; e3e6| @T6i s R 1 WATER- DECOVMPOSABLE ABSORBENT ARTI CLE BACKGROUND COF THE

| N\VENTI ON FI ELD OF THE | NVENTI ON The present inve Huumnmuwm to a
wat er - deconposabl e absorbent article for sanitary ty liners,

di sposabl e di apers, pads for urinary incontinence and*doa@’*l | ke. DESCRI PTI ON
' OF THE RELATED ART Conventionally, the absorbent articles such as the
sanitary napkins, the panty liners, the disposable diapers, and the pads

for urinary incontinence are w de used for _serving as absorbing body
wast es. The absor beniAFER-DOECOMR Péy 'meﬁgre@ fter having been

used. However, the wastes of such absorbent articles are increasing in
t hese days, and their volune is now an object of public concern. In
addition, it is troublesone to treat the used absorbent articles as the
wast es. Accordingly, absoBRCRERAYNDCOESTEBNPNYENTEPNwaAt er - deconposabl e
conponents and capabl e of being disposed of in toilets after use are now
under st u@YELDapaEnFHE& UNVENMIOGNd Pat ent Publication (Kokai) No. Heisei
9- 228241 di scl oses a wat er-deconposabl e non-woven fabric usable for a top
sheet of absorbeDhe giteseres.inkerrt v redacest abr a ovaer bdeodtpo skl ¢ hr ough
water-jetting treatment of a fibrous web that conprises regenerated
cel | ul oseabavirbend fabeticliengfbrof sanotadyt on2pkimsandpapnty. lipensse
disposable diapers, pads for urinary incontinence and the like.
DESCRIPTION OF THE RELATED ART
Conventionally, the absorbent articles such as the
sanitary napkins, the panty liners, the disposable diapers,
and the pads for urinary incontinence are widely used for
serving as absorbing body wastes. The absorbent articles are
discarded as wastes, after having been used. However, the
wastes of such absorbent articles are increasing in these days,
and their volume is now an object of public concern. 1In
addition, it is troublesome to treat the used absorbent
articles as the wastes. Accordingly, absorbent articles
composed of water-decomposable components and capable of being
disposed of in toilets after use are now under study.
Japanese Unexamined Patent Publication (Kokai) No.
Heiseli 9-228241 discloses a water-decomposable non-woven
fabric usable for a top sheet of absorbent articles. This
non-woven fabric can be obtained through water-jetting

treatment of a fibrous web that comprises regenerated cellulose

having a fiber length of from 4 to 20 mm and pulp. Japanese
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2 Unexam ned Patent Publication (Kokai) No. Heisei No. 5-25764 discloses a
wat er - deconposabl e non-woven fabric usable for a surface nenber of
absorbent articles. This non-woven fabric can be obtai ned by bonding fibers
together with an unsaturated carboxyl ate copol ymer serving as a binder.
Japanese Unexam ned Patent Publication (Kokai) No. Heisei 8-38547 discloses
a wat er - deconposabl e absorbent sanitagy article, This sanitary article
conprises a surface |layer formed by_addi ng pol yvinyl alcohol as a binder to
wat er - di spersi bl.e fibers, a er-dji sper.si bl e absorbent .| ayer

wat er sol udPerAmiNesd pahest Eﬁhﬁﬁbﬂgﬂ@?ﬁlb&ﬂ - 882 PEH FﬁokﬁTgﬂﬁf Hei sei
6- 101154 di scl oses a water-degradabl e non-woven fabric containing a

cel | ul oseddEFILPEESVR WAtr tHCRIMPRFb k¢ Monwoy e fddoysabas 850 bent
article conprising a top sheet of the water-degradabl e non-woven fabric, an
absor bent suzfaceomenbgl| of fahrarhemeartded af -hadhisheep-vevanpRRhyiay|

al cohol film Japanese Unexam ned Patent Publication (Kokai) No. Heisei No.
8- 19571 dicedl lbe @bta ingdeby deenrins fibershtogether suiril anyungateratedhi s
absorbent sanitary article conprises a top |layer of a water-dispersible
non- wovenchaboixylage abopoBymer| agerviogpr iasi ng whtiededi.sperdaparesdsor bent
paper, and a back | ayer formed by | am nating pol ynethyl nethacrylate on a
fi |l m made Uakexpalipedn\tatemohbhbliepahese (Brodkedn) nBd . Paledrste iPu+ 3834 7 on
(Kokai) No. Heisei 10-85258 discl oses a water-deconposable top sheet for
absor bent dastilelses, aviatler-tlecohpos dblleTbsirisemtoeaywMedr§ adrt LcToppri si ng
pul p and synthetic fibers. The top sheet can be readily peeled off fromthe
ot her par trhishes aiid@ iard s fordrecombpr sy64 hat sarifaber aydfr tiwrmds oppent
article to which it is bonded, and can be di sposed of in flush toilets.

Wt er - dec QaRAHP IR 13RSUNEH1FHRILC! 88 ANt iWaled! tﬂ?%‘@@ﬁ@i%&@@iﬁh@et S
must have good deconposability in water and hi gh strength, ile the two

propertiegpeesGont k&t A ¥s p&r £ASTe OAPSErb¥hEN1EDR DN Iad & twRESHUCt S set
forth above, the deconposability in water and the Strength are both

limted. 3BeGkhCALIN, ‘?{é{%ﬂ% UBEQaﬁ‘?P@Mt{ bh)é%iiﬁa‘&ﬁb%r(ﬁ’ékéff dShEEtS

f
will inevitably lead to uction of the strength thereof. Accofdingly,

the 1 equi ReTeRLS 0" QLAY G MRl oAl AGSMh o 190 ASEAIPOSABA Libyeh N Wal er

and hi gh strengt absorbent "articles are severe; s diffrcult to
decomposabfbrty FarcatBing ¥ ¥aihtols aETRARTY B b RO FERF 3P ot ct
ol e e RoB shI Sl ek 3, BeBER B, AP ARSELIS R g Pl kel °
article ey EBRYTCoraioRt At deLe MUbAT D Fateeu: of RBCGF BaBLoMPEenI o

absor bent | ayer, 4 and surfac nber coveri t he absorbent | ayer,
wherein t BE SRYIRE WhsToEReRle| SRS RaGkFAPFEC DR RALEVIAYLCA FORO

wat er - decanposabl e sheets | am nat ed and bonded . tq each other by integration
means for § Wnitﬂ4ﬂfqﬁ§QﬂQEﬁ%ﬁ@&%?qhgaﬁﬁPErPHQGdﬁﬁ6§QHId%ﬂﬁ%gg F?om each

ot her when wett ed. )
Heisei No. 8-19571 discloses a water-decomposable absorbent

sanitary article. This absorbent sanitary article comprises
a top layer of a water-dispersible non-woven fabric, an
absorbent layer comprising water-dispersible absorbent paper,
and a back layer formed by laminating polymethyl methacrylate
on a film made of polyvinyl alcohol. Japanese Unexamined
Patent Publication (Kokai) No. Heisei 10-85258 discloses a

water-decomposable top sheet for absorbent articles, which is



In the absorbent articles of the invention, the water-deconposable surface
menber has realized two contradictory functions of high deconposability in
wat er after x use and high durability during use. Specifically, in the
invention, at |east two water-deconposabl e sheets, which, however, are not
satisfactorily durable enough for practical use when used individually, are
integrally lamnated to formthe surf@ace nmenber of the absorbent articles,
so that the |am nated surface nmenber exhibits high strength while having
good decquosability in water. Preferably, the,integiation nean;@pqnprises
mechani cal TRREE 9hra RARITYRYVEhel FRT £F - GBRBRHBLA8I BULReaNd SYNEAEK 16t her

In this case, the nechanical nmeans is needling for processing the

wat er - dec it e THEcEPR sheafaganths s63H-1AY keeledof & from PitdgLnher e

t he wat er -deconposabl e sheets are | am nated, so that fibers constituting
each the veawy - (ebemsdsigbl pastrefozmedemfangyatihatdand ibers)hrofighhigol es.
On the other hand, the nmechanical neans may be enbossing the

wat er - dec aiposdidnt strdsital eindewhtibd ¢onidls t beamdederand mamdeedigposedosabl e
sheet s 5 are lam nated. Preferably, the integration neans is bonding the
wat er - decanfpaisabf mmsthetsd 51 ¢tos each ot her with a water-sol ubl e adhesive. Al so
preferably, the integration neans is bonding the water-deconposabl e sheets
to each other thwatgh-edongesabdedi Blpsowbidnt | ardriyldst andpr eaceabl e
that, the ratio of the water retention of one water-deconposabl e sheet to

that of anpidwmipcehsceibpighddiss mtisethahval §Sot devomposdiq iagdi ®Water when
t he surface
and high strength, while the two properties are contradictory
to each other. With the prior art products set forth above,
the decomposability in water and the strength are both limited.
Specifically, enhancing the decomposability in water of the
sheets will inevitably lead to the reduction of the strength
thereof. Accordingly, the requirements for attaining
well-balanced, good decomposability in water and high strength
of absorbent articles are severe, and it is difficult to

continuously produce the absorbent articles having well-

balanced decomposability in water and strength.

SUMMARY OF THE INVENTION
An object of the present invention is to provide an
absorbent article of which a surface member has good
decomposability in water and high strength.
According to one aspect of the invention, a water-
decomposable absorbent article may comprise a water-

decomposable back sheet, a water-decomposable absorbent layer,



menber are wetted. Preferably, the water-deconposabl esheetsconstituting the
surface nenber each contain from30 to 100 % by wei ght of hydrophilic
fibers. Also preferably, each water-deconposabl e sheet has a wei ght
(Metsuke) falling between 10 and 60 g/ n2. Also preferably, each

wat er - deconposabl e sheet has a degree of deconposition in water of at nost
100 seconds, neasured according to JIFS P-4501. Al so preferably, the surface
menber conprising a pI uraI [ ty of such vvaterdecorrposabl e sheets has a degree

of deconposi.tion |? ﬁ nost 10 nds ured according to JIS
P-4501. ARRBE Pr8RE ﬁﬁ?y‘,“e{“ ETs ﬁPVﬁEénﬂe gr 5915PF§| ng a¥frireast two

wat er - deconposabl e sheets bonded to each other the integration neans has
a tensile strenddeTeiRir §her SHE Iaé?&stmemt@rlob'ﬁ)c 38S 1 HH%M & ordi ng

to JIS P-8113. Also preferably, the surface rrerrber conprising at |east two

wat er - decWAb85abPEEBREEES ‘Hﬁ§e§"@€ﬁ§lﬂpﬁsQPFQngﬁhe?Fns apingted eafd 200
g/ 25 mm neasured according to JIS P-8135. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 isbangedspeceagh 9thkershyw nieorrt toboesnhtfof pRRrwbsoid® RO article

of the invention;
dissociate the water-decomposable sheets from each other when

wetted.

In the absorbent articles of the invention, the
water-decomposable surface member  has realized two
contradictory functions of high decomposability in water after
use and high c;urability during use. Specifically, in the
invention, at least two water-decomposable sheets, which,
however, are not satisfactorily durable enough for practical
use when used individually, are integrally laminated to form
the surface member of the absorbent articles, so that the
laminated surface member exhibits high strength while having
good decomposability in water.

Preferably, the integration means comprises mechanical
means for bonding the water-decomposable sheets to each other.
In this case, the mechanical means is needling for processing
the water-decomposable sheets to have through-holes under the
condition where the water-decomposable sheets are laminated,
so that fibers constituting each the water-decomposable sheet
are entangled around the through-holes. On the other hand,
the mechanical means may be embossing the water-decomposable

sheets under the condition where the water-decomposable sheets



Fig. 2 is a partially cutaway perspective view show ng partial cross
section of. the absorbent article of Fig. 1, Fig. 3 is an enlarged
cross-sectional viewof Fig. 1 cut along the line Ill-I1l; and Fig. 4 is a
partially enlarged cross-sectional view of a surface nenber of the
absorbent article in Fig. 1. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
invention wll be described hereinaftgr with reference to the acconpanyi ng
drawings. Fig. 1 is a perspective view show ng one enbodi ment of an
absorbent article of the invention. Fig. 2 is a partially cutaway
perspecti\Per‘?/i]eWJs'}ﬁﬁﬁ g partial cross section of the absorbent article of
Fig. 1. Fig. 3 is an enlarged cross-sectional view of  Fi 1 cut along t he
line I'11-111. Fl§reieF§b&Ypath%JIﬁnﬁﬁﬂﬁﬂﬁjéﬁlcﬂﬁé§sseé§|gﬁH} difgewtbe a
surface nenber of the absorbent article in Fig. 1. It should be noted that
X i ndi cat e¥atigre-deconpaganle shagtse i BACHIOther abkid Bewatgr-seluble
illustrated, and Y indicates the widthw se direction thereof that is

subst ant i @ddhesierependi cul ar to the direction X. The absorbent article of
Fig. 1 is a sanitary napkin or a panty liner, and this is one enbodi nent of
a wat er deconposaBlleocapsefbeablynt theeinteghat ionamanm ishdoncdmy itbes a

wat er - deconposabl e surface nenber of the invention. As shown in Fig. 2, the
absor bent waterddedonmpoddlgle 1sherpsi 385 @aaht etheaec ovimosadh e hydrbgea nenber
10 which is to be directly attached to a wearer, a water-deconposabl e back
sheet 20, worHEng\atvtiiDecompdsybl e absorbent | ayer 21 sandwi ched between
the surface nenber 10 and the back sheet 20. Mre specifically, the surface

nmenber 10 and thgtbagkrdEetae ahathopHed {0 caEht Ré Reltey Ftantion
wat er - sol ubl e adhesive or the like around the absorbent |layer 21 to forma

per i pher alo HQyie draAeda d 2 IR 1B Hhe AN tRARSSILV B £ %n@l%'e'regdtjﬁcblﬂ% back
side of a main body of the absorbent article 1. Upon wearing it, the

absor bent &t td @ hbdtS £88h sOBefweEAl £5: HOT4A&6 4 N dqHEh lt’Pﬂze%Yﬁ%%ceand i's
bonded to the crotch portion by means of the adhesi've on the back side of

the main ’E‘f‘t Eiblyeqad release film22 is provided to protect the
adhesi ve | ayer ore use. Also preferably, the release film22 is fornmed

of a et er deconpesaliey 21198t tnd .S LAConIRAS) cihdoed RoHRY kg nat | ng

a
at | east 8 two water - 341 d osabl e sheets the “sur f ace

menber 10 ts%erf%%%“’ﬂleﬁl%*&%déﬁﬁﬂtcbﬁtifﬁ BR3P £o?Th8% HyPlweignt of

hydrophilic fibers.

Also preferably, each water-decomposable sheet has a
weight (Metsuke) falling between 10 and 60 g/m’.

Also preferably, each water-decomposable sheet has a
degree of decomposition in water of at most 100 seconds,
measured according to JIS P-4501. Also preferably, the
surface member comprising a plurality of such water-
decomposable sheets has a degree of decomposition in water of
at most 100 seconds, measured according to JIS P-4501.

Also preferably, the surface member comprising at least
two water-decomposable sheets bonded to each other by the

integration means has a tensile strength in dry of at least



four water-deconposabl e sheets 11, 12, 13 and 14. The water-deconposabl e
sheets 11, 12, 13 and 14 are, after disposed of in flush toilets, readily
di spersed in flushing water flow or in water in septic tanks. For exanple,
they may be any of water-deconposabl e sheet-1ike papers forned from pul p as
a raw material, in which the pulp fibers are bonded to each other through
hydr ogen bondi ng; wat er - deconposabl e sheet-1i ke papers fornmed from
wat er - di spersi bl e fibers such as pulp and rayon as raw materials, in which
t he fi ber e t t ] -50 e binder added

Podt S PEORE, 8%5%91;%&;6%‘%?)@%1}3%%%% BOk YR

thereto; water conposa pers Tornmed by entangling fibers;
and wat er-deco sabl e n-ywovern .fabri fo d of rel ati.vel rt fibers,
in which the fi Bers Bfgggﬁ?ﬁﬁkjred’% %PS%%HEV%{@?‘?EO & ﬁpﬁés N a%{%é%t%.Stl'he
wat er - di spersi bl e fibers for fhe sheet may be any..of natural f.ibers of pulp
such as WOt YRAGE-FEGTTROTRALE SH9REH TR ¢ GIIOE AhEaRihdl Wik, |
regenerated fibers of _rayon, etc.; synthetic fihers of polypropylene,

pol yet hyl @heat el @as gl 9 Ad3 I Jheashred %?%oﬁ?bﬂﬂdtﬁugﬁ,s §§8E§?ng
anywher e deconposable in water to sone degree even though fornmed into thick
sheets. If desired, the different types of the fibers such as pul p and
rayon may be conbi ned, for exanple. The water-sol uble binder that nmay be in
t he wat er 9 deconpoFHEF PFSIRTIATON, AHY i THE (AW i t uent fibers to
each other includes, for exanple, polyvinyl alcohol, nodified polyvinyl

al cohol s, al kyl Fded. 3l d8ex parspess iv@ Vdephehpyingedne|emeod irarty lof

cellul ose, etc., and al so cationic al dehyde-nodified pol yacryl am de

copol yneran a&psorbentazetivhbecof peyinvghtabsphol -t ype wat er - sol ubl e

bi nder or a cellul ose-type water-soluble binder is used in the

wat er deconposablFash@elis,a partliadfiyobytawapdpar sppeat isaltiemshosriogt | onal | y
added thereto in order to enhance the strength of the water-deconposabl e
sheets. RdtbhealosLoss NnseeStonherf ethe abkyrbéent!| akoseleype wnagerisol ubl e

bi nder is used therein, an acrylic acid resin copolyner and an am no acid

derivative may heiqadded o ke @ind afrfede RddReddiond) &nghh off Fikg 1
wat er deconposabl e sheets. For preparing the water-deconposabl e non-woven

fabrics ofu¥ ehpbhyeteshoré fibersrinanhi ch the fibers are entangl ed
through water-jetting treatnment, for exanple, a m xture of rayon fibers

having a | ength gofg f 40 2 Hardd sy Bhehegell ¥rdsoséct fonll RANG Ul p, of
the m xture additionally containing fibril'lated rayon is fornmed into a

fibrous V\@bsuflﬁycé eﬁﬁéﬂ'éf”ﬂhé@%?ﬁfhé‘ﬁ@ 5§t§HPEe$ﬁeﬁi O yater-jetting

treatment so that the constituent ers are nutually entangled to a
desired degree. Preferably, the weight of each water-deconposabl e sheet
falls between 10 and 60 g/n2. If its weight is |arger than 60

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described hereinafter with
reference to the accompanying drawings. Fig. 1 1is a
perspective view showing one embodiment of an absorbent article
of the invention. Fig. 2 is a partially cutaway perspective
view showing partial cross section of the absorbent article
of Fig. 1. Fig. 3 is an enlarged cross-sectional view of Fig.
1 cut along the line III-III. Fig. 4 is a partially enlarged
cross-sectional view of a surface member of the absorbent

article in Fig. 1. It should be noted that X indicates the



10 g/ n2, the water-deconposabl e sheet will be hard. Absorbent articles
conprising such hard water-deconposabl e sheets will have a rough feel. On
the other hand, if its weight is at nost 10 g/nR, the water-deconposabl e
sheet will be too thin. Such thin water-deconposabl e sheets are | ack of
wor kability, and are often difficult to handle. In addition, they are not
dur abl e when used. A plurality of theywater-deconposable sheets set forth
above are lamnated to formthe surface nenber of the invention. The
plurality

of e.wat er - deconpo | e_shee 12,,.1 nd, 14. shown in Fig.
4 may be ﬁﬁﬂ‘é;igybﬁ?tdﬁgescgtﬁeoqﬁﬁ?gﬁt}\ea?ssgff)%ﬁ%]aoré: %ﬂlaeeﬁig%t%f’\ﬁ%gf earﬂCl
mat eri als. Furthernore, the weight .t hereaf y. be 1 the s ,. or. the
sheet hav?ngladaFPFEFenF%ﬁei&ﬁgggﬂ§sﬁe ?&ﬁﬁgﬁéaﬂ P%%FﬁFﬁHiy%HEHWEWE?, t he
wat er deconposabl e sheets 11, 12, 13 and 14 are controlled so that the
deconposabiPFEgnbiash¥nPERBEPALRUNATeFC hBEsHAEECRACH difng to JI'S P- 4501,
is at nost 100 seconds to permt the waterdeconposable sheets to be
di sposed of in fThamhsRTRent At idke 19k E1%i nh 167 13 SR IATRN3RIErs. Wth
the surface nmenber 10 shown in Figz 3, the uppernost water-deconposabl e
sheet 11, owhicipadityeckiney ecende§Nipuii® qne enpe@imegRtofPosaiatelon- woven
fabric of wet-spun | ace having a weight of 45 g/n2. The remaining three
wat er decodposmppeabheatbsdrhem3anhdcle off thglinvgntiarethdscompsiags paper,
each having a weight of 14 g/ nR 11 The surface nenber 10 of the absorbent
articl e laolvatlee-decenmposabile fsarmfedeymémpenaofnghehdmiantaldarty st he
wat er - deconposabl e sheets 11, 12, 13 and 14, and integrating them by neans
of wet - di sSgOwhainVEigNt2gratd absCrbeinti asadicdel Yeof nF gt al icomMpessrs t hat
the integrated constituent sheets are readily dissociated from each ot her
when t he aufdweee-dardigsod b Ve isued adiel iedbearlgewalivtnis ajo Batdinectsy
conposed of the plurality of the water-deconposable sheets all integrated

and bondedttagrbheto Ry welag et agswafema] b sipsisd 1o AJK edeati 20, 4hie sheet
strength of the surface nenber 10 is high. These wat er-deconposabl e sheets

t hus bondgq,dwgeld@iodgy st ¥BkodbaheiAldr @ 1 SHREF A batGeeitale Wet t ed
wth water, separated fromeach other into individual ones, so that the

deconposaRjlieh¥el ReMBep' 1 Ofadd & ! bhake sierkes 010 nerddpdlens aderty The
means of wet-dissociative integration may include mechanical nmeans for

needling the fhifad ertled 19 IRYAKCEATOSABLE 20 ¢S poflucdCelUU LRl Means
for enbossing to spotw se press the plurality of the water-deconposabl e
sheets opii I nde t S r€,.a ity Of
mater-decé%%ggag¥gﬂs%eg?§%2rgogggg%egéﬂgﬁé?%ﬂég:H-emﬁ?%éﬂ%ﬁo%ﬂd the

t hr ough-h t consti t.yen |bers |1 n ayound the
t hr ough- thgér\?\%ggebl%%{%rg ggee‘#’s g?%lﬂbga{r’]dgggﬁggg%%% o%%rgé]é.&FgrE?%erif’r%re, in
case mher% th aglukglity of the water 12 deconposabl e sheets are
enbossed, Pﬁgy Pe Spotwi se bonded to each other at the enbossed spots as
the constituent fibers are entangled .p and around .the enbossed .spots. As
the case may be,g‘? I%Jrﬁso]evres l(’?oﬁ?gi]'tlﬁfli ﬂﬁ ?’ﬁ%%ﬁﬁ%&fs— C %p8s’5‘5f‘% %cﬁcgéts may
be bonded to,_each other through. hydrogen bonding in, and aroynd the enbossed
opote. TheTnEBRaAPEaFBRBLARLEABy Ll AR SHSFT TS Wk ¢ dh L GRrsRATRnt

i ntegration of the ﬁ%urality of the water-deconposabl e sheets to formthe
surface nBRbaFlent|iRISLTPY BICERCRAE i gied deop P nBRAGRYEAF 1 yand

entangling the fibers constituting the water-deconposabl e sheets.
1s bonded to the crotch portion by means of the adhesive on

the back side of the main body. Preferably, a release film
22 is provided to protect the adhesive layer before use. Also
preferably, the release film 22 is formed of a water-
decomposable sheet.

The surface member 10 is formed by laminating at least



As anot her means of wet-dissociative integration of the plurality of the
wat er - deconposabl e sheets to formthe surface nenber, the sheets may be

al so partially bonded to each other with a water-sol ubl e adhesive. As
further neans thereof, the water-deconposabl e sheets may be bonded to each
ot her through hydrogen bondi ng. The nechani cal neans, the neans for bondi ng
with the water-soluble adhesive and tge neans for form ng hydrogen bondi ng,
as the means of wet-dissociative integration of water-deconposabl e sheets,

may be enpl oyed either singly or as,combjned. In the surface nmenber 10
Shown' i n Fvg Wad el GopPoR AR ARES ek RPBVRLILF ERadt « E6E SUEFACe 3 and
14 are bonded to each ot her by the neans of t-di ssoci atjve, i ntegration,
for whi chmaRrReE ohdiHedheShouin & 'Eéllmﬁé‘z}nés:‘l\g?’rﬁﬁgd? Ry HARERHL ©°83 neans
for bonding with the water-soluble adhesive. Concretely, the

wat er - decbepbsupterspeepepregablie shgenrfidlis e, 1dnd@BA £Ae condition where
t he wat er - deconposabl e sheets are lamnated in that order, needled in such
a manner that tHheeaties-deaonpgratele gheets ough then I rand tle axs si de
serving as directly receiving fluid in actual use, thereby having

t hr ough- hafeer 18iepvsed ywf hinudhveh tted lans,aceeadibgr ddspereedanimat e of
the sheets. As shown in the enlarged cross-sectional viewof Fig. 4, the
consti t uefilu$hbeg watfert fd owad erindwadeposaldeptsiteeétankavi nBorexstmgd e ,n t he
position of the through-holes 15 are pushed aside to be cut. In that

condi ti onthépenapobetdrnyetitwd t e+ decomposial he sthieet+dlikeopapetsd farrmesnt angl ed
so that an entangled portion 16 around the respective through-hol es
protrudesfiemtgia hasks rde mdtéhta buihaceicrthes pdDp fAdeasdangibondde fi bers
can be physically or nechanically entangl ed around the through-hol es 15.
Wth the tbbeasnht Buheentarsugll, hiydeollen Mondind; Wi arelRicdfssyamsabl e
sheets 11, 12, 13 and 14 are integrated all together to behave in

i ntegrat edhbaehi PRe APt FOFNED SEF SR Gfa el s JOr S18Y1 O10F i KF £ anRS |
strength. Furthernore, the through-holes 15 have an additional function of

| eadi ng fLui begt Y ; ef | of the
t hr ough- hé%eg%ﬁi én‘gt?ﬁ%ﬁi %anéﬁlr?é%gh%l%?%he%%%c& g‘ﬁjét ﬁfgﬂ%ﬁsoug -hol e 15
exceeds g, 30U%; OROHIAUHLL WRERTa LhBbE. sbiEDIU ARifeREREY tHddodtive 14
a rough fee?. n case where needles used In needling are tapereézso t hat

t he di ane h S Ll qr; . at i p di £
through-h%EESEfgéﬁgﬁpgﬁggggh%ﬁggﬁé%ﬁgéwééﬁﬁ%%sgg%ﬂgghggpg%%%éy%% e

sral | er Bt hat o0k LUECLNGRNARNELET of RoRRloVAOU NG formed of

wat er - deconposabl e sheet Case, the preferable value of

the thr oubRLAGEEETY P AREC: REBEDR" A8 WAVER JDSoNBREEn &ch R HHIeT or der
formthe EOFPAEE VaRberISbtehd HERASEENR i ntegrated fashion, 1t 1s
thr ough hol o 16 4R AT 6 EBRRTIRLE AR, foFe ChE. SBPALARY (Moo (5 at

nost 6 mm If, however, the needle pitch for needling is smaller than 1 mm

the const PERuRahELReEF QhRudnSudbafeiAnsd PidPyiManila hemp, linter

pulp, bamboo pulp, kenaf, etc.; regenerated fibers of rayon,
etc.; synthetic fibers of polypropylene, polyethylene, etc.
Among those, preferred are ground pulp, as being anywhere
decomposable in water to some degree even though formed into
thick sheets. If desired, the different types of the fibers
such as pulp and rayon may be combined, for example.

The water-soluble binder that may be in the water-



be cut too short, and the strength of the surface nenber 10 nmay be | owered.
On the other hand, if the needle pitch exceeds 10 mm the nunber of the

t hrough-holes 15 to be forned will be decreased, so that the surface nenber
10 could not be well integrated to behave in integrated fashion. In case
where any ot her neans of wet-dissociative integration is enployed except
for needling, this needle pitch limtation shall not be applied thereto. To
further increase the strength of the surface nmenber 10, it is desirable

t hat the water-dec osabl.e sheets 11 , 15.1 n t rm t.he
surface né%ﬁgfnpfﬁaggg %é‘?ﬁi/%ﬁﬁt&%%&’t%g (jg:i’cenc8P§§}§WgPﬁ é\ﬂv‘\ﬁose&-gs%?%l e
adhesive 17. The net hod of _appl ying.t he er:sol ubl.e adhesive 17, to the
Shoets. anithRE Sl Wibte Eob: E¥AMALE « HES LRLEY bo ddPetie dietitied | y
defined. Wth the_increase in the_application anoynt of the adhesive, the
surface nBRABEV1IRYLWALFOBRLRar 34dKY Ll Selilddoses P bhias fRTPURMeHY St rengt h
of the surface nenber 10, it is _desirable that the water-sol ubl e adhesive
17 is appFeedulesene BREBYS | Fedil¥dOREI NUGHS -9potdddr aiSRs. CUMEINIF ought
into contact wwth a | arge anmount of water, the water-sol uble adhesive 17
easi |y di asdphpdetmedaifpedTpedyrery lamidenaanolsmans ¢ eftthesiMe aasean

i ncrease the strength of the surface nenber 10, w thout |owering the
deconposawherey a rpekyeiny hepdopholl+-typensa g megslylekesbangeroocappd y t he
wat er - sol ubl e adhesive 17 to all the water-deconposabl e sheets between

t hem For celanpbee-thpewatlatrerdsodupdsall imddicelis ©18edl3 narthel wategr-be
bonded to each other with the water-sol uble adhesive, while the

wat er - decdepompbkab3dbesheet$,aad éleonyohgtebanloadedtald thaltemay be

wat er - sol ubl e adhesi ve. The water-sol ubl e adhesive 17 incl udes, for

exanpl e, epklivhaseydeddeat thesetsoicin axrdet by edbhheleoshe Sydenyyrtdg|
cel l ul ose, carboxynethyl cellul ose, etc.; water-soluble polynmers such as

pol yvi nyl tﬁb?@é‘l@ér-é@é@x@?@@él@i@%et@di virpakymorel, ai @ caud waekpldr acid
esters, partially saponified products of polyacrylate copol yners, polyvinyl

nethyl etBgky1 cdf1 PROYYLEype YW tdd-ENUbIOBINUER! Bs Afsdd ehBkkl ANeamnd
mal efi ¢ anhydride, etc.; as well as starch, dextrin, etc.
acrylic acid resin copolymer and an amino acid derivative may
be added thereto for enhancing the strength of the water-
decomposable sheets.

For preparing the water-decomposable non-woven fabrics
of relatively short fibers in which the fibers are entangled
through water-jetting treatment, for example, a mixture of
rayon fibers having a length of from 2 to 20 mm, preferably
from 3 to 10 mm and pulp, or themixture additionally containing
fibrillated rayon is formed into a fibrous web, and the
resulting fibrous web is subjected to water-jetting treatment
so that the constituent fibers are mutually entangled to a
desired degree.

Preferably, theweight of each water-decomposable sheet

falls between 10 and 60 g/m’. If its weight is larger than 60



As the plurality of the water-deconposable sheets 11, 12, 13 and 14 are
integrated to formthe surface nenber 10, they behave in integrated fashion
as the integrated surface nenber 10 in actual use of the absorbent article
1. Accordingly, the strength of the surface nmenber 10 is increased, and the
resi stance to breakage, distortion and abrasion thereof is increased
accordingly. when the surface nenber 10 is wetted with fluid of body wastes
in actual use, the constituent sheefs having been bonded to each other

t hr ough ani i i [+ 501 ubl hesj e

rel easedngrlgrﬁ etg%lh ot her ,cn%:r&g%éég%@n%%%ﬁ%ﬁf%r%hgag%he?%%nﬁ% et ween
themis degraded this. cas i e r- e A1, 12, 13
and 14 coﬁgf'f‘?g?lsnég %lgl%h'? és’gxec hnéﬁf%grw%gég?celggéﬁgﬁglggggo?ﬁ(\?\gﬁéeﬁ'{ﬁt]jhey can
keep fluid therein and firm here to .each qther via the.water f film
For hed bePRESrA ERBAR Feebr i HHe SERRe MR RE EERASIFTo Eent grost

mechani cal Ly bandi ng to each other 0{3 t he adhesive force between tr}ﬁ

const i t ueh? FBeat ENGi VAL EhzdGRPRPOSAP LS| EheRhdgile PE7EPE HRIP adeFSth wett ed
condition, the sheets can maintain the integration of the constituent

wat er - decbhpBsuBFer sheepapagabie sheetsRue RFhPE FIHRREhe véfisks of
the water filmformed therebetween to prevent the strength of the surface
menber 14afeoffbenngidifgeivlitc it |IRandhg- | olper2dditdoneathey @@ fffesi on of
the constituent water deconposable sheets by the water film forned between
t he sheetdunpbdleowharruvasd-the wet strength of the surface menber 10, it is
desirable that the water retention of the adjacent sheets is substantially
on the sane | eved plilvalvidiyep friche mater +defcomped akd eheheet si sehefonth o
indicate the ratio of water absorbed and kept by the sheet ( this is

nmeasur ed ahowermiesiamenatgdito Hirems thiersult H5t¢ menbelre fithevimivghtt iafn £ he
sheet. Preferably, the ratio of the water retention of one

wat er decomhe sk ea Bihegto fi ahehwdt of -decdhposad] acsigeto ltlhe12heed drad | S

bet ween 40: 60 and 60:40, if the overall water retention of two adjacent
sheets isigdeshowed ias FiQQ. 4l Magase mddd ef ridie thal eamech&ber 981 9f ot eayt Wo

adj acent wat er - deconposabl e sheets is substantially on the sane | evel as

set forthpabmyde fhomt A4 fFeeent eatdigdlign yuzdheradrieg aaeh iyt owi ng

to the water film spreadi ng between surfaces of nutually opposing

wat er - deceppeal! Ragheet$l1 @hd kane,her Badsheébtt RV EndSa & ik fdred@nce in
the water retention between the two adj acent sheets, the fluid having been

once absopBedhby naRe Ideebmphihbabe Q¥ ARIANPEhONetER, Okl Wwast.

Accordingly, "it becomes difficult to formthé water filmbetween the two
adj acent 8288ﬁ‘§oslﬁfe@héé9£eﬂ 0P8 N 1EARY hﬂgakéséohérém%&gé&w?lhsét Two

n
wat er - deconposabl e sheets of 100 X 100 nmin size are wei ghe

i vi duakhi g AshAAERLEC 8% A AURCln vhiat ShollbatbhlfIRISy | S

dropped onto the center por |on|o t_heh _ fter for 3
3%?5_%23; %ﬁ?e?‘éﬁgﬁﬁéﬁg?hééﬁaﬁiﬁo%%nﬁgﬁt %%%fo&éca@wg#e%&&e%{@w?%%:' ’
el gnt - of APREEAEEB18 e dEe LT he e e oa i ATl ERd 8RB R s or Vi

above. Inl%derst hziti tﬂe ypat r-.gg on‘gosabl e sheets could have the ability
to retain FerSt8tsdtnYa egf’é hBEPERE t wo adj acent sheets could be

adhered to each other via the water fi ormed therepe en, it is

desi rabl e that t"ﬂJetk}%ﬁBgt%mf %‘b"e&‘?f“%’&lryi%hf’w‘n”h 1fg 't;cgg BRBSFNRS Yht  of

pul p as hﬁdroghilic fibe E lB case_where th ,puI‘F content thereof is

smal | er tKakre Od%:BS}‘PREPb £ s ﬁ@tméier"l’lélb%’&n‘%b%% B SFRELVES | E el Door | y

retentive of water. The surface nmenber 10 conposed of such poorlogl e
aG%e

wat er - r et &fit Pv&aHISIECANAF aRhe MRWeTRn | hekEiat od matasrwn

constituent sheets. , o
having a weight of 45 g/m°. The remaining three water-

decomposable sheets 12, 13 and 14 are all of water-decomposable

paper, each having a weight of 14 g/m’.



The back sheet 20 may be forned of water-deconposabl e non-woven fabric or
paper. For exanple, it is a waterdeconposabl e non-woven fabric of wet-spun
| ace conposed of pulp and rayon, and having a weight of 45 g/m-. The outer
surface of the back sheet 20 nmay be coated with a water-sol uble resin such
as pol yvinyl alcohol, an unsaturated carboxylic acid copolynmer or the |iKke.
Thus coated, the back sheet 20 wll 1119 be inpervious to fluid. The
absorbent |layer 21 is forned of, for exanple, water-deconposabl e paper
pul p or_nan- vovegntalil facd hefiE 10U £ (iCaBIBRLBRR! at 8YEle Al olrSchQ! M Of
t he wat erdeconposabl e paper, 1t is desirable that a plurality of relatively
thin, wat qrdGeanROanlee RRRCEy dbhilalindl Gdd i@alidy JH& @Psorbent

us of the water paper 1n th

| ayer 21 ¢ orme econposabl e at” manner wel

deconposes _i.n wat er . For . exanpl fromd,t : ferably. [..SO.Sheets of
he wat or Facesrascameetorte Belken Lo ie u T gl Tor BB REOEr 80 ne e
to formthe absorbent |ayer %1..In cas%.whene t he chk sheet, 20 is not
processed 6™ BYi MFENG §s “ES ALFSEC 1At ViCowdH a4l "Wt he

wat er - deconposahl e .paper constituting the absorhent, | ayer 21 may be coated
W th the RAEEPCIBEINED INEEIF AHI@D hIGENEe L tad ey 1 HeeA ous to fluid.
In case where the surface nenber is, thick, the absorbent |ayer may be
onitted. TRESKEATEENIRAPTabrI et lcdlfBRpented fromearhodher woenonly to
the sanitary napkins but also to the panty liners, the disposable diapers,
the pads ft&e en&facenBepbercart vathed Uit{hé lakge smewnkapfwaterke
absorbent articles are constituted so that all of the constituents thereof
are deconmpssaprposad\ef dhe plusaditpoxkedhsf watert-denomppsabdecshedrs| | ke,
after use. EXAMPLES 20 The invention will be described in nore detai
wi t h r ef eaddcé ntedgtriasg edolaingwibegdeda veiged hexhibyh theoweaars off evatet i nt ended
to restrict the scope of the invention. Using the follow ng materi al s,

wat er - dec dipesalilac iver fiategmathens thewaheetdstovepgshbdb€ thai sarfacapki ns
were prepared as shown in Table 1 and Table 2 bel ow. The upper nost

wat er - dec membgabll® rnenhighen Thésecwatevetespmpoksabteustdeher ehnsfor the
surface nenber had a weight of 45 g/nR2, and the remaining three

wat er - dec ppdedbtegethers thzoubh wed -1 deadt ia tidiegiint@fgrkd i¥nnare,
respectively. For the absorbent |ayer, used was a water-deconposabl e paper

having a whleghtwetlt e30 wiAM2 wat@r ,t Bepiaeitedh dlom SR Wither into
wat er - deconposabl e non-woven fabric of wet-spun | ace having a wei ght of 45

g/ m-. Soms ngaRildea10bnkle SHTtREE tRARRIcOMYEs d1adid indlvakBiegEathag the
constituent sheets. In these sanples, the through-holes fornmed by needling

all had agsgirg@Riemerbel 10Ms dd Hagyaerd.e pitch was 1.5 nm Some others
were not needled, but were thermally enbossed in wet throughout their

surface for integpathdgnd e GRASHIWRY; 1HNRR intéb&hllti%hﬁsfi DRé1hgedl ed

were processed wth the water-sol ubl e adhesive spirally appfied to the

const |t Uelech¥Sich! Hedl SA5AhOGAE AR LFRY 100801 14 QAT 0L et D

adhesive to be applied in spiral en the acen . s was 5
gf -, and qLhe L AMRNer Hedtle GUf ShecRlnifg) AHIERLYG &0 BhARPliedgas
about 18 nm e surface nenbers an e sani tary napkKi ns us epar ed
spotwise press the plurality of the water-decomposable sheets
optionally under heat.
In case where a plurality of water-decomposable sheets
are needled, they shall have a lot of through-holes, and the
constituent fibers are mutually entangled around the

through-holes whereby the sheets are bonded to each other.

Furthermore, in case where the plurality of the water-



21 herein were tested for their properties according to the follow ng test
nmet hods. The test data obtained are given in Table 1 and Table 2. Tensile
Strength: The sanple to be tested was cut into pieces each having a width
of 25 mmand a length of 150 nm and these were tested according to JI'S
P-8113 by the use of a Tensilon tester, for which the chuck distance was
100 mm and the stress rate was 100 mm2m n. The strength at break (gf) of
the sanpl e thus nmeasured indicates .the tensile strength thereof (see the

fol 'ow ng d&?&{\ﬁ%s? % &é%?eeégﬁ%%ﬁgmt{}é% t%%eﬂHbotv‘@’fEeTﬁé‘ﬁaﬁ £ rength:

The sanple was wette wat er content of 2
. 5 tinmes it ry. wei d cut pi eces ea vind wi dth of 25 nm
and a | engif SitHREDS ﬁﬁ?ﬂé‘rhe %S?%EP* SIS FARR IR BRPIRER R, (e
use of a TenS|Ifn tester g&% chuck di tance s 100 mm and t he
stress rafBt3Rg ﬁéol%ﬁ?ﬁr? R85 PEIRSgr AT TFC (FRPS MM e t hus
nmeasured i ndicates the wet tensile strength thereof %see the foll ow ng

Tabl e - thes ddteataPErExprRISEEIFHNG /B ngferV\E&Fo’T‘BQ abtReSRERHF dAY% be
tested was worn_ by 10 panelists for 3 hours. After having been thus worn,

t he condi®edirrsied ke %‘%ﬁ;‘f‘ Kdaretbepugh ‘E%‘%&%I@W%&r%‘éé\cﬁ%q y
checked. The criteria for sanple evaluation are as follows: 22 O: No

change i nth@ecembesaed spober. The WW%@Q%@HRM%WlM The
surface nmenber was broken. Deconposability in Water: The test for

deconposabri weti-diggoeri asfiveacintegiaelomsobasde daplurel by epf the
degradability test of JIS P-4501. Precisely, a test piece of the sanple
havi ng a wahgthdetomposabidadheeatisitte Hormthersuafapetmember addds beaker
filled wwth 300 m of -i on-exchanged water, and stirred therein with a

rot or. Thall efothé imeanspaddpbéd tivar metbaniasl 59 @myanglihey thadiibears of t he
test piece being dispersed in water was macroscopically observed at

predet er ntorstitaeingt eheavateandetbrpbsablanshketbe test piece was

di spersed was neasured ( the data are expressed in seconds).

As another means of wet-dissociative integration of the
plurality of the water-decomposable sheets to form the surface
member, the sheets may be also partially bonded to each other
with a water-soluble adhesive. As further means thereof, the
water-decomposable sheets may be bonded to each other through
hydrogen bonding.

The mechanical means, the means for bonding with the
water-soluble adhesive and the means for forming hydrogen
bonding, as the means of wet-dissociative integration of
water-decomposable sheets, may be employed either singly or
as combined.

In the surface member 10 shown in Fig. 3 and Fig. 4,
the water-decomposable sheets 11, 12, 13 and 14 are bonded to

each other by the means of wet-dissociative integration, for

which are combined the mechanical means for needling and the



Tabl e 1 Exanpl e 1Exanple 2Conp. Exanple 1Conp. Exanple 2Constitution of one
sheet of wet-one sheet of wet-noneone sheet of wet-Surface Menberspun
| acespun | acespun | acet hree sheets ofthree sheets ofthree sheets
of nonewat er - wat er - wat er - deconposabl edeconposabl edeconposabl epaper spaper spap
erslntegrati on Meansneedl i ngAdhesi on
w t hnonenonewat er - sol ubl eadhesi veTens{d e Strengt h150015508001000Wet
Tensi | e21020049175Strength N w  Tabl e 2 Exanpl e 3Exanpl e 4Exanpl e 5Exanpl e
6Conp. Exanpl e nstitution .Qf.o S t_.of - eqne et of wet-one
sheet of ta-nﬁo%(%uijpé‘(fdgl%r%'g:rhsgﬁlr? Ire‘ga?eesrg_usr? abclelggp%un Scethree sheets
of si x sheets oftEree S eﬁts ggthreg shgets of si

Wa

h
of wat er - wat er - wvat 8PEPELEFY F-Y8&6hp ?58*“8838@&%0%&%]%58&5@65abiladeconpo

sabl edeconposabl epaper spaper spaper spaper spapersConstituti on of si x sheets
ofsix She@td OfshkesHURLSE Gihe FonbdCon, MheE o FO8 €3 beARdEF BBRpSab1e

Layer wat er - wat er - wat er - wat er - wat er - deconposabl edeconposabl edeconposabl edeco
nposabl edé@&%@séb’leeba’ﬁéf‘éﬁﬁﬁe%gp’é%?s%‘?zg%‘?sﬂ%&%jr]s%r’ré’t BUGH 8nMBRBRE sheet
of wet-one sheet of wet-one sheet of wet-one sheet of wet-one sheet of

wet - Back $thad: shamaeddesoauldrenrira e $5en ghakkem fromgthe harys ddron
Meansneedl| i ngneedl i ngenbossi ngadhesi on wi t hnonewat er - sol ubl eadhesi veWear
Test Deconmseatiing tassYigesg03si recriwing\ Hluidsimsagewal i wed, i hhaseby|

her ei nabove, the wat erdeconposabl e surface nmenber of the invention

conpri ses havilng throygbfheheetls ehtireiy tihinghighaidcbhpesatfiarce membeer ,

t hereby havi ng good deconposability in water and high strength. The

const it uerif stteet Samiratat edr athed stetd he Bsr Bhoenndmberthdyehhargedns of
wet - di ssoci ative integration. Concretely, they are integrated by

mechani caldnosp-essitigridlemiew sEdi . @gnohe ¢drét i teeht MRitseBSE that i ng
them are nechanically entangled in the integrated | am nate, or by adhering

them to eagited-tRiconpgdsdble Bhket 15l iy exddited 11e thef pbyiei6RBE BRLI on of
two means of integration. Therefore, in actual use, the sheets constituting

the surfagsrRIPENARAYS alre pud eed akedeltasPet SOThiafat b6ngitiesg menber
is resistant to breakage, distortion and abrasion thereof. In actual use,

the dry angp ofohBeisEhacer Baber MRJdnd<eeRd tﬂ?réﬁl%ﬁ%@iééj qendpi-eon by
the integration nmeans set forth above. On the other hand, in the wetted

area thereQfpard "ecPQB%tﬂattuﬁﬂterﬁfﬁﬁjl%d"?bkti‘gﬂelrb?a}:eu?étcﬂr"]txe&% 3%?8&?%5@‘3!0

effect of integration owng to the surface tension o “therein,
since the waleyod §iAnd @90‘& u‘a%% £§St9{f‘e%'a\é sGQRSHt fsuiji%%‘esmbﬁbe
substantially t%e sane Fevel. Furthernore, by using the surface rrerrger t hus
havi 4 ity . C qi
dry) i £ BRsometesadhny Fehe stiiets PO it BHyLEETS) briBklah el Thytll
articles 'Ean\@ar}g;l%%%r%%%%%%aphH)E&h-holes 15. With the fibers thus

entangled, the plurality of the water-decomposable sheets 11,

12, 13 and 14 are integrated all together to behave in
integrated fashion, and form the surface member 10 having
increased strength. Furthermore, the through-holes 15 have
an additional function of leading fluid to the absorbent layer
21.

Preferably, a diameter 15d of the through-hole 15 is
at most 3mm. Ifthediameter 15dof the through-hole 15 exceeds

the above-mentioned upper limit, the surface member will have



26 in water and high strength. Wile the invention has been described in
detail and with reference to specific enbodi nents thereof, it will be
apparent to one skilled in the art that various changes and nodifications
can be made therein wi thout departing fromthe spirit and scope thereof.
Here, 'conprises/conprising when used in this specification is taken to
specify the presence of stated featuri@s, integers, steps or conponents but
does not preclude the presence or addition of one or nore other features,

oL eger = a2, G0N Slp R sedile weegChindearibe el
oLl CBFBEESANS: PodE' i SERIBSA e Ak shtles SBERL dRE OO €
surface, merber Lackudiag s Pavald Lo o, JRLEL Lt BOLLLS MRS feqgposaDl o
perm tti n‘ga{:grgégg&%{)gégble sheet 14 is to be smaller than that of the

through-holes formed through the water-decomposable sheet 11.

In this case, the preferable value of the diameter of the

through-holes set forth above applies to the diameter of the

through-holes formed through the water-decomposable sheet 11.

In order that the plurality of the water-decomposable

sheets 11, 12, 13 and 14 to form the surface member 10 can behave

in integrated fashion, it is desirable that a needle pitch,

that is, the distance between the end of one through-hole 15

and that of another through-hole 15 adjacent thereto is at most

6 mm. If, however, the needle pitch for needling is smaller

than 1 mm, the constituent fibers of the surface member 10 will

be cut too short, and the strength of the surface member 10

may be lowered. On the other hand, if the needle pitch exceeds

10 mm, the number of the through-holes 15 to be formed will

be decreased, so that the surface member 10 could not be well

integrated to behave in integrated fashion. In case where any

other means of wet-dissociative integration is employed except

for needling, this needle pitch limitation shall not be applied

thereto.

To further increase the strength of the surface member

10, it is desirable that the water-decomposable sheets 11, 12,



t he wat er - deconposabl e sheets from each ot her when wetted; and the

I ntegration neans bei ng needling for

sheets to have through-hol es under the condition where the
wat er - deconposabl e sheets are | am nated, so that fibers constituting
t he wat er - deconposabl e sheet are entangl ed around'the through-hol es.

wat er - deconposabl e absorbent article 1onpri sing:

sheet ,

WH A 6% rFRMRE mehBEhudiong

processi ng the water-deconposabl e

each
2. A

a wat er - deconposabl e back
a wat er - deconposabl e absorbent | ayer, and a surface nmenber covering

the absorbent kaygrseo tAs | bYn@bq V@ er

retentive wa er-deconposé@!e sheets | am nat ed arlﬁébg%gggyto each ot her by
| ntegr ati @ eapRelO AT 01 LhiDY-L810bTs0GhAEE i ve! DF . WohtL (leapposaD! ©

sheets from eacC

e
her "when we e I nfegration neans bel ng

eu~bossi ng, e uat g dSconposabl e SNEsss HSYr7 e cRandhilen hgre,dhe

wat er

R=

area tobecoatedwith the adhesive are not specifically defined.
With the increase in the application amount of the adhesive,
the surface member 10 will be harder. 1In view of the soft feel
and the strength of the surface member 10, it is desirable that
the water-soluble adhesive 17 is applied to the sheets in
discontinuous spots or lines. When brought into contact with
a large amount of water, the water-soluble adhesive 17 easily
dissolves therein. Therefore, the water-soluble adhesive 17
can increase the strength of the surface member 10, without
lowering the decomposability in water thereof.

It is not always necessary to apply the water-soluble
adhesive 17 to all the water-decomposable sheets between them.
For example, the water-decomposable sheets 12, 13 and 14 may
be bonded to each other with the water-soluble adhesive, while
the water-decomposable sheets 11 and 12 may not be bonded with
the water-soluble adhesive.

The water-soluble adhesive 17 includes, for example,
cellulose derivatives such as methyl cellulose, hydroxyethyl
cellulose, carboxymethyl cellulose, etc.; water-soluble
polymers such as polyvinyl alcohol, sodium alginate, sodium
polyacrylate, polyacrylic acid esters, partially saponified

products of polyacrylate copolymers, polyvinyl methyl ether,



28 deconposabl e sheets are | am nated. 3. A water-deconposabl e absor bent
article conprising: a water-deconposabl e back sheet, a water-deconposabl e
absorbent |ayer, and a surface nmenber covering the absorbent |ayer; the
surface nenber including a plurality of waterretentive water-deconposabl e
sheets | am nated and bonded to each other by integration neans for
permtting to di ssoezate the water-detonposabl e sheets from each ot her when
wetted; and the integration neans bei ng bondi ng t he wat erdeconposabl e

sheet s toggfgbigffﬁgﬁg%%gdan@at ?Fgfi%\g?'se o2dNghie \xal‘éneAa&d malei

vvater-dec ent ar e’ conpri sing ecorrposaﬁal e back

sheet, §df9880n2ggab'ssaaafibsgtsts¥85, gegtglﬁuraeee menber covering
en I

t he absor ayeéef e’surface nenber inc plurality of
wat erretentive t ets 1légm nat ed angv\g ed tv ach ot her
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menber are wetted. 6. The water-deconposabl e absorbent article as set
Accordingly, the strength of the surfacemember 10 is increased,

and the resistance to breakage, distortion and abrasion thereof
is increased accordingly.

When the surface member 10 is wetted with fluid of body
wastes in actual use, the constituent sheets having been bonded
to each other through mechanical needling or with the
water-soluble adhesive 17 are released from each other, or the
bonding force or the adhesiveness between them is degraded.
In this case, if the water-decomposable sheets 11, 12, 13 and
14 constituting the surface member 10 are retentive of water,
they can keep fluid therein and firmly adhere to each other
via the water film formed between them. Accordingly, even when
the bonding force for mechanically bonding to each other or
the adhesive force between the constituent sheets with the
water-soluble adhesive 17 is degraded in wetted condition, the
sheets can maintain the integration of the constituent
water-decomposable sheets 11, 12, 13 and 14 owing to the
adhesiveness of the water film formed therebetween to prevent

the strength of the surface member 10 from being significantly



froth in claim5, wherein the water-deconposabl e sheets each contain from
30 to 100 ~ by weight of hydrophilic fibers. 7. The water-deconposabl e
absorbent article as set froth in claim1l, wherein the water-deconposabl e
sheets each have a we~.ght falling between 10 and b0 g/m . 8. The

wat er - deconposabl e absorbent article as set froth in claim1l, wherein the
wat er - - deconposabl e sheets each have 1@ degree of deconposition in water of
at nost 100 seconds, neasured according to JI'S P-45QL. 9. The
mater-decgﬁgg§@ | e absorbent article as set forth in claim8, wherein the
surface nenber has a degree of deconposition in water of at nost 100
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absorbent article as sé in claimZ, wherein the sur

Co LAk ER kA ARy P URERE B R BB Ryl o)
2?1'[ i ?gsgéggeggcfgggg sd Lhl wet 8 %ghg%%'ogmehe\/\%tu%rfadc%c%e %Sé%bES, apsor bent
is desirable that the water retention of the adjacent sheets
is substantially on the same level. The water retention
referred to herein is meant to indicate the ratio of water
absorbed and kept by the sheet (this is measured in a moisture
regain measﬁring test) to the dry weight of the sheet.
Preferably, the ratio of the water retention of one water-
decomposable sheet to that of another adjacent to the sheet
falls between 40:60 and 60:40, if the overall water retention
of two adjacent sheets is defined as 100.

In case where the water retention of the two adjacent
water-decomposable sheets is substantially on the same level
as set forth above, the two sheets can be firmly adhered to
each other owing to the water film spreading between surfaces
of mutually opposing water-decomposable sheets. On the other
hand, if there is a difference in the water retention between
the two adjacent sheets, the fluid having been once absorbed
by one sheet will be soon absorbed by the other sheet.
Accordingly, it becomes difficult to form the water film
between the two adjacent sheets.

The moisture regain measuring test is as follows: Two

water-decomposable sheets of 100 x 100 mm in size are weighed



~CP~rc~r~~-nrr Sffc~~ a~ ~ ~~s~~ 30 forth in Taint 1, wherein the surface
menber conpris ing at |east two water-deconposabl e sheets has a tensile
strength in wet of at |least 200 g/25 mm neasured according to ~TI'S P-8135.
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water is dropped onto the center portion of the laminated sample.
After left for 3 minutes, the two sheets are peeled without
breaking them, and are again weighed individually. The water
content of each wetted sheet is thus obtained. The ratio of
the water content of the wetted sheet to the dry weight of the
sheet indicates the water retention of the sheet set forth
above.

In order that the water-decomposable sheets could have
the ability to retain water to such a degree that the two
adjacent sheets could be adhered to each other via the water
film formed therebetween, it is desirable that the sheets
respectively contain at least 30 % by weight of pulp as
hydrophilic fibers. 1In case where the pulp content thereof
is smaller than 30 % by weight, the water-decomposable sheet
will be poorly retentive of water. The surface member 10
composed of such poorly water-retentive sheets could not enjoy
the integrated behavior of the constituent sheets.

The back sheet 20 may be formed of water-decomposable
non-woven fabric or paper. For example, it is a water-
decomposable non-woven fabric of wet-spun lace composed of pulp
and rayon, and having a weight of 45 g/m’. The outer surface
of the back sheet 20 may be coated with a water-soluble resin
such as polyvinyl alcohol, an unsaturated carboxylic acid

copolymer or the like. Thus coated, the back sheet 20 will
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decomposable paper in that manner well decomposes in water.
For example, from 4 to 8, preferably 6 or so sheets of the
water-decomposable paper each having a weight of 14 g/m’ are
laminated to form the absorbent layer 21. 1In case where the
back sheet 20 is not processed to be impervious to fluid, the
lowermost layer of the water-decomposable paper constituting
the absorbent layer 21 may be coated with the water-soluble
resin and the like so as to be impervious to fluid. 1In case
where the surface member is thick, the absorbent layer may be
omitted.
The water-decomposable surface member 10 is applicable
not only to the sanitary napkins but also to the panty liners,
the disposable diapers, the pads for the urinary incontinence
or the like. Preferably, these absorbent articles are
constituted so that all of the constituents thereof are
decomposable in water to be disposed of in flush toilets or

the like, after use.

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

Using the following materials, water-decomposable
surface members or water-decomposable sanitary napkins were
prepared as shown in Table 1 and Table 2 below. The uppermost
water-decomposable non-woven fabric of wet-spun lace used
herein for the surface member had a weight of 45 g/m’, and the
remaining three water-decomposable papers 12, 13 and 14 had
a weight of 14 g/m?’, respectively. For the absorbent layer,
used was a water-decomposable paper having a weight of 30 g/m®.
For the back sheet, used was a water-decomposable non-woven
fabric of wet-spun lace having a weight of 45 g/m’. Some
samples of the surface member were needled for integrating the
constituent sheets. In these samples, the through-holes
formed by needling all had a diameter of 1.5 mm, and the needle
pitch was 1.5 mm. Some others were not needled, but were
thermally embossed in wet throughout their surface for
integrating the constituent sheets. Still others not needled
were processed with the water-soluble adhesive spirally
applied to the constituent layers for integrating them. For
these, the amount of the adhesive to be applied in spiral
fashion between the adjacent layers was 5 g/m?, and the diameter
of one circle of the adhesive to be applied was about 18 mm.

The surface members and the sanitary napkins thus prepared
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herein were tested for tﬁ;ir properties according to the
following test methods. The test data obtained are given in
Table 1 and Table 2.
Tensile Strength:

The sample to be tested was cut into pieces each having
a width of 25 mm and a length of 150 mm, and these were tested
according to JIS P-8113 by the use of a Tensilon tester, for
which the chuck distance was 100 mm and the stress rate was
100 mm/min. The strength at break (gf) of the sample thus
measured indicates the tensile strength thereof (see the
following Table - the data are expressed in g/25 mm).
Wet Tensile Strength:

The sample to be tested was wetted with water to have
a water content of 2.5 times its dry weight, and cut into pieces
each having a width of 25 mm and a length of 150 mm. These
were tested according to JIS P-8135 by the use of a Tensilon
tester, for which the chuck distance was 100 mm and the stress
rate was 100 mm/min. The strength at break (gf) of the sample
thus measured indicates the wet tensile strength thereof (see
the following Table - the data are expressed in g/25 mm).
Wear Test:

The sample to be tested was worn by 10 panelists for
3 hours. After having been thus worn, the condition of the
surface member of the sample was macroscopically checked. The

criteria for sample evaluation are as follows:
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A : The surface member was expanded.

X : The surface member was broken.
Decomposability in Water:

The test for decomposability in water of each sample

was based on the water degradability test of JIS P-4501.
Precisely, a test piece of the sample having a length of 10
cm and a width of 10 cm was put into a 300-ml beaker filled
with 300 ml df ion-exchanged water, and stirred therein with
a rotor. The revolution speed of the rotor was 600 rpm. The
condition of the test piece being dispersed in water was
macroscopically observed at predetermined time intervals, and
the time until the test piece was dispersed was measured (the

data are expressed in seconds).
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As described 1in éetail hereinabove, the water-
decomposable surface member of the invention comprises a
plurality of sheets that are highly decomposable in water,
thereby having good decomposability in water and high strength.

The constituent sheets are integrated into the surface
member by the means of wet-dissociative integration.
Concretely, they are inteqrated by mechanically pressing them
in such a manner that the fibers constituting them are
mechanically entangled in the integrated laminate, or by
adhering them to each other with the water-soluble adhesive,
or by a combination of two means of integration. Therefore,
in actual use, the sheets constituting the surface member
behave in integrated fashion, so that the surface member is
resistant to breakage, distortion and abrasion thereof. 1In
actual use, the dry area of the surface member well keeps the
integrated condition by the integration means set forth above.
On the other hand, in the wetted area thereof, the constituent
sheets well adhere to each other to keep effect of integration
owing to the surface tension of the fluid therein, since the
water retention of the respective constituent sheets is
substantially the same level.

Furthermore, by using the surface member thus having
good decomposability in water and high strength (both in wet
and in dry), it becomes possible to constitute the water-

decomposable absorbent articles having good decomposability

10-u
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in water and high strength.

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 stated
features, integers, steps or components but does not preclude
the presence or addition of one or more other features, integers,

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

1. A water-decomposable absorbent article comprising:
a water-decomposable back sheet, a water-decomposgble
absorbent layer, and a surface member covering the absorbent
layer;

the surface member including a plurality of water-
retentive water-decomposable sheets laminated and bonded to
each other by integration means for permitting to dissociate
the water-decomposable sheets from each other when wetted; and

the integration means being needling for processing the
water-decomposable sheets to have through-holes under the
condition where the water-decomposable sheets are laminated,
so that fibers constituting each the water-decomposable sheet
are entangled around the through-holes.

2. A water-decomposable absorbent aﬁticle comprising:
a water-decomposable back sheet; a water-decomposable
absorbent layer, and a surface member covering the absorbent
layer;

the surface member including a plurality of water-
retentive water-decomposable sheets laminated and bonded to
each other by integration means for permitting to dissociate
the wa'ter-decomposabl; sheets from each other when wetted; and

the integration means being embossing the water-

decomposable sheets under the condition where the water-
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)-)?#q, Vv ryi?yy}ama}ﬁar«s%%%w) %2@%‘5&‘“@5‘9 to dissociate

10% 5&' () - 1025 10251025,

. 10925& (Jhe-HaTEYrEersmp9sahls chestnETon.eaeh Pther wienuREted 5and ) - N510%
5& ()-N510% 5& () - N510% 5& ()-yyyyzzz /}aA/ K| #Z, K5N510% 5& () - N510% 5& ()-N
510% 5& () - N51 &J(thgm means being bondlng the water-
z*z+252?z@hL} aA K| #Z, KSN510% 5& () - N510% 5& () - N510% 5& ()-N510% 5& () - N51
0% 5& () -AEITREELLe @AEBER, th7 SATA) aAhEN 0%i%Y ( p- SISO LIBNE10% 58&’ (
)-N510% 5& ()-N510% 5& () -/ K| #Z, K5zzzzzzzsS3} aA N510% 5& () - N510% 5& () - N51
0% 5& () -aE9bER () -/ K| #Z, KSKN510% 5& () - 2222222553} aAN N510% 5& () - N510% 5
& ()-N510% 5& () -/ K| #Z, K5N510% 5& () - N510% 5& () -zzzzzzz0S3} aA N510% 5& () -
N510% 5& () -/ K|[44Z, KSisi€he d&t dnpdisiile absorobntOdrbstle-ddmprising:

{{{{, {OB8}aA/ N510% 5& ()-/K| #Z, K5N510% 5& () - N510% 5& () - N510% 5& () - N510% 5
& () -, {: {df Wak e -sdeddrpydbie K% Sifedd - WO%%f)d&@xQ%)/@éﬁ:ié -N510% 5
& ()-N510% 5& ()-s{{{{{{{dD}aA K| #Z, K5N510% 5& () - N510% 5& () - N510% 5& ()- N
510% 58& (abddrkitiets & alylerhbAAM B8 (2 £ddd et LaoedEARY BE' 4)sdEdO% 58 () - N5

10% 5& () -N510% 5& () - N510% 5& () -/ K| #Z, K6{{{{{{| sS3FaA/ N510% 5& () - N510% 5
& () - N510P4vhe& () - N510% 5& () -/ K| #Z, K5KN510% 5& () -1 |11
| 2| D sS3}aAl N510% 5& () - N510% 5& () - N510% 5& () -/ K| #Z, KSN510% 5& () - N510% 5

& ()-Nb10% 58 (1 111108, AAPRET oo a llonq 4 P RERET Y s 48800 5 ()~
510% 58 (el ORdle -h%bwf%ﬁ%ﬂﬁée@“ﬂ&%é&é)aﬁg’l@"/ﬂééa (35N610% 58

() - N510%

) R6 100 28 %??f%éﬁ%%{é%ﬁ%%?% i EAORSRO(JLRRITHETR. () N0
3’/@. N610%% S FRREToRERROSFRI & Priases) Subu it Criee K%”%%%%%ﬂé@&&i%ﬁf}e :

& ()-N510% 5& ()-N5109% 5& ().-/ K #z K5N5 0% 58 10% D} G J
os% aA/ KNSm%% O ’TW"’? l % %1@%() ‘; m/ﬁgg

XY} Z3 [} A/KN510%\I510% 5& () -/ K| #Z, KSN510% 5& () - NN510% 5& () - N51
0% 5& () %@f&% Q}b(ai Aheets te 9b~9ghPr|Eb%‘&s ybypdrogengonding,
1096& ()- 109%%& () - 109610961096( : YL09068& () - %{vU4/ 1 110958& () - 35
L1 109@#& Whil® im 9¥58 () - 105105105 ! 10968 ()-s( ! 1096& () - s(5678adxvUa/
&10%7 & ()-5 s m

5. The water-decomposable absorbent article as set




10% 7_& 3@10%7 & ()- S YL0% 7_& ()- 10X510X EET
|10%<5&'(%) ([ [vU4a/  ° 10%7 & ()- 10%7_& ( %’ﬁ”@ (XCH
110% 7 & ()- Y 10%7 & ()-( @10% 7 & ()-3K(|[:vua/ $L;1g°ﬁ7;,&mp34—-
10%7 & ()-Z z 10%7 & ()- 10%7 & ()- f10%7 & ()-
10% 7 & ()-("H [:vUd/~ 1 10%7 & ()29f10%7 & ()- -'10%7 & ()-
10%7_& ()- ( 10%7_& ()-( &@0%7_& ()-HL234FIvU4/ Y, 10%~5E& ()-
YL10%E~5E& ()-'10_7_10_7_10_7_ "9 10%7_& ()- F7S10%7_& ()-(
11&3"10% 7 & ()-I1Tv |[ v/ [+ 10%-~5E& ()-° Q@ 10%-~5E& - Lf - -
10%~5E& ()-  >f 10%E-~5E& ()- [  10%E~5E& ()-'(  10% 'E& ()-'3vU4/
109X5X8& EFotwldoo@hein )l, whskespsthe(yabio ofl ¢heleategrretonsE® OF " ( ° +
109%E~5E& ()-"3s,f|[:vU4/ YmLO%GX& ()- S 109%5X& ()- 9f 1095X&' () -
109%GXE pe wADSsE3IE dDpds aiDoEEXEt (fo £Bat [afy BHALtheT HDEDEIY Lo the
10965X& () - f10%XEX& ()- 1095X& ()- y 109K5X& ()-( sfI10%XBX& ()-H [:vu4/
. F 1095 X&higet FfallBoBEEeén -4 G : dDRXE0E N0 , (WwABKOGHE dirfddd QWares () - (
s$&1095X& ()-vU4/ 109D5& ()- DI 10%4& ()-: | 10956& ()-: 10X5X10X5X10X5X
9951095 %& el ek +@310%G5X& ()- QvU4/ 10%D5& ()- DI 109%& ()-: | 1095& ()-:
T10985& ()-  109D5& () ( 10%)5&' ()- Normal " "Heading 13]c" "Heading 23]c"

ﬁ:g: 28 gg} g 6 $ I ng 93] c"A éwﬂﬁ %Lér:%sgr ap S%If_é?%%vfg‘e%% e
Rse i - SrSTECIR SHREEA RN, the warer-decempogsble shests each |||}
g} D10 o) sl Wy 3p| 150 It)gfeg N;y%%ﬁfg/g%gw Wy N R
<=>7 @BCDEFGH %KL%QR%MQ dposable ASHbIHanT CRAE SEYY WL de
froth in claim 1, wherein the water-decomposable sheets each
have a weight falling between 10 and 60 g/m’.
8. The water-decomposable absorbent article as set
froth in claim 1, wherein the water-decomposable sheets each
have a degree of decomposition in water of at most 100 seconds,
measured according to JIS P-4501.
9. The water-decomposable absorbent article as set
forth in claim 8, wherein the surface member has a degree of
decomposition in water of at most 100 seconds, measured
according to JIS P-4501.
10. The water-decomposable absorbent article as set
forth in claim 1, wherein the surface member comprising at least
two water-decomposable sheets bonded to each other by the
integration means has a tensile strength in dry of at least 1000

g/25 mm, measured according to JIS P-8113.

11. The water-decomposable absorbent article as set
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forth in ¢laim 1, wherein the surface member comprising at least
two water-decomposable sheets has a tensile strength in wet of

at least 200 ¢/25 mm, measured according to JIS P-8135.



