.., e3e7J7@¥ CpC@ J6bITI 1 WATER- DECOVPOSABLE ABSORBENT ARTI CLE- BACKGROUND OF
THE, | NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to a
wat er - deconposabl e absorbent article for sanitary napkins, panty liners,
di sposabl e di apers, pads for urinary incontinence and the |ike. DESCRI PTI ON
OF THE RELATED ART Conventionally, the absorbent articles such as the
sanitary napkins, the panty liners, the disposabl e diapers, and the pads
for urinary incontinence are widely used for serving as. absorbing body
wast es. The absorbenﬁA@ﬁﬁLﬁFééMﬁﬁghghﬁCEEQ@HBE&T pespgaf ter 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, abs Qﬁ&} | wat er - deconposabl e
conponents and capabl e o%ﬁ%el%ﬁﬁ%ﬁgg%géaﬁggﬁﬁaﬁﬂ%ﬁﬁ%ts after use are now
under st 1 ned Patent Publication (Kokai) No. Heisei
9-228241u€¥§%¢ggggféfmtygégﬂtﬁgnposable. non-woven fabric usable for a top

sheet of absorbent articles. This.non-woven fabric can be obtained through
water-jetting t RERCEOT ANVPBFOQE FRb2tRatte ShyAteds decqEResaP4 S

cellul ose having a fiber length of from4 to 20 nm and pul p. _Japanese 2
Unexani nedPPAFRERL Pubi ¢ onff PKOSADINFY HAARK iy, DA ¥64 1dneaBoses a
wat er - deconposabl e non-woven fabric usable for a surface nenber of

absor bentd&¥PPEReEe HERPSTFoRI®Y ERTTHDIIAL X ARCHBL BEAFAENDYhedAdieng fi bers
together with an unsaturated carboxyl ate copol yner serving as a bi nder.
Japanese RRESREFRECGN FAF cPHE PRBLAEER | BRT (Kokai ) No. Hei sei 8-38547 di scl oses
a wat er - deconposabl e absorbent sanitary article, This sanitary article
conpri ses a surfCegwdndyigmdldihvedtlhy atidpuheps| witiyllesd cobolk as &hlei nder to
wat er - di spersi ble fibers, a water-dispersible absorbent |ayer, and a

wat er sol ubkeitatyn ndpipbmes et luh epeati h ddi reatsentt ey ol lispaisiadd o Mdlagie)sNo. :
Hei sei 6-101154 discl oses a water-degradabl e non-woven fabric containing a
cel | ul oseandrthat padsafoa bimiderryt hisraint indnee sarei stdodgsuardalisar bent
article conprising a top sheet of the water-degradabl e non-woven fabric, an
absor bentséayting Gfs abpolrp ihighbodg heettesand Thebabkoshert aft icYed wrienyl

al cohol film Japanese Unexam ned Patent Publication (KOkai) No. Heisei No.
8- 19571 diisetasesd aaveiestdecoapesabhavapgobeent usad.t aHpwakeirGl €helhi s
absorbent sanitary article conprises a top layer of a water-dispersible
non- wovenydabées f siiciRRERheRint feic TOSMReSi Ner¥&s Bfig dnStRESé lab?sqbsor bent
paper, and a back | ayer forned by |am nating pol ynet hyl nethacrylate on a
filmnmadeagd pAbYY RW1udleC ol now aRANSES ddte XA pesh Pat eBhcRwAL T catyi on
(Kokai) No. Heisei 10-85258 discloses a water-deconposable top sheet for

absorbenta @il £b8s. iWhi & tSoubIebonBEd Of + ReALN-LMY eRs E@P LIS T REAL Si NY

pul p and synthetic fibers. The top sheet can be readily peeled off fromthe"

other parfr-{ibgesi 48 RAd SwhEABY OfacUUJX Id'sl fi %‘?}?gﬁy%ﬁﬁg bent

article to which it is bonded, and can be 3{ ose | ush toilets.
Wt er - dec e i . 0 e .sheet s
must | have SRpor s S s CEp R e Aot Fe B < B TR Lol BRABE Lo
properties. nt ragdi c o] I, .\ th [ rt products set
forth abo@%?ﬁ§%%8d%%o%%o%§%¥?#$y§?ﬁgﬁa £§ %ﬁ%vﬁﬁ% %ﬁ?gﬁggﬁu§¥é bot h
limted. Specifigall enhanci ng.the_deconp ility. in ter.of the sheets
will inevitably dabarass | HACFanERet of aglentth?%bfrjecr?g‘%/]hoq nLRekeif Aoy o; ngly,
t he requiéenents fg@sgtéai i ng. wel | - bal anced, .good deconpoesability in water
and hi gh E¢FH&AYL A Bdor HEFT AT TF c Pes AT 8L SRTEPRPOS t BPO-¥OMEcul t to
continuouglg froduce t he absorbent articles having well bal anced. .
deconposab?PF1y PRaldfefOhnd $PPeRBERT SOMARRPIEETHHRYINYENS -ONTRESobj ect
of the present invention is to provide an absorbent article of which a
surface nBPBeVORER JGRF Mec&RPoshBi | PhYainedatdirah hivgh ediaiddng
According to one aspect of the invention, a waterdeconposable absorbent
articl e nayeabnpRt of afngrensgivihat SIMPHgEe shgencratedcellydessposabl e
absor bent | ayer, 4 and a surface nenber covering the absorbent |ayer,
wher ei n thavsog facki benbengtitlofddsom gl tpakdtiymodndgielp + eJapainese
wat er - deconposabl e sheets | am nated and bonded to each other by integration
means for perm-tting to dissociate the water-deconposabl e sheets from each
ot her when wetted. In the absorbent articles of the invention, the
wat er - deconposabl e surface nmenber has realized two contradictory functions
of high deconposability in water after use and high durability during use.
Specifically, in the invention, at |east two water-deconposabl e sheets,
whi ch, however, are not satisfactorily durable enough for practical use .

o, N



‘t he wat er-deconposabl e sheets to have through-hol es under the condition
‘Where the water-deconposabl e sheets are |am nated, so that fibers
constituting each the water-deconposabl e sheet are entangl ed around the

t hrough-hol es. On the other hand, the mechanical nmeans may be enbossing the
‘wat er - deconposabl e sheets under the condition where the water-deconposabl e
sheet s 5 are lam nated: Preferably,2the integration neans is bonding the
wat er - deconposabl e sheets to each other with a water-sol ubl e adhesive. Al so

pref or abl yneldfi; haheaspLhO LIS SobARIIGR | 6 WBLEEcdaRoMIOSAD] @ Sheet s

to each ot roug rog ndi ng, In dry. IS preferable

that, the,tat.l e i f 0O ter 0 I eet to
that of atserepeat Adm e SlerEhEars Hort L Zrr 13 e o0 B R e 56 “when
t he surface mber e wetted. Preferabl.y,. the ter-dec o) l.e .sheets
const it ut PHGZERS BeRper Sheier e toriaer t - M S 5 IORE R oht o
hydrophilic fibers. .Al so preferably,.. each water-deconposabl e sheet has a
T o VSR R 2 e b B e § bR AS Cho G Tet RILD BRSPS AL odhar

wat er-d_econBosabI e sheet his a degree,of decorrgos'gti n in water of at nost
100 seconH8IPREYLAFE] SEEBLUMRY t 5EFVENP- 4861, A A RIQFES er abl8PARGRE sur f ace
menber conprising a plurality of . such water deconposabl e sheets has a

degr ee of UBEX3mABEA: iFRTSH \AéPE?‘lBPté?“ndéctOkad ond&1sReadimrdtP Y cor di ng
to JIS P-4501. Also preferably, the surface nenber conprising at |east two
wat er - dec@AE6385FE Sh¥ateleFOMPOF abdEh e ity rak il Sweans has
atensile strength in dry of at least 6 1000 g/25 nmm neasured according
to JI'S P-8his. sAnddagvefasrtaisiie qompxigdace ﬁﬁﬁ%éfeecéﬁﬁemsiﬂwnmd |lksfast two
wat er - deconposabl e sheets has a tensile strength in wet of at |east 200

g/ 25 nm nmaddangd padyoridiydg alssoh@d Ra8185biBREEF tHESGRIRHAIN IR STHE ORAW NGS
Fig. 1 is a perspective view show ng one enbodi nent of an absorbent article
of the indebersn; aFivptexidispeamibla | gheorbenly bayspectinde avivatethow ng
partial cross section of the absorbent article of Fig. 1; Fig. 3 is an

enl ar ged epdsdleetiimnalIapamesef UkegaminedtPatiearigPth@itahéohl (kdkdi) and
Fig. 4 1is a partially enlarged cross-sectional view of a surface nenber of
t he absor ment Harisied] &-101Ai5g. dlisDESER R WA\ £ dedhr FeREAERRE -EMBGE VENTS
The invention will be described hereinafter with reference to the
acconpanyifagrdcasbngsinbhg.a telldudoger pLLivav evyimwashoniag tanereirbodi nent
of an absorbent article of the invention. Fig. 2 is a partially cutaway
perspecti ¥e ¥18¥ $iEidedan hBkoehent SEELEDE imgrhies iahs ar beptsiagdi cl e of
Fig. 1. Fig. 3 is an enlarged cross-sectional view of Fig. 1 cut along the
line I'll-blel thEl Gatdrigegridsbidldon e A 0edniiieSSanesbsongbnY iR a
surface nenber of the absorbent article in Fig. 1. It should be noted that

X indi cat gg fhsu1p EilbRNIERMESS Lhdecbher Qﬁeéb%@!asﬁéi)g{?inﬂtéféc%ql
illustrated, and i ndicates the widthw se direction thereof that is

subst ant | &"i'm.p.era%‘;m{e%@ afnd Lad e dll ﬁselehenpzsbﬂestitaﬁor(%ﬂaigr thgl e of
Fig. | is a sanitary napkin or a panty liner, and this is one é€nbodi nent of
a wat er de abl.e ab Nk j f i i t i Ses a
et or - dechiABSaoNg s ir Fagd gt BeE, fov (e MHEShb QL (B B IARES 7 1
absor bent _art.i ¢l . Fi.g. [ rJ -dec I menber
To whi oh Pamisad ArPactpy An iSRGt B GRP SRS Collide hock
sheet 20, _.and a wat er-deconposabl e absorbent, | ayer 21 sandw, ched bet ween
The surf ado FRRARYEE d The AR DRI S e orehfRef R S R surt ace
menber 10 and the back sheet 20 .are bonded.to each other gith a

wat er - sol GSET SHRECH FOMRE 1S1RY RtehT Jtme‘é%glg]r%é FOERFBE PAPSYy form a
peri pheral bonded area |e_therearound., An adhesive is applied to the back
side of aandi A BRRly 167 SrhEosBEd e demdmatdng RoLyBshbyA e RATEY 13
absorbent article 1 is_set on a crotch portion inside an underwear, and is
bonded t o°heé ckbtthadet PEn PRy YVERYd SFlatw ladheSiRANSHE tYReRIEkNeE de of

the main body. Preferably, a release film22 is provided to protect the
adhesi ve Payenth@ubrldcaddon) (&pkai) No. Heisei 10-85258 discloses a

water-decomposable top sheet for absorbent articles, which is



- preferably, the release film22 is fornmed of a waterdeconposabl e sheet. The
‘surface nenber 10 is fornmed by | am nating at | east 8 two

wat er - deconposabl e sheets. As shown in Fig. 4, the surface nenber 10 in the
shown enbodiment is forned of a | am nate of four water-deconposable sheets
11, 12, 13 and 14. The wat er-deconposabl e sheets 11, 12, 13 and 14 are,
after disposed of in flush toilets, readily dispersed in flushing water
flowor in water in septic tanks. For exanple, they nmay be any of
vvater-decqgg]{g,ﬁ;&fl =1 o) rial, in
whi ch the pulp iogfers';;elgé% ‘%‘%ﬁ%@?ﬁﬁe‘gcﬁ%{é%%’% If/%r%g}(g/%ﬁ%%%i ng;
wat er - decgnpQsabl e = P, S fro ter-dispersib fibers
such as pul'p and rg§§ﬁ€6 Srhiaé\?\e/tna%grljlea;‘g%g?gyv%?%éﬁiﬁgff 5%rﬁg:h§r%£§%ﬁded to
each other_w.,th,6 a water-sol ubl e bi nder, added theret o; ter-dec osabl e
sheet - | i ké’apra{:pefgh oPHSs lﬁ/a%ﬁ aﬁaﬂnﬁa 3 e?%?gé%ﬁl‘ﬁxaifgg?a'@éoﬁﬁgs Bfe
non-woven fabrics forned.of relatively shart fibers, in which the fibers
are ent angiPEP UG @rpjoe‘f’ﬁilﬁ t eﬁﬁﬁﬂ‘{e#hé”\ﬁafzép- BEsPEFRPEPR fi bers
for the sheet, be any of natural fibers of pulp such as wood pul p,

Mani | a heff: an?]é}s(?bdﬁ%‘,lﬁrboo pul p, kenaf, etc.; regenerated fibers of
rayon, etc.; synthetic fibers of _pol ypropyl ene, polyethylene, etc. Anong

t hose, preferredWQFﬁrgFISGﬁ‘B‘PBﬁIaB}LeaSagéPﬁ eakywAEE ECY8E onpBd abVater-wat er
to some degree even though forned into thick sheets. If desired, the

di fferent %ﬁ&@@%ﬁ@%@%&e@@w%amlqpcedwdemwﬂsahg«lbéycimmu, for
exanpl e. The water-sol ubl e binder that nmay be in the water 9 deconposabl e
sheet s f oransbRdBhgs tReRNGbins tWhidenthei bee prnapesddesoahercomctadistotpr
exanpl e, pol yvinyl al cohol, nodified polyvinyl alcohols, alkyl celluloses
such as cdrchergievhpercel Vitbhsthe matind a0d] prodeetseset, fanthadlsoveat i oni c
al dehyde- nodi fi ed pol yacryl am de copol yners, etc. In case where a pol yvinyl
al cohol -t Jyhe datempssabbl étpiimdeater andcehé Wtoemgthperadiotihr Fihibéd. bi nder
is used in the waterdeconposabl e sheets, an electrolyte and a netal salt
may be optSpevdlfiicaddded dntmmetimg nher decompoeabdndeyt ha shtengdbh oiiet he

wat er - deconposabl e sheets. Furthernore, in case where an al kyl

cel | ul ose-stheeesmvatian- 4abulitabbiynteadi so uses rdiriceiion af 8REYstEeRGEl resin
copolymer and an am no acid derivative my be added thereto for enhancing
the strengterefofi.he wateodacngposabtresheefsir&RénPs epesr Ndatffining

wat er - deconposabl e non-woven fabrics of relatively short fibers in which
the fi bersgeaaet@ltaaia@cﬁd%bbawm@@is@bﬂlqlﬂy 8 Wat@at ARAhi hos L BXRgPh e, a

m xture of rayon fibers having a l'ength of from2 to 20 miy preferably from
3 to 10 mymnthauiientor akbecibyt die addidionalhy sental o fdrd 15t ed
rayon is fornmed into a fibrous web, and the resulting fibrous web Is

subj ect ed Wt Qs 16t t a nt t q it i _are

mut ual | y e(:tr??lgngl ecllllsjtlgt ab%kg%?égdkgggraebzé.%fg@terggF;?ﬂ‘tg eh\l/%‘e‘%)ilglri Vg(?ﬁgach

wat er - dec QSRR d%’&%ﬁ[%o \q s e If its weight is

| ar ger thgjr:éHGO dio g/ ,Oft IJeﬁvJv'a e\r,ﬁldglc?f)t%prgs%g‘bfgtgjhe thV\',i || 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/n2, the

wat er - deconposabl e sheet w thin. [ n wat er - deconposabl e
sheets are | ack of workabi I%‘*@Bﬁ%gﬁar@%ﬁ%#ﬂ cult to handle. In

addi tion, they afgﬂe1 ngt. d ragl% when used. .Avpl rality of the .
wat er - deconposabf*8 SRAEFS S&t Y&t AT SFde HMVENHRM AT PIBFIAT P sur f ace
menber of _the invention. The pluraljty of the water-deconposable sheets 11,
12, 13 an&‘tbf T (5\%{1 Pﬁtﬁng.e 48%9”6&%0%&& Fghacse BeRPeHat BRFal 9o may be
made fromdifferent materials. Furthernore, the weight thereof may be all
the same, IGCMPESRddI tWaithyated Angt SighwsStaangry be conbi ned.
Preferably, however, the waterdeconposable sheets 11, 12, 13 and 14 are
~control | ed so t hAECPREB1BECERpSShiATRSCof oBathesHadentiomat &  wakkestr ed
according to JIS P-4501, is at npost 100 seconds to permt the
wat er decodgseamos adtieet abseomhendi spadddld imaY | impwideet 2 arwhtdre- | i ke,
simlarly to toilet papers. Wth the surface nenber 10 shown in Fig. 3,
t he upper sesonpasablédearipsbable sWateridecunpobali e atisloybesdel angsr f | ui d,
is a water-deconposabl e non-woven fabric of wet-spun |ace having a wei ght
of 45 g/ n2. The remai ni ng three waterdeconposabl e sheets 12, 13 and 14 are
all of water-deconposabl e paper, each having a weight of 14 g/nR. 11 The
surface nenber 10 of the absorbent article 1 of the invention is forned by
| am nating the plurality of the water-deconposable sheets 11, 12, 13 and
14, and integrating them by neans of wet-dissociative integration :
("wetdissociative integration"” neans that the integrated constituent sheets

. - T . o o N .o



““each other by the neans of wet-dissociative integration, for which are
‘conbi ned.the nmechani cal neans for needling and the 13 neans for bondi ng
wi th the water-sol ubl e adhesive. Concretely, the water-deconposabl e sheets
11, 12, 13 and 14 are, under the condition where the water-deconposabl e
sheets are laminated in that order, needled in such a manner that the
needl es coul d penetrate through them4romthe top side serving as directly
receiving fluid in actual use, thereby having through-holes 15 entirely

t hr oughou h 2 | am na s. As shown in

t he enlarégg grggé%gégtﬂ%ﬁgggv?éx%gﬁngighg4%BF§%b%§§s§?§§%ﬁt fibers of the
mater-deconposaQLﬁéégfﬁt navgﬂ %égst%g HQ the position _of tggt
t-hrough- hol es 15 are pusﬁeg asi de to“b@whdi.l?% Tt GoRdit &,ﬂﬂﬁ;

consti tuent fiber% around th? t hr ou h'h0|§f 15 are_ent.ang) ed %ﬁ t hatf an
ent angl edBEFETEREB &Y Guntet AL~ P ESPRRPFIRIEnr BRGHE ol ¥Rt e o the
backsi de of the surface nEHber 10, Accordingly, the fibers can, be

physi cal | OBﬁeﬁeEﬂaﬁ?EalP§ @ﬁtQﬁg}%ﬂe%F%EHﬂgtWE?Q?w?REﬂP?Rﬂ%ﬁF%ES'WWth t he
fibers thuys entangled, the plurality of the water-deconposabl e sheets 11,
12, 13 anfiifgogiatentleq matsd Serorppsabde BesERAEOT fFach ebhar sdhemshi on,
and formthe surface nenber 10 having increased strength. Furthernore, the
t hr ough- h8FE&€85 have an additional function of leading fluid to the
absorbent layer 21. Preferably, a diameter 15d of the through-hole 15 is at
most 3 nm |f thEnditdfet ebsesdest taetiglesiglefhokbelsingervedant hethe
above-nentioned upper |imt, the surface nenber wll have 14 a rough
feel. | n waterwderempesdbés usswrfacecediamitprar ehtigperedatozedat tvwe

di anet er thereof becones smaller at the tip, the dianeter of the

t hr ough- hobesrhdiptdryhfunaghi ¢ ofidtiash decomposablidisheiat waders fiteerbe
smal l er than that of the through-holes formed through the

wat er - decosposald érisflteeduddbility hdsriageusthe ppetérfdabha@lval de afhd he

di aneter of the through-holes set forth above applies to the dianmeter of

t he t hroudghvkakesnf, ornedldayougho t hetwataecomposppiablstieshtest wihlicH,n order
that the plurality of the water-deconposable sheets 11, 12, 13 and 14 to
form the aowkbeee, nBAbeaiod (s feeftard 1y duithegeabgdufpstbPhrddtidal
desirable that a needle pitch, that is, the distance between the end of one

t hrough- hake #hedngsédaindivaniings, bWieouahehehe1$51 adiasenl ther@p is at
nost 6 mm |f, however, the needle pitch for needling is smaller than 1 nm

the const khdeRlurifaber mdibdhe SUFRACELE8PBAL 18rwibhebe gt @ shyt. and
the strength of the surface nenber 10 may be | owered. &n"the other hand, if

the needl :Riih6ReB*66PHS8Cd tndiet REMWIRY HQGH! Eﬁ%éngeﬁ%ﬁ?é%‘ﬂi o be

formed will be decreased, so that the surfacé nenber 10 could not be well

'integrategogg Q@EBMSoEQbEQH%?riheQaEé§hiOn- I n case where any other neans
of wet-diSsociative integration is enployed except for needling, this

e T
- , 4
A SecRBRRSRLe RSN e e hiphiotiab b el PR AR I TR

10 are par bord er-so

thod of ing the vater-soluble adhesive 17 to the sheet d th
1o bo coat DUl A SiRcEryBoal S o iRas pedri yrcter dt cmet tdhe

increase in the application unt qof the adhesive, the_surfacge nber 10
w 't he niPaerst FEEGeEamaeE s LS Bhactiso b HANF FRE COBNSAGLR SoROERE THF f ace
menber 10, it .is desjrable that the water-sol uble adhesive 17 is applied to
‘the sheet SOPALELEBORRPRE Je ¥ ~SecompesablifefhBRbighte i lAminadidct wit h
a large anmount of water, the water-soluble adhesive 17 easily dissol ves
therei n. TRetRAbridPanfecRREELIYbL NG| R2chikES Yater-daponpesahle shretst rengt h
of the surface nenber 10, without |owering the deconposability in water

t her eof . PBErej engengdedapsonadetbar yhroughpholefe 1 drhescitiine hdithsi ve 17
to all the water-deconposabl e sheets between them For exanple, the

wat er - decthponaphanspabired?s k¥ bedembosaynyetive ndde: nt-elaamipasaidre wi t h

t he- wat er - sol ubl e adhesive, while the water-deconposabl e sheets 11 and 12
may not behkendathder hhehmowditerorsehalbbaleeaesevededbmpoatbl extadtise
adhesive 17 includes, for exanple, cellulose derivatives such as nethyl
cel l ul ose, hydroxyethyl cellul ose, carboxynmethyl cellul ose, etc.;

wat er - sol ubl e pol yners such as pol yvi nyl al cohol, sodium al gi nate, sodium
pol yacryl ate, polyacrylic acid esters, partially saponified products of

- pol yacryl ate copol ymers, polyvinyl nethyl ether, 16 pol yvi nyl pyrrolidone,
copol ynmers of isobutylene and mal efi c anhydride, etc.; as well as. starch,
dextrin, etc. As the plurality of the water-deconposable sheets 11, 12, 13
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In case where the water retention of the two adjacent water-deconposabl e
‘sheets is substantially on the sane | evel as set forth above, the two
sheets can be firmy adhered to each other owing to the water film

spreadi ng between surfaces of mutually opposing wat er-deconposabl e sheets.
On the other hand, if there is a difference in the water retention between
the two adj acent sheets, the fluid ha&ving been once absorbed by one sheet
wi |l be soon absorbed by the other sheet. Accordingly, it becones difficult
to formt r. Lilmbetween the two adj acent sheets. The nvisture regain
measur i nglat%g\é\?talﬁ%nglste ol l ows: Two wat er - deconposabl e sheets of 100 x 100 nm
in size are weig individ I | am ed on .another. 1 cc
of distilled wat g]?gff%r%%g%begj'hoént gﬂ'lttﬁérggﬁtggr qg%%?"it’ on"of Bf)ﬁglﬁgm' %r}}ﬁ ed
sanple. After left for 3.nmnutes, the t sheets ar eeled wt

br eaki ng Vﬁgﬁr'gﬁﬁoﬁﬁpgsggg:enstkﬁ‘?aﬁegoi quio :CIV.lt$h‘g YR TR of
each wetted sheet is thus obtained. The ratio of the water content of the
wetted sh@E'SFdVfne dry weight of the sheet indicates the water retention
of the sheet set_forth above._ In arder that the water-deconpgsabl e sheets
coul d have the abffPtBreberabLyn tif dNUSHTAIAP "GeGSedSt Bahding iR

adj acent sheets could be adhered to each other via the water filmforned

t her ebet w¥ékerdecomnpesipbds Sherks t ke IRt sOERgpedirpaial ¥dEPIemt | east
30 ~ by weight of pulp as hydrophilic fibers. In case where the pulp
content t henedng,swhidlel dn dxdn 30 ~ by wei ght, the water-deconposabl e
sheet will be poorly retentive of water. The surface nmenber 10 conposed of
such poorly wat eFtrig paeifesabiectBatodihe noetienpbythehwatareggterdidrehavi or
of the constituent sheets. The back sheet 20 may be forned of

wat er - decofposebive tryrdecvapofabliec sbeepaper th&brobxampteer i ad jacentwat er
deconposabl e non-woven fabric of wet-spun |ace conposed of pulp and rayon,
and havi ngoathei gheebf f4bl g/mtwddre ddutedr agur £8cd 0of whbr bhekswhisete 20 nmay
be coated with a water-soluble resin such as polyvinyl alcohol, an
unsat ur at eembarbaxy wetaeidd copol yner or the |ike. Thus coated, the back
sheet 20 w || 19 be inpervious to fluid. The absorbent layer 21 is forned
of , for exanpl e, pnaferadegoiesadt €r pAPEOnpPHaP] O hretsvEeyedt fabtigg 1 n
case where the absorbent layer 21 is formed of the waterdeconposabl e paper,
it is desivhabkarthak mepbef adadly cfntdimifiregl yot b moovat - Weegrpasabl e
papers are lamnated to formit. The absorbent |ayer 21 thus forned of the
wat er decey liq ipapabdrs .t hat manner wel | deconposes in water. For
exanple, from4 to 8, preferably 6 or so sheets of the water-deconposabl e

paper each havi ngjaoWsighbrab14 848h Rh€el 2qL88H58s401 8 05RREDenAbSr bent
| ayer 21. In case where the back sheet 20 is not processed to be inpervious

to fluid, JNgHOWRIdmRKd)2%e119hd R LIRlET 18 CHPRYAR M2paper consti tuting
t he absorben?la;@: 21 ma)y be cgé;ted with the water-?o/ﬁluble resin and the

| i ke so as to bephapRekyl 1yl I SM&‘E S er is
thick, the absor%%%? ?g$g§§%ggybeg%ﬁ1ht‘fgggﬁTﬁ% wa (Z?%Bdg%ogn%%ggﬁqlggg%rface
menber 10 4 ggﬁl' tQ. t itary,n i.n t o the
panty i ngre?, t edfd?&é)%(ggrglg%seggli%%egg, tt}%ga%g %grﬁ‘?’?g Elrwasr%&?rg%%hti nence
or the lLike. Prefer t hese ab bent, Larti cl are _cqnstituted so that
all of th CENES u%%%rqﬁg?egf) a'?géd Egrgr%&s'abllgf?% %tegf—zrtagtléré d?l%%osed of
in flush toi Iflets or the like after use. E{AIVP Eg 2%) The invention wll
be descri 5&F 53T o PE G ai FORPLASH-8Per 8ncBIEHAEREY f o F ouf RGP EXEAPTES,

whi ch, however, are not_intended tq restrict the scope of .the invention-.
Usi g’ t he SESAMRREAP L FBREEF AR SPI8EEOND AL T IMoHBEFE

wat er - deconposabl e sanitary napki ns were prepared as shown in Table 1 and
Tabl e 2 b&oROthd 0 FEPEES MAEASIFESO RFELHN @I &9- wohve F ¢ of

wet -spun | ace used herein for the surface nmenber had a weight of 45 g/n®,
and the renai ni nfleamEiRta e Ebpprsainee pepbes agmpnis bing at4l ¢ast a

wei ght of 14 g/m, respectively. For the absorbent |ayer, used was a

wat er - dec &iweo eldier signompnsanie sshedight borded gonieackhootthes Backtideet ,
used was a water-deconposabl e non-woven fabric of wet-spun |ace having a
wei ght of 48 egnaticBomeassmblass aotenke leustaesgtrknider dugref needleast or
integrating the constituent sheets. In these sanples, the through-holes
formed by needling all had a diameter of 1.5 nm and the needle pitch was
1.5 mm Sone others were not needl ed, but were thermally enbossed in wet

t hroughout their surface for integrating the constituent sheets. Still

ot hers not needl ed were processed with the water-sol ubl e 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

B - e Y 1 L .



Wet Tensile Strength: The sanple to be tested was wetted with water to have
‘a water content of 2.5 tinmes its dry weight, and cut into pieces each
having a width of 25 mMm and a I ength of 150 nm 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 nmmim n. The strength at break (gf)
of the sanple thus neasured indicatessthe wet tensile strength thereof (see
the following Table - the data are expressed in g/25 my). War Test: The
sanple to t g Fa IS s. After having been
t hus morn%pf%egi%% [ f?ﬁ&%%&¥%% %%?QgﬁghﬁeégeéP%fgf gyéanple was

criteria for e eval uati.on as foll ows:

i cal | ked. Th |
22 N change i n AN CEPFabacErILRS obrrdrrdtlhde SRR TEIRS A TefBtndea. X

. The surface nenber was br n. .Deconposability .in Water: The test for
decomposabi? | 1L T T Get IPON S P IS A LA 1on ST Eonn wet

degr adabi I'tt test of [i(#ns P-4501. Precisely, a test piece of the sanple
havi ng a 1 n%’f 8254 02 {th A62P i BeRSBFed 0Ache hdsnPputei A1® B-8bd3 i beaker
filled wwth 300 m of ion-exchanged water, and stirred therein with a
rotor. The revol ution speed of the rotor was 600 rpm The condition of the

test piece being dispersed in water was nacroscopically observed at
predet erm ned tine i ntBhFE] PESGRIRTHON Gk T iDRAHNGSest pi ece was

di spersed was neasured (the data are expressed in seconds). 23 Nr~ Art
H N 1~Nd3. ~Np,BAQUOL~k&| GromgHeal ive WiewNs Newnt-ahe wWikioddmrentiof~ 1 t 6
Nxox a w woW-. NN~rtC. ,WB ~ A O v noc '.U+1ll 1~ WBo Na ~NNWU N 1 MNS ~ '10O
1IN ~ N S-3n absorlgapt larticlz-of bl Nirv@EidhstU ~ ~ 3 QN S-1 . Cri n\N
~~WnCa.~Gro~ 3N.aaOlL to w m 1. HN ~-WUI~ 1 NNN.NIOR- INya N

1-1-.i O~ -N ~ @iN.- 20hs GNN3titkha IRyOc it adhly Ve dpedt NN wicar sGbMRAgO

SI Nb~NE~O ~dSIN-.i 0QJ~rl+W"'-.iV1I-.i VN XV NNNG w.i US-m1Imtn+u rtis-.-1H
GN WNC préGni 4 hoc pdikisn sedt Ni3o £ nthe 2dbdbvbent BEarticle of Fig. 1;

Fig. 3 is an enlarged cross-sectional view of Fig. 1
cut along the line III-III; and
Fig. 4 is a partially enlarged cross-sectional view of

a surface member of the absorbent article in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will be described hereinafter with
reference to the accompanying drawings. Fig. 1 is a
: pe.rspective viéw 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
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lengthwise direction of the absorbent article illustrated, and
Y indicates the widthwise direction thereof that is
Asubstantially perpendicular to the direction X.

The absorbent article of Fig..l is a sanitary napkin
or a panty liner, and this is one embodiment of a water-
decomposable absorbent article of the invention that comprises
a water-decomposable surface member of the invention. As
shown in Fig. 2, the absorbent article 1 of Fig. 1 comprises
a water-decomposable surface member 10 which is to be directly
attached to a wearer, a water-decomposable back sheet 20, and
a water-decomposable absorbent layer 21 sandwiched between the
surface member 10 and the back sheet 20. More specifically,
the surface member 10 and the back sheet 20 are bonded to each
other with a water-soluble adhesive or the like around the
absorbent layer 21 to form a peripheral bonded area 1le
therearound.

An adhesive is applied to the back side of a main body
-of the absorbent article 1. Upon wearing it, the absorbent
article 1 is set on a crotch portion inside an underwear, and
is 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
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d f f i i j (] f
decomposabls Ak IRRIle LRELEYC OROGATH £R6S 8 PRULALLES
deconposapi | {% Jt wat.er and_hi gh.st.r.en LchisTPe constjgtuelnt .shq{at \s%fare

i nt egr at ed- 'R el%l}:r eaé"élor‘?’él glrbogﬁmte € maancs)r%?dv% LIRSS R

integratiogn. Concretel t he re jntegrated. by chanically pressing them
i sach atRERRRCERater pmprrRREE “EBAEER: By a2t nlh A8 Fhchant cal Ty |
entangled in the integrated | am nate, or, by adheri themto each ot her

Wt h The wat er - B SRS JBOHb b, TR Hit (10 0 (L g ot
integration. Therefore, in actual use, the sheets constituting the surface
menber beRAV8Ti A1FRPEGHAtTD 1AshlYAR $@iehs + HeeadtbncdifBREER]| &0
resistant to breakage, distortion and abrasion thereof. In actual use, the
dry area Blushéng watetle fdember MeWRtREcHR SRS ihtepkat edF @0 SFMPI€® /by t he
integration neans set forth above. On the other hand, in the wetted area

t her eof , theydmsbetanheisiees-dreompeieh ke shegich ikehrarens Keapest f ect of
integration owing to the surface tension of the fluid therein, since the
wat er ret Enengrlaf aserpwdpEeer il canstliick thegpely £ ibersudse homidseld v t he
sane |l evel. Furthernore, by using the surface nenber thus having good
deconposabol eaghi pthetrethapdghi dlydsogengblendionh wateet-decdmpesaiblle, it
becones possible to constitute the water deconposabl e absorbent articles
havi ng gosbedeebdirhesphpéts yforRéd i firamtvert aandl 6 ppr ssitblen gt ithe \hislue it he

i nvention has been described in detail and with reference to specific
enbodi menas phepeand rayonlds beaappatenialo, one wkidH ethd rfitdearsarire hat
various changes and nodifications can be nade therein w thout departing

fromthe pphdell tandashGtthdhwiehfa whitet-soTaPDe iISesed0aRAe8 iUhgramagn used
in this specification is taken to specify the presence of stated features,

i nt eger s, wgtepsdecomponaneat shddt -dage lpdrLctofiRed NByPRRRRGA 19y

addition of one or nore other features , integers , steps, conponents or

groups thetgets;Pand2¢atBiratiebompbabbid hdn-woven fabrics formed of
relatively short fibers, in which the fibers are entangled
through water-jetting treatment.

The water-dispersible fibers for the sheet may be any
of natural fibers of pulp such as wood pulp, Manila 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-



t

1. A water-deconposabl e absorbent article conprising: a water-deconposable
back sheet, a waterdeconposabl e absorbent |ayer, and a surface nenber
covering the absorbent |ayer; the surface nmenber including a plurality of
wat er-retentive wat er-deconposabl e sheets | am nated and bonded to each
other by integration neans for permtting the water-deconposable sheets to
di ssoci ate from each ot her when wetted; and the integrati on neans being
needl i ng for processing the water-deconposabl e sheets to have through-hol es
under the [ P 0 .Sh s-are | am nated, so
that fi berCI %‘&(’E:':g\ stsi%?) &%%%8%%%%0%8%€§§?ngecgﬁg%géngglsthfe%erasr goe%zf%thgl ed
around the, through-holes. 2. A water-deconposabl e ahsorbent axiac]e

conpri si né):trhaervva ecrl-uaAe%So’npggﬁbleéiagg)(}I?'sh%‘ggjfvén t@a-c DO AN ’gl%q)sorbent ‘
| ayer, and surface.nenber. covering the absorbent |ayer; the surface
nmenber in?P@éﬁ"r’r@Y ﬁllﬁlpélloﬁﬁy %ﬁlﬁa]é}ﬁqs\,es% &go%%mﬁ%?%ﬁsheets

| am nat ed agj ﬁonded to %g h ot her _by intg%{ation neans. for permtting the
wat er decofffosq5PE Sghe &EL di 195€ of 1 SthSach Btherd W en SREIREC and t he
i nt egrati on neans beua%_enbossing t he ivater-deconposabl e sheets under the
condi t i ona4HENY dendogditdedd RodnpedaBiadigife ctapa g iy elied B gase

wat er - deconposabl e absorbent article conpxising~ a water-deconposabl e back
sheet, a WRE&E- decBRppEaByé aBsehedmtypsydratemsolukkley bipfate ofenber
covering the absorbent l|ayer: the surface nmenber including a plurality of
wat er r et efeilvé lpgeetyiec safeyasiod WHeetinded nis edsedd ivoridel' waterach

other by integration neans for permtting the waterdeconposable sheets to

di ssoci at detcogposabi eosheetaheanvwel eetizodytet hadi atmgtal i saltesans bei ng
bondi ng t he wat er - deconposabl e sheets to each other with a water-sol uble
adhesi ve. optianadtlgr addedpbBabéto alys st tar enbla@ceobpei stngngah of

wat er - deconposabl e back sheet, a wat erdeconposabl e absorbent |ayer and a
sur f ace nehieewatevedeagmphsahbs ateertis | ayertheemsuef, ate dedeheradndi ng a
plurality of waterretentive water-deconposabl e sheets |am nated and bonded
to each othé&ylbyel htbgsattppe neans farl yiXablihideg ide st ehedesannasabl e
sheets to dissociate fromeach other when wetted; and the integration neans

bei ng bondiciy ltikeawad e seto epsalyne:rs haat sn tan BaC Acalihgeri hapugh fdr ogen
bondi ng. 5. The wat er-deconposabl e absorbent article-as set forth i'n claim

1, wher ei pet RRidedt ithfettdieryat ennast eRGi eAe0kteRAgHAL &F dagonppsabl e sheet
to that of another adjacent to the sheet falls' between 40:60 and 60: 40,
when the gechagpesapieesneztwetted. 6. The water-deconposabl e absorbent
article as set forth in claimb5, wherein the water-aeconposahl e sheets each

contain from 30 f@rlﬁ%){g@iﬁléfkﬁ@?wﬁeﬁ‘m%déa%fé thﬁwo?ren-rfk?orzjgcs\merei 0

wat er - deconposabl e absorbent™ article as s orth 1n claiml,

Lhe oralecgeciResalhe SREELS: BACH, Ny LA dIAthe voball Lok 'é’sde\ga,fﬁ%v}gepnlo

and 60g/ n.
claim1l,

The orat e*deconposa ent artic
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 the mixture 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, the weight of each water-decomposable sheet

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



“Wherein the materdeconposable sheets each have a degree of deconposition in
wat er of . at npbst 100 seconds, neasuxed according to JIS P-4501. 9. The

wat er - deconposabl e absorbent article as set forth in claim8, wherein the
surface nmenber has .a degree of deconposition in water of at npbst x00
seconds, neasured according to JIS P-4501. 10. The wat ex-deconposabl e
absorbent article as set forth in claom 1, wherein the surface nenber
congrising at |east two orate*deconposable sheets bonded to each othex by

the inte i0 tﬁgﬁl t i r at dlpheast
1000 /259(%1?:}1{l n&a;éﬁr%{%éalgc%c‘)%? belﬁsﬁrg%l%ﬁl%éifﬁ Cior a?‘bggecgrrrl}gosabl e
absorbent el forth Ln. ¢l ai erelnt e surface ne
conpri si ng a feas(fo lSl élcgrgrﬁ%sa V\@ T ePRAS ]ae (B c"r &E{ﬁengt hin
a wet state of at |ea ure cordln JIS P-81 30
Asarracr HyPa huphe f?%@ ?f"oﬁh% %@aa%pe% EVRAReE R ARDES £
Provi ded ey - deconposabl e abso be t arti, Ie i ncl udi n
vvater-decb&qﬁfé'abl Ef‘ﬁa"tﬁ"k ‘;g’hp FCOMPARR igeb Sbg%?t}ﬁ}ﬂgn1 ay8Fh and a
surface nenber coveri t he absor bent I ayer. The surface nmenber has a
plural i tyt]b%“v%i’]é?r?‘é?‘g?f??%a%? T DRRED e ARk SHesorkabdilidived a@Hd bonded
to each other by integration nmeans for permtting to dissociate the
wat er - dec%ﬁ%o@ggﬁﬁ él%%@t@“flﬁ"'orﬁoea’tﬁ{‘@t%r Therddet te, HheyRrerg not
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109 () - tgem %C%eg%s O%OWEtlngSOClgtlve integration ("wet-
dissociative integration" means that the integrated
cpnstituentsheetsarereadilydissociatedfromeachotherwhen
the surface member is wetted with a large amount of water).
As composed of the plurality of the water-decomposable sheets
all integrated and bonded together by the means of wet-
dissocliative integration, the sheet strength of the surface
member 10 is high. These water-decomposable sheets thus
bonded together through wet-dissociative integration are,
when wetted with water, separated from each other into
individual ones, so that the decomposability in water of the
surface member 10 is not degraded.

The means of wet-dissociative integration may include
mechanical means for needling the plurality of the water-
decomposable sheets, or mechanical means for embossing to
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-
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for wet-dissociative integqration of the plurality of the
water-decomposable sheets to form the surface member includes
all of the means adapted for mechanically entangling the fibers
constituting the water-decomposable sheets.

As another means of wet-dissociative integration of the
plurality of the water-decomposable sheets to form .th_e 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
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of the laminate of the sheets. As shown in the enlarged
cross-sectional view of Fig. 4, the constituent fibers of the
water-decomposable sheet having existed in the position of the
through-holes 15 are pushed aside tobecut. Inthat condition,
the constituent fibers around the through-holes 15 are
entangled so that an entangled portion 16 around the respective
through-holes protrudes to the backside of the surface member
10. Accordingly, the fibers can be physically or mechanically
entangled around the through-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. If thediameter 15dof the through-hole 15 exceeds

the above-mentioned upper limit, the surface member will have
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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,
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As the plurality of the water-decomposable sheets 11,
12, 13 and 14 are integrated to form the surface member 10,
they behave in integrated fashion as the integrated surface
member 10 in actual use of the absorbent article 1.
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
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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 measuring test) to the dry weight of the sheet.
Preferably, the ratioc 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
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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 thaﬁ 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. In 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-
decomposablenoh—wovenfabrh:ofwet—spunlacecomposedofpmlp
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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where the absorbent layer 21 is formed of the water-

decomposable paper, it is desirable that a plurality of

relatively thin, water-decomposable papers are laminated to

form it. The absorbent layer 21 thus formed of the water-

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. In 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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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. 1In these samples, the through—ho}_es
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 prpcessed with the water-soluble adhesive spirally
applied to the constituent layers for integrating them. f‘or
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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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 sampie 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 bieak (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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Decomposability in Water:

The test for deéomposability 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 of 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 obsefved 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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710% L& (bla;’allty 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 integrated 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—solubie 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 sufface 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
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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 wused 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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110%L& ()-a 1. wateréecomposable absér ent article comprising: g

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 the ﬁrater-decomposable sheets to
dissociate froim each other when wetted; and

the integration means being needbng 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-decompo?.able absorbgnt article 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 f9r permitting the water-decomposable sheets to
dissociate from each other when wetted; and

the integration means being embossing the water-decomposable
sheets under the condition where the water-decomposable sheets are
laminated

3. A water-decomposable absorbent article comprising a

water-decomposable back sheet, a water-decomposable ahsorbent layer, and
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710.L& () -a5 Zhl 0 A’uﬁ% c(e) mem%er including a plurality of water-retentive
water-decomposable sheets laminated and bonded to each other by
Integration means for permitting the water-decomposable sheets to
dissociate from each other when wetted; and

the integration means being bonding the water-decomposable sheets
to each other with a water-soluble adhesive.

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

the surface member including. a plurality of waterretentive
water-decomposable sheets laminated and bonded to each other by
integration means for permitting the water-decomposable sheets to

dissociate from each other when wetted; and

the integration means being bonding the water-decomposable sheets

to each other through hydrogen bonding.

5. The water-decomposable absorbent article as set forth in claim 1,
wherein the ratio of the water retention of one water-decomposable sheet to
fhat of another adjacent to the sheet falls between 40:60 and 60:40, when
the surface member is wetted. _

6. The water-decomposable abs-orb'ent article as set forth in ¢laim 5,
wherein the water-decomposable sheets each contain from 30 to 100% by
weight of hydrophilic fibers,

7. The water-decomposable absorbent article as set forth in claim 1,
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8. The water-decomposable absorbent article as set forth in claim 1,
wherein the water-decomposable sheets each have a degree of decomposition
in water of at most 100 seconds, measured ax:c;)rding 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 elaim
1, wherein the surface member comprismg at least two water-decomposable
sheets bonded to each other by the integration means has a tensile strength
in a dry state of at least 1000g/25 mm, measured according to JIS P-8113.

11. The water-decomposable absorbent article as set forth in claim
1, Wheréin the surface memb_er comprising at least two water-decomposable
sheets has a temsile strength in a wet state of at least 200g/25 mm,

measured according to JIS P-8135.
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