt Rer aby thgem adonge theuddneedlldd Iddgaadd | n an
i nternedi ate

Fig. 4 is a bottom view of the absorbent article of Figs.

1 and 2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described with reference to the
accompanying drawings. Fig. 1 is a perspective view of one
embodiment of an absorbent article of the invention, as viewed
from a top surface thereof (i.e., a body facing surface that
faces the skin of a wearer); Fig. 2 is a top view of the absorbent
article of Fig. 1; Fig. 3 is a cross-sectional view of the
absorbent article of Figs. 1 and 2, as taken along the line
III-III; and Fig. 4 is a bottom view of the absorbent article
of Figs. 1 and 2, as viewed from a back surface (i.e., a garment

facing surface). In these, a longitudinal direction of the



region la inside of the boundary 3, adhesives 13a and 13b are dispersed in
spiral or pol ka-dot pattern at a predetermned interval in the entire area
bet ween the constituent conponents of .the absorbent article 1, i.e.
bet ween the top sheet 10 and the absorbent core 11, and between the
absorbent core 11 and the thernoplastic resin |ayer 12r on the backsheet |2
to be bonded therebetween. As shown in Fig. 3 and Fig. 4, an

adhesive layer 30 for fitting the absorbent article 1 to an external

SupDOr . i el g S 8 J 98 e s %[tg 543 Blatdapackipeet by The

adhesi v ayer I'S a pressure-sensi es ve ayer thé surface

t her eof e a r..pr.o ng. !t he, adhesi ve | ayer
bef ore uvé}zl&%pg% gg%g:g %éaggg i%r%{?e ar]t axp £ ﬁﬁé 8 gg{thlg e |%s peel ed
frontthedabsorben cle 1, and then the absorbent artrcle 1 |s fitted to
a crot chiBare akedn e t er nal support such as sanitary panties so that the
adhesi ve | ayer_30 forneg on the r i de of the absaqrben artlcle lis
adhered and” sebdf e@PFGT ﬁBtlﬁﬁéﬁc f i LRhELGFot ¢h s dokiter
used, the absorbent article 1 is renpyed fromthe external upport at the

adhesrveP?QEétlﬂﬁrsaﬂﬁtqﬂﬂFEﬁ§bo§€Bképsrnzﬁﬁl%@ﬁwﬁoFHﬁFl%%e 't R@
absorbent article 1 having been thus disposed of in a flush toilet has
recei ved?BSPEPERT afBLAE 181 1 WAPBPT LAEFePn l4AY IATPETYdpUSC topsiheetnd 0

wat er - sol ubl e thernoplastic resin 12r dissolves in water to rel ease the
backsheethab fages theskineofidheraresnst bagkishgethb2 h aakdste absprbeng
individually dispersed in water. In case where the topsheet 10 and the
absor ben€orer bl 15andweidhed hekween dthe Hopsheet det girgbddis backisdiged! , t he
topsheet 10 and the absorbent core 11 also are separately dispersed in

wat er afl2r the absorbent article 1 has been disposed of in a flush toilet.
The fibrous sheet for formng the backsheet 12 will be described in detail.
The fibrous sheettlsoapspsbentiadet icsedr sifbtlre fiinvemd: iany, aat beasintdleubl e

car boxymet hyl cellul ose that serves as a binder for binding the fibers. In
pl ace of baaksheensalulilse framtsak et hywatert-deosmpothblei hates ialeef may
conpri se carboxyethyl cellul ose. The water-dispersible fibers in the

i nventi ofibeesdat ave dishens tbie hiien Wavlingi Sees brdd @ 1aryatagiounthe

term nol ogy "water-dispersible” referred to herein for fibrous sheets is

equal toofweheerdeconporabiBsorbefiti hrtgans thatt the fink@ntion, the
topsheet 10 and the absorbent core 11 are not necessarily
required to be formed of a water-decomposable material, but are
preferably formed of natural fibers or a biodegradable material.
More preferably, the topsheet 10 and the absorbent core 11 are
also decomposable in water.

As shown in Fig. 3, a thermoplastic resin layer 12r is
applied to the absorbent core side of the backsheet 12. The
region having a predetermined width between a peripheral edge
le of the absorbent article 1 and a boundary 3 and extending
along the periphery of the absorbent article 1, provides a

peripheral region lb. The boundary 3 is an inner edge of the

peripheral region 1lb. The peripheral region 1lb is partly or



constituting the fibrous sheet are individually dispersed in water when the
sheet has received a | arge anount of water. The water-dispersible fibers
for use in the invention may 9 be natural fibers and/or chem cal fibers.
Natural fibers usable herein include f fibers of wood pulp (a. g . ,

har dwood pul p, softwood pul p) , abaca, kenaf or linter pulp; and chem cal
fibers al so usable herein include regenerated fibers of rayon or
fibrillated rayon, synthetic fibers of pol ypropyl ene, polyvinyl alcohol,

pol yest er .palyacryl onitril-e . and biodegradahl e synthetic fibers such as
pol yl act i 89‘%&?%1 [ bg?sél?l@iétsg.al%r?ongr%ot hc%%é:,%gp?aef erroruéléﬁfsc?rﬁuesfg K& n ZZ-r e

bi odegr adabl e fi bers ch as.natural_ fibers.of p r kenaf, as well as
rayon fi bgfgcgretﬁgp'yl g@?i RELEP ef?gelf%ql%fl@ Blfeghgr%ﬁs%lfe%erh%talﬁtdtvc\%ﬁ bers
of pulp havin degree of .beating of  .at st 700 cc, desirahly at nost 600
e, Pas vot 1hatapibadadie thosh fadhafho B afpopbrarirare § hude diat
Preferablg_v the fiber_I Egth of the water-di spersible fibers is at, nost 20
mmin vie h&fwf"ﬁﬁraﬁeﬁﬁg abPPFRQPL ASHAL F oM thay &5 BREusP sHRR (LeMR®
preferably, it falls between 2 and 10 nm In case where the

wat er - di spér SPBRE §9 Rand the bppehpsk, 19 1and thesbpgkrbeehal 2 thedeidbness

thereof falls between 1.1 and 3.3 dtex. The fibrous sheet for use
in the i nkhereby foxpringe$hgarepndnsepdisde aggabdxynkt AN gdigmnestiateat
serves as a binder. The water-insoluble carboxymethyl cellul ose has a
degree of regien flpcanssde(of Ihe haundany Fot wddvesivesahdatand Fefarebl y,
its pHis at least 5.0. Also preferably, the water-insoluble carboxynethyl
10 cel | ul doepersedc dmplsgtigial- subqa tka-etbtc paithenh iat whippredptohogiaresd of  at
| east 95 % nore preferably at least 99.D $, even nore preferably at | east
99.9 % of indehvall io e entdre subathetwash whehcopshituSpeaidnmpaients t he
preferred waterinsol ubl e carboxynethyl cellulose is represented by the
f ol | owi ng odhthiecabsdéobent sarwieleiln §.ef. ,abetwash e %opf shketcho bang/| i c
acid group (surrounded by the dotted line) is a netal and M of smaller than
5 % of thehearbeopbentaciodegnaypangd bydweganthe absorbédn€Hrofe CH rand G- O M

the thermoplastic resin layer 12r on the backsheet 12 to be

bonded therebetween.

As shown in Fig. 3 and Fig. 4, an adhesive layer 30 for

fitting the absorbent article 1 to an external support while

in use is formed on the rear side of the backsheet 12. The

adhesive layer 30 is a pressure-sensitive adhesive layer, and

the surface thereof is covered with a release sheet for

protecting the adhesive layer before use. Upon using the

absorbent article 1, the release sheet is peeled from the

absorbent article 1, and then the absorbent article 1 is fitted

to a crotch part of the external support such as sanitary panties

so that the adhesive layer 30 formed on the rear side of the

absorbent article 1 is adhered and secured to the inner surface

of the crotch part.



/0" OHI O ‘H HI HHOHnNn Preferably, the netal is at |east one
sel ected fromthe group consisting of calcium sodium nagnesium zinc,
manganese, |ithium bariumand alum ngum Anmong those, nore preferred is
cal cium and/or sodium In the fibrous sheet, the water-insoluble

car boxymet hyl cellul ose that serves as a binder is a conpletely-substituted
(or substantially conpletely-substituted) conpound. Accordingly, the

hydr ogen- bondi ng force (or the ester-bonding force ) of the residual

carboxyl i c acigdeferd hady ChnY QBsb?:%ent é}tiéiéoi(yié Cre?rﬁiv%cgrf%ﬂl e

hydrogen) is lowered, and, as resul t he deconposability |n wat er of the
fibrous §{|ﬁ§% @ﬂéezﬂ: % |fy(‘eq_JI YaL&ar |l e

t
car boxynet cel'éf se servehse fsdhae i ndelrd in t%?é T%\Rgrou;saﬁs %%Hd

condi t 1 oge EQFJHL% £l SOTPRRCAOD AL Sy guB  Bige] 4 forcfgga' ning ¢ he

wat er - i nsol e car oxyrre ose i ous shee use in the
i nventi o&lhas an |ncc£ ed s face st.rength _and an mcrgllased br eaki ng

strength i tc}‘fesQfsre Foh™of lhqes ﬁ-’o&r‘? as fﬁc?ﬁ‘ée%tah fnamo\‘ﬂﬂen t he
backsheet .12 made qQf this fihrqus sheet has.re e|v d a I%r e a eLt of
water, tRE WALEF- i ecﬁ"u’b‘} eaB r%’xﬁre'fﬁ??llgeltlaﬁﬁ setRhelBrR ﬁ/@&lﬁg fo cause
strength reducti ]g‘ t e st en th-retai ning abi é Klthe

71 brovs SHEERoPLERtG; Tekant 1t Ltatelyor s Lhedatey ddyr Sabeathen s,
Iittleforce§1 of water strearrsqﬁ The deconpaqgsabi lit n_wat er of the
fibrous RAckshegtelfeand thenitlls £ihara CPélsttH&“&llé‘@e)t’é@@oPPFﬂ‘?hieﬁtwat er

thereof, and it neans that, when the fibrous sheet has received a | arge

amount ol2warer indR¥idupdly dIFRESAS rig tWRLeF br ol SREet WhPESsEDS at el y

dispersed in water and, as a result, the fibrous sheet falls into small

pi eces thepahget| Ko oAl the Absorbent renke she@reh@otdod@rmed ofr &hgt h and

good wet strength, the blend ratio of the water-insol uble carboxynethyl

cel | ul oswatﬁEréBQOppesebéb|n}atfeariasl béheeeopgheat 130amiyhevabglerbemntr e

preferably between 3 and 10 % by weight. If the blend ratio of the

wat er - i neokablld cakswxqnmet [pgparately dispersed in water after the
absorbent article 1 has been disposed of in a flush toilet.

The fibrous sheet for forming the backsheet 12 will be
described in detail. The fibrous sheet comprises water-
dispersible fibers and water-insoluble carboxymethyl
cellulose that serves as a binder for binding the fibers. 1In
place of water-insoluble carboxymethyl cellulose, the fibrous
sheet may comprise carboxyethyl cellulose.

The water-~dispersible fibers in the invention are meant
to indicate fibers well dispersible in water. The terminology
"water-dispersible" referred to herein for fibrous sheets is
equal to "water-decomposable", and it means that the fibers
constituting the fibrous sheet are individually dispersed in

water when the sheet has received a large amount of water.

The water-dispersible fibers for use in the invention may



12 cellulose therein is larger than 30 % by wei ght, the deconposability in
water of the fibrous sheet will be low, and the texture thereof will be
degraded. Preferably, the basic weightg (Metsuke) of the fibrous sheet falls
between 10 and 50 g/n2. If it is smaller than the lowernost limt of the
defined range, the backsheet made of the fibrous sheet could not have
enough strength. On the other hand, if it is larger than the uppernost
limt thereof, the fibrous sheet will |lose a soft feel. Mre preferably,

the baSigﬁetQ{Gré’i ERBebL Dy S Ceh Be4 P BELUREN IhARG D BIBE

fibrous use 1n the invention my be e above- nentloned

wat er - di Spoy Su{hgrfeiﬁ %r?cdﬁﬂg%%tb%rr's' SfQJo Buip’ g 1A Y %ldh%lgf)ﬁe in

vari ous pro UC 1on net exa I nN-on Ion net
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wat er - deconposabl e nonwoven fabrjc. In case where the backsheet 12 i s made
of the fiBRBUEIEHeetd }RRANy be%‘hllé%'-’b?“erct RF t PL¥dCREteRitELi®ng #PEat ment
it is bulky and will have a snmooth feel. In this case, the thickness of t he
fibrous sbmegra%%%ﬁwtﬁétlpoﬁl’@%ﬁ;ﬁl@h B85S IPH bACHEF @cid fibers,
Furthernore, in case where the backsheet 12 is nade of the nonwoven fabric
as set f®t% abowag thesgdheseferragefoBsamegein preybbodaaradabder ough
surface of the nonwoven fabric owing to the anchor effect thereof.

Accor di ngfibexhestichhas apgarnzdnfibersco€ pudp aftkanafeds vehbwsdrayem t he
external support, the adhesive |ayer 30 can be readily released fromthe
surface ofibémes ext podyilasigponcidi fhberepi Mprfé pnefmmtiasy are nhtubatksheet
12, thereby hardly remaining on the surface of the external support. In the
i nvent i onfibex®rof muolpbiay igey koxdagetdey lo fv ddatlioge odf a& most 700 cc,

conpl etel y-substituted type is used as a binder in the fibrous sheet.

Ther ef or edesveabl et mMosaus08hee; as wedflt as ragenafioexs hqad ahey are
paper - maki ng process or after processed with water jets, heated and dried
to renovewsnl edisperefbDen intwatleconposability in water is not degraded
under heat in the drying treatnment. In the processes of two production

net hods of the fréfetsbBheethass soérf DeagtRborernvheatkhedidpersdbsper si bl e
fi bers and wat er-insol ubl e carboxynet hyl cellul ose as a binder are m xed,

the waterfipsps Uil atC6éSOMRINYh b WOERel dedBib a1 PipSiaCivatesd to
futher increase the degree of swellability in water, so that the strength

of the fidtause Fi®tbur SHEEE] Widte Ry d GFARSE. tAfamsleeexbm and
controlling the time and the machine force in mxing the fibers and the
bi nder, i{oRRCOM™H case where the water-dispersible fibers are of rayon,
it is desirable that the fineness thereof falls between 1.1 and
3.3 dtex.
The fibrous sheet for use in the invention comprises
water-insoluble carboxymethyl cellulose that serves as a binder.
The water-insoluble carboxymethyl cellulose has a degree of
etherification (D.S.) falling between 0.3 and 0.6. Preferably,

its pH is at least 5.0.

Also preferably, the water~insoluble carboxymethyl



14 possible to obtain the fibrous sheets having higher strength. The
water-jetting treatnment to be applied to the fibrous web to obtain fibrous
sheet for use herein will be described in detail. The fibrous web is put on
a nmesh conveyor belt sequentially feedi A§ the fibrous web, and

hi gh-pressure water jets are applied thereto so as to pass through the
fibrous web fromthe top surface to the back surface thereof . Through the
water-jetting treatnment, the properties of the nonwoven fabric obtained is
to vary, depending on the basic weight of the fibrous web to be processed,
the orificesislage t is | at t¢ompleizel v-subdtei useed tdosmpoumiser iof whi¢hces
of the nozzle, the processing speed of the fibrous web, and the I|ike.

Pr ef er abl y,hfdiogrrs websatarleasibj98c tiedmbarewatrefejrabiliyngtt teastesd, 0of, whi ch
the work function (work |oad) represented by the follow ng equation falls
bet ween 0. CGvemdndxes pdefarbliyn aind eaats 99019 @nefscdebsuyliaceaoidsngre

fi brous web, once or repeatedly up to 6 tinmes to obtain preferable nonwoven
fabrics. Thaulestiptutoed fwitldefevaly tppecidf icdNE] i e | srépef Obd OMgter-

Work function ( kWnR ) { 1. 63 x jetting pressure ( kg/cm x jetting
flow rate (ifdaiubie +dareeasmidthydreedl (alese) 14 tﬁaepz\wéhe‘etmc:byontﬁé t he

water-jetting treatnment is larger than the uppernost Iimt of the defined

range, the féobrswis@nidiidd NEdritilfa,f Whedes nWabori 4t & 410 54CBrephangl ed
during the treatnent, and, as a result t he deconposability in water of the

fibrous shegirms wéc&ayog{@@ugqah%%@n%&w tfﬂebaee'éed 1ilre WP PRERYL

processed nay be oken t he ot her hand the work function 1s snaller
than the | oyedi "gst ¢l 5Hah 195 e i pedsr apge, I odyced
coul d not have the deggre streﬁgt Fgaeggg %§%§§£ ﬂléﬁ%ﬁa ?i ?%ng ion

of the watets éf%éé@g treatnment to be enpl oyed is not included in the range
set forth above, o1t may be possible to obtain nonwoven fabrics having the
desired strength and good deconposability in water by appropriately
controlling the condition—for water-jetting ITeatnent amrg sel ecting
suitable fibers for the fji brous web, celo-cilBbiccoabl y, the fibrous sheet in
dry has a breaking strength of at |eapt 9.8 25 mirelaffive to the tensile
| oad applied thereto in tihe directionjof sheet)surfhce (iln a hori zont al
direction of the sheet). |Al so prefﬁr & Flbrous shget has a breaking
strength of at least 1.5|N 18 nmi -the|thickness ( in a
vertical direction of thdg sheet) , in order |that the fibrous
sheet having the preferrgd breaki an be readifl y deconposed in
water in flush toilets, ijt is desiraRle thyf Hhe deconpogability in water
of the fibrous sheet in t is at nos seconds neasuned according to
JI'S P4501. Not interfering wilHh th ffect of th Anvention, t he

fi brous sheet may contain any other conmpounds. For exanple, it nmay contain
col orant, surfactant, m crobicide, preservative,

Preferably, the metal is at least one selected from the
group consisting of calcium, sodium, magnesium, zinc, manganese,
lithium, barium and aluminium. Among those, more preferred is
calcium and/or sodium.

In the fibrous sheet, the water-insoluble carboxymethyl
cellulose that serves as a binder is a completely-substituted
(or substantially completely-substituted) compound .
Accordingly, the hydrogen-bonding force (or the ester-bonding

force) of the residual carboxylic acid (in which M of the



.16 deodorizer, nvisturizer, alcohol, etc. The fibrous sheet may
contain any other binder in addition to water-insol uble carboxynethyl
cellulose in order to increase the stigngth thereof. The additional binder

i ncludes, for exanple, polyvinyl alcohol, nodified polyvinyl alcohols such
as carboxylic acid-nodified polyvinyl alcohol and sul fonic acid-nodified
pol yvi nyl al cohol, al kyl cellul oses such as nethyl cellulose, as well as
starch, nodified starch, sodium pol yacryl ate, sodium al gi nate, pol yet hyl ene

oxi de, eldardat %@gd gl S I GER) (BNPoper R RiCAgG PLELRES) Of

t he backsheet e Coate wat er - sol u resin such as pol yvinyl

a1 cohol FnaBBBRRYTRD$9RR | 2AG AoHSAL Y1R1BHCAIOOK Y Enagbdstd. Make

t he backsheet I npervious

adhesi ve | ayer | sSe of on r . d abs iche 1
Concretely, thg%%&lzsﬁc\%lnﬁgyer ‘Istgeei s%‘%%ﬂf%%]flﬂgf%nt i ‘?gepgﬁ%ylg%{éhﬂ t he
rear surfg t he garnent facing surface f. the.backsheet 12 in ol ka
dot - patt ecreﬁﬁi"ﬂ%ef cRehV RBinB8r %?b ﬁ%flgrar%] ;{Jb% Wf %gr?g? r’rggl.eéfhe“} egﬁ ctive
dots are substantially circul ar,, preferably hayvjin Jiameter of from1l nm
Lo 10 SO ifber THETERE ey noPanERALEtn LR o 5 ShESEnnPhy er val
in both the |ongjtudinal direction édirection and. the_transverse

di recti off I EEIDEEE WREeelnglukle reREPRFYRRELRLCREhiRLOg9, the
Preferably, the dots of the adhesive |ayer 30 are aligned 17 reqgul arly
in both t q%isﬁ’@ﬁtngPrd%Sr%épi%eMec%qq has\an dacdisasad sHrfafso
preferably, the dots are substantially formed in the entire region of the
rear sur fEceeHIth DAk dfeaieaped IREkdMGe B I6NIHhe 18dkBE derpgfdpn3o is
not limted to the dots as illustrated, but nmay formstripes or rectangles
regul ar | yhlthgrietiickness h tdrethemfiherhaad, dvher tthenbaakishaetilkzmader se
direction. Preferably, the area ratio of the dots of the adhesive |ayer 30
account s 9bthisofiibgons Hest hassveceliyedva iarachampongl oimataxf, the back

of the backsheet 12.
water-insoluble carboxymethyl cellulose therein swells to

cause strength reduction (i.e., lower the strength-retaining
ability) of the fibrous sheet, so that the fibrous sheet is
readily degraded even by a little force (of water streams). The
decomposability in water of the fibrous sheet referred to herein
is equal to the dispersibility in water thereof, and it means
that, when the fibrous sheet has received a large amount of water,
the fibers constituting the fibrous sheet are separately
dispersed in water and, as a result, the fibrous sheet falls
into small pieces therein.

In order that the fibrous sheet has good dry strength and
good wet strength, the blend ratio of the water-insoluble
carboxymethyl cellulose therein preferably falls between 1 and
30 % by weight, more preferably between 3 and 10 % by weight.

If the blend ratio of the water-insoluble carboxymethyl



.The adhesive to formthe adhesive |ayer 30 nay be any and every one
general ly used as securing neans for fitting the absorbent articles to the
external supports. Especially preferregyfor it is a water-swellable
adhesive of an acrylic or aqueous enul sion conprising a hydrophilic
protective colloid, or polyvinyl alcohol. The thernoplastic resin |ayer 12r
formed on the absorbent core side of the backsheet 12 is, for exanple, a
wat er - sol ubl e or wat er-swel | abl e pol yvinyl alcohol film and this is

| am nat od o0 e b kslagel ol 24 TheaRgbes! vesa L% and b3 geoyided {fethe

intermediate region |la are soluble o able 1 n water for

el i bl s, e o DR b e

core 11 is na déconposa nonwoven

fabric. R ExaRlde W8 PP 15 JSFREAN O the absorbent core 1L

Preferably, the basic weight (Metsuke) of the fibrous
sheet falls between 10 and 50 g/m’. If it is smaller than the
lowermost limit of the defined range, the backsheet made of the
fibrous sheet could not have enough strength. On the other hand,
if it is larger than the uppermost limit thereof, the fibrous
sheet will lose a soft feel. More preferably, the basic weight
of the fibrous sheet falls between 15 and 35 g/m’.

The fibrous sheet for use in the invention may be made
from the above-mentioned water-dispersible fibers and
water-insoluble carboxymethyl cellulose in various production
methods. For example, in one production method, water-
dispersible fibers and water-insoluble carboxymethyl
cellulose are mixed and made into a fibrous web according to
a paper-making process to be formed into a water-decomposable
paper. Alternatively, in another production method, water-
dispersible fibers and water-insoluble carboxymethyl
cellulose are mixed and made into a fibrous web, and then the
resulting fibrous web is processed with water jets to be into
a water-decomposable nonwoven fabric. In case where the
backsheet 12 is made of the fibrous sheet having been subjected
to such water-jetting treatment, it is bulky and will have a

smooth feel. In this case, the thickness of the fibrous sheet



18 basic weight of from50 to 70 g/n2 or so. In case where the absorbent
core 11 is forned of water-deconposable paper, it is desirable that a
plurality of relatively thin water= decpnposabl e papers are lam nated to
formit, as the absorbent core 11 thus tfornmed is well deconposable in
water. For exanple, from4 to 8 sheets or so of water-deconposabl e paper
havi ng a basic weight of from10 to 20 g/n2 are lam nated to formthe
absorbent core 11. |If desired, the water-deconposabl e paper to be | am nated
to formt sprbe o b oate ' a water-swellable resin such
as polyvigéPiglg%ho?ErT%%gpgg§ﬁe§fﬁl®&igfwh%?eéxanple, made of a water
deconposabl ¢ spins | aeedopanveyen,Labiheee! fndasidthed ATl il

wat er - deconposabl e ‘papers fay bé Tam nat éd on Suth a water-decomnposabl e
nonwoven bric to formithe topsheet. 1 Ln this, case, the naonwoven fabric
ond . pi urBR BinbPvRR: EpbEte b ey copaherbokey BES fintd Sred iR oo

hydr ogen bondj ng. or needl i In order. to | ead excretions to the underlying
nbsor ent CoBr bE LRI Eonds rans Fqvah SSiamse P toF AT TSI | of o
inthe entire reg%on of the topsheet 10 as shown in Fig._L1. The

wat er - dec OWp89aiPe B AMIRT artfeft Eherfeti nvARFPEALIRg Y estegedhe

her ei nabove with reference to one enbodi nent of pantiliners or sanitary
napki ns, BEHSREPERt REkdFde ishe Ffp@antisss i Fopvead firosy theantealy say,

the absorbent article of the invention is applicable to any others 19
such as dF¥pEOAHIcthe AsHres iRl lriesnt ¢ fancbeperrd 1 K ARRERS eThEr PRVER | on
W Il be described in nore detail with reference to the foll owi ng Exanpl es,

whi ch, howardaceapd wbe entendadl swppestrvwithikeepiopef bfmthendingriid on. In
the follow ng Exanples, fibrous sheets to formthe backsheet of the

absor bent taet backsbieethd 2, ntbrreby herdlyr vemaéningdon eshedsdnfacd aff

physi cal properties. Precisely, softwood bl eached kraft pulp ( NBKP : CSF =
600 cc ) theagxternbl Budtpert.fi ber length of 5 nm, and

conpl etel y-substituted, water-insol uble carboxynethyl cellul ose (CMC

car boxynet hyl ceéhnl ul ose Kiibkvernatienyanuiraténsensbyublehi rdaxridigmentdiyl

| ndustries , LTD. , D. S. =0. 43, pH=6 . 7, It should be noted
that the kypdlegese of 4 endletedabedddt tatial gypepis nddd asGVb aider
conpletely 100 % substituted with Ca or Na) were mxed in water in the

m xture rdin ehendidbioad ishebthl eTAebefore, ThRefit 08K Pibidies rsisedt | 1,

m xture was nmade into a fibrous web, which was
after made according to a paper-making process or after
processed with water jets, heated and dried to remove water
therefrom, its decomposability in water is not degraded under
heat in the drying treatment.

In the processes of two production methods of the fibrous
sheet as set forth above, when the water-dispersible fibers and
water-insoluble carboxymethyl cellulose as a binder are mixed,
the water-insoluble carboxymethyl cellulose is beaten or
dissociated to futher increase the degree of swellability in
water, so that the strength of the fibrous sheet produced will

be increased. Accordingly, by controlling the time and the

machine force in mixing the fibers and the binder, it becomes



then processed wth water jets. Fibrous sheets thus produced provide
Exanples 1 to 3. On the other hand, conparative fibrous sheets were
produced in the sane manner as above. kqr these, however, CMC was not used
to provide Conparative Exanple 1. Af fibrous binder of PVA ( polyvinyl

al cohol ) was used in place of CMC to provide Conparative Exanple 2. The

fi brous sheets of Exanples 1 to 3 20 and Conparative Exanples 1 and 2
were tested according to the nmethods nentioned below. The results are given

in Tabl e Jpod?ﬁiocﬂ@‘%%?@b\:h&}i tRe WISFsud R A RS 118 ﬁil;ﬁéﬁ:eéjtﬁéﬁef_ﬁi. ng to
the wat er 'deconposability test of toilet paper in JI'S P-4501. PreCisely,

each sanpl e was .]ﬁtge gggega_\jgt% il[rh%ng;f,ga%eﬁg @ngp%y\ggt& (r{]{ elﬁiﬁ%véQUt

into a beaker fi wi t h~300 of 1 on-exchange ter, and stirre

therein widdy, & StddBn _fE'B"roru%V%'h%gtggﬁgfg‘égeﬁ%%gﬁ %&hirgé. 485 fPPefPM

Wiile stirred, the condition of t spersed in water was

e 0560D1 G Ade Pbper VAL o BESUE! BLAT BT Bl U SLUAH oo OSSR L P

until the ‘sanpl e was ersed was neasur Mme Ts’in

e TSR s i e T U R R R

for jets are applied thereto so as to pass through the fibrous web
from the top surface to the back surface thereof. Through the
water-jetting treatment, the properties of the nonwoven fabric
obtained is to vary, depending on the basic weight of the fibrous
web to be processed, the orifice size of the jetting nozzle to
be used, the number of orifices of the nozzle, the processing
speed of the fibrous web, and the like. Preferably, fibrous
webs are subjected to water-jetting treatment, of which the work
function (work load) represented by the following equation
falls between 0.04 and 0.5 (kW/m’) in one pass for one side
surface of one fibrous web, once or repeatedly up to 6 times

to obtain preferable nonwoven fabrics. The equation for
deriving the work function is as follows:

Work function (kW/m?) = {1.63 x jetting pressure (kg/cm)
x jetting flow rate (m*/min)} + processing speed (m/min)

If the work function of the water-jetting treatment is
larger than the uppermost limit of the defined range, the fibers
constituting the fibrous web will be too much entangled during
the treatment, and, as a result, the decomposability in water

of the fibrous sheet produced may be degraded or the fibrous



.whi ch chuck-to-chuck di stance was 100 mm and the stress rate was 100
mmmn. The dry strength of the sanple was neasured both in the

| ongi tudi nal direction (MD: machine digection) and in the transverse
direction (CD: cross direction) thereof. In Table 1, the data are in terns
of NN25 mm Surface Strength: According to the test nethod of using wax in
JI'S P8129-1976 2.1, the surface strength of each sanple was neasured. 21
In Table 1, the data are in terns of the nunber of wax. In the test nethod,

the waxeyetlel iy PeBBEs8BIVAXYVSE fdRad, t @ ResHihasenahasach spapl e.
Sequential ly increasing nunbers were previously applied to the respective

waxes degRgjyd fﬂn@ﬁi&ﬁgﬂé sd N8 MANGS Ehe A R rmdst VmikNor Makese PEREG | €t tO

stand for cooling, and then peeled fromthe surface of the sanple pronptly.

The | ar gesin Juimgle ¢f; pilag SWap ik %Qgﬁ%ﬂ%ﬁchﬁg.gaHBthéyghﬁﬁ‘é @%ﬁ%@@e on
the surface "of the sanple was recorded as surface strength of e sanpl e.
Br eaki ng in Thickness Direction: An polyester adhesive tape ("No.

31B75- HAM Rt act ur ed by Nitto nenko Corporation) having a size of 18 mm
one-kg 1ol et TRUeEorsh ikt Phd S PunkipHRE B dr B TE Ehhaa i "
The o (IRRRRTE Sgbt RIS BEapcie buthy TIoH SRchhGrmAonEes LPFEES rare
br oken ) TP Hive 14 PR BLAORF LBAE (0 PAAIESnPBHERE R Ca R PAVORG CBR | cal | y

opposite directjons) was neasured. In addition, pantiliners as shown in
Figs. 1 t¥F%Rte , a0 WAPOR t HECPRPRSABAL 11T wdB nWakesf bYe
fibrous sheet of Exanples 1 and 3. The pantiliners had a |length of 140 nm
and a wi RBPIAPHLRALRLY | RORRESELlipHe thhsheBdltboRadAadeaberaiaeting

spun-| aced nonwoven fabric having a basic weight of 45
treatment and selecting suitable fibers for the fibrous web,

etc.

Preferably, the fibrous sheet in dry has a breaking
strength of at least 9.8 N/25 mm relative to the tensile load
applied thereto in the direction of sheet surface (in a
horizontal direction of the sheet). Also preferably, the
fibrous sheet has a breaking strength of at least 1.5 N/18 mm
in the direction of the thickness (in a vertical direction of
the sheet). In addition, in order that the fibrous sheet having
the preferred breaking strength can be readily decomposed in
water in flush toilets, it is desirable that the decomposability
in water of the fibrous sheet in wet is at most 120 seconds
measured according to JIS P4501.

Not interfering with the effect of the invention, the
fibrous sheet may contain any other compounds. For example,

it may contain colorant, surfactant, microbicide, preservative,



22 g/ m2 and the absorbent core 11 was nmade of air-laid pulp having a basic
wei ght of 60 g/n2. An acrylic enmul sion was used as an adhesive | ayer for
fitting the pantiliner to an undergarnepg, and applied in pol ka-dot
pattern. The pantiliners were tried by 10 nonitors for 8 hours.
After that, the pantiliners were peeled fromtheir undergarnents, and
checked as follows. The sanples of Conparative Exanples 1 and 2 were al so
tested in the same nmanner as above. War Test (for adhesive transfer):

After tri e%e&dbﬁ:i%}#,i Iddﬁ&m&peaell oPNdkihe undergarments were
e o

checked for a rat occurrence of adhesiVetransfer on the undergarnents.

Ihe data (the 12t engl QSRYELENSHedl AV Bohptah Uty VEBBLOB IR oL ot e
the pant 1 PRSP i &8 wat R - Ll ERE KA EPoaVRREAY R, Gratanasre it FIRF ot o
of occurrence of fiber residuals fromthe backsheet t.he undergarnents.
The data (tife FATESRFCoc rr ﬁ%%?gfﬁ f&mr O%Emasfﬁgri 6ﬁﬂt l?ggFowﬁng
cauat L on. LSS el 055 B SRR, Shabh e e S
alcohols such as carboxylic acid-modified polyvinyl alcohol and
sulfonic acid-modified polyvinyl alcohol, alkyl celluloses
such as methyl cellulose, as well as starch, modified starch,
sodium polyacrylate, sodium alginate, polyethylene oxide, etc.
If desired, the rear surface (the garment facing surface)
of the backsheet 12 may be coated with a water-soluble resin
such as polyvinyl alcohol or a copolymer comprising an
unsaturated carboxylic acid to make the backsheet impervious
to liquid.
As shown in Fig. 4, the adhesive layer 30 is formed on
the rear side of the absorbent article 1. Concretely, the
adhesive layer 30 is formed on the entire surface of the rear
surface (the garment facing surface) of the backsheet 12 in a
polka dot-pattern in which a number of dots are spotwise formed.
The respective dots are substantially circular, preferably
having a diameter of from 1 mm to 10 mm. The number of the dots
are spaced from each other at an interval in both the
longitudinal direction (direction Y) and the transverse
direction (direction X) on the rear surface of the backsheet

12. Preferably, the dots of the adhesive layer 30 are aligned



Com. Ex. 2 NBKP beaten 90 92 85 80 90 1.1 dtex x 5 mmra on 555 20 5 CMC
5310 - -
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regularly in both the longitudinal direction and the transverse
direction. Also preferably, the dots are substantially formed
in the entire region of the rear surface of the backsheet 12.

The pattern of the adhesive layer 30 is not limited to
the dots as illustrated, but may form stripes or rectangles
reqularly aligned in both the longitudinal direction and the
transverse direction. Preferably, the area ratio of the dots
of the adhesive layer 30 accounts for from 10 to 50 % or so
relative to the total area of the back of the backsheet 12.

The adhesive to form the adhesive layer 30 may be any and
every one generally used as securing means for fitting the

; absorbent articles to the -external supports. Especially
preferred for it is a water-swellable adhesive of an acrylic
or aqueous emulsion comprising a hydrophilic protective colloid,
or polyvinyl alcohol.

The thermoplastic resin layer 12r formed on the absorbent
core side of the backsheet 12 is, for example, a water-soluble
or water-swellable polyvinyl alcohol film, and this is
laminated on the backsheet 12.

The adhesives 13a and 13b provided in the intermediate
region la are soluble or swellable in water, for which, for
example, used is a hot-melt adhesive of polyvinyl alcohol.

The absorbent core 11 is made of, for example, water-
decomposable paper, pulp or nonwoven fabric. For example,

air-laid pulp is formed into the absorbent core 11, having a



.PVA fiber binder - - - - 5 Basic wei ht InR2 25.2 25.5 25.4 24.8 25.1
Thi ckness mm 0. 120 0. 118 0.122 0.125

18

basic weight of from 50 to 70 g/m’ or so. In case where the
absorbent core 11 is formed of water-decomposable paper, it is
desirable that a plurality of relatively thin water=
decomposable papers are laminated to form it, as the absorbent
core 11 thus formed is well decomposable inwater. For example,
from 4 to 8 sheets or so of water-decomposable paper having a
basic weight of from 10 to 20 g/m’ are laminated to form the
absorbent core 11. If desired, the water-decomposable paper
to be laminated to form the absorbent core may be coated with
a water-swellable resin such as polyvinyl alcohol.

The topsheet 10 is, for example, made of a water-
decomposable spun-laced nonwoven fabric. If desired, a
plurality of water-decomposable papers may be laminated on such
a water-decomposable nonwoven fabric to form the topsheet 10.
In this case, the nonwoven fabric and a plurality of water-
decomposable papers may be integrated through hydrogen bonding
or needling. In order to lead excretions to the underlying
absorbent core 11, it is desirable that a number of perforations
are formed in the entire region of the topsheet 10 as shown in
Fig. 1.

The water-decomposable absorbent article of the
invention is described hereinabove with reference to one
embodiment of pantiliners or sanitary napkins, to which,
however, the invention is not limited. Needless to say, the

absorbent article of the invention is applicable to any others



.0.116 Decom--osabilit in water Sec 65 55 105 30 300 or nbre D stren th MD
N125 nm 20.7 17.2 35.5 18.8 18.5 D stren th CD NI25 mm 15.6 12 3
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such as disposable diapers and incontinence pads.

EXAMPLES

The invention will be described in more detail with
reference to the following Examples, which, however, are not
intended to restrict the scope of the invention.

In the following Examples, fibrous sheets to form the
backsheet of the absorbent article of the invention were
produced and tested for their physical properties. Precisely,
softwood bleached kraft pulp (NBKP: CSF = 600 cc), rayon (1.1
dtex, fiber length of 5 mm), and completely-substituted,
water-insoluble carboxymethyl cellulose (CMC: carboxymethyl
cellulose Kikkorate manufactured by Nichirin Chemical
Industries, LTD., D.S. =0.43, pH=6.7, It should be noted that
the hydrogens of the the carboxylic acid group in this CMC are
completely 100 % substituted with Ca or Na) were mixed in water
in the mixture ratio indicated in Table 1 below. The stock of
the resulting mixture was made into a fibrous web, which was
then processed with water jets. Fibrous sheets thus produced
provide Examples 1 to 3.

On the other hand, comparative fibrous sheets were
produced in the same manner as above. For these, however, CMC
was not used to provide Comparative Example 1. A fibrous binder
of PVA (polyvinyl alcohol) was used in place of CMC to provide

Comparative Example 2. The fibrous sheets of Examples 1 to 3



018.8 13.9 14.1 Surface stren th wax nunber 6 5 8 2 2 Breaking strength in
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20

and Comparative Examples 1 and 2 were tested according to the

methods mentioned below. The results are given in Table 1.

Decomposability in Water:

The samples were tested according to the water-
decomposability test of toilet paper in JIS P-4501. Precisely,
each sample was cut to have a length of 10 cm and a width of
10 cm, put into a beaker filled with 300 ml of ion-exchanged
water, and stirred thereinwith astirrer. The revolution speed
of the stirrer was 600 rpm. While stirred, the condition of
the sample being dispersed in water was macroscopically

: observed at predetermined time intervals, and the time until
the sample was dispersed was measured. In Table 1, the time
is in terms of seconds.

Dry Strength:

Each sample was cut to have a width of 25 mm and a length
of 150 mm. These were tested by use of a Tensilon tester, for
which chuck-to-chuck distance was 100 mm and the stress rate
was 100 mm/min. The dry strength of the sample was measured
both in the longitudinal direction (MD: machine direction) and
in the transverse direction (CD: cross direction) thereof. In
Table 1, the data are in terms of N/25 mm.

Surface Strength:
According to the test method of using wax in JIS

P8129-1976 2.1, the surface strength of each sample was measured.



transfer %0 - 0 70 60 Wear test (for backsheet breakage %0 - 0 20 10 As
a result of the wear tests, as shown in Table 1, it could be understood
that the sanples of the invention havingja surface strength, in terms of

t he nunber of wax, of nore than

In Table 1, the data are in terms of the number of wax. In the
test method, the waxes such as Dennison wax were fused to the
surface of each sample. Sequentially increasing numbers were
previously applied to the respective waxes depending on their
adhesiveness. After fusion, the waxes were left to stand for
cooling, and then peeled from the surface of the sample promptly.
The largest number of the wax which caused no damage such as
breakage on the surface of the sample was recorded as surface
strength of the sample.

Breaking Strength in Thickness Direction:

An polyester adhesive tape ("No. 31B75-HAI" manufactured
by Nitto Denko Corporation) having a size of 18 mm x 15 mm was
attached onto both surfaces of the sample to be tested. Next,
a one-kg roller was rolled on one tape surface of the sample
at a speed of 5 m/min to apply load for securing the two tapes
onto the sample. After that, the two tapes were vertically
peeled away from each other at a stress rate of 100 mm/min, and
the tensile strength at which the sample was separated (broken)
in the direction of the thickness (specifically, in the
vertically opposite directions) was measured.

In addition, pantiliners as shown in Figs. 1 to 4 were
produced, in which the backsheet 12 was made of the fibrous sheet
of Examples 1 and 3. The pantiliners had a length of 140 mm
and a width of 55 mm. In these, the topsheet 10 was made of

a wet spun-laced nonwoven fabric having a basic weight of 45



.4 and having a breaking strength in the direction of the thickness of nore
than 1.5 NV18 mm did not |eave the adhesive and the backsheet fibers on
the nonitors' undergarnents. As set herth above in detail, the backsheet of
t he wat er - deconposabl e absorbent article of the invention is well
deconposabl e in water and has high surface strength and hi gh breaking
strength in the direction of the thickness. Therefore, while used, the
absorbent article well retain the shape thereof and is highly durable.
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via the adhesive layer formed on the rear side of the backsheet and after
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of
and applied in polka-dot pattern.

The pantiliners were tried by 10 monitors for 8 hours.
After that, the pantiliners were peeled from their
undergarments, and checked as follows. The samples of

Comparative Examples 1 and 2 were also tested in the same manner

as above.
Wear Test (for adhesive transfer):

After tried, the pantiliners were peeled, and the
undergarments were checked for a rate of occurrence of adhesive:
transfer on the undergarments. The data (the rate of
occurrence) in Table 1 was derived from the following equation.
{(frequency of adhesive transfer)/10 (monitors)} x 100
The data are in terms of %.

Wear Test (for backsheet breakage):

After tried, the pantiliners were peeled, and the
undergarments were checked for a rate of occurrence of fiber
residuals from the backsheet on the undergarments. The data
(the rate of occurrence) in Table 1 was derived from the
following equation.

{(frequency of fiber residuals)/10 (monitors)} x 100

The data are in terms of %.
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SHEET 25| What is clainmed is: ,1]|IExhR R200Bariple 2An Exasgk He @om@iEk.i1d |Cempviik.QH
conpr i sesNBKPatsgheet, a 1 qui d{persa oug togshegt aggl an absgprbgnt gpre
sandw cheg dgtvmenajdie backsheef and the topshegt, at | gast 20 he [baclsshegt
bei ng mapgud rom a wat er - deconposabl @ nmailer1 gl ,” wherg n; [t he -backsheet 19
formed ofpwafbérBn@ys sheet that ¢onfains|wat er-di|Sper.si blje Ti.ber§g ang
wat er - I NE@sWEight Car DOXYJTET Gk 25.2 255 25.4 248 25.1
Thickness mm 0.120 0.118 0.122 0.125 0.116
Decomposability in water Sec 65 55 105 30 300 or more
Dry strength (MD) N/25 mm 20.7 17.2 355 18.8 18.5
Dry strength (CD) N/25 mm 15.6 123 18.8 13.9 14.1
Surface strength wax number 6 9 8 2 2
Breaking strength in N/18 mm 2.1 1.8 3.8 1.2 30
thickness direction
Wear test (for adhesive % 0 - 0 70 60
transfer)
Wear test (for backsheet % 0 - 0 20 10
breakage)

As a result of the wear tests, as shown in Table 1, it
could be understood that the samples of the invention having
a surface strength, in terms of the number of wax, of more than
4 and having a breaking strength in the direction of the
thickness of more than 1.5 N/18 mm, did not leave the adhesive
and the backsheet fibers on the monitors' undergarments.

As set forth above in detail, the backsheet of the
water-decomposable absorbent article of the invention is well
decomposable in water and has high surface strength and high
breaking strength in the direction of the thickness. Therefore,
while used, the absorbent article well retain the shape thereof
and is highly durable. Furthermore, when the absorbent article
is fitted to an external support via the adhesive layer formed

on the rear side of the backsheet and after used, it is peeled

from the external support, the backsheet is hardly separated



.cellul ose, and the water-insol uble carboxynethyl cellul ose has a degree of
etherification (D.S.) falling between 0.3 and 0.6, and is nodified so that
t he hydrogens of at |east 95 % of carbo&xlic acids therein are substituted
with netal, wherein the fibrous sheet to formthe backsheet has a surface
strength of at least 4 ( in ternms of wax nunber ) , neasured according to
JI'S P8129-1976 2.1. 2. The absorbent article as set forth in claiml,
wherein the nmetal is at | east one selected fromthe group consisting of
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for securi t he .ahsaorbent icle to an external support is forned on the
oar si de G (FEFUERIRn SMPBOTY SED ACEVENT SHEET

In particular, in case where the backsheet is made of a
water-decomposable nonwoven fabric processed with water jets,
the absorbent article having been fitted to an external support
can be smoothly peeled from the external support without leaving
the adhesive layer on the external support. In this case, the
adhesive layer can be well peeled from the external support in
the condition of still firmly bonding to the backsheet.

While the invention has been described in detail and with
reference to specific embodiments thereof, it will be apparent
to one skilled in the art that various changes and modifications
can be made therein without departing from the spirit and scope

thereof.



1- 1 MAR 2003 26-4.. The absorbent article as set forth i ' “é gvh j
. the basic weight of the fibrous sheet to formthe backs&ﬂ'ggﬁ E%l t%ﬂ
10 and 50 g/ n2. 5. The absorbent article as set forth in clai 7114 Aﬁ‘?@fgei n
t he wat er-insol ubl e carboxynethyl cel byl ose accounts for from1l Mo % by
wei ght of the fibrous sheet to formthe backsheet. 6. The absorbent article
as set forth in claim1, wherein the fibrous sheet to formthe backsheet is
a wat er - deconposabl e nonwoven fabric having been subjected to water-jetting
treatnment. 7. The absorbent article as set forth in claim1, wherein the
fibrous shaait tisa aadmelieibacksheet i s water, deconposabl e paper made in a
paper - maki ng process. 8. The absorbent article as set forth in claim 7.,
wher ei n the wat dr.- das pyssirblentf Apeicsl endibhbesspoisead d basksheetsal ect ed
fromthe group consisting of pulp, regenerated cellul ose, abaca, and linter
pul p. liguid-pervious topsheet and an absorbent core sandwiched
between the backsheet and the topsheet, at least the backsheet
being made from a water-decomposable material, wherein;
the backsheet is formed of a fibrous sheet that contains
water-dispersible fibers and water-insoluble carboxymethyl
cellulose, and
the water-insoluble carboxymethyl cellulose has a degree
of etherification (D.S.) falling between 0.3 and 0.6, and is
modified so that the hydrogens of at least 95 % of carboxylic
acids therein are substituted with metal, wherein
the fibrous sheet to form the backsheet has a surface

strengthof at least 4 (in terms of wax number) , measured according

to JIS P8129-1976 2.1].

2. The absorbent article as set forth in claim 1, wherein
the metal is at least one selected from the group consisting
of calcium, sodium, magnesium, zinc, manganese, 1ithium, barium,

and aluminium.

3. The absorbent article as set forth in claim 1, wherein
an adhesive layer for securing the absorbent article to an

external support is formed on the rear side of the backsheet.
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4. The absorbent artic¢le as set forth inclaim 1, wherein
the basic weight of the fibrous sheet to form the backsheet falls

between 10 and 50 g/m?.

5. The absorbent article as set forth in claim 4, wherein
the water-insoluble carboxymethyl cellulose accounts for from

1 to 30 % by weight. of the fibrous sheet to form the backsheet.

6. The absorbent article as set forth in claim 1, wherein
the fibrous sheet to form the backsheet is a water-decomposable

nonwoven fabric having been subjected to water-jetting

treatment.

7. The absorbent article as set forth inclaim 1, wherein
the fibrous sheet to form the backsheet is water-decomposable

paper made in a paper-making process.

8. The absorbent article as set forth in c¢laim 1, wherein
the water-dispersible fibers are fibers of at least one selected

fromthe group consisting of pulp, regenerated cellulose, abaca,

and linter pulp.



