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. e3e<<~~<X~6T nQ 4 JUL 2003 1 ABSORBENT ARTICLE FIELD OF THE | NVENTI ON
The present invention relates to an absorbent article for pantiliners,

sani tary napkins, incontinence pads, diapers, etc., nore particularly, to
such an ab Hmmmmmmn | e havi ng a wat er-deconposabl e backsheet.

DESCRI PTI QW‘ TED ART Recently, the absorbent articles such as the
pantiliners anggaai tary napkins disposable in flush toilets have cone

avai |l abl e. For exanpl e, Japanese Unexam ned Patent Publication (Kokai) Nos.

Hei sei 8-38547 and 8-19571 di agksorBrmat arTdetEposabl e absorbent articles
conprising a waterdeconposabl e absorbent core and wat er-deconposabl e

t ops sheet between which the absorbent core is sandw ched. The
vvatermmwﬂ’ﬂ @ e absorbent articles such as pantiliners and sanitary
napki ns hav ectivel 2RO W& maeTvenTa@on the rear surface of

the backsW®&¥ for fitting the absorbent article to an external support such
as an un I N , the absorbent articles are peeled from

ext er nal g@@%&?ﬁ@ﬁ?@é‘gﬁg’é ve |l ayer, and disposed of in flush toilets.
These wat er - de o] r [f] a i tuent
conponent s( abs %?%p e%fg‘%éorf?% %?1 g’%&% gg’ tn 9%%%:%5% Zcé) t ‘?E a%%%ﬁ:%}%% %%nggg (taftoc )

havi ng i ncreased deconposagbility in. water. However, the convgntional

wat r - de SAREISANE SeoMFIHY HRRNERS £bsBPBRRLNGROP CPRES A GIRRERALI | y
probl ematic in that, when &hei r deconﬁo ability in water Jjs increased, the
bondi ng &%CerngfRT6r PRELEFRLAEAY i £0: FRGRt AR MR eRt %‘ét:’r‘?ge‘?/irhaéb‘t‘&g | over ed

in wet and dry condition. Therefore, it is difficult to increase both the
deconpos & MateF decaposabl® dRckshesigt h of the wat er deconposabl e
conponents of absorbent articles. In pantiliners and sanitary napkins

havi ng aPERARISTION LfeTHin RIS T, et for fitting themto external
supports, when the backsheet is made froma water-deconposable material,

t he bondi ng st RESGO et WBeRhaRriRnk dnEdC g PR a8dhBSIRAN Y Byidel S

| owered. As a result, when the absorbent articles are, after used, peeled
f r om ext é&nsals anidpuik shapkingdhbspeoeabigeini §lypheoddeited Mavemaane
backsheet to remain on external supports, and, in addition, the fibers
const i t utdvegiidibd ebackshBer nmxaagier,e tdapanesenniinesandnedr natatemport s
along with the adhesive layer. In such pantiliners and sanitary napkins, if
t he stremythlisfattivn HXokslideNoiss Hewseiit 8wBBb4Zaaseé SnbIFEl Gisxblase i n
that, when the basic weight (Metsuke) of the backsheet is reduced and the
t hi cknes wdthear-etdcampassthicedabsbebbat k alradic 1ws | compseis hegf ancratoer-of

retai ning the shape of the absorbent articles while they are worn, so that
t he absordeydmprddial ee sabsyr B td efarereth d rwali st -odd@shposable 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,
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04J UL 2003 3 SUMVARY OF THE | NVENTI ON An obj ect of the present
I nvention is to provide an absorbent article of which the backsheet is
deconposabl e in water and satisfies the two requirenents of high
deconposability in water and good surface strength enough for use.
According to an aspect of the invention, an absorbent article may conprise
a backsheet, a liquid-pervious topsheet and a water-deconposabl e absor bent
core sandw ched between the backsheet and the topsheet, at |east the

backsheektbeh Nth ihteehs eWed SEofiSESAPLE 2Py & NRh et 2l . HOWSFe&t hihehe
backsheet is forned of a fibrous sheet that contains water-dispersible

car boxy et By e T e b By o e o et R Bpe” 7 ©
of  Car boXyII TSR Tk B A < BECHIHRS I PP BB
ani ch cnaegarpeRBbEE ERGH YR Ah e hidiea Sl e P Fnly ARy BB R o
Shape t nGREBES AT PG DATHAS HI CRORPEP Y TS CaNc SRS BCH ot i cl

s, after uogd ReSiRdoh OMAD  SELELN Y TUPRPFE 114 8 ncrease bot

the decomposability in water and the strength of the water-
decomposable components of absorbent articles.

In pantiliners and sanitary napkins having an adhesive
layer on the backsheet for fitting them to external supports,
when the backsheet is made from a water-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.
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. 0 ~J UL 2003 4 adhesive layer formed on the rear surface of the

backsheet, the backsheet is not separated fromthe adhesive |ayer so that

t he backsheet hardly renmains on the ewternal support fitting with the
adhesive | ayer. The breaking strength in the direction of the thickness of
t he backsheet is neant to indicate the breaking resistance of a fibrous
sheet form ng the backsheet in the direction of the thickness, when a
tensile force is applied to the sheet in the vertically opposite directions
SO0 as to separate the front surface fromthe rear surface thereof. For
exanple, the netal is at |east one selected fromthe group consisting of

cal cium sodi um nagnesi um gFMMERY "BRIBFESENVERTPORM barium and al um ni um
In case where an adhesive |ayer for securing the absorbent article to an

external suppoht, | ﬂéﬁﬁ“ﬁkOﬂh%Pgrégéhtgiﬁ%éHti .ggcg§hggkygpge29{esent

i nvention produces better resu he basic weight of th ous sheet to

form the B8cshes! (allae Lo RIPlGe REYERRAD 8GR er abl

t he wat er-1nso € carboxyimreth ul'ose "accou 0 % by

wei ght of _the figr us nget.to fogglthe backsheet.. Al s preg rahl.y.. the
fibrous YREEE t o®Pr mIHE TG hesl® s W hat &FIELEMFESEDI e hon fabric

havi ng been subjected to.,water-jetting treatnment, or it |s
wat er - de?&?ﬁ&?ﬁiﬁlag’lgalﬁé’r .lnA‘I"gge{Sr%'?‘ir‘glrﬂC{/,s &E‘%FEF?HFEbe‘?%%‘F% fQ%ers are
fibers ozsat | east one selected fromthe group consisting of pulp,

According to an aspect of the invention, an absorbent
article may comprise a backsheet, a liquid-pervious topsheet
and a water-decomposable 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.

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
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04JI1! L ~f13 5 regenerated cellul ose, abaca, and linter pulp. Al so
preferably, the fibrous sheet to formthe backsheet has a surface strength
of at least 4 ( in ternms of wax nunbed ) , neasured according to JIS
P8129-1976 2.1. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective
vi ew 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

LI -1 adies T 8- 1415 rarRelitaiNihieere 8 dueralsekbend packisheRtof theégs. 1
and 2. DESCRI PTI ON"OF THE PREFERRED EMBCDI MENTS The invention will be

descri beg, ¥k {Hedef £ §R¢CsEPal BEACLANP AR BQh@E‘N’énE ef b thaltStRe

perspective view of one enbodl nent of an absorbent article of the

. ti . . i . f aci
o e TP AL SRkt S BB Rg] b Fafelh gy

wear er S atop view o

b0 PG gy ol o bind sRRICEN AREhaiRt E bEE

absor ben r _ 1 s'taken aong the lI'ine

10, 4 Puf A e bRSRERL et Sdhc i Te heBMRs, 2.,

IongitudéggksgggggtL%naoEi%Q%us 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,



04J UL 208 6 absorbent article is designated by Y, and a transvefjgemu3

direction which is substantially perpendicular to the direction Y is
designated by X. The absorbent articlg showmn in Figs . 1 and 2 is for
pantiliners or sanitary napkins. As shown in Fig. 3, an absorbent article 1
conprises a |iquid-pervious topsheet 10 that faces the skin of a wearer; a
backsheet 12; and an absorbent core 11 sandw ched between the topsheet 10
and the backsheet 12. In the absorbent article 1 of the invention, at |east
the backgbgehetdted EelMBUo8E, aapats! - dpaoTRAsakl pulpieri al of fibers that
are di spersible when having recei ved a | arge anmount of water. In the

absorbent arti §i§olpﬂ$féﬁ§oli‘,\/%ﬂb' Pﬂbréﬂ@ d e8! féﬂnad}fe bhexaheetbent

core 11 are not necessarl y Tequired to be forned of a mater-deconposable

2‘};? §?LZI Rt BT Sy o, B“Eopshl‘é%%sr‘?p“”&%h %%ﬁﬁéi%fér | phglgggs?gag:rg
12r is appht SR B PR R b 3302, o st e egion |

having a predeterm ned wi dth between a peripheral edge |e of the absorbent
article 1 and a boundary 3 and extending along the peri phery of the
absorbent article 1, grOV|des region The boundary 3 is an

eri | b.

i nner edge of the per Bﬂ@FaPEﬁgﬁggﬁlgy thEHSeP36WEN&§ region Ib is partly
or 04 JUL_200 7 entirely round-sealed to_forma round- sealed area 2.
Concretely, th&lferilpAér & REFH Iy Viee absorgefbgdiment ofj an
hot - pressed with surrounding the absorbent core 11 so that the
wat er - soRRBPEPeREr astigdei OIr &8en ipYEBLti®M; in the region is fused to bond
the topsheet 10 and the backsheet 12 therein, thereby formng the
round- seal ed aF&d-22 is aafiopnyéewealf dthe ﬁ@gpmem prtigéeodf thieg bdundary 3,
adhesi ves 13a and 13b are dispersed in spiral or polka-dot pattern at a
predet er m ned Fager¥dls & wndss-sedtionalevibwtaeshet deseorrnt oudicle
conmponents of the absorbent article 1, i.e., between the top sheet 10 and
t he absopefitigserdé ahd 2ndasetabsen tiengbsdebdrimnecdId-IIIgnand

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
ITI-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). 1In these, a longitudinal direction of the



the thermoplastic resin layer 12r on the backsheet |2~to be bond8d JUL 2003
t herebetween. As shown in Fig. 3 and Fig. 4, an adhesive |ayer 30 for
fitting the absorbent article 1 to angexternal 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 rel ease sheet for protecting the adhesive | ayer before use. Upon using

t he absorbent article 1, the rel ease sheet is peeled fromthe absorbent

article gyg ﬁ@%@tti@?tea:@é%gﬁﬁha%@%? ]addsafﬂxtah\%dretx%@d %Qéﬁfoﬂa” of

t he external support such as sanitary nfies so that the adhesive |ayer 30

f ormed a I \ rticle | d; secured
to the | ik ifr suBbEfnfiaLly BetenaTbulay 3o hq W trifced. Tthe
absor ben rticle i s,renoved fromthe external support at the adhesive
IayerZﬂéeéhﬁp?$ﬁﬁﬁ%Ws§bsed of in a flush toilet. \Wen the absorbent
article 1 havi been thus, disposed of in a flush toilet has received a

| ar ge anount 65%36?8?°F @PBiﬁrgﬁﬁi?nsgog@beb FLg%: dhé"at r*%ofﬁﬁle
thernoplastic resin 12r dissolves in water to rel ease, the backsheet 12, and
then t heP3PbeliN@ERsPLt RAMFa e BaRkERBet BF AROYHdLBi dd&I+l y2 di 8Persed in
water. In case where the topsheet 10 and_the absorbent core 11 are both
formed oRbSPELQRE eRrHEELAPLSEPIRL FBEer fal iquhd-PepEhebe toraRgethio
absorbent core 11 also are separately dispersed in water after the

absor benthat tiagies thagkieef alvepsstd obarksheptushy apilant abFasbentr ous
sheet for formng the backsheet 12 will be described in detail. The fibrous
sheet coppreéskl sendvithkedrketwesr ithe Sopsheett 410 iamsbithisl backshesynet hyl
cellul ose that serves as a binder for binding the fibers. In place of

wat er - i n¥2k ubl e carboxynmethyl cellul ose, the fibrous sheet may conprise

car boxyet hyl cellul ose. The water-dispersible fibers in the invention are
meant to indi caheHe bbssrivenit arspelsilbbé the diavent idng adtrlmasi bhy

"wat er - di spersible” referred to herein for fibrous sheets is equal to

"wat er - degokpheabl @2, ianddrimeteas 4 hadtéhedécbmpssabbst mhtuernglt bé fi brous
sheet are individually dispersed in water when the sheet has received a

| arge ampupbrofevid afre dhepues B5T &lusiRer Ba Pl Ry fidsivddh Lbeyd ambhat

i nvention may

of water. In the absorbent article 1 of the invention, 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 biodegradablematerial.
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 1b. The boundary 3 is an inner edge of the

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



04J UL ~~0OD3 9 be natural fibers and/or chem cal fibers. hﬁtur%ﬁ'*qugm%
usabl e herein include fibers of wood pulp (e.g., hardwood pul p, softwood
pul p) ( abaca, kenaf or linter pulp; and chem cal fibers also usable herein
i nclude regenerated fibers of rayon or fibrillated rayon, synthetic fibers
of pol ypropyl ene, polyvinyl alcohol, polyester or polyacrylonitrile, and

bi odegr adabl e synthetic fibers such as polylactic acid fibers, etc. Anong
those, preferred for use herein are bi odegradable fibers such as natural

fibers oénburelpr kednld-saa1lvg!!tas £aymn hi bebfinaLsbalyhachieaachd fibers
More preferred are natural fibers of pulp haV|ng a degree of beating of

at nost @gRcEsted

g3 | {88 pe Al HERR %91 ms t | hyBig1eas they
are wel | dispersi (e’ n Wat Pre Iy, e fli) engt

t d d lit
water of IHGIPTS ?5%§@§E‘Ze%§h%e pref% H%%%%%E%em%%%mﬁgg' 0

In case phereife ya ereog @gﬁfg L PUA 59! 240 intH%Q%Fggahrab'e

that the fiIneness Aesh rous sheet

for use i.n 0 ter-ln bl e car boxy cel l ul ose
t hat ser v&8 é ‘%lq:ﬁ)d n%TFiE \rbg ‘\'SA@OUSPQ gﬁ?é% @ﬁ%lﬂ XJLZN%FIS%S%B 'has a
degree of ethgrlflcatlon ﬁ ) % faII bet ween Q. an 0.6. Preferably,
its pH i ShEFSPEaEPTBIRT WRE TR @e?%% ? ?ﬁ%aW%tqu ﬁ@oPHGFEmEQFBGQynethyI
~4 ~ 1t L ;2009 10, cellulose is a conpl etel y-substituted caonpound in
whi ch hyHFS(};@Hsl%flfﬁlql%a&? te b ouﬁﬂraéYnBef eﬁiaﬁﬂf"ﬁﬁ }3aandd 3p a¥en nore
preferably at l[east 99.9 ~ of carboxyllc acids are substituted with netal.
Speci fi cALFPereRd prefPirad @&t BPlkasdptibpatEégrBorfmat Myedesermissd i s
represented by the follow ng chem cal fornula, wherein Mof at |east 95 ~
of the cankexyplcimdihe¢ gnbipe(arra @m@?nbyh?r@ml@bﬁnﬁ gepposeatget al and
Mof smaller than 5 ~ of the carboxylic acid group is hydrogen. 1~ ~
CH ~- O CHfrthe-absorlgent 'a@ticle 3,Hi e, betiween the top $heptn0 and

the absorbent core 11, and between the absorbent core 11 and
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.
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Preferably, the netal is at |east one selected fromthe group conspéif%bzof

cal ci um sodi um magnesi um zinc, nmanganese, |ithium barium and al um ni um
Anong those, nore preferred is calciugiand/or sodium In the fibrous sheet,
t he wat er-insol ubl e carboxynmethyl cellul ose that serves as a binder is a
conpl etel y-substituted (or substantially conpl etely-substituted) conpound.
Accordi ngly, the hydrogen-bonding force (or the ester-bonding force) of the
resi dual carboxylic acid ( in which Mof the e ey 2003 11 carboxylic

acid group is Ayespdaded, ithd angoehentndrtasle Iesdlidemdvt’l dgeanpreability
in water of the fibrous sheet is increased. Specifically, the

vat er - i NngRLEPhL1 CRIPRSYERADYEnE A PS ke SIRIWAES RF, and *é@h HRspB8eli brous
sheet in dry condition. Therefore, in conparison with a fibrous sheet not

contal nipg {018 Peheh (JER Ll Gnedl EROERIIMeRebi ol 1 R i Phau sheet

for use In the 1nvention has an I ncrease urtace strengt an 1 ncreased

br eaki n e [ 0.t di regil f. .t he i t 0 and,
when thgtﬁgékés]%etg?éél]% oﬁ&e éffﬁﬁﬂg t%lt}re%ugraghgégglﬁggd%;clg edgggpglrege
anount of _-water, the water-insaluble carboxynmethyl cellulose therein swells
to causeogtﬂgiﬁﬁ1ﬁ %ﬁﬁi?oﬁna.¥9,alﬁﬁg 1fh %ﬂ%@nﬁ?ﬁ-”@?gfﬁﬁﬁguégﬁlity) of
the fibroys sheet, so that, the figrous sheet, is readi|y degraded even by a
i 1tle fSPEERPBIANELEr TePiBank?y dLEROLEEE ofPoSiabiat (55 | FOHGEEF SPethe T
fibrous %heet referred tQ herein is equal to the dispersibility in water

t her eof , PaflSPECRehAs #Rt TGRS ek qﬁwﬁﬁ?ﬁ§ﬁé§ﬁ”ﬁ§étmébQP9§8h§eFarge

anount of water, the fibers constituting the fibrous sheet are se%arately
di sper sed?i Arfati®diyiquaddya dishansed hid fVaEets sheefafg Whergt §henal
pi eces therein. In order that the fibrous sheet has good dry strength and
good wet t9PFBREEN]10t ARAbEBAdJaREPTRERE ¢oRe Wt eare Myptuficrmest dx Fhet hy|
cellulose therein preferably falls between 1 and 30 ~ by weight, nore
pr ef er abWatgstrdeeampogableonateyiaki ¢ive topshaet plkaddrithe @bsorbeat
wat er - i nsol ubl e car boxynet hyl
core 11 also are separately 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



O ~JI!'L n003 12 cellulose therein is larger than 30 ~ by meight94t+H¥ 2003
deconposability in water of the fibrous sheet will be low, and the texture
thereof will be degraded. Preferably,g9the basic weight (Metsuke) of the
fibrous sheet falls between 10 and 50 g/nz. If it is snmaller than the

| owernmost limt of the defined range, the backsheet made of the f fibrous
sheet could not have enough strength . On the other hand, if it is larger
than the uppernost |imt thereof, the fibrous sheet will |ose a soft feel.
More preferalltyrai hgibasisC el MY ShehiCall BrieEssheqiathiddls potaeen 15 and
35 g/nR2. The fibrous sheet for use in the invention may be made fromthe
above- e ioNefedRtf ; b BREE HidE f bESIcHARALYALE1g ] NalrdlloBCa Xy et hy!
cellul ose I n various production nethods. For xanﬁ?e, I n one production

met hod, ygd&Y 'rggg'iﬁhb'&J#é’ekén%do%ﬂ%é&g:ﬁﬁgﬂféﬁd%g{éﬂﬁﬂéﬁetméﬁe' | ul ose

are mxed an fo a T1brous web accor 0 a papeér-making process

to be forjred in a t er.-decomposabl e paper.. ernativel y,_in another

br oduct | Sh el R L8 MR HRIRETE s S BFerhned| STRAER, £ iaish 6F

car boxyngt.hyl. cell ul ose are m xed. and na into a fibrous web,. and then the
osult ) LR EREe b REhr oc SYDERSRLEN BT et | PRLYPFERYLERE,

wat er - deconposab)] e nonwoven fabric. In case where the backsheet 12 is made
of the PAFYENEhec?lFRNPhy pRRHYEEHEFECtRE tBOLYRFIVAPRILF &tEr ng@Rf eat nent ,
it is bulky and will have a snooth feel. In this case, the thickness of the
fi brous RBiedegradablke syphhetggsfibery furibas poly ba@bdt @cigl f1Rardr nore.
Furthernore, in case where the backsheet 12 is nmade of the nonwoven fabric
as set fek¢h 4G theseadpssitesredyter 3 enedrf prel hisdadeadabla rough
surface of the nonwoven fabric owing to the anchor effect thereof.

Accor di nfiyersisaieht e najswr bk diibgrsi ef eulp onfkenalisad, webhmfetayeom t he
external support, the adhesive |ayer 30 can be readily released fromthe
surface Hibehe axtperlydlachigpectidnfihekeepiMerd ipmafsymticdh@reonahvrdicksheet
12, thereby hardly remaining on the surface of the external support. In the
i nvent i ofiibens cof i pshp U einardaegmeitydf deldtilngsefoatamost 700 cc,

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

Ther ef or éeswhanly het idartoBd Osbegtas weldf ber rapda Atwersl) regp tthey are
paper - maki ng process or after processed with water jets, heated and dried
to renoveebat @ispbesebloemini watdeconposability in water is not degraded
under heat in the drying treatnment. In the processes of two production

met hods of thepfébepaslgheeheasibet 1@ﬁ?hhabﬁvﬁhevmaﬂekhﬁ_iwpb@éidh.ép_erSi bl e
fi bers and water-insol ubl e carboxynet hyl cellul ose as a binder are m xed,

the wat ekibags! tblat ReELOXY iRt Ml vidk |dH ehe dSchfgd£ab 01 it Sspahaked to
futher increase the degree of swellability in water, so that the strength

of the fhbrons rSRuPsadeted Mbré drefdvddpedt AGEOEdbh&Ekden W and
controlling the tine and the machine force i'n mxing the f fibers and the

bi nder, hp MECOTRTcasdwhetelthe #883rldiBRRELIbE ol LiE SRl B rhiyBnQUS

sheets having higher strength. The water-jetting treatment to bé applied to
the fibrous; naRstigadtRatidtHo¥ineRest {16rdiSe MANG Betisbbnbe, dagari bed in
detail. The fibrous web 1s put on a nesh conveyor belt sequentially feeding
the fibrgqug weh, and high-pressure water jets are applied thereto so as to
pass through the fibrous web fromthe top surface to the back surface

t hereof . Thro ] erqj.etti t t tk ti f. e
nonwoven fabrigggb%g?ﬁéggig e%&véggj‘ﬁggeﬁg?%ﬁeoEEYEé?ggégéﬁﬁﬁﬁdﬁ%gof t he
f1brous WEQeEQiR‘éo@{lBiSSéa%o}(#?ﬁHe\}f be}ﬁiégﬁocfhaté‘Eek%é'a%ga% é;éle to be

NOZZT €, e

used, the nuirber of orrfices procéessing speed of ‘the

fib b, dthe |ik Pref bl fib b jected t

wat er -] et DEnY LPEALREREIEAP SRTERIMECRS CPIRBLPER (RS B FSSEPS Sfr esent ed
by the fal , ti | 1 t 0. 04, and O, KW, '

or one SEHBTLAAFALIoB (bt ¥ FToRbo ML wate: BPTEBeht el S U HED |1 mos

to obtain preferable nonwoven fabrics. The equation for deriving the work
functi onits RYE £8 Pbwdeahér R -Qunction ( kWnz ) _ ( 1 . 63 x jetting
pressure ( kg/cm x jetting flowrate (nB/ mn)~ + processing speed _(n mn)
| f the work fuféEPonPBeiehebiat erthet atPrricaHshtle s qaghpeymetdylt he
uppernost limt of the defined range, the fibers constituting the fibrous
web will be too nuch entangled during the treatnent, and, as a result, the
deconposability in water of the fibrous sheet produced may be degraded or
the fibrous



0 4 JuL 2003
0 ~+J UL 2003 15 web being processed may be broken. On the other hand, if
the work function is smaller than the lowernost limt of the defined range,
the fibrous sheet produced coul d not vae the desired strength. However,
even when the work function of the méter-jetting treatnment to be enpl oyed
is not included in the range set forth above, it may be possible to obtain
nonwoven fabrics having the desired strength and good deconposability in
wat er by appropriately controlling the condition for water-jetting
t reat ment d,selecting suitabl i ber 0 he fibrous h, etc.
br of er abP§LLERGSF: titbug SHEBBIPReLVyShRstatstedk dRPtinhoth oFBieh east
9.8 N25. mmrelative to the tensile | oad applied _thereto in the direction
of sheet PEAFPLERS (PR &t b3St 2l difBQ IRFFIGr Y fedfPStaPdolpfeferabl y,
the fibrous sheet has a breaking strength of at least 1.5 NN18 mmin the
di recti oRVER MAEStPrekerakly @%QEEQ%ﬁt Tl WiofeCRrbexyil itha@cdHeye. In
addition, in order that the fibrous sheet having the preferred breaking
st rengt hsghAtbtukeddwighdmesaposedpenifacatlyn thashredereed, waters
desirabl e that the deconposability in water of the fibrous sheet in wet is
at nost 1pSodebdrdscamdesxymetrk ordiligltosel | $sPABSHredent et dnf etheg with
the effect of the invention, the fibrous sheet nay contain any ot her
conmpoundfolfowiagaohémical fieymeba} arheaionaptt, atrtaasan?s ¥modr eheci de,
preservati ve, 0 k ~UL QO3 16 deodorizer, noisturizer, alcohol, etc.
The fi br eagbskgetcreyid girbapn( fuyr @ikded biyntles dot taddl ineo)n isca metal
wat er -i nsol ubl e carboxynethyl cellulose in order to increase the strength
t her eof . ahlae vpdsk témal ei OH@R NGl WeSshd O a Gl Fo @@iavgwh aligohol ,
nodi fi ed pol yvinyl al cohols such as carboxylic acid-nodified polyvinyl
al cohol @R redlehoni ¢ aci d-nodified polyvinyl alcohol, alkyl celluloses such
as nethyl "cell'ul ose, as well as starch, nodified starch, sodi um
pol yacryl ate, sodium al gi nate, polyethylene oxide, etc. If desired, the

rear surface (the garmgnt facing surface) iof theibacksheet 12 may be coated
with a water-sol uble regsi b

sin such a<H¥@-gHimyC-Oacohol or a copol yner
conpri sing an unsatura

ed carboxyl ilc acidit nmeke the |(backsheet i nper vi ous
to liquid. As shown in
si de of the absorbent

Fig. 4, the adhe§;q6)laygﬁ 30 ijs forned on the rear
fornmed on the entire s

surface) of the backsh

|y, the adhesfive layer 30 is
g rear rface(the |garment facing
pol ka doj-pattern in which a nunber of

dots are spotw se forngd. -The iv ts are substantially circular
preferably having a di ameter of fr to 10 nm The number of the dots
are spaced from each other at an i in both théLEongitudina
direction (direction and the tr&hsverge direction prection X) on the

rear surface of the backsheet 12. Preferably, the dots of the adhesive
| ayer 30 are aligned 04J UL 2003 17

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



regularly in both the |ongitudinal direction and the transverse di riekuin?0
Al so preferably, the dots are substantially forned in the entire region of
the rear surface of the backsheet 12.1iThe pattern of the adhesive |ayer 30
is not limted to the dots as illustrated, but may formstripes or
rectangles regularly aligned in both the |ongitudinal direction and the
transverse direction. Preferably, the area ratio of the dots of the
adhesive layer 30 accounts for from10 to 50 ~ or so relative to the total

area of éQ?b@ﬁyKl@%él@g?éﬁb%@ﬁi{d%gemel@%%ékéﬁ téhd 068 4 hesadhesi ve
| ayer 30 nay be any and“every one generally used as securlng means for

fitting ¢ % PR A lJ.ﬁSwzhE)e%Qﬁ €1§%%1’1§.‘n‘ox§1998é£51s EﬁB%b@EhX

preferred or It 1S a water-swe esive of an acryli1 c or aqueous

enul si on conpr %@in‘cgifgor’h' J&ES pr%% 'Xfifc,ﬁ?hbgsorb%tr[’) fgRly 12l cohol .

The t her nopl as resin Ger forrre e side of the
backsh f I t I t II b] I I
Al conol FRIAIERE ATYe 15nfnRiaden theeBacRaReers Sh5te Mindives 13a
nater. fBPRUAFERR-{ GPMERERBIe: b EOTRaTa e, Yatht aﬁﬁ%e' “b'esﬁI 3Rt nyl

al cohol . The absorbent core 11 is_made of, for exanp Waterdecorrposabl e
paper, pGPBtBFnﬁeﬁmﬁr‘@n‘"’PESFI’énSPéPbéﬁaﬁ’ﬁlréoxérF‘PtrléﬁldCE&I1H1P§ef'oftﬁ€d into
t he absorbhent core 11, having a ~J |1 L 2003 18 basic weight of from

50 to 70 QPﬁEuérS%‘%}et fercuse Jthé'lhé ipeenbien ham apokncnaased pyrkagof
wat er - deconposabl e paper, it is desirable that a plurality of relatively

t hi n wat §i"—r696§hpé§db@é pw%sgdebxwm et xengtd i} tthendimestdesor bent
core 11 thus fornmed is well deconposable in water. For exanple, from4 to 8
sheet s opfstheithigkaesgecofpddubpthpagundavhey the hacksheieght 2 gader om 10
to 20 g/nR2 are lamnated to formthe absorbent core 11. If desired, the

wat er - deednpbislf idbnmpesheetbeas ardaesitvest a0l 4 Dgenantoeth o GribEber £ dihe may be
coated with a water-swellable resin such as polyvinyl alcohol. The topsheet
10 i s, fwateraipselubide adrlioxyatetrhylecorpbadbbe dpherdiaceswabhsoven
fabric. If desired, a plurality of water-deconposabl e papers may be

| am nat edaasesstiteagvat eeddet bonosabé e, Noswew ethd altriength -frertaitmhisg opsheet
10. In this case, the nonwoven fabric and a plurality of waterdeconposabl e
papers mapihdtiynt ogr ahed flibrough shy@dtqgen ktad rheolf ibaedls rhedth i@y der to

| ead excretions to the underlying absorbent core 11, it is desirable that a

nunber ofrepelifgr dédPadedeehabyadl i fr1dFoelld (& atieds fcde) | Opgheet 10
as shown in Fig. 1. The water-deconposabl e absorbent article of the

i nvent i ogecompRsabilad yer Glatakaye thet i gef ef 8Reet ire e &irbadidmiity of
pantiliners or sanitary napkins, to which, however, the invention is not

limted. J.He@éhﬁisté%ﬁ@)ﬁléﬂ&ﬁmwtnﬁ%‘t@&etﬁérébﬁ | ANt Medrks
applicable to any others 4 J UL 200 19 such as di sposabl e di apers and

i ncont i nenGe Paden tREAMB-Fou TEEebE‘I&%[E keee%éh abfaﬁgé GmoRed &P waRke det ai |

with reference to the follow ng Exanpl es, ovvever are not intended

Lo restlite [PRSFOPeofs life] ?I\genEﬁ@nféIogohee eréé ffe1yf | brous

sheets to formthe backsheet of “the abs ent artic t |nvent|on wer e
d d et&gqe h
Brgagﬁgd rg)t pu n(%rgiggt}eéégp Xgogaregrgeer%l;%r\frlg)’i&?ﬁsﬁré&ts‘?g]ber | ength
of 5 MM ¢ (Qflvﬁ%%rml S)l%c\éssﬁ%tr' f.yt ed, water-insol ubl e carboxynet hyl
h

cel lul ose ( car boxymet uI ose K| kkor ate manufactured by Nichirin
noted that EZ&L'y%?%aanltﬁ%‘% N S fed nd Flaer kb B are
it ur e 198 wal; Sarenoth g#ee*bﬂ%ﬁow“@a%ew& S e YRl
TS Y e S RIS 58 a5 D, PSSR e

30 % by weight, more preferably between 3 and 10 % by weight.

If the blend ratio of the water-insoluble carboxymethyl



On'the ot her hand, conparative fibrous sheets were produced in thd satk 2003
manner as above. For these, however, CMC was not used to provide
Conparative Exanple 1. A fibrous binder of PVA ( polyvinyl alcohol ) was
used in place of CMC to provide Conparative Exanple 2 . The f fibrous
sheets of Exanples 1 to 3 04 J UL n003 20 and Conparative Exanples 1
and 2 were tested according to the nethods nentioned below. The results are
given in Table 1. Deconposability in Water: The sanples were tested

accor di ngei Puidfe VAl 8GO MR@Sabhryky t€RANOT3( Oid ebybaneight, J! &nh&- 4501.
Precisely, each sanple was cut to have a length of 10 cmand a width of 10

cm put &%%ﬁ@%@%ﬁ{tf}iﬂﬂ Gl £t J_?_ﬁ?’é)rpe rfj]bcifquogh@éﬁ'\@f?fq)é"@b%’aﬁ&d

stirred t astirrer. e revolution speed of the stirrer was 600

rpm WidgeStitecde ERECOPYiL] Pp0 abliPaqagp! € being dispersed in vater
was macroscoprcalTy obServed at predetermned tine ~. ntervals, and the tine
until the sa | sper.se s neasus gd e l, ecti LS In
terns of secgﬁgggygf@b ?é%%?ﬁpggﬁ%ﬁwgﬁﬂéfe(“ggsgﬁglt%%h%bg ggkggP of 25
nm and a_] engt 5Q mMm ese e tested_by use of Tensi_| op, tester,
for whi c#‘%‘ﬁgc‘%fiﬁ (JQ?LOR'{?% lpaﬁBgV\%sg}fbo nﬁraﬁd thé §§stﬁ§f’e95\/§s 100
mmMmn. The dry strength of the sanple was neasured ﬁoth in_the

| ongi { Ut RaPTRPF Bk Pl herdefinedir rREE T orfie RAGKFRCERMRIa TV ERSe
direction (CD: cross direction) thereof. In Table 1, the data are in terns
of N 25 Fibrous sheetsteehdnrt e earHght-tendtilest ORtIRAtHETIANMY wax in
JI'S P8129-1976 2. 1, the surface strength of each sanple was neasured. 0
4 J U L 2608t 25 Larpsy &han the wepersest | hinky fdhegfeqthe thenbébPrenswax. |1 n
the test nethod, the waxes such as Dennison wax were fused to the surface
of each sheptevildedosnta MASE faeleadlone preferablar cthe dasisweidpsiied to
the respective waxes dependi ng on their adhesiveness. After fusion, the
waxes wepE tbhet fibrenangdhéet €adlsnbetwadnt hEnapdeBBdgfmbm the surface of
the sanple pronptly. The | argest nunber of the wax which caused no damage
such as breakafkeofiibheususheee Dir tuse sianpihe visawenddondgdyades maflgce
strength of the sanple. Breaking Strength in Thickness Direction: An

pol yest efranhesihee taperd-mdmt idiedb- WA teradis pet siilebe by f Nbers Taadko

Cor poration) having a size of 18 mmx 15 nmm was attached onto both surfaces
of the saapke-tiasbeubtetedirbdieyietlty Drellailodld ¢h wasioud peddaetdon t ape
surface of the sanple at a speed of 5 mimn to apply |load for securing the
two tapefme@Rbasthe papplexam¥llesr Ghatond hprbWactapas metlfod £r Watald-y peel ed
away from each other at a stress rate of 100 nmmn, and the tensile

strengt hgakpeksgRikhe sapple Wagngeparalad indyickarn ) carosytistagii on of
the thickness (specifically, in the vertically opposite directions) was

nmeasur edcehfuaddet k2B, mPRBAI AhAGHSAESiSEOW £ ThiFd F web @b’y Ricoduced,
in which the backsheet 12 was made of the f fibrous sheet of Exanples 1 and

3. The panbhpbpenskhad Oﬁré@é@é hPbel #8rfBua g & Il raldRPnPdsauld hese,
the topsheet 10 was nade of a wet spun-|aced nonwoven fabric having a basic
wei ght Obaf)\@r. 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



0 "4 ;! 1! L 2003 22 g/ n2~ and the absorbent core 11 was nade of a?llf‘] la‘tizgm
pul p having a basic weight of 60 g/n2. An acrylic emul sion was used as an
adhesive layer fox fitting the pantilli3ner to an undergarnent, 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
also tested in the sane manner as above. War Test (for adhesive transfer):
After treedldtbe, paoii éxagpe)eo el parl 64, mend.t he undergarnments were
checked for a rate of occurrence of adhesive transfer on the undergarnents.

The data (the r@teh@fmOLEN IR e Ivhded|tthel Pk sIRidtvad fisofatiBeotol | owi ng
equation. {(frequency of adhesive transfer)/10 (nonitors)} x 100 The data

are in t@ﬁgsn&fxwoverY‘é@e[bﬂ_fc“as( ket Baekahgsbve! eak@RinedAiveen ayliredo the

pantiliners were peeled, and the undergarnents were checked for a rate of
coeur enGgnafe (A0 83U Fold AP sJRTARUCEE O HARUIIRT Q?BFFEEM-SngT“e
o e mogthgeUTERE iy Jﬁ%o%f%d%ﬁé?%ééiaﬁ&ﬁ%&ﬁ#xe Bantfs Soom
syl ngR AR TR PO S Bl Pbdone exeernn

ht | n225. 225. 525. 1Thi ckness 180 2 250. 116Dec osabilit
m vt ers§8888§§05§b%6%‘ e Lirer b can hancas i isope easad drats g oo
stren th rrHﬂS 612.318. 813. 914. 1Surface stren tg‘ X .

nunber 65885 figgkp E‘Fr%’ﬁ q:peiq.] support with keeping firm bonding to

the backsheet 12, thereby hardly remaining on the surface of
the external support.

In the invention, water-insoluble carboxymethyl
cellulose of a completely-substituted type is used as a binder
in the fibrous sheet. Therefore, when the fibrous sheet is,
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



t hickness directionNl 18 m® 11. 83. 81. 23. OWear test (for adhesive 04 JuL 2003
transfer%9- 07060Wear test (for backsheet breaka a%)-02010 As a result of

the wear tests, as shown in Table 1, 14 could be understood that the

sanpl es of the invention having a surface strength, in terms of the nunber
of wax, of nore than 4 and having a breaking strength in the direction of
the thickness of nore than 1.5 N18 nm did not |eave the adhesive and the
backsheet fibers on the nmonitors' undergarnents. As set forth above in
detai |, pheshbilesheedbdin Hehendlidrotscshpesabhevahg ai fidr aniredlg@mf the
invention is well deconposable in water and has high surface strength and

hi gh breaki ng $heengtér+fetbengiteeftin@ntotot be ddp1Gke®ss thd FmRe, while
used, the absorbent article well retain the shape thereof and is highly

durabl e. welir tbeopeagn WABRohiBEsRESO BOPtusE th&H&in w1 T igd %s@i‘i@ﬁc{” er nal
support via the adhes five layer forned on the rear side of the backsheet

and af t einUgelaint, | shRCHiBtisomdfo Lot Nah SURRLR! cohbeyBackyfiget 15
hardly separat ed 04 J UL 2003 24 fromthe body of the absorbent article

to avoi dstea%h_@ii'ag13”:5&?816&&5@%%%10,' Qn&al{lt.(_sl?—%IaéSS&Pe G here

t he backsheet is nade of a
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
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wat'er - deconposabl e nonwoven fabric processed with water jets, the absorbent

article having been fitted to an external support can be snoothly peel ed
fromthe external support w thout |eal¥dbng the adhesive |ayer on the
external support. In this case, the adhesive |ayer can be well peeled from
t he external support in the condition of still firmly bonding to the
backsheet. Wiile the invention has been described in detail and with
reference to specif is enbodinents thereof , it will be apparent to one
skil | ed ebt heiagt proaessadi may lwddngaserand omodhei 68hépsasd) 1 tde
therein without departing fromthe spirit and scope thereof. 04J 11l

2003 25 Wbak fenctaoned smaller Ahaaboee hevteraiddtcl emibiciht ReHYH iSRS a
backsheet, a |iguid-pervious topsheet and an absorbent core sandw ched

bet ween trhdigeqckblegtibabdst BRebOPshS@hcedl cb&BG I ndh s ke eleAgidey Made
froma water-deconposable material, wherein; the backsheet 1s forned of a

fibrous gheehgithat contains water-dispersible fibers and water-insoluble
car box~rnet hyl” cel lul ose, and the water-insol ubl e carboxynmethyl cellul ose

e e s A SR e T

nodi fied so that the hydrogens o caxbaxyli ¢ ac

bstl ' ; | f . t to f t ksheet
hae o surtSaceTtLRaUE SPedeYRRL S o Tr RRRICs SR o RaroRft ot s o

accordi N8pove, it may be possible to obtain nonwoven fabrics having the

desired strength and good decomposability in water by
appropriately controlling the condition for water-jetting
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,

itmaycontaincolorant,surfactant,microbicide,preservative,



to JIS F8129-1976 2.1. 2 . The absorbent article as set forth in cpal‘i APt 2?03
wherein the netal is at | east one selected fromthe group consisting

of cal ci um sodi um magnesi um zi nc, nangdfese, | i t hi um barium and al um ni um

The absorbent article as set forth in claim1, wherein an adhesive | ayer
for securing the absorbent article to an external support is fornmed on the
rear side of the backsheet. 04 J UL 2D03 2& 4. The absorbent article as
set forth in claiml, wherein the basic weight of the fibrous sheet to form
t he baekddmddr izdt s heiseeni 46r anall &Ghal metd. The absorbent article as set
fiorth in claim4, wherein the water-insol uble carboxynethyl cellul ose

accounts for frohel flibr3%is’dlyesei ghy @ontedf | dmpusthbeetbimidrorimt he
backsheet. 6. The absorbent article as set forth in claim1, wherein the

fibrous sheptid® formatdre BRI daybadaledhydeeemnadable i nosydaen fabric
havi ng been snb~ected to water-jetting treatnent. 7. The absorbent article

as set f@é”inb'fr}eﬁ's%' tHe WReERLEh! RodrdyouUs gheetaddididdal hejiRaeksheet is
wat er - . deconposabl e paper nade”in a paper-nmaki ng process. 8. The absorbent

article fg.feded Orfdly Idkflid) Poly¥iehAl Rlcohol, modified polyvinyl

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



the water-dispersible f~. bers are fibers o at | east one sel ected f?éﬁ%l{%%uua
group consisting of pulp, regenerated cellul ose, abaca, and linter pulp.
AL A[. As. A& A& Al . A&u. A9. AN. A& AQUIA. A. A9..A9{.A A Ah.AN A A, . A . A A9. A3
. A3

"#:t]}+d\]15 an{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca]c<aU] ca]ca]cRa]jcalUca!nT Vc e ~

] bRl wrmhc”~Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
U] ca] ca]weduwlkd sy da)leatlc thealerd tajdiial direction and the transverse

GHxXN] _N'\ }xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]
ca] ca] cajtrde]em] calley] pakearabl ¢alulal dokeadr?e aubs@antially formed

#$-/9r 5{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca]
ca] ca] caj g alfeleaAlicrd] gelhGahcakceheatsat GalSradw e ehdVbierkHedl] £2] ca) ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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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
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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 in water. 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
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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
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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 a stirrer. 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 1intervals, 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. 1In
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.
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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
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g/m* and the absorbent core 11 was made of air-laid pulp having

a basic weight of 60 g/m?’. An acrylic emulsion was used as an

adhesive layer for fitting the pantiliner to an undergarment,

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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) $##109 ‘&%ﬂw}%& () -#722777%7 NAQ\/< 92 80 90
1.1 dtex x 5 mm rayon 5 5 20 5
CMC 5 3 -
PVA fiber binder - - - - 5
Basic weight g/m? 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 35.5 18.8 18.5
Dry strength (CD) N/25 mm 15.6 12.3 18.8 13.9 14.1
Surface strength wax number 6 5 8 2 2
Breaking strength in N/18 mm 21 1.8 38 1.2 3.0
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 thedirection 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
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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
toone skilled in the art that various changes and modifications
can be made therein without departing from the spirit and scope

thereof.
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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 (interms of wax number ), measured according

to JIS PB129-1976 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, lithium, 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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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 claiml, 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 inclaiml, 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

from the group consisting of pulp, regenerated cellulose, abaca,

and linter pulp.



