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BACKGROUND OF THE; | NVENTI ON FI ELD OF THE | NVENTI ON The present invention
‘rel ates to a water-deconposabl e absorbent article for pantiliners, sanitary
napki ns, incontinence pads, disposabie diapers and the |ike. DESCRI PTI ON OF
THE RELATED ART Recently, absorbent articles disposable in flush toilets
have cone avail able, including, for exanple, pantiliners, sanitary napkins,
i nconti nence pads, disposable diapers and the like. Such water-deconposabl e
absorbent articles; conprise a conbination of materials easily deconposabl e
~in water, in whichuATERVaiETOMISENRICS HESORBENT 1@ bonded to each
other. If the water-deconposable materials are not bonded firmy to each
other in some degree in them the water-deconposabl e absorbent articles
could not retain their shape during their use, and will be |oosened to | ose
thetr fittability to thgasktRoofipwear ehas ofviMiichole br oken. However, if the ..
constituent water deconposable materials are bonded too firmy to each
ot-her, vheyncoel ¢uberforsdiryoReel ed from each other in flush toilets and
septic tanks. If the water-deconposable materials constituting such
absorbent artiphes, gk NGlvdif: idBd Rl t%eaa&rakgg-aaﬁemgeeaglé 2 MAR
2004 z individual constituent layers in septic tanks, the absorbent
article ar S t ei s t he air:existi i hei r

| ayers. gﬁggk}f@ ﬁtg M/%I}eltrl?dle@éonggéabl%g%#&qu feglss' ar%@hﬁcﬁfn ggﬁ’lt'ﬁ&éltst' anks to

ecel ve igenftqacatBunbqg] WALBhsLBTLCHILLDEY JfANCRE f9RdI1Y decomposed in

wat er and bi odegraded in"mcroorgani sns Fiving n water. ftherefore, if

absorbep?sgﬁ&bgkgﬁ 69”?%?“%%%%??5 %ggseptic tanks, they will be deconposed

owy. Tot er - deconposabl e absorbent articles are

) ired to h t ' f 1] , bej t he band
Ctrengin to ontersteine SAMANERY ACIORR. PR AB oRleMei ng tne
idd bi.l i i t f di ded..T t _thi [ t,
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absor bent. | ayer sandw ched between the two sheets, in which the constituent
conponeﬁﬁ§P5¥5 55%Hg%kTHJ‘ ch other with a water-sol ubl e adhesive di sposed

t her ebet ween. The, absorbent article_ disclosed in this publication is
: guch water-decomposable absorbent articlgs;comprise a

combination of materials easily decomposable in water, in which
the water-decomposable materials are bonded to each other. If
the water-decomposable materials are not bonded firmly to each
other in some degree in them, the water-decomposable absorbent
articles could not retain their shape during their use, and will
be loosened to lose their fittability to the skin of wearers
or will be broken. However, if the constituent water-
decomposable materials are bonded too firmly to each other, they
éould be hardly peeled from eaéh other in flush toilets and
septic tanks.

If the water-decomposable materials constituting éuch

absorbent articles could not be immediately separated into the



so constituted that no absorbent |ayer exists in the peripheral region, and

the top sheet and the back sheet are bonded to each other with a

wat er -sol ubl e hot-nelt adhesive or a water-sol uble enul sion adhesze%&a 2004

- di sposed therebetween in the periphekal region. 3 2 MAR 2004 However, in

the absorbent article disclosed in International Unexam ned Patent

- Publication (Kohyo) No. Heisei 11-500341, a water-soluble hot-nelt adhesive
is applied to the peripheral region to forma spiral adhesive pattern

therein, or a water-soluble enulsion adhesive is applied thereto. In this,

ther ef orgqithauadheshyenessnbeineepst g dap: sheginand ¢ eaB%%'%b%Fa%et in the
peri pheral region of the absorbent article Is not satisfactory. In that

condi ti ghcibhest eBusheghrany ghﬁhﬁgﬁgﬁg%wﬁ{ Y L8 %%]%J &4 ;Qff; fr om each

other in the peripheral region sorbent article is used, and, as
o ton | a8sehSd tor Braen Therng rt Saes gkl =t AEERRENT Alean obj ect
arti o ctiak i SeREAE Lot d BeBeRers 13 b o BIRGR e BT To each
ouner | Rl RIS £ 8B Sy Lbeq 1K ek ST eRn shhanGe e shae

retention ring 1ts use, b be Tea

f di d aof i | ush tQil LA di

of “the. FHasteaRt 85, EPREE el et Bs RERIORD oFb ARPLRIIG se b
terd bl e back | . ter- bl e .and, | i guid '

St ace Ar A R RAEY LBl PR ERP & S Rt 4 eP= NIRRT bot ween

t he back Hg erlgnd tgﬁa§urfa0e | ayer and having a snaller planar dinmension
than t hé back 3&5&0 ° 4 the surface |ayer, wherein; -2 MAR 2004 the
absorbent artigle,_ingluding, an i nner .region in which w the absorbent |ayer
is present, an Oaﬁhaﬁt%gkﬁgFrdﬂ%F%$-?%ﬁ BroRaht A ARHF ek 3T lehd the
surface | ayer bond to each other w thout interposing the absorbent |ayer
©her ahotteR CaHAT B8 bt RGBS 150 T A HE UM BF h AEEanS! ThA o
peripherahgfd e gf t he absorbent article; a thernoplastic water-soluble
adhesi véq H}%pfs EGRPRP R EISHIENSPRP B tGheAT HMedBRERY I EREE HEE 3R surface
| ayer in a predeterm ned wi dth al.ong the peripheral edge in the outer

peri pherdt® r 85P8HR; PEId% N BacRPEy SeamPasib Shirfhcen| ¥pderardfFekt - seal ed
wi th the_ thernpplastic_watersol ubl e adhesive di sposed therebetween in the
outer pettPFRETIEdr egi oR° FHESxanphes t KEIHREERBBEast ifOTnat e¥2BBLeb| e

adhesive_is polyvinyl alcohaol (PVA), nore preferably a cold water
Internationdl Unexamined Patent Publication (Kohyo) No. Heisei

11-500341 discloses an absorbent article comprising a
water-decomposable top sheet, a.Water—decomposable back sheet
andammter—decomposableabsorbentlayersandwichédbetweenthe
two sheets, in which the cdnstituent components are bonded to
.eachotherwitheawater—solubleadhesivedisposedtherebetween.

The absorbent article disclosed in this publication is
so'constj__tutgd that no absorbent layer exists in the peripﬁeral
region, and the fop sheet and'the back sheet are bonded to each
other with a water-soluble hot-melt adhesive or a water-soluble
émulsion adhesive disposed therebetween in the periphéral

region.



sol ubl e pol yvinyl al cohol derivative. In the invention, the outer

- peripheral region of the absorbent article is heat-sealed with a

-t hermopl asti ¢ wat er-sol ubl e adhesive, for exanple, with PVA, disposed in a
predeterm ned width of the outer perigpheral region. Therefore,_IQeM%Qaﬁﬂk
retention of the absorbent article during its use is good. The bondi ng
between the layers in the region ensures high adhesiveness in dry. During
its use, the absorbent article nmainly receives body fluid in an inner
region, and the body fluid absorbed by it hardly. spreads to the outer
peripheral regioRever, -2nMABnd004ptbeneher earthelsur haceibaxar apd the
back | ayer are hardly peeled off fromeach other in the outer peripheral

regi on, 19@eirhat ibhe1shedeaRinbhe A bepi i @itish QK%ﬁg}ogex«r@?‘ﬁiéi%e&et ai ned
during its use. Wen the absorbent article is, after GUsed, disposed of in

fl h tqijl 24fh j R . '
ush t qill-efo®.3atihea Wattdr s UMb B aghesicve é%&?ﬁe e 1Y ggémﬁgh%@%e

di ssociates in water, and the back | ayer an ayer are peeled

of f fropsaghedtthereq®®natbesbh: at i1 FoNStd N e lp@f:et[]e%rptthtel}eeiél "ar e

t hus- di sposed absorbéent article are separate rom-each ot her an

readily d;:e%o%;@%%ds;b@uh?@ -bfnglt_}_g@%ﬁ’ aﬁhgsrilé*,@ %%r%%@o%%gﬁﬂ%é@g- iOSLEner

peri pheral region of the absorbent artic ayer

sandwi . I d_t he .back |
Sanche Cht e Heeach e, SR A4 LSl AU MO G ek | v

eac

wat er - s esi.v i r en ccardi ngl t_ he .ahsor bent
articl eQ:!als&AV\SI (ys%eli - rﬁgg a?%ggggeggﬁag\%ﬁ%&gO%n@‘eafa}besroﬁq%é/rf% i ed of,

t he back; r fa I rconstituti it _are readily peeled off
fron1ea§ﬁlg%%e?gg%%££§33#%é g@%%ﬁ%ﬁugﬁp Fé§%?51%%%tfﬁéﬁg?8gea?% 9y

separ at o) Prefera in the sorbe article of the

i n\F/)ent i gj%é]%gﬂgggg}oef6?ﬁénlpheéaﬁ‘r?op?gt[yfir€%?% 9?3?6&%[858%95‘7%?@]1‘ or ned

al nost | th, i Qut e eripheral region qof .the article and in
the i nngl[rggileogi )(glrtllqlaﬁe;cg%f 5?%8}—’%8“%&%{]{?@? 15 ns %Mbﬁn 0035 pripHEY S regi on.
For exanple,..the.thernopl.astic t.ersol ubl e. adhesi ve | ayer .is, hmade of an

i ndepen?élnet afbﬁo%b F&SEE&@&SP‘Q?& UOF riomird He %&cﬁgapﬁyg?PdF‘f&%r%l y, the
filmfor e t.hermopl ast.i ter-sol ubl e, adhesive layer is |lamnated on the
back | ayoeéréerf r%ocoasseépﬁe%%ﬁ\@(?me‘ﬁm%sﬁ% Y%ster - sol ubl e adhesive layer is
di sposed al nost entirely gﬂ t he back |ayer with the absorbent [|ayer

overlying the back |ayer PHHEYpPET difed " WENREPYas above, the

t her nopl astic ter-sol ubl e adhesi ve | ayer can prevent |iquid perneation
t hr ough it and\ﬁ?’heqbé*ed:rte %gntgﬁexpéiﬁsedﬂ'dylff‘{%nfoft% ohf p&Ss MY oS dle

t hr ough tq§ b%fk | ayer. According to another aspect of the invention, a
: water-decomposable absorbent article in which the constituent

components are more firmly bonded to each other in the
peripheral region of the article to thereby enhance the shape
retention of the article during its use, but could b.e readily
separated from each other when disposed of in flush toilets.

According to one aspect of the invention, a water-
decomposable absorbent article may comprise a water-
decomposable back layer, a water-decomposable and liquid-
pervious surface layer, and a water-decomposable absorbent
layer sandwiched between the back layer and the surface 1éyer

and having a smaller planar dimension than the back layér and



wat er - deconposabl e absorbent article may conprise a wat erdeconposabl e back

"~ layer, a water-deconposabl e and |iquidpervious surface |layer, and a

wat er - deconposabl e absorbent | ayer sandw ched between the back | ayer and
the surface |layer and having a small @r planar di nension than the back xer
and the surface | ayer, wherein; the absorbent article including anMakit

peri pheral region having the back |ayer and the surface | ayer bonded to
each other w thout interposing the absorbent |ayer therebetween and bei ng
formed in a predeterm ned wi dth spaced froma peripheral edge of the

absor berftheasirdlage tag elyackhleaypdm;and the surface layer in the outer

peri pheral region are bonded to each other by bondi ng neans adapted for

bei ng di ssoci atbd asorbent?2akiRc2e0énakaiding andidier bendionginedrish s at

| east partially omtted to forman omtted portion. In this aspect of the

i nvent i diye ebeolpbrdicntayeans ppreshatouikd ficbupberper 1St oal Hediltm
absorbent article can enhance the shape retention of the article during its
use, anchanrhiery the ahdolhgetr #id ikbkesisfadd Heky ciSiEshd&d 0ee8h ftHdy f | ush
toilets, a large anount of water penetrates into the inside area of the
arti cl e witwtmigh ihherposihgd poabsorbehtt hey borticreHERI®n LA g
facilitating the dissociation of the bonding neans as triggered at™ the

oni tted faaitddin hnpaddéténfinédar vatiers RREGranstpat BhéPLP ddife i nsi de
-area of the absorbent article through the omtted portion acts to renove

ai r awayof r amet hebabspeRentamridid £, aanﬂheﬁﬁogléﬁyét wdter ahsolbent
article thus containing water can readily sink in septic tanks and can be

readi |y secanmpesad 4PSTeéd.id B PeFip @Hfe betwbendasd !b%@]@lé?@g 4 omtted

portion is provided at |east one end edge in the |ongitudina irection of

- the absofhesuraabiec] £yeNg nofigrleRid Redin¥d 33k MiARA LAk Mib%f’?el edges in
I1le

the transverse direction of the absorbent article. erefore, used,

t he abS(licll_ﬁ:EItinafﬁécdlﬂ:é§pfe!i:‘iﬁh%&‘ﬁm f@&&lﬁ'?%ﬁ?'&h@fbéwwa[y%gp%at{ 0 such

that the surface | ayer and the back |ayer constituting I re peeled off

from eacduotdes oy botdysiwieedges dd e, t{t@se&:?ésﬁg‘?gitée%ﬂé nga{,(gg_r. ﬁ/&fR 2004

ow ng to the novenent.. of the body to which it

For - exanpd fupid@dh@Rdiveds 1B58Seh S H R et eatenealiag fhe: hack, | aver and

the surface layer with a thernoplastic
region.

For example, the thermoplastic water—éoluble adhesive
is polyvinyl alcohol (PVA), more preferably a cold water-
soluble polyvinyl alcohol derivative.

In the invention, the outer peripheral region of the
absorbent article is heat-sealed with a thermoplastic
water-soluble adhesive, for example, with PVA, disposed in a
predetermined width of the outer peripheral region. Therefore,
the shape retention of the absorbent article during its uée is
good. Thebondingbetweenthe1ayers:h}theregionensureshigh
adhesiveness in dry. During its use, the absdrbent article
mainly receives body £luid in an inner region, and thebody f‘l‘._uid

absorbed by it hardly spreads to the outer peripheral region.



wat er - sol ubl e ‘adhesi ve di sposed t herebetween. The bondi ng neans is
" partially omtted, and therefore imedi ately |loses its bondi ng force when
‘it receives a |large amount of water, as triggered at the omtted portion.
The absorbent article thus having lost its bonding force can sink ﬁﬁki tic
tanks and can be readily bi odegraded. Therefore, the materi al £ ar M
bondi ng neans in the absorbent article is not limted to only water-sol ubl e
adhesi ves such as PVA and others. As the case may be, the back |ayer and
the surface |ayer constituting the absorbent article may be bonded to each
ot her, fHremxiang e, thdrsughacechapecabkndonpeesaichn 1e8alri ngre dtaxdigni cal
hydr ogen bondi ng, etc. The absorbent article of the invention can retain
i ts shapseehMsh ofifedram adbasovket simathepoatiedegebepneenlt hegsonf ase | ayer
and the absorbent |ayer and between the back | ayer and the absorbent | ayer
in the itwer thegshapexsemihd absbli®eout 8t peLephal dle £88iH0G. rdloyeyey, so far
as it does not detract fromthe deconposability of the absorbent article in
wat er, tdaer eftsatsd] e adhesi ve may be provi ded between the surface | ayer
~and the absorbent | ayer and/or between the back |ayer and the absorbent

| ayer to bond them ikhet ABsbbBent! £t 0818fid ha rahsophent, arkhekes SR EF
DESCRI PTI ON OF THE DRAW NGS 9 2 MAR 2004 Fig. 1 is a perspective view of

one enbogh FRshofo AIbEdsehbe 1481 & 0f aliResh P¥eHdIPRs P shel Bs @ _
- cross-sectional view of the absorbent article of Fig. 1, cut along the |line

I1-11; Fhigd SidSodiPted M aMr | e ARTQY Bekk 8hLk¢ gnastﬁeog\t?ﬂtf Eig. 1
(0] e

and Fig. 2; and Fig. 4 is a plan view of another”enbodi nent

absorbeniapeti Ghre qled € | BYENH QM RN O dH Fi%%ﬁﬁ'%FiEDthe

EVMBCODI ME The invention is described concretely wth reference to the
acconpanybRge S A% POy it dofl the BhRSLIPESLS ' dipgnt of an
absorbent article of ehe iﬁbention, ?ooE?gg %?éﬁ*?%%ﬂ%ﬁgggﬁﬁ a%bagghis top
surface ggrLypsras A-APIMASEAL,S reFEl ' -seciional view
of the abs%r bent articl ecof FP%r %Fé %&%) EFgﬁglﬁ%‘é?‘?ﬁ&%‘?@%“; g%#éggi g. 3
and Fig.+4npke Qpth plan views of different types of the absorbent articles
of the invention, indicating the bonding profile of a round-seal portion

(ormed 1 Lhe ol ese, R ageee Lapalbuthpel dhpgelfonel the

absorbent arti esignat e ansverse rectron

Lt B S R R

napkins.bégksﬁgygr and the sﬁrface'layer, and the back layer and the
surface layer are directly bonded to each other with the
water-soluble adhesive disposed therebetween. Accordingly,
the absorbent article is well self-retainable as a whole, and
after it is disposed of, the back layer and the surface layer
constituting it are readily peeled off from each other and all
the constituent layers are therefore readily separated from
each other.

Preferably, in the absorbent article of the invention,

a layer of the thermoplastic water-soluble adhesive is formed

almost entirely both in the outer peripheral region of the

article and in the inner region thereof inside the outer



in Fig. 2, an absorbent article 1 conprises a water-deconposabl e and

| i~qui d- pervi ous surface |ayer 10 which serves as a body to 2 MAR 2004
-facing surface, a water-deconposabl e back | ayer 12, and a

‘wat er - deconposabl e absorbent |ayer 1% sandw ched between the sur'iaféﬁ%l?&%r
- 10 and the back layer 12. A thernopl astic water-sol uble adhesive layer 13 is
di sposed between the back | ayer 12 and the absorbent |ayer 11. The

t her nopl astic wat er-sol ubl e adhesive layer 13 is of a water-sol uble PVA,
but preferably a cold water-soluble PVA derivative. This is provided al nbost
entirel peeiphleeabaatediayer 1Por Thaawgles,- seidibtge Bay€idaygkedd IS in
the formof an independent film provided separately fromthe back |ayer 12,
or is isolhblieoadhesiaeflidyed a natedPant hedbaekddry &7i1k2 di8bokeqcoat ed

al nrost entirely on the back |ayer 12. In an outer peripheral region I b of

the abserpentatanlyi eremlthbabaetis I Npzepeedsl ¢ Mmed: Wfltd.f Lom a -
peri pheral edge le to a boundary thereof, the surface layer 10 and the

back | ayelerkdane tiamaesedso Besthfdfld e EQ?ePliasn%méha%@ai&Ptﬂfe t he
absorbent layer 11 is smaller than that of both the surface |ayer 10 and

t he backdyamykd. and the absorbent layer 11 is present only in an inner
region la existing inside the boundary 3. In the outer peripheral region

b the surfacenl ayes wieandrchenbarkoh S48t c 12 @R MPANSIL WRHEL jycessur e so

as to surround the absorbent |ayer 11° Concrete out disposing the

absor bentayeay afs Eﬁs?@%‘é@bgﬁ.%@% eﬁgﬁréﬁ&;éﬁetﬂéi%q]é?% %ﬁg&‘g layer 12

are heat-sealed with the thernoplastic ter ubl e

At v aHSYiTent) 81eEVh 0N i LhE Bl PARSH s RAMEEPC EOEHL LA LIS eDy form

a. round-seal portion 2. The w t he er periphéral region 1'b that

et ends dd ¥Bde Rel] PhStAbedae; Louhept N bOUId U S (10 sndany 8

generally corresponds to th e o e absorbent Tayer pr e
. B 30 P, MEALAELY B VREDRoB0% 28 . e
‘body fluid from passing outside through the back layer.
| According to another aspect of +the invention, a
water-decomposable absorbent article may comprise a water-
decomposable back layer, a water-decomposable and liquid-
pervious surface layer, and a water-decomposable absorbent
layer sandwiched between the back layer and the surface layer
and having a smaller planar dimension than the back layer and
the surface layer, wherein; |
the absorbent article including an outer peripheral
region having the back layer and the surface layer bonded to
eachotherwithoutinterposingtheabsorbent1ayertherebe£ween
and being formed-le a predetermined width spaced from a
peripheral edge of the absorbent article; the back layer and
the surface layer in the outer peripheral region are bondéarto

each other by bonding means adapted for being dissociated in




wi dth of the outer peripheral region |b, or, as the case may be, the wdth
Wof the round-seal portion 2 in the outer peripheral region I b may be

" .smaller than the width of the outer peri pheral region | b, as shown in Fig.

3. In the enmbodinent illustrated in Eig. 3, the round-seal porti.of @;&ﬁsy&nq
formed into a strip configuration to extend the entire periphery of fhe
absorbent article, having a width designated by W The width-Wof the
round-seal portion 2 may fall, for exanple;, between 1 and 4 mmor so. If
the width Wis smaller than the |owernost limt of the defined range, the

shape- [ GLANEnROLAE flnd I1f AREADER! LM ILELE daidL P diptc dpymver, i

the wdth Wis larger t e uppernost Timt, e absor bent

layer ingdhe el regl e lia shal | decrease, so that the ability of the
absor bentO ar tdlncl ell to g)bso?ﬁ%ﬁody fluid will be lowered. In addition, the

b b : i ; I d- | . 2. wll. b I
sbeorbemt o] gheuk 054, cpU5P 8,01 SRNREU. S LALLM P, Poor!Y
£ 1 e oo MO 05 L SRR L AT S e

strip-liKke round=-sear portion avi ng :
t he out Lpheral region Wit.h that, the surface | ayer. 10 and the
" back | a%l}eo%éagreer%ﬁ%fgo%&#dgaetaorte]acc]he SRS hE A 81 e‘P’h%’éﬁ%‘@neral

[ | Q. | diti ' he t I 1 d1 heat - led i
the ot r IR bRk a T oL beR 5 e BAPEPArHc WIThOOh S R t h t he
t her ropl asti c _wat er - sol ubl e adhesi ye | ayer 13 of PVA.or the |ike disposed
t her ebetwedT 3% ﬁ‘&OBBEQ‘?ﬁ@"%ﬁ%H&Pﬁ bAtREch t R APEdES aYER 9B W t he

back | ayer _'chlis enhance Therefore, while the absorbent, article 1 is
fitted t9 the SkFRQFI §r ORIGEEds RATNAGTL AF nENPL £OBRdRS BRANS i n

additio the surface layer 10 and the back layer 12 cqonstituting it are
har dl y pn%‘éﬁ*léeﬁoﬁb#%ﬁ%aﬁaﬁ! Bgﬁe‘fll?%O%%tb% é—‘rfy e PREAANI BERBA 3.
According#ﬁ% d%%ing its use, the ahsorbent article 1 is hardly |oosened or
broken. &R HE RIS WLFFAY BOF HR@ -oul R RIS 1SRer e MagraNaBing
attained via the water-sol yubl e adhesive |ayer 13 of PVA or the |ike

di sposePBRE R ABLPDS aPErde B et 12 abroshenrt assiglectemiegh ve | ayer
13 well swells in water and | oses its adhesiveness when the absorbent

articl e ih¢ SMidhied PREEAONGREHD IR ToMmOVE LAV abitrersthfRPEPentept i c
tanks. In the thus-discarded absorbent article 1, the surface layer |0 and
t he back®Fayete 1 2ndmAsiRrdi’dyl hebhegis oenteathlot @ éhusceneaining out er
peripheral region |b. 2 MAR 2004 As a result, the discarded absorbent
article Y2ter GABnITREd1LY & cin afRtimdtaeke endr giam beadeagilgepar at ed
into the surface |layer 10, the back layer 12 and the absorbent layer 11. In
addi t i ondevRPResp@nEReBeE8-into the inside area of the absorbent article 1
t hrough the del am nated space in the outer peripheral region Ib, and acts
to renove air ahpartasulas absorshdes igabilel that thscomdicngdypotrhioabsor bent
article 1 thus containing water with little air therein can readily sink in
septi c tAfkeranidled atukedrt onepandtestyd anctiiddongdituiddmall dayecsiand

"bi odegraded therein. In the invention, the surface |layer 10 and the back
|.ayer 120&rthgoadedrbentaghtocher via the thernoplastic water-soluble
adhesi ve | ayer 13 therebetween, only in the outer peripheral region | b of

t he absorbent a¥d oglicted sorthah isherabidelemt batth shdeledges rief aha its
shape owing to the layer-to-layer bonding only in that region. Therefore,
in the absanbeatsar tiitketiponi tofi hmnesesspeyt t arboslet heraerstbi-uent.

| ayers with an adhesive in the inner region la, and it is rather desirable
not to behdithesed n dHeeabsbebeneghpbitBe Mhereckheraghsaidetawdddicbe 1 is,
after used, disposed of in flush toilets and led to septic tanks, the

surface hayer séparsk idie shatkthayameldueensti Iazh;élngnhttﬁé%a&@ibwrpeel ed
off fromeach other in the round-seal portion of the outer peripheral

r egi 0_ndl bﬁnéﬁﬁithhgnéﬁioé?éfﬁeeﬂréd §£€ fromSes ERYhErSEPRLAHEL: datkAkRe
I'nal vi aua

in the transverse direction thereof owing to the movement..of

the body to which it is -fitted.



14 - 2 MAR 2004 surfacerlayer 10, back |l ayer 12 and absorbent |ayer 11, and |

then i medi atel y deconposed in water and bi odegraded. |f desired, however,
‘the constituent |ayers nmay be partially bonded to each other MLEQ ? ?aﬁgﬂly
wat er - sol ubl e adhesive in the interface between the surface |aye &”a

t he absorbent |ayer 11 and/or the interface between the absorbent |ayer 11
and the back layer 12 in the inner region |la of the absorbent article 1. In
t he absorbent article |, the water-sol ubl e adhesive |ayer 13 is forned

al nost entirely on the top surface of the back |ayer 12, and it acts as a
body fluid | edikepeseapiliengthayendiny hbass ishfobndy Hy hedthavahgnpassed

t hrough the absorbent |ayer 11 is absorbed by the water-sol ubl e adhesive

| ayer 18heo backydrty drheatmbdyhél siud fhremlpassi ngitiut ai daetrhopugbtibe back
| ayer 12. As set forth above, the thernoplastic water-soluble adhesive

| ayer l%aisrpsefebabl ydhedévef dispated- sakibbetW¥Anf.il m nore preferably a
filmof a cold water-sol uble PVA derivative. The film prepared separately

fromthe back Thyesod®@ing mexms Qe rpditel 23A6K dn@ied,2 and the riefbear at ed
with the back | ayer 12 by neans of |am nation. on the other hand, a

t her nopliagieldd avallgr 168kubl esadbraing foaycdesdplited dde e LORasyef ace of
the back layer 12 to cover alnobst the entire area thereof. Except for PVA

any ot hemowatelofs alatddrs, adhes vggefod heathseahiiR@ear 4443k hawei n,
i ncluding, for exanple, water-soluble polyners such as 15 2 MAR 2004

pol yvi nubspiHbealti defec]anthhs oty yhenesrlieki soaningr tdecconyl wWish, etc. --
The anpbunt of the filmlike water-sol uble adhesive or the coating

wat er - salnubkpt adhesiveaddRld i lel e ddie ¥ 84BHA=52akR0N t+RE - 2rpref @bl y falls
between 10 and 30 g/nx. Wthin the defined range, the adhesive does not

| Nt or e cuizias aet hdaldi 112) neRnknihNed Quat.seal RELILEB Zoigit he out er
0 I n

peripheral region I b of the absorbent article dispose ush toilets

and | ed 1tign;3QRf £6 drARKRataRdsbl GrALNas SENRSS sheneOURA £R5 saRg retention
of the absorbent article 1 during its use. ‘
As the case may be, the back layer and the surface layer
constituting the absorbent article may be bonded to each other,
for example, through mechanical compression sealing, or
chemical hydrogen bonding, etc.
The absorbent article of the invention can retain its
shape even when an adhesive is not provided between the surface
‘layer and the absorbent layer and between the back layer and
the absorbent layer in the inner region except for the outer
peripheral region. However, so far as it does not detract from
the decomposability of the absorbent article in water, the
water-soluble adhesive may be provided between the sufface
layer and the absorbent layer and/or between the back layer and
the absorbent layer to bond them in the inner region ofhthe

absorbent article.

BRIEF DESCRIPTION OF THE DRAWINGS



The back | ayer 12 is readily dispersed in water jets in flush toilets or in

. water in septic tanks. It may be fornmed of water-deconposabl e paper,

‘wat er - deconposabl e non-woven fabric or the |ike that contains

wat er - di spersible fibers. For exanpl®, it may be made of ( 1) a ) WMAR 700k
. wat er - deconposabl e paper sheet of pulp fibers in which the pulp fibers are
bonded to each ot her via hydrogen bondi ng t herebetween, (2) a

wat er - deconposabl e paper sheet of pulp fibers and ot her water-di spersible
fibers of rayon or the like in which the constituent fibers are bonded to
each ot her witFig.wat ée- sobeltspehitider vied) o wakeed@oaipesabloe paper sheet
of wat er-deconposable fibers in which the constituent fibers are sinply
ent angl edbscotbed) aartuiatler -odeadisp dsatde: irer}- woven fabric of

wat er -di spersible fibers having a relatively short |ength where the
constituent fibBeys nie 4 oreedl-yeentanghedidvhoougle ¥8&6FbERt g dikeat ment..
16 -2 MAR 2004 If desired, the outer surface of the back |layer 12 (this
outer surff atigy sear,\Vvesitasldrgardent: fcing.isur f ace) nmay be coated with a

wat er - sol ubl e resin such as a polyvinyl al cohol, an unsaturated carboxylic
aci d copol yner Fag.t Beid ike1ahhuseqost athe bacRBekt! a¥€icie Y4 Idhdhd
impervious to fluid. The absorbent |ayer 11 may be made of, for exanple,
wat er - deigprpiapahl exrppelg. P4 ki non-woven fabric. For exanple, air-laid
pul p or the Ii1ke .may be Tormed into the absorbent |layer 11 to have a unit

wei ght (Met suke)igQf o rodn §0ph an’ QMo Pl 2 8Qend P Eﬁ\ESd‘gHEEE of the .. .
“wat er - deconposabl e paper is used for formng the absorbent layer 11, it is

desir ablghdddlern Rt 1d Yo Oft Heel Bld M8 3o hi n sheets of mater-deconbosable
papers are stacked to formit, since the thus stacked sheets are well

deconmposabl e i n WakgERIERTORXBFPhfE, SrkeirEReRliSon ke - decomposabl e

paper having a unit weight o rom10 to 20 g/ are stacked to formthe

absor bent | aye : if I 0, jer i.t.h a
mater-smelIablgh%ié?ﬁbgﬁ%ﬁngggg% %5%%%? a 6%€%$§%£qﬁﬁgl?§E%§%%§%6%)stacked
to form t: | g The, sur I j f.or anpl e, made
of a mt%@gg%?ﬁ‘%%g’g&“ﬂ%‘f% oh ?E a’f%f‘. ‘:::La:gf as%%ﬁé? %‘g‘éi&%‘”t%weggt ¥ hand, a

plurali té&n@gdﬁﬁ@rﬁﬁ %Pfanvv%tb%%’r%a%%%%%il% B%pﬁﬁe ”PP{YQEthF@; o cgjcilgfn

a
wat er - deconposabl e non-woven ric to formthne surtrace nthis

, - I - bl b
"htegr at S A ERB, AP EAE S SRR SRR TRETET 6 BT BRRERATS S nce
th f ! | i to.th | yi b bent
e P dicans], AL RO BB VL e

u : i i ig. 1. Fig.
iIIus?ra%€§l§£%cgiggﬂda%hgggi%%%?gg?“?ﬁéggrﬁgéﬂf;Fﬁ?eﬁg?O#%apﬁg%ﬁgabsorbent

article'4lérgagﬁgggn i_n Fi héig?terigligof the canstituent |ayers and

i.n .4,
the water- S0 e éﬂé%ﬁJEL‘5§é?£l ETth RESafh Hde #RsPRReRbsor bent

article Ny ra inFigs..1l 2 and 3., In the outer peripheral region
b, mﬁth%ﬂ l%#%%d%%ﬁ%“%ﬁé“ﬁ%& nﬁ'%gfﬁilfﬂ Fﬁ@r@ﬁ@?&é@n??ﬂ 148r95ce | ayer
10 and the back |ayer 12 ar heat-seaged vi.a_the thernoplastic

wat er - sof GB"E“adF8si R Ja%%‘“f?‘egfl,nF Fadtdrdite, ANPVRSS ARAGENEREA | | ke

di sposed thereb&tmefn ,therg%g fornin%%émo round-seal portions 2a, 2a. The
r ound- sebPPBHFEF DAL shirsst ign o sheamhsaebene ardiisd-ssdal dpsignaked in t he
enbodi ment illustrated in Figs, 1 to 3, in that they are forned into a
strip coYitgquRBfidhTRESNEFECH Preadiet e Foned akilyt pevPendirybar tinthae
absorbent article | A of Fig. 4, the round-seal portions 2a, 2a are forned
at bot h 41B8cBigRsY ofSt ResSh8asEBEnPYakticle | A | ying opposite one anot her
in the transverse direction (in the X direct.ion), and extendi ng al ong each
si de edge.in t &g ghForEntaprdilcdet péntieninventiah radutwrodn Fibgn Lhis, the
round-seal portions 2a, 2a are not endless, and are provided with an
omtted @@qﬂt‘f‘b@ﬁ.@a;s for pantiliners or sanitary napkins. As shown

in Fig. 2, an absorbent article 1 comprises a water—decompos'able

and liquid-pervious surface layer 10 which serves as a body



is 2 MAR ZCA | east one end edge of the absorbent article | A Iyrng opposite
one another in the longitudinal direction (in the Y direction) . The
-embodi nent illustrated in Fig. 4 has two omtted portions 4 at both end
edges in the |ongitudinal direction,1ghich, however, is not limt tk\%g\ ?,W*
desired, the omtted portion may be forned only at one end edge 1

| ongi tudi nal direction, but not at the other end edge, on which, therefore,
t he round-seal portion is continuous. The omtted portions 4 nay be

provi ded at both side edges of the absorbent article | Alying opposite one

anot her favirme suansyesse atest-derompodathe %K ecdyon) 12, angaexd endi ng
al ong each side edge in the longitudinal direction (in the % di rection)

Hovever ,wd teicasa-oiigi sa i e i e tPeYlede d 1 a8 a Rk lcRedep S€igesH i thd he
transverse direction X, the bonding strength between the surface |ayer 10

and the dackad@yeaydZ i1 t4ved Othét @AJROrid QNS PECONR Unsdts,

‘relative to the shear force in the directiion X of the absorbent article

fitted twatde Skivbné RINRARRS 12287 8R05g, gkt béeéeeémeéﬁ thatpddie omitted
portions 4 are provided at the end edges in tﬁ | ongi tudi nal direction of

the absorbest 87 td€d exn@SaSdOMhen® Figer 41 The absorbent article 1Ais so

~ constituted as to have the strip-Iike round-seal portions 2a, 2a formed on

~both side edgesidichBenbpansy sbsetly a6lignd %dtte\éﬁve PLegeley ungd W dth

W and in this, the surface layer 10 an back [ayer are -seal ed

in the rQ%éﬁﬂoﬂ%ié% Zg:léltzgme%?r fl%rg cold watgr '\@@8}8’% l e the

absorbent - article TATs fitt the s of a wear er can vie retain

its shapger s ise notTl.ll%Oig Hady g:iﬁgﬁgyeﬁﬁer%rﬁgb gl% %% K lcla

direction X. When the sorbent arti used, %d of in

flush tojbet sfhéadf%rege sa)g%%rlf gdp\g@tler ggg%rg{, | nt |t thr ough t he

omtted portions ther acl tati ng SSOCI atl on O]Imtﬁ

??igggizéﬂﬁtﬁt ﬁ%gonittleta%%éﬁ%en%%ﬁ%ﬁr R e ?;%égtﬁﬁ%rtftrg i nto
I ndi vi ngk { 2Y&] $hd Eogﬁréfc f%l %% roﬁgﬁh?H9V|n peneg ated into

the inside area o € absor arti et rt?bn acts

to nove e rbent |c result, the
absorben‘t}"E ? %ﬁﬁéggon a?%rgﬁ mﬁtéﬁ éﬁéragﬁY? s?nk in septic t anks.
Accordi ngly, ev |f the sol ubli I N wat he .round- seal tions 2a,
2a is pogry theﬁg sor 'Epgfﬁka r??ﬁ%?ihﬁH%Fﬁg %&ﬁ?rggﬁi

septic tan S 2 rece ve_a_lar anoun&%ﬁ .g% er _therein, thereby belng
readi |y deconposed nﬁt%ﬁH: eEﬁﬁﬁ%q fﬁﬁ%ﬁipﬁebﬂﬁ%%%beﬁﬂﬁer 7.0

and the abs rbe 1, .and/ e abs r bent 11 and t he back
| ayer 12?§r é thfﬁg ’ Fﬁ the ﬁ%?e}a¥ﬁ#, o pack

therebetie Lé? inner L 8|on | a,.the absorbent artlcle havi ng sunk in
septic t ank&* Iarree arypatgd; o ReGHbiFAL oF hheep! ?Wbdﬂglﬁn%‘}?e"-%tft ed
portions WQ IS reaﬂ@yy g&arated i_nto individual %ers so that the
surface FHFe?PIOTRIN HeVSFadl| s sEpdrlarelh FFdﬁFﬁh@fdb% R gdift snafarell

layer 10 and the back layer 12, and the absorbent layer 11 is

present only in an inner region la existing inside the boundary

3.

In the outer peripheral region 1b, the surface layer 10
and the back layer 12 are heated under pressure so as to surround
the absorbent layer 11. Concretely, without disposing the

absorbent layer 11 therebetween, the surface layer 10 anci'.the

back layer 12 are heat-sealed with the thermoplastic water-




order to ensure the penetration of a |arge anount of water into the
.absorbent article through the omtted portions- 4, it is desirable that the
omitted portions 4 have a width L ofjfrom10 to 40 nmm |f desired,Mithellk
omtted portions 4 may be divided into plural parts on both end edges in
the longitudinal direction thereof. In this case, the overall wdth of the
plural parts to formone omtted portion at one end edge may fall within
the defined range of the width L. In that manner, the enbodinent of Fig. 4
IS SO cerRIuPlY edhRavenabgeri 53 pesimva ey thedi i Ké idppddiside alpa of the
absorbent article | Athrough the omtted portions 4. In this, therefore,
even wWheshdme woldidddy fidkmval efodfad I 1 gigd-isgale portions 2a, 2a is
relatively poor as set forth above, deconposition of the round-seal

portions 2a, 2&nheaRiden W theraidedeasphelrgderesidt 1henfpiddggeortion 4.
Due to these omtted portions, the node of formng the round-seal portions

2a, 2a ifdiptend Eieetrgghregaqnéageeﬁé-@@%ﬂéﬁ%o\eﬂnfdfa .gh?ﬁﬁy%@\m& 3

wat er - sol ubl e adhesi ve of PVA or the like. For thi t heref ore, Yerrpl oyabl e

is any mﬁéﬂré&@id&ﬂ%ﬁ“% B WaeS off eﬁeej%@ﬂigfdxr?ew%%gﬁ# t h any

ot her er-sol ubl e or water-swell abl e "adhesi ves oge

mechani Gate RONAINY £ ALG pREGESN2D! Ynaids thHE LBYEND] hagk,slfe of the
absor becrgé%rti cl g? that 1s, the outer ‘surtdce ogn%tgf%g%}g%ayer ‘%li{j(thi S
outer sugface seryes as a garnent facing surface) is 21 - 2 MAR 2004
entirely coated vaM!t?h an adhesive and further covered with a release film

for protecting -Itﬂéerggﬁlg_sg%%g%%%ﬂfont ﬁaggg%e?%ﬁeméJ gmtfggt%gsor@iernet article

is not- used. Al'so prefera the rel ea M TS deconposabl & 11 wat er .
Still pref. , f e absorbent article is also
decomosﬁ%ﬁﬁﬁyﬁﬁ%%%%@%%ﬁ r’lr\?eecﬁl%noﬁgﬁ’sgaésgrsi k85 FHS R det ai |

with ref&g’en%ﬁe width W of the round-seal portion 2 in the outer

peripheral region 1b may be smaller than the width of the outer
peripheral region 1b, as shown in Fig. 3. 1In the embodiment
illustrated in Fig. 3, the round-seal portion 2 is formed into
a strip configuration to extend the entire periphery of the
absorbent article, having a width designated by W. The width
W of the round-seal portion 2 may fall, forr example, between
l and 4 mm or so.

If the width W is smaller than the lowermost limit of
the defined range, the shape-retaining force of the absorbent
article 1 will be low. However, if the width W is larger than
the uppermost 1limit, the area of the absorbent layer in the inner
;:egion la shall decrease, so that the'ability of the absorbent
article 1 to absorb body fluid will be lowered. In addition,
the absorbent article 1 having such a broad round-seal porlii.‘ion

2 will be poorly flexible and will give a hard feel to the skin



to the foll ow ng Exanples, which, however, are not intended to restrict the
scope of the invention. For the exanples of the invention, pantiliners were
.prepared as shown in Figs. 3 and 4. The pantiliner had a |l ength of 140 mm
and a width of 55 mm For this, the surface |layer 10 was made of a
non-woven fabric of wet-spun |lace having a unit wei ght (N@tsukeﬁ.@@@Aﬁmk

g/ nZ, and the absorbent l|ayer 11 was nade by |lamnating five sheets of

ti ssue papers (water-deconposabl e papers) having a unit wei ght (Metsuke) of
14 g/n2. In Exanple 1, used was a non-woven fabric of wet-spun |ace having
a unit wl ghtweaifre4b t@ R ifcdr itthd sbadktemyer 12, and a water-sol uble PVA
film(having a unit weight of 40 g/ne) was prepared for the water-sol uble
adhesi ve | ayer 1h3theepanasehytbaoapsbenbaek akayenel?., bn soramphiake2 and 3,
used was the non-woven fabric of wet-spun |ace having a unit weight of 45
gbne forrddifi-BRek payehioh2? RawiRg W iRiedetlerlifeBVai ithm (havorhe unit -
wei ght of 30 g/nk) serving as the water-sol ubl e adhesive | ayer 13 was - 2

MAR 2004 Bhe@waladputi phbbel bagidrys! 32 dy+hadl nald 8grkhem; e Exanpl es

1 and 2, the round-seal portion was forned entlrefy in the periphery of the

panti i ney an@StRBALI Nafied: 13- afd dhe 19t Behaband, darEyXenR &; 3-cHd1e

round-seal portion was fornmed to have the omtted portions on both end

edges i pdider angighedianalegi bRCHH On 1qf aaggtgaﬂ; 1l sirfagy Eﬁgftégq_v%é& Fig. 4.

Each omtted portion 4 had”a width L of mnm " The ro seal portion 2

o T il LY Of e DR NS [ TROBY DAt Aoald AgRBA BAYIRGdayer 1O

and'phg back layer 12 offset iInwardly from'he periphera e of the
pant | Lo el ey el o g ek ol IR ABELL 822 s
L7 2 S A0 RS, Shagil s L 1ALyl L o e |
Per 1 et She LB el UNIET e RFIR AL Lab, B0yl BLERUPERS: A
oS! L R e SABCOHEIRECL 48T hfatERanc e 4o gl sllpiient
Lhe 1 AneLpkEpka ol s SRRLEL: (L, HegBiamles sand, Copparat ve
the ab$0£'g€Q5_n£ ay&L s]hlapvevaﬂs a';]l%t, ti% gggigfgr%, It 4 rsu%:%acien 1%9%9 8%
the back layer 12 constituting it are hardly peeled off from
each other in the outer peripheral region 1b. Accordingly,
'during its use, the absorbent article 1 is hardly loosened or
broken.
Since the heat-sealing in the outer peripheral region
1b is attained via the water-soluble .'adhesive layer 13 of PVA
" - or the like disposed between the two 1ayérs 10 and 12, the
water-soluble adhesive layer 13 well swells in water and loses
its adhesiveness when the absorbent article 1 is, after used,
disposed of in flush toilets and led to septic tanks. In the

thus-discarded absorbent article 1, the surface layer 10",and

_the back layer 12 immediately peel off from each other in the



'_ 23 - 2 MAR 2004 region |la of the pantiliher. The pantiliners thus produced

in the Exanples and w Conparative Exanple were subjected to a wear test, a
‘test"in wa septic tank, and a test for deconposition in water. The data

obtained are given in Table 1 bel ow. jgWar Test) The sanpl es mefgsyﬁ§tﬁﬂkby
ten panelists. After used, the condition of each sanple was nacr opi cal

checked. In Table 1, "O' indicates that the tested sanples were not broken;
and "x" indicates the tested sanples were broken. (Test in Septic Tank) The
sanpl es were disposed of in aflush toilet and led to a septic tank. In the

septi c tanker ther hsthewd Drerefiencib sanpl e was nmacroscopi cal ly checked. In
Table 1, "O' indicates that the sanple were pulverized into individual

|l ayers imedi atzal ¥ woenlt pdtatostheqsaphbsotBaks Adic e 1i ndi Galgs that
the sanples were not separated into individual |ayers. (Test for

Deconposi éd oo i sephéiterlanke as@rmb%% wRE@ei St 8da8EEPT Qéﬁgr:&@e& henwat er
deconposability test in JI'S P-450 PreC|ser each sanple was cut to have

a | engt hepé sk fmeandyarvi ¢lf Rnef bd0k Ryt o 818 1 3Q8sBknhagkerydil | ed
with 300 i of ion- exchanged water, c? stirred therein with a stlrrer

The revoiyti omh aldatike ost, i &é@ér%@%ﬁ@éﬁn\e@ {:ﬁesiﬂsr{cfeg ardi®ofapl € vas

periodically checked, and the time taken by it until 1ts dispersion in

wat er Wagpsorbent article 1 through the delaminated space in the outer
peripheral region lb, and acts to remove air awa_;g from the
absorbent articlel. Accordingly, =the absorbent article 1 thus
containing water with little air therein can readily sink in
septic tanks and is further separated into the individual layers
and biodegraded therein.

In the invention, the surface layer 10 and the back layer

12 are bonded to each other via the thermoplastic water-soluble
adhesive layer 13 therebetween, only in the outer peripheral
region 1b of the absorbent article 1, so that the absorbent
article 1 can ret.ain its shape owing to the layer-to-layer
bonding only in that region. Therefore, in the absorbent
article 1, it is unnecessary to bond the constituent layers with
an adhesive in the inner region la, and it is rather desirable
not to bond them in the inner region la. When the absorbent
article 1 is, after used, disposed of in flush toilets and led
to septic tanks, the surface layer 10 and the back layer 12
constituting it are readily peeled off from each other in the

round-seal portion 2 of the outer peripheral region 1b, and the

absorbent article 1 is readily separated into the individual




24 2 Mar 2004 recorded. In Table 1, "O' indicates that the sanples were

deconposed in water within 100 seconds; and "x" indicates that the sanples
-wer € not deconposed in water. - Tabl e 1 ConparativeExanpl e 1Exanpl e
2Exanpl e 3Exanpl e 1(Constitution)Surface Layerwet-spun | acewet --sfjulipR 2004
| acewet - spun | acewet - spun | aceAbsor bent

Layer wat er - wat er - wat er - wat er - deconposabl e paper deconposabl e

paper deconposabl e paper deconposabl e paper Adhesi ve Layer PVA fil nl am nate of
wet - | am nat e of wet-Back Layerwet-spun | acespun | ace and PVAspun | ace and

PVAwet - spuii akcaCeiy énfliol, nbéak 1E8srODDaddaskerbEast] dyeSent i tnd @RkROOK
(floating) Test forDeconposition i nOOOOwater N e 26 - 2 MAR 2004 As

set for timmaldawe cliyhaevoips s dacompesay %nﬁbﬁﬂén@@@fa@ééi cler gbstiked, nvention
has no absorbent layer in the outer peripheral region, and the surface

layer  amdvich@erhatke lcaest iaansid tHYERE ddy BEGdeaissRALEH Mt {L Bach
wat er - sol ubl e adhesi ve | ayer di sposed tHherebetween, “in the outer peripheral

regi on. oteelard, askagedipewstel 26610BYE a0k 198 DAk d ayee Garst 't Lg“ ng

it are firmy bonded to each other in the outer peripheral region,

absor be e tAfddrC kReWoht £4&4 Al A% 19 éﬂéﬂﬂa@%ﬂsg&g;ehﬁnﬂgfer U ta*},]%r/%‘}r e, when

the absorbent article is, after used, dispose ush toilets, it

recei vesia hataerafBUlcleN\@her awsm&gt flraﬁér%rte ggha%%q 368,44y § a0 the

back | ayer constituting it are separate her Tn the-“out er

peri phernal HEFHRN.; dﬂ&r?té%qfnogpi%itﬁit{}%era%tyoqb%%ctor%;@#eoq of the article

within a short period o I'nventi on €en ‘described in

det ai | d wi i mbodi i il Db
etarl and wt Enrﬁﬁﬁ{%ﬁﬂﬁé%ﬁcﬂld% ,‘[?[, oL ROt S —tg'o%t?bofén&lld&%%/:lfvle ©

apparent to one s e art that ‘varrous changes a cations
Con e, T 1 ) U R L 00 0RO} o LS 2 T
back layer 12, and it acts as a body fluid leak~preventing layer.
In this, the body fluid having passed through the absorbent
layer 11 is absorbed by the water-soluble adhesive layer 13 to
prevent the body fluid from passing outside through the back
layer 12.
As set forth above, the thermoplastic water-soluble
adhesive layer 13 is preferably made of a water-soluble PVA f£ilm,
‘more preferably a £ilm of a cold water-soluble PVA derivative.
The film prepared separately from the back layer 12 is laid over
the back layer 12, or is integrated with the back layer 12 by
means of lamination.
On the other hand, a thermoplastic water—soiuble
adhesive may be applied to the top surface of thé back layer
12 to cover almost the entire area thereof. Except for PVA,

any other water-soluble adhesives for heat-sealing are uséble

herein, including, for example, water~soluble polymers such as



specification is taken to specify the presence of stated features ,
“integers , steps or conponents but does not preclude the presence or
-addi'tion of one or nore other features, integers, steps, conponents or
groups thereof. 27 What is clainmediss: 1. A Water- deconposablejh@ﬁ@r?
article conprising= - 2 MAR 2004 a. back |layer nade o |lam nate materi a
a wat er-deconposabl e sheet an | a |ayer of thernoplastic water-soluble
adhesi ve; a wat er-decanposabl e and |i qui d-pervious surface |ayer; a
wat er - deconposabl e absorbent | ayer sandw ched between the back | ayer and

the surfeckyvayel agpyirhalidenea, snahd eripblamerl shamasion t habackidayer and
the surface | ayer; the absorbent article including an .outer peripheral

regi-on havpobyhdéme, back. | ayer and the surface | ayer bonded to each ot her
wi t hout interposing the absorbent |ayer..therebetween, and being forned. in

a predeterni nedrhw dirdusnaedd theo ampe s kBhesabr 288001 e t dien &PsEs hpnt
article; and the back | ayer and the surface | ayer being heat-seal ed by way

of interpnsiagathey lveeir-Gfo tderaepistive Wabehi=a0ty bl ge adhiasd Ve gi sposed’

therebetween along an entire length of the outer peripheral reglon 2. The

wat er - degorposabl @ ralreaipant fé'lﬁ.lscﬂ:)ét@ée§elt0 gt Bol gy, ai %%ﬂW&' n the

t her nopl asti c wat er-sol ubl & adhesive i s polyvinyl af cohol

wat er - deﬁ@ﬁméabi:@nae§O&B@nfad%tswee desSHot of r&&fﬂézﬁé gh{1 ' n the

| ayer of thernoplastic wate-soluble adhesive is formed nost y |n e out er

peri pher aélaﬁghaalaﬂqd @R oA 29 O 1 5150 GG LHE QWS p@el L Rbe Al region
of the absorbent article.
region 1b of the absorbent article disposed of in flush toilets
and led to séptié tanks, and its adhesiveness is enough for shape
retention of the absorbent article 1 during its use.

The back layer 12 is readily dispersed in water jets in
flush toilets or in water in septic tanks. It may be formed
of water-decomposable paper, water-decomposable non-woven
fabric or the 1like that contains water-dispersible fibers .- For
example, it may be made of (1) a water-decomposable paper sheet
of pulp fibers in which the pulp fibers are bonded to each other
via hydrogen bonding therebetween, (2) a water-decomposable
paper sheet of pulp fibers and other water-dispersible fibers
‘of rayon or the like in which the constituent fibers are bonded
to each other with a water-soluble binder, (3) a water-
decomposable paper sheet of water-decomposable fibers in which
the constituent fibers are simply entangled, or (4) a
water-decomposable non-woven fabric of water-dispersible
fibers having a relatively short length where the constitheﬁt

fibers are forcedly entangled through water-jetting treatment.
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claim3, wherein the thernoplasric water-soluble adhesive |ayer is nade of

an i ndependent film di sposed separately fromthe back |ayer. B. The

wat er - deconposabl e absorbent articlejgs set forth in claim3, wh

filmfor the thernoplastic water-soluble adhesive layer is |lamn
back | ayer

claiml;
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6. The water-deconposabl e absorbent article as set forth in
wherein the back | ayer and the surface | ayer are heat-seal ed. al ong

the outer peripheral region at |east both side edges in a |ongitudinal

directi orf dlestifedgbsne bante didurdR o o tA-HALI{c1HaGYER03ab] £n 8bsAIhaNnt

article

conprising: a back layer .nmade of lamnaté material of a

vat er - deapipasaklee-veshgsta @@&n@nl%vﬁ&h@ﬁg SuMBLEL 7 GRGOPROSERE &3 At n

| i qui d- pervious surface |ayer a.water-
sandw ched Jaglareen 1tka hagkshayesyand ddhe supby

smal | er

econposabl e "absor bent | ayer

¢
pl anar di mensi on than the back | ayer ang the surface layer:

ih9YeraPBghbayi ng, a

t he
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FRotyte

| ayer and the surface | ayer bonded

other wt

absor bentnd aygry thegebet svueen @ndihelng §od ngd #0844, 29

The absorbent layer 11 may be made of, for example,

water-decomposable paper, pulp or non-woven fabric. For

example, air-laid pulp or the like may be formed into the
absorbent layer 11 to have a unit weight (Metsuke) of from 50
to 70 g/m’ or so. In case where water-decomposable paper is
used for forming the absorbent layer 11, it is desirable that
a plurality of relatively thin sheets of water~decomposable
papers are stacked to form it, since the thus stacked sheets
are well decomposable in water. rFor example, 4 to 8 sheets of
water-decomposable paper having a unit weight of froﬁllo to 20
g/m* are stacked to form the absorbent layer 11. Sheets of
water-decomposable paper coated with a water-swellable resin
such as polyvinyl alcochol or the like may be stacked to form
the absorbent layer 11.

The surface layer 10 is, for example, made of a
water—deqomposablenon—wovenfabrh:ofspunlaée. (klthedther
hand, a plurality of sheets of'ﬁater—decomposable paper may be
stacked on a water-decomposable non-woven fabric to form the
surface layer 10. In this case, the non-woven fabric andithe

water-decomposable paper may be integrated through hydrogen

out i nterposihg the



" absorbent article; and -- the back |ayer and the surface |ayer being
heat-sealed with _ interposing the PVA filmtherebetween along an entire
| engt-h o the outer peripheral regioni78_ A water-deconposable.gpmﬂ%ﬂQﬁﬂp
conprising= a back |layer nade of |lamnate material of a water-deconpasabie
sheet and a. PVA film a water-deconposable and |i quid-pervious surface
| ayer: a water-deconposabl e absorbent |ayer sandwi ched between the-back
‘layer and the surface | ayer and having a snmaller planar dinension than the
bat h | aysrndin tche needildne .| agencet tiee pantfiddeneayiencll 0dhegs ato AT ;
peri pheral region having the back |ayer and the surface | ayer bonded to

each ot hercwétimy itet etpesingidtie ahsonbebtbeayerider ehat ween, jand being
formed in a predeterm ned wi dth spaced froma peripheral edge of the

panti | i neregexhile packorayea and Hdwe .aspnhzeeitgyer hdrmratesis seal ed
W th interposing the PVA filmtherebetween along au entire |ength. of the
outer petitPhgt athd eghOre avda ABERAT, Fod A OJARE L Fig. 1.

Fig. 4 illustrates the second embodiment of the present
invention.

In an .absorbent article 1A as shown in Fig. 4, the
materials of the constituent layers and the water-soluble
adhesive layer 13 are the same as those in the absorbent article
1 illustrated in Figs. 1, 2 and 3. In the outer peripheral

' region 1b, without disposing the absorbent layer 11
therebetween, the surface layer 10 and the back layer 12 are
heat-sealed via the thermoplastic water-soluble adhesive layer
13 of, for example, a PVA filmor the like disposed therebetween,
thereby forming two round-seal portions 2a, 2a.

The round-seal portions 2a, 2a are the same as the
round-seal pori:ion 2 in the embodiment illustrated in Figs. 1
to 3, .in that they are formed into a strip configuration to have
a predetermined width W. However, in the absorbent articie 1a
of Fig. 4, the round-seal portions 2a, 2a are formed at both
" side edges of the absorbent article 1A lying opposite one
‘another in the transverse direction (in the X direction), and
'extending along each side edge in the 1ongitudin;al direction
.(in the Y direction). 1In this, the round-seal portions Zé‘,. 2a

are not endless, and are provided with an omitted portion 4 at
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7 while the absorbent article 1A is fitted to the skin of a wearer,
it can well retain its shape, and is not loosened or broken by
the shear force in the direction X. When the absorbent article
1A is, after used, disposed of in flush toilets, a large amount
of water penetrates into it fﬁrough the omitted portions 4,
thereby facilitating the dissociation of the water-soluble
adhesive layer 13 in the round-seal portions 2;51, 2a as triggered
at the omitted portions 4 to readily separate the article into
individual layers.

In particular, since the water having penetrated into
the inside area of the absorbent article through the omitted’
portion acts to move air away from the absorbent article, and,
as a result, the absorbent article thus containing water can
readily sink in septic tanks. Accordingly, even if the
solubility in water of the round-seal portions 2a, 2a is poor,
the absorbent article of this erﬁbodiment can well sink in septic
‘tanks to receive a large amount of water therein, thereby being
readily decomposed in water. In addition, even when the surfaqe
layer 10 and the absorbent layer 11, and/or ﬁhe absorbent layer
11 and the back layer 12 are bonded to each other with the
water-soluble adhesive therebetween in the inner region la, the
absorbent article having sunk in septic tanks well receives a

- large amount of water through the omitted portions 4 and is

readily separated into individual layers so that the surface

layer 10 can be readily separated from the absorbent layer 11
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In order to ensure the penetration of a large amount of
water into the absorbent article through the omitted portions -
4, it is desirable that the omitted portions 4 have a width L
of from 10 to 40 mm. If desired, the‘omitted portions 4 may
be divided into plural parts on both end edges in the
longitudinal direcfion thereof. 1In this case, the overall
width of the plural parts to form one omitted portion at one
end edge may fall within the defined range of the width L.

In that manner, the embodiment of Fig. 4 is so constituted
that water is positively led into the inside area of the
absorbent article 1A through the omitted portions 4. 1In this,
therefore, even when the solubility in water of the round-seal
portions 2a, 2a is relatively poor as set forth above,
decomposition of the round-~seal portions 2a, 2a can be well
promoted as triggered at the omitted portion 4. Due to these
omitted portions, the mode of forming the round-seal portions
2a, 2a is not limited to only heat-sealing with a thermoplastic
water-soluble adhes ive of PVA or the 1like. For this, therefore,
employableisanyotherbondingmeansthatincludes,forexample,
bonding with any other water-soluble or water-swellable
adhesives, hydrogen bonding, mechanical bonding, etc.

Pteferably, in the invention, the back side of the
absorbent article, that is, the outer surface of the back l‘éyer

12 (this outer surface serves as a garment facing surface) is

6#y100/&' ()-j'10%& ()-) "10%& ()-)h{\=0) |
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while the absorbent article is not used. Also preferably, the

release film is decomposable in water. 8till preferably, the

package for the absorbent article is also decomposable in water.
| EXAMPLES

The invention is described inmore detail with reference

to the following Examples, which, however, are not intended to

restrict the scope of the invention.

For the examples of the invention, pantiliners were
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prepared as shown in Figs. 3 and 4. The pantiliner had a length '

of 140 mm and a width of 55 mm. For this, the surface layér
| 10 was made of a non-woven fabric of wet-spun lace having a unit
weight (Metsuke) of 45 g/m’, and the absorbent layex;’ 11 was made
by laminating five sheets of tissue papers (water-decomposable
papers) having a unit weight (Metsuke) of 14 g/m’.
In Example 1, used was a non-woven fabric of wet-spun
lace having a unit weight of 45 g/m* for the baék layer 12, an&
‘a water-soluble PVA film (having a unit weight of 40 g/m*) was
prepared for the water-soluble adhesive layer 13, separately
frqm .‘the back layer 12.
In Examples 2 and 3, used was the non-woven fabric of
wet-spﬁn lace having a unit weight of 45 g/m’ for the back layer
12, and a water-soluble PVA film (having a unit weight df_.30

g/m’) serving as the water-soluble adhesive layer 13 was



integrated with the back layer 12 by laminating them.

In Examples 1 and 2, the round-seal portion was formed |

entirely in the periphery of the pantiliner, as shown in Fig.

.3. On the other hand, in Example 3, the round-seal portion was

formed to have the omitted portions 4 on both end edges in the
longitudinal direction of the pantiliner, as shown in Fig. 4.
Each omitted portion 4 had a width L of 20 mm.

The round-seal portion 2 having a width W of 2 mm was
formed by heat-sealing the surface layer 10 and the back layer
12 offset inwardly from the peripheral edge 1e of the pantiliner

by 3 mm. The heat-sealing was effected at 120°C under 3922 kPa

for 3 seconds.

In Comparative Example 1, the constituent layers were

the same as those in the Examples except that the water-soluble

adhesive layer 13 was not provided, and the layers were

heat-sealed in the outer peripheral region 1lb under the same

condition as in Examples.

In the respective Examples and Comparative Example, by

- means of the water-soluble adhesive layer 13, the surface layer

10 was not bonded to the absorbent layer 11 and the absorbent
layer 11 was not bonded to the back layer 12, in the inner re.gion'
la of the pantiliner.

All in the Examples and Comp.arative Example, the surface

layer 10 was not bonded to the absorbent layer 117 and"the

absorbent. layer 11 was not to the back.layer 12, in the inner

b
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region la of the pantiliner.

The pantiliners thus produced in the Examples and
Comparative Example were subjected to a wear test, a test in
a septic tank, and a test for decomposition in water. The data
obtained are given in Table 1 below.

(Wear Test)

The samples were tested by ten panelists. After used,
the condition of each sample was macroscopically checked. 1In’
Table 1, "O" indicates that the tested samples were not broken;
and "x" indicates the tested samples were broken.

(Test in Septic Tank)

The samples were disposed of in a flush toilet and led
to a septic tank. In the septic tank, the behavior of each
sample was macroscopically checked. In Table 1, "O" indicates
that the sample were pulverized into individual layers
immediately when led into the septic tank; and "x" indicates
thét the samplés were not separated into individual layers.
(Test for Decomposition in Water)

The samples were tested according to the water—
decomposability test 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 300 m1 beaker filled with 300 ml of ion-exchanged water, and.
stirred therein with a stirrer. The revolution of the stirrer
was 600 rpm. Whilestirred,thesamplewasperiodicallycheéked,

and the time taken by it until its dispersion in water was
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recorded. - In Table 1, "O" indicates that the samples were

decomposed in water within 100 seconds; and "x" indicates that

the samples were not decomposed in water. -
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As set forth above, the water-decomposable absorbent
article of the invention has no absorbent layer in the outer
peripheral region, and the surface layer and the back layer
constituting it are heat~sealed with a Water—soluble adhesive
layer disposed therebetween, in the outer peripheral region.
Therefore, since the surface layer and the kack layer
‘cpnstituting it are firmly bonded to each other in the outer
peripheral .region, the absorbent article well retains its shape
during its use. Furthermore, when the absorbent érticle is,
after used, disposed of in flush toilets, it receives a large
amountofwatertherein,andthesuffacelayerandthebacklayer
constituting it are separated from each other in the outer
- peripheral region, thereby facilitating rapid decomposition of
the article within a short period of time.

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.

Here, ‘'comprises/comprising' when used in this
specification is taken to specify the presence of stéted
features, integers, steps or components but does not preclude
thepresenceoradditionof(nuaormoreqtherfeatures,integers,

steps, components or groups thereof.
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What is claimed is:

1. A water-decomposable absorbent article :comi)ri;siﬂgi

a-back layer made of laminate ﬁéteﬁd of a water-decomposable
sheet and a layer of thermoplastic water-soluble adhesive:

a water-decomposable and ]iqu_id-pewious gurface layer;

- & water-decomposable absorbent laij;ér sandwiched between the back
layer and the surface layer and having a smaller planar dimension-than the
back layer and the surface layer;

the absorbent article including sn outer peripherat region having
the back layer and the surface layer ﬁonded to each other without
intex;posing the absorbent layer. thercbetween, and being formed.in a
predetermined width spaced from a peripheral edge of the absorbent article;
and

the back layer and the surface layer being heat-sealed by way of
interposing the layer of thermioplastic water-soluble adhesive disposed’

therebeiween along an entire length of the outer peripheral région.

2. The water-decomposable absorbent article as set forth in claim 1,

wherein the thermoplastic water-soluble adhesive is polyvinyl aleohol.

3. The water-decomposablé absorbent article as set forth'in claim 1,
wherein the layer of thermoplastic water-soluble adhesive is formed mostly
in the outer peripheral region and in an inner region inside the duter

periphérél region of the absorbent-article.
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" 4. The'watéi;'ﬂécomposablé" absarbent article as set forth-in clalm":‘»,
Wheféin the thermoplastic water-soluble adhesive layer is made of an

independent film disposed sep arzit’ely {rom the back layer.

5. The water-decomposable absorbent article as set forth in clain 3,

wherein a film for the thermoplastic water-soluble adhesive layer is

laminated on the back layer.

6. The water-decomposable absorbent article as set forth in dlaim 1
wherein the back layer and the surface layer are heat-sealed along the outer

pevipheral region at least both side edgesin a longitudinal direction of the

absorbent article.

7. A water-decomposable absorbent article comprising:

a back layer made of léﬁxﬁate raaterial of a t;vater-deéo'mpoé'a'blé
sheet and a PVA film;

a water-decomposable and iiquid*;iérvimls surface laf;rei'; |

a water-decomposable absérbent layer sandwiched betwesn the hack’
layer and the surface layer and having a smaller planar dimension than the
back layer and the surface layex; ,

the absorbent artide incduding an-outer peripheral fegion' having
‘the back layer and the swiface 1aye;',’.':1.5-onde& to each other. without

' interposing the absorbent 1ayer..therebéﬁveen, and being .formed . in-g
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a water-decompaosable and]iquid-per"vious surface layer:
. a water-decomposable absdrbent layer sandwiched between the _b.ack
layer and the surface layer and having a smaller planar dimension than thé‘

‘back layer and the surface layer;
| the pantiliner inclﬁding an outer ‘peripheral region haviné' the back
layer and the surface layer bondeéd to each other without interposing the
absorbent layer therebetween, and being formed in a predetermined width
spaced from a peripheral edge of the pantiliner; and

the back layer and the. suface layer being. Hedi-sealed with
-interposi_ng the PVA film therebétéveen along an entire length of the -guter

~periphera] region.
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water-decomposable absorbent layer sandwiched between the back
layer and the surface layer and having a smaller planar
dimension than the back layer and the surface layer. The
absorbent article includes an inner region in which the
absorbent layer is present, and an outer peripheral region
having the back layer and the surface layer bonded to each other
without interposing the absorbent layer therebetween and being
formed in a predetermined width spaced from a peripheral edge
of the absorbent article. A thermoplastic water-soluble
adhesive is applied in a strip shape between the back layer and
the surface layer in a predetermined width along the peripheral
edge in the outer peripheral region. The back layervand the
surface layer are heat-sealed with the thermoplastlc water-

soluble adhesive disposed therebetween in the outer perlpheral-

region.

FIGURE 2




