;e3e-8&%' |)jIv\-6-T-0 0 WATER- DECOVPOSABLE ABSORBENT ARTI CLEp %@E FOR
PRODUCING I T *16616 BACKGROUND OF THE | NVENTI ON FI ELD OF THE |

The pre “ﬂ\\\“\mm\mmﬂﬁn relates to a water-dgconposabl e absorbent article for
pantil i ﬁm y napkins, incontinence pads, diapers, etc. DESCRIPTI ON
OF THE RELATE&RMWART Recently, water-deconposabl e absorbent articles

di sposable in flush toilets have cone avail able, including, for exanple,
pantiliners, sanitary napkins, incontinence pads, diapers, etc. Such a

wat er - decorrposabl e absor m&fﬁ;nammogm@ ABBORBERIrCARGGEOEPOSAbl e top

sheet to face the skin of a wearer i , the top sheet serves as a body
facing surface wat er - dec bﬁ@% e fage an external
support W‘\\Hﬂ under wear |. t bac sheet serves as a garnent
faci ng a water- decorrposabl e absorbent core sandw ched between

the top sheeb61®hd t he back sheet. In general, the back sheet is provided

with an adhesive | ayer via mﬁ%@xéﬁ&uﬁ@sﬁbﬁﬂﬁ gﬁ\%ﬁffo NS fitted to the

external support such as an undérwear estve |layer is covered
with a rel eas e egrade its adhesiveness until use.
Bef or e use, %«ﬁ?@ (tggngg gr%ﬂ‘NtsﬁB el ed off to expose t he adhesive | ayer
out side, and the abs8gbent article I%\fﬂﬁ to the gternafﬁ% ort
via the thus-exposed ARt ayeren I’erred&l?(?ﬁpﬁsa%lwea s orEHee es
have sel f sustainin trengt.h .enou h to_keep.their shape.during us d,
i terused -t HEPORBTH o PR 1 H0F of PERE LAMASH Badi FRRAGEGHp SR PR IS
wat er . Hovvever t he rel ease sheet which is to be peeled off before use, is
ide of a resiiMoOREIHSHCE, PRESIhGdRPeTRaef Coat ed t hi ck with-silicone, and
very troubl esone since it nust be treated as wastes. I|f the rel ease

sheet is al so B HETHAN, Qe RELSFEOs &5 Te material, it can be di sposed
of intoilets without requiring treating as wastes, and t hereby bein
conveni ent to users. RPACBRAY/si tWAkSTTHAECRIRATRRd QUneRRRPRRANT PARHICLes
Publication (Kokai) No. Heisei 11-47187 djscloses a waterdeconposabl e

i ndi vi dual pacldERAFRRUS db&Ausdy tPdiletsf Bavaheemeavakkabke, including,

Water-decorrposabl e rel ease sheet. The Water-decon'EQsabI_e rel ease sheet used
for it is muddEgsesample, pantiliners, sanitary napkins, incontinence pads,

diapers, etc. Such a water-decomposable absorbent article
comprises a water-decomposable top sheet to face the skin of
a wearer (i.e., the top sheet serves as a body facing surface),
a water-decomposable back sheet to face an external support
‘ such as an underwear (i.e., the back sheet serves as a garment
facing surface), and a water-decomposable absorbent core
sandwiched between the top sheet and the back sheet. 1In
general, the back sheet is provided with an adhesive layer via
which the absorbent article is fitteél to the external support
such as an underwear, and the adhesive layer is covered with
a release sheet so as not to degrade its adhesiveness until
use. Before use, the release sheet is peeled off to expose

the adhesive layer outside, and the absorbent article is fitted

1
n b



wat er-soluble resin filmor a water-sol uble paper coated vvitmﬂ/s;gl peote or
Teflon for release treatnent, and the absorbent article is individually
wrapped with the rel ease sheet. However, the water-soluble resin film
coated with a silicone or Teflon for releaSe treatnment is problematic in
that, when it is stored for a long period of time in high-humdity
environments, the filmabsorbs water and swells, and, as a result, the
strength of the wapping bag of the filmis | owered. Another problemwth

it is that th%os{éﬁyé‘)&éiﬂﬁgdﬁ&&ﬂj%a t9e~EH?§28§?;[)gs§ds«#’dﬁS| frdalsas

such as pin holes throug ease treatnent portron o rcone “or the
| i ke. Such surface S {pt e £ e er se
sheet is rel eased f?@%?%%Ed%%%ggégaeﬁgye?g%é%%@éabazg(}flbcgeln%lglam%‘{:% e,seé&% as
a result, snoQthly.rel easing the rel ease sheet fromthe adhesive layer. wll
e’ of ten’dif 1 QUPCarRLagas T oF ehEUGR Eo REBR IS RhARe RN Brgalan i
to increase its, wet streng such a ,thick filmwll_gel |In water_ whe,
di sposed of i %ftle&sﬂlﬁ%f'l e{:g‘?yaﬁ(fe\/vi {1SRPY dPg; NS p‘é‘g%i%% \ﬂ/ﬁfierllesaoqel[}]ﬁ’l e
paper coated with the | ubricant (silicon?e]%( is alsqQ problematic in that the
hydr ophobi ¢, CFCEEPEFFENSPORAFRY - crB¥E TSI 'S &54528 S SPEFTOVRLFRi £/ or
Teflon wll bond fibers of the water-solubl e paper to each other, and, as a
result, the r A5RERISHEL AFTPEBESFootT PAGE Pardf S HeE8RFOADRELITARRART .
Japanese Unexami ned Patent Publication (Kokai) Ng. Heisei 8-48950 discl oses
a rel ease shedhg5tefRRerd FPiSikyhgh & IaCoOned RRFPSSEDT & LEIBEL eFfPIE Since
wat er - sol ubl e si zing agent foll owed by coati ng a surface thereof with
ii cone. HoweiFeMusth®& H¥eaitiesh agi ¥aE688d i hit Ble Friedte piltetats ohlse

entially directed to a technique of recycling used paper for regenerated
paper, and noftads frofcRhnigtercrecnBprralleapricdéadnpdti €aBnPe rMiRpRIedf
silicone-coated water-deconposabl e paper and of preventing the surface
def ects of the@fdatbiaid s wibhowt [Hagwid inghpaaeting asxeds pesl, Radethereby
Publ i cati on (Kokai) No. Heisei 6-218006 di scl oses a wat er-degradabl e rel ease
l'i ner ~ ~p~-Heing sonveniesiarted upersoat i ng wat er - degr adabl e paper with a
sol ution of

In that situation, Japanese Unexamined . Patent

Publication (Kokai) No. Heisei 11-47187 discloses a water-
decomposable individual packaging absorbent article, for
which is used a water-decomposable release sheet. The
water-decomposable release sheet used for it is made of a
‘ water-soluble resin film or a water-soluble paper coated with
a silicone or Teflon for release treatment, and the absorbent
article is individually wrapped with the release sheet.
However, the water-soluble resin film coated with a
silicone or Teflon for release treatment is problematic in that,
when it is stored for a long period of time in high-humidity
environments, the film absorbs water and swells, and, as a
result, the strength of the wrapping bag of the £ilm is lowered.

.Another problem with it is that the swollen film will cause



pol yvi nyl pyrrol i done, drying it, and further coating it with aEDQQEHgﬁhboSL—
silicone layer. In the disclosed release |liner, however, the polyner
materi al of polyvinylpyrrolidone is not hegat-seal able. Therefore, when the
release liner is tried to individually wap absorbent articles with it, it
cannot be forned into bags through heat-sealing via polyvinyl pyrrolidone.

In those disclosed in the above-nenti oned Japanese Unexam ned Patent
Publ i cati on (Kokai) Nos. Heisei 6-218006 and 8-48950, a water-soluble resin

is infiltrateduyrtheetderddtietuta-4d ben rfcppé?sethaowghecrned,eew&@é%@e%m&h
or wat er-deconposabl e paper is coated with a water-soluble resin solution

thereby to si €L e osi i
yvat_er-)(;ec_orrpo g’ﬁrtg%nggr rs?;{rll?egﬁé/ata:’ecr fcggl gglzg'reésl?cn% g\%%?e‘i sdepfre(? uscet(?ntgly
infiltrating ttgzez ! €heSekYBLEer gﬁbaﬁ'%Qn &'r %P osahle ha ]Ie%rsew
coati ng wat er -deconposabl e paper wt e water-soluble resin solution In
t he manner di sed, i i1l emat L ¢ i t surfa of_t he
conposite fil rsrf:ijtog‘ng—'get gaggtsrl(k)’ﬁ’gﬁéﬁgg %%get%b%ﬁéb?&g%%%%s of e%rhcg, as a
constituent fibers. In ca wher.e a .rel ease l.ayer of sjlicone, or_ f.he |like
o or mod on SRARLE  SRSRERY HEleaR Y ARG arRke Shef, T EaBladiiR e
a uni formthi ess since the under I*é:ap_g copposi te fil m does not
r-s

cllgn , t jer, ] have a
flat surface. JYSE TeshPE Shieh the GBEE FUET SR N R
film Q-/bg~, ~..00' - .5 has ahsorbed water to swel|, the rel ease |ayer that
overlies the dGigdsitia™ itf Fl tﬁé §Wg8r FACESART et W T hoid
Still anot hersa(p;robl emwth the ﬁo%si te filmproduced by coating .

er - deconposablaChdde™ Wi +h Iefhcl WHRERT SEIQTLT 2SPREPH OLot BEL YA N O 1 RES 4 he
ﬁposite filmis often warped in the step of drying it after coated with
the resin sol A1DHLLlLGIRE B52LABLERET er BME WaLtRTrRRLBL oGRS FEAted with
coefficient between the water-deconposabl e paper and the water-sol uble
resin. As a rddig t1ulRkFRRE r éFddieongy el SofalEOsRIPPI@RRLIF| éBndhat tihe
like is forned on such a warped conposite film it will be cracked or w ||l
have surface defE@RhcRich drserdisiensionaldighrorelinkingerebeaee slavetcks
and pin holes) of the release |ayer, water will penetrate into the
under | yi ng wat®f -Ssidiigane ogsTefilayewidd baedl fobege| of t therwptge-soluble
thus-swol len or gelled resin layer will be exposed outside through the
surface def ectBARAT ttoeepeheakker ayand, las goreshkt r dihmzelpasgesheet will he
rel ease layer for facilitating easy release of the rel ease sheet from an
adhesi ve | ayerb&ipdohly tdrerhsindlyowmampasableasina wadsudt ,. snoot hly peel i ng
the rel ease sheet fromthe adhesive | ayer of an absorbent article will be
difficult. SUMARY OFapHBesHVENEx@MHined Patent Publication (Kokai) No.

Heisei 8-48950 discloses a release sheet prepared by sizing
. a water-decomposable paper with a water-soluble sizing agent
followed by coating a surface thereof with silicone. However,
the inventio.n disclosed in this patent publication is
essentially directed to a technique of recycling used paper
for regenerated paper,_and not'to a technique of ensuring rapid
decomposition in water of silicone-coated water-decomposable
paper and of preventing the surface defects of the coating film
of silicone. Japanese Unexamined Patent Publication (Kokai)

No. Heisei 6-218006 discloses a water-degradable release liner

[ |
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An object of the invention is to provide a water deconposable absqﬁhghloofl—
article provided with an adhesive layer to which is fitted a

wat er - deconposabl e rel ease sheet, wherein ~B~~~002 6 the rel ease sheet is
inproved so that its release layer is flat and is resistant to water, that
it is well deconposable in water and that its releasability fromthe

adhesi ve-layer is surely kept for a long period of tine. Another object of
the invention is to provide such a water-deconposabl e absorbent article, in

Sy L Sy d Y 8,000 L O B 0 o

absorbent article can heat - seal’ed via a er-so ymer
l'ayer that un%garllqu%gtl% xfr%llq.lﬁ%% | a&%giné"%r?’alehg £,2+ G 83B8GHaOLe WM
i nvention, a water c osabl'e adsorbéent article may conprise: “an
absor bent body ﬁhgt.ingludeiig vat r-geco oigblg.gog sheet 18 limer
wat er deconpos b8P EASRMER2ET C3 Ra %¥-ﬁécgﬁbo Sof &S 5U88FBehtEaT e timer,
sandw ched between the bop sheet and thg%ﬁgﬁﬁ sgeet, ﬁnd an aghesive | ayer
provi ded on t KEWSYEL rshBE PP OYRFT BHES RPLEVEN¥LRYEE O AR A A0
support; and a water-de onposagle rel ease sheet forﬁgrotepting t he  adhesi ve
| ayer before fE2twSER ‘i nGNERELRIResYIEN (HAfeFeLGRBRt HICT HE FELEY S
sheet includes a rel ease |ayer that faces the adhesive |ayer, a
wat er - deconposiil e ¥ 4Uildus YRR PSP SR A LS AU I hotynekt | ggRpot be
sandw ched between the rel ease |layer and the fibrous |ayer, a basis wejght
of the rel easdIBASE is dRtPeast TRIH g/ nPhBREIR mal | Beaths&ead indg/ ne, Viad
an equilibriumcontact angle between a surface of the release |ayer and a
ﬁer drop t hetdgiy inyhryrgFolidope. s at | east 100 degrees. Preferably,
rel ease layer is nmade froma silicone conpound layer, and its weight is
at nost 0.15 g/ ne. TA8 rd1osss edisebesedr inhdhgatahovedinigoiird dapaneeat
article of the invention conprises a release layer of silicone or the like
formed on a wdinexaisiowthBahbns FilbiisatiqyéKobal) Nos .eRahpeé,6-218006 and
wat er - deconposabl e paper or wat er-deconposabl e
8-48950, a water-soluble resin 1is infiltrated into the
fiber-to-fiber space in water-decomposable paper, or
water-decomposable paper is coated with a water-soluble resin
solution thereby to size the paper. However, the composite
film of water-decomposable paper and a water-soluble resin,
which is produced by infiltrating the water-soluble resin into
. water-decomposable paper or by coating water-decomposable
paper with the water-soluble resin solution in the manner
disclosed, is still problematic in that a surface of the
composite film tends to be roughened owing to the roughness
of the constituent fibers. 1In case where a release layer of
silicone or the like is formed on such a rough surface of the
composite film, it could not have a uniform thickness since

the underlying composite film does not have a flat surface.

As a result, when the water-soluble resin in the composite £ilm



non-woven fabric, via a water-soluble polynmer |ayer therebetweenpd gc}ﬁ'g@o;.
therefore, the lubricant constituting the rel ease | ayer does not penetrate
into the fiber-to-fiber space in the fibr@us layer to bond the constituent
fibers, and the deconposability in water of the rel ease sheet is not
| ower ed. When the rel ease sheet is disposed of in flush toilets, water
penetrates into the water-sol uble polyner |ayer existing between the
fibrous |ayer and the rel ease |ayer, to thereby dissolve the pol yner |ayer,
and, after al t | gy r | adj . @puth .
. t .

t hus- di ssol ve a%o{%ﬁ%ﬁﬁ&% e?:n \%ﬂ%éﬁiﬁégﬁsﬁgllﬁ\@tﬁ% E\i\?&r?trlr oﬁ],a t \ée\%llaﬁt of
t he rel ease | r I Eical J.y -def ] a LLhi ra:

o gg}r@o%ﬁec%t .}Lflﬂéf}l %gébg%@ffﬁa[ aeCJgég%%{:g dil'ss ﬁ}ﬁﬁo‘i‘as

above, and, in a ) e equl rrumco etwee e surface

of the rel easg_layer r her.eon, i s specifi I fined,to be
at | east 100 %b?%eggggg?gg\sgégggﬁ i %g‘&th t hée rceq"g)éjs%%eay fﬁ!\se{??g C%ﬁdb%s
resistant to water. Therefore, even en_the release sheet | tored _under
Lh ohonur di P9 Las e SletoniRa Nt RapdF HIORRS s R L TR 265 ac o1
adheres thereto_in, the process of prodycing jit, or _while its release |ayer
is kept in coﬁ?%ﬁ&?lﬂi‘tﬁ Eh%té?e- §8R‘88Fét§ vE, TSR MRS YR e BESPes
into its water-soluble polyner layer via its rel ease | a{er._ As a result,
the wat er - sol 81 €XpdPgner FHERT CHREFE NS (e FasSyRe s OlayFerlirs OfiddePed
frombeing swollen or gelled by water, as little water penetrates into the
| ayer, and t hEhpef&RERIPAGRI 1T sEAMRY URAFIPT FoAehfd dErftabetasradctsdesuch
as pin hole. For these reasons, the rel ease sheet ensures good .
rel easabi | i t yYWREBRATHAECRAABAPLE PARRF 2Bf Bhe ofafPerioke tyeming nAs a
ition, the release |ayer is readily dispersed in water, as the uppernost
Tmt of its WEeFYht i wh@efaneglaaseelayer t9f sRes Ll imkadesddiyponeher the
t hi ckness of the water-soluble polyner |layer falls between 5 umand 20 um
Al so preferablyket he farmedsonubuehpal yaspedagempps iter dddmir di wigd! pe nyl
al cohol, and the polyvinyl alcohol for the |layer has a degree of
saponi fi cati oprefketd bwawillohewe| aurfsecewdefectschuahwasepisohabee. pol yner
| ayer of which the thickness falls within the defined range is forned on
t he wat er - deconposablerdudin dukse |sayefrace defiectsu¢oracks and im flaties) of
roughness of the fibrous |ayer on the polyner |ayer can be reduced than
conventi onal | theamdleheer dhgase Vayer wihl bhpenvettaterimg drhe hedeo ey
|l ayer in a nore stable condition. In addition, the polyner |ayer of which
t he thi cknesswhtlelrssolublie~~-082i9® \dialyleirn tbe steflilnedrr aygle d&n rendcehehe
stress to warp the rel ease sheet. Also preferably, the rel ease sheet is to
form a- bag tahastiswellew am agedledvalesin Nayelrsaildnbeardsipdsed arteiide and
its outer periphery is heat-sealed via the polyvinyl alcohol layer to form
the back . Acahrdugh theanotfute alifexitsobft bikeirelesdselayidre nEfhso, the

release properties of the release layer for facilitating easy
release of the release sheet from an adhesive layer will be
thereby lowered, and, as a result, smoothly peeling the release
sheet from the adhesive layer of an absorbent article will be
difficult.
SUMMARY OF THE INVENTION

An object of the invention is to provide a water-

decomposable absorbent article provided with an adhesive layer

to which is fitted a water-decomposable release sheet, wherein



for producing the water-deconposabl e absorbent article that inckggg
wat er - deconposabl e top sheet, a water-deconposabl e back sheet, a %DQ%QOOSL
wat er - deconposabl e absorbent core sandw chgd between the top sheet and the
back: sheet, and an adhesive |ayer provided on the back sheet to fit the
absorbent body to an external support, may conprise; a step of

nel t-extrudi ng and | am nati ng a water-sol uble polyner |ayer having a
thickness of from5 ~mto 20 ~.mon a surface of a water-deconposable

fibrous sheet rﬁ%dfei)éaé‘é!%ﬁfé%% Eb%%%@;%g%owéﬁ i FeiéQE%s.lbﬁ Yer?i §LAR Of

applying a release naterial onio a & wat ér-so e pol yrer

| ayer 1o for Maier 9 iel%6 JLaKe!, HaYi 18 2. WehaNe Olnalo 15ASt (.0 12

but snmaller than ‘crosslinKi ng the re such

t hat an eqU|I|b act_an tween th surf ce of he relea S Ia er
and a water dré‘;ﬁe %ﬁé% %1 eg?g?%%sfl Og]re % &f’g?ﬁt Jr‘ns J'ﬁree ease
sheet, and B ' ~~0 2 10 a step of f|tt| ng the reI ease sheet to t he
adhesi ve Iaye%]e(ﬂ‘ fPF SIS ReHSS) oFi £1MF rel ease | ayer. In the method,

t he wat er-sol ubl e pol yner | t-extruded, and, | am nat ed, on t he
Fbroas | ayer In LnAECthar BBarET PE HaSshRyeRbLaR: intt notonif tth ¢
t he pol yner |ayer to tall within the desired range. BRI EF DESCRI PTI ON OF
THE DRAW NGS R&:errd esc%‘li%ﬁasodé‘cﬁ%r\ﬂeéw Y- Tofel enblflli Wt 2 of et 2Rt Dent
article of the |nvent|on Fig is a cross-sectional view of the absorbent
article of Fi gheet Gan é?%n%oﬂ‘%i 13 13 339 $97.P3CkaginpetRpers VRS ew
of the absorbent article off Fig. 1, wapped and envel oped in a bag of a
rel ease sheet ;a8tigFle ang étc?%glesééﬁf—oﬁﬁﬁlﬁﬂewfbfa ¥aseKeFodibdai PRhYMe¥
* absorbent article of the invention; and Fi is an explanatory view
di cating a danetthalylwdrilides thee rﬁiﬁa@@egkﬂ%lﬁr el ease layer and a

wat er drop thereon.

According to one aspect of the invention, a water-

decomposable absorbent article may comprise: an absorbent body
that includes a water-decomposable top sheet, a water-
decomposable back sheet, a water-decomposable adsorbent core
sandwiched between the top sheet and the back sheet, and an
adhesive layer provided on the back sheet to fit the absorbent
article to an external support; and a water-decomposable
release sheet for protecting the adhesive layer before use with
covering the adhesive layer, wherein;

the release sheet includes a release layer that faces
the adhesive layer, a water-decomposable fibrous layer, and
a water-soluble polymer layer sandwiched between the release
layer and the fibrous layer,

a basis weight of the release layer is at least 0.05
g/m’ but smaller than 0.3 g/m?, and an equilibrium contact angle

between a surface of the release layer and a water drop thereon



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The invention is descriiﬁiyw%fh .
reference to the acconpanying drawings. Fig. 1 is a perspective Vi W P he
enbodi ment of a water-deconposabl e absorbgnt article of the invention, seen
fromits top surface (that shall face the skin of a wearer) ; Fig. 2 is a
cross-sectional view of the absorbent article of Fig. 1, cut along the line
I1-11; and Fig. 3 is a perspective view of the absorbent article of Fig. 1,
wr apped 0s~g~~~-00' ~- 11 and enveloped in a bag of a rel ease sheet. In
these draw ngss £ | pogdd Ui aledid&etion of the illustrated absorbent
article is designated by Y, and a transverse direction generally
perpendi cular to theddeeiioh ¥nlsrdeshgnal srbbyi male 48EG- desoappaabl e
absorbent article accordi ng to the invention own in Figlis for
pantiliners o L tar Ki | S S, i ter. As
shown in Fi g.éﬁ%%@a%%’g%bn%ﬁ%rﬁ%&e gﬁ}:%rrlbsgﬁlggpcg%@gﬁglo%b nt “body | a
whi ch i ncl udes a ter- n iau d- pervi Qus. tap t, 1
that shal | face the 8 Febbaaoniaer 108 oo otedikatsidh 3BEBkneh?
| i qui d-i nmper vi ous bac eet 12 . and a water-deconposabl e absorbent core 11
sandw ched bePhELRLERE EBR a2 SRmEEHE bt ¢ SURaee 15YSF LR LhdeaRe
peri pheral region |e qf the absorbent body.la, the top sheet 1Q and the
back sheet 120Er &b o SaTER: R0t HER -5 T SRR AR L0 1 S HaY e 08y vi a
hydr ogen bonding fornmed by thernmally enbqgssing them On the outer surface
of the back SREBtSAIMBEE oUiARRE TEESRNER Akt B SFiREs oS SF a§EFSTPSR D151,
which is to fit the absorbent body |la of the absorbent article 1 to an
ext ernal suppBPR-¥@¥RlasiaRTdfder W& hi IR tHeSDsthbent PAtYReFe 1aYsT

d. The adhesive | ayers 15a, 15b extend in the direction Y of the |
apbsor bent art FBEESRELNesDt enfgt RDAF / FERARSTOr ] 0 LHLIRELGIRE CORFELLHIARS
di mensi on of the absorbent article 1. To the adhesive |ayers 15a, 15b,
directly fitt&hei5eheass desioes notiparebrdtecintq Hhaadibsrréfeddbsr t he
adhesi ve | ayers 15a, ~J--~~f ~0 0~ 12 15b until use. The rel ease sheet
20 has a threépRregetdhet fijerovne laxgmpirprshord &heerenstitugar Ribqrsi and
rel ease layer is also referred to as a lubricant |ayer) that faces the
adhesi ve | ayetbedkReommBisaki ity bywatgyerf 2he nailtasaaheet a6l ubt d opeineder
| ayer 23 sandwi ched between the release |ayer 22 and the ribrous |ayer 24.
The under nost Whepethefjelense Ishpet 24 dispired @fedseftnsbttRleks, Mateade
of water-dispersible fibers of pulp, rayon or the |like, or may be nmade of
non-woven fabpPedbetiatess intepatkee bptprosedvbhg podkymer hayer- dixssdrigidl e
fibers through water-jet treatnent or air-through treatnment. The
wat er di sper si betwkebetbef fibfousi hgyeheand bthriscésase Zayay, B ddverieinyd
with any other fibers of polylactic acid, polyethylene, polypropylene,
pol yacryl or pddlsgpedwverthe polymer layer, and, after all, the release layer

is readily peeled off from the thus-dissolved polymer layer
in water jets.

In the invention, the weight of the release layer is
specifically defined to fall within the range as above, and,
in addition, the eqﬁilibrium contact angle between the surface
of the release layer and a water drop thereon is specifically
defined to be at least 100 degrees. Being so defined, the
release layer is flat and is resistant to water. Therefore,

even when the release sheet is stored under a high-humidity

{ t
1 "



Preferably, the fibers constituting the fibrous |ayer 24 are ins%ﬁgb‘:@/fibo:_
water. |f the fibrous layer 24 contains water-soluble f fibers , f

fibers will absorb water to swell . If so,gthe water-soluble polyner |ayer
23 will also swell to be fluid, and will nove along with the swollen

wat er-soluble fibers. More preferably, the fibers constituting the fibrous
| ayer 24 are hydrophilic so that the sheet 24 can readily deconpose in

wat er after the rel ease sheet 20 has been disposed of in water. |If desired,

the fibrous | édﬂahgfoﬁafofoé‘tl%r{b %eﬁmo%ﬁfl thime o II‘ Qﬁxere%?’thereto

group- havi ng synthetic pol yner , carboxynet hy ose) or natural

substance canghl en ol g o ?gﬁeihgtf@ntoé m&% &'eg gfegyé’dl"aﬁf.%&ah ve

bondi ng there et wee ontain a pol ysacc ari

serving as a Rb eg_ntgogﬁ?gpc‘gl&? J@M&ﬂb%{%éﬂ%ﬁolx@{:@ %érd'igded

e: artpl e, an a car boxymne se nmay
tot "~e fibro 4 of  _the
consti tuent fkj)%rele%¥(§lsl—’ﬁg J'I{o y%g?%gg%poun ;b Wéf’l%ﬁgrv\\g ae&%%lguglage
pol yner |ayer .23 on the f| brous | |ncI d for exa
wat er - sol ubl e 1BEELVI nylP%I cbhdi =R poIZ':j\ﬁ L{:a GRS i a%%ﬁ that
pol yvi nyl pyrroli done; poI saccharide _ derivatives such as neth cel l.ul ose
and starch; pSP?éalﬁl P‘a p%%ﬁﬁé{éﬂfyﬁ@r&wﬂlt%ﬂﬁﬂl%‘? QSR L
t heir derlvatlves et her conpounds such as et hyl ene coI Armng
those, prefer PEdI&H e‘ﬁ Y VRREF et T it IentiaFBE %‘:‘i‘%/‘%/%ﬁ %%ntgs beildgy efirghl y
sol uble in water_ and being seal abl e under heat. Pol yvinyl al cohol haV|ng a
hi gher degr ee 3¢ E%%éﬁilfeiaéét 13VRET 4 snpred by flamaass) BBIaishshateFe dRi@SEor e,
is desirable that polyvinyl alcohol for use herein has a degree of
saponi fi cati oG 2% Hl@RR1T0 KO FhESAYRIBANS gFBRFELIFRIROFIIFRANI Shol
will often formintranol ecular or internol ecul ar hydrogen bonds to | ower
the sol ubilit@oesd Faleprsapilasyt hEemibRe cytrwsitiddyssl Forngl lengarsiiodro
solve the problem therefore, the skeleton chain of polyvinyl alcohol
~~~~~ d ~ 14 f @f GsBeherE} r@qd§~tﬁ{0@freﬁaﬁl yelrade dRyRr depbegdety Aspaused
functional group of highly hydrophilic oxyethyl ene or oxypropylene. The
thus-grafted dn veperynesi the popswnest limidhof iigshiwghbhtsds ubkbinedms n
cold water. Preferably, a basis weight (Metsuke) of the water soluble
pol ymer | ayer sZ3 ffairdtd ledtomesen 5 g/m and 15 g/ m- in order that the pol yner
constituting the |ayer 23 does not gel to form blocks (i.e., gel-blocking
does not occur) in warefezablyhetheaybickdess oflthalwatepesabhblerpakymsar
Al so preferably, the thickness of the layer 23 falls between 5 um and 20
W n. The wat erlsanhizl Jpol yeewredmy®r pg3and Ramumat edleo tgmefddatdys, |theer
24 by nmelt-extruding a water-sol uble polynmer through a die on the fibrous
sheet 24 to f ovahdrheradarblichpo bphgndaykr is flavined farqm agetlgniinyddaldvhkhess.
In the step of lami nation through nmelt extrusion, it is easy to formthe
wat er - sol ubl e ol yukee pa)gvid3lhalicohdihefahesthed ldyeakness an dedyresurdfice
the fibrous layer 24. In the invention, however, the step of formng the
pol ymer | ayer sipdraifictatiion teefl dt tllemrsat 0.0 Bhe pol yner |ayer 23 may be
formed in any other step, so far as its thickness falls within the desired
range. For exanple, danhicgseviwvheds tsuncivlaitwatienisdlulsiierpSDimdt €1 Hpdy Nef
may be applied onto the fibrous layer 24 to formthereon a lamnate film of
the polymer. IdhidiowiethithRaeBasfallei whthoh the detigled elanllecis. formed

on the water-decomposable fibrous layer, the influence of the
surface roughness of the fibrous layer on the polymer layer
can be reduced than conventionally, and the release layer can
be well formed on the polymer layer in a more stable condition.

In addition, the polymer layer of which the thickness falls

1
]



fl-~b8~~~. 00 2." 15 pol yner |ayer 23 and the thickness thereof ar vef the
desired range as set forth above, the polyner |ayer 23 wll of t@ﬁ7§'@l 2@02—
formlarge blocks (i.e., cause gel-blockinrg) when tyre rel ease sheet 20 is
di sposed of in water and when the polyner layer 23 is rel eased fromthe
fibrous |ayer 24 therein. If so, it will take a ioz cf tine before tr.e

pol ymer layer 23 is dissolved in water. On the other hand, if the basis

wei ght and the thickness of the polynmer |ayer 23 are smaller than the

e e, Snaeg oy o atepad Logosuatpcseanughansesteblest] Biggechpve

24 on the overlying polymer |ayer 2
the surface o{f, jhgstelgase. | ayer 22 overlying the polynmer layer 23 is
difficult to Fatten, and, as a result, the release |layer 22 will be
darmaged to have surfﬁ;&% I e eSS r.
Concretely, the equill ri(g%fr%%c%gr%tbg'?g’ g% gegg%s\gesnm%%e lguipagg%féﬁgattg
rel ease | ayer . r ther st 100
degrees.. Thi se\gmgf'?ggg%d%%%rrbég&?&?l%gt glﬁg ﬁggé?kr)lgﬁée‘%)&f&r%%fsreEl eraéldt he
t hi ckness of the water-sol.uhle pal r.laye 3. falls wthin the desired
ange as abovete At PP ISRE A RR - RERR A5 vad e M Vi LBl
the rel ease I§¥er 2% i? Erevggt d frombeing cracked and from having pin
hol es throughtP¥YS*ThE F&FBak8%| 8§8r 22 that overlies the water-sol ubl e
pol ymer layer 23 may_be forned froma fluorine coppound or, a . a~200 ~ 16
5711 cone compound.  ARCTRIIAT ERANSHH%r AERFAIY ERE RS ioR, pRemerhed | s
a silicone conpound. Preferably, the basis weight of the rel ease | ayer 22
is at |east 0I0% BFRBUBLRISHAF| ¥R teFdeermpf il e \RRFPTREN Y A5 6 S t
ng defined to_fall within the above range, the release |layer 22 can
satisfy the refGilPEREM YAkEL ~HRECERASPAPEE R Shfiat 2 MAisF Stahd-©
surface of the layer 22 and a water drop thereon is at |east 100 degrees.
The rel ease | Bp6K sheekat as Water-decoRposabdier SRSPTPEAL QP HRIEFLCHR e
to a water drop thereon is free fromsurface defects such as pin holes and
has a flat suPPiweensnee FeP aloahtaybthe hark shreisandpay aghepive d@yLer
thickness falling within the defined range is that, when the water-sol uble
pol yner | ayer pX@viideddioss sheedaick whest ded fiffe they @bsprhens thesy ttusan
separated fromthe fibrous |ayer 24 therein, the layer 22 can be soon
di spersed i n watt@rnaln sypger tl, omeys gomprisecont act angl e of the |ayer 22
defined herein and to ensure easy dispersion thereof in water, the basis
wei ght of the |ayer aztep abmelfr-sximidindg aot ainay irg acvad:ers-sginblerhe
equi libriumcontact angle referred to herein is nmeasured with a contact
angl e neter, 'PcAymed dagez hWagdny a thickness of from 5 um to 20 pm on a

surface of a water-decomposable fibrous sheet made of
hydrophilic and water-insoluble fibers,

. a step of applying a release material onto a surface
of the water-soluble polymer layer to form thereon a release
layer having a weight of at least 0.05 g/m’ but smaller than
0.3 g/m?,

a step of crosslinking the release material such that
an equilibrium contact angle between the surface of the release

layer and a water drop thereon is at least 100 degrees, thereby

forming a release sheet, and



manuf act ured by Kyowa Kai men Kagaku Co.,~Ltd.. Concretely, as s ' j
5, a water drop 50 is put on the surface of the rel ease | ayer thgﬂgr#/fégl

after the.two have been equilibrated ( inyg mnutes after dripping ) , the
contact angle A between the water drop 50 and the surface of the rel ease

| ayer 22 is neasured. , , bCL~~~~0~ 17 The i nstantaneous contact angle
referred toin Table 3 in the follow ng Exanple is neasured in the sane
manner as set forth above but just after 10 seconds. If the rel ease | ayer
22 is damaged to havg ¢l R QUHHEL R and
t he underlying materggol§§¥§fgg?§§gpjpg5g?eégéis egiggégﬂ%%?ﬁ% i?ﬁégggfease
| ayer 22, the i r a te_jnto the underlying

oggfcﬁﬁaglﬁggrggn’é‘ hbgﬂ Gﬁghkbﬁe%%%éé fag&.

pol ymer | ayer asse r oug surface ects of the |ayer
angl '8 will be soortBerBs oI aHout MBer iy SEadioBIg: di: L e ULtV & ddnged
tho. absor bent TELE EXBTHASRn 8N ey BRLDSCE PR FBE BLPERBEHIIET bl disd From
o e R LR R G LR
coati ng. {1 exogPaH Socdating P Leptagi G ARG 20Ese, referred is gravure
coating, as the anmount of the conggund to be apglied is easy to control and

as the compound can for m aBRAEY oPEFFRIBFION: 9B THRPRAWENGD3 has been thus

coated or sprayed with it, the silicone conmpound is then crosslinked
thereon so that it iB18tr#l ¥Sf3xRCFPEEREVE NV ERY Lf P8 ehpdimentoqfo did

er and the layer 23. For crosslinking it, the silicone conpound |ayer
may be heat ed @bsorbegg aggdcle;@fathg daygatictsie not | ower than 100C for 1
to 2 mnutes, or nmay be exposed to W rays (e.g., 350 nm 120 Wcn) for 1
or 2 seconds or so. Fhdeade ithefecposyprisegtignadhotiaw @fetiheo dhmarhemt
wat er - sol ubl e polynmer layer in the invention, the crystallinity thereof
wi |l increase antdelenedt Fagd ilt,s cadl @lionigt yhien ligvee d Iwillll; be t herei ~y
gleatiy lowered. In t:~at case, therefore, the latter crosslinking
treatnment with the U¥igay3 is prefmspesdt.ivas vileewnfi bh&i gosdrbene amdiedse
sheet 20 forned in the manner as set forth above is rectangular, and has a
| arger size t ke Fiige abserdmmed Fody enzelbpedabsoz ey ofodyrébease ishexgr;at ed
with the.rel ease sheet 20, and then inwardly folded at a position 30-30 as
shown in Fig. 1, wtRighettims-¢obsiedsatsbohahtvidpfl anbthayg entxidiemerNext ,
this is again inwardly folded a the position 31-31 in the same manner as
above. Being tdfustheolatethrHend @ppdsilie ofi dhecdgwen2(en;2@ad( hatched in Fig.

Fig. 5 is an explanatory view indicating a contact angle

between the surface of a release layer and a water drop thereon.
. DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention is described with reference to the
accompanying drawings. Fig. 1 is a perspective view of one
embodiment of a water-decomposable absdrbent articlé of the
invention, seen from its top surface (that shall face the skin
of a wearer); Fig. 2 is a cross-sectional view of the absorbent

article of Fig. 1, cut along the line II-II; and Fig. 3 is a

perspective view of the absorbent article of Fig. 1, wrapped



1) of the release sheet 20 that face to each other are seal ed. Z [
case, the release layer 22 is not fornmed at least in the area of t?’% B&?Qoo'l—
opposite side edges 20e, 20e so that the heat-seal able, water-soluble
pol ymer |ayer 23 of polyvinyl alcohol or the like is exposed outside in
that-area. Wth that, the nutually facing rel ease sheets 20 can be
heat -seal ed or ultrasonically sealed in the area via the water-soluble
pol ymer |ayer 23 existing therebetween w thout using an adhesive. An
adhesi ve tape 1 i f =005

a§§ %@vﬁ%ﬁﬁ% g%@%feggfef&{sé)_shte@%. %n%es@ﬁr%w&%tg

) S
rel ease sheet ,and this is fitted to an opposite edge

20g thereof a | n Fig.4:3. h i:.rHaéw-] I far nms
a bag 40 that geﬁé&g%p%@xﬁéeﬂgﬂ'ggflggﬁ% %J(I:—) y 15??%%2?%%8&1‘?%%%%9?% rgﬁ%%
| ayer 24 of the rgl e 20) being oufs] h i.n.Fi.g.. 3. | he
i|lustrated ef oélleér?g%t%?att%aeeé%l gésglnsaheaetEé%g%%%séerg\éggcg%gg \%eglﬁgiag&&
sheet for the_absorhent ar%i cgﬁ]etﬁ.]scav L he resoyrces. ggfo%e se, the
adhesi ve tapep§§p|e§ ?8%9& Pr t i S‘églﬁﬁ ds*fn ﬁFég 3 gn Y{fie absor bent
article is unfolded o0 be placed in its original condition shown in Fig. 1.
Wih that. the rel cdtte ST FrqUMSRARKE GPFOFPSTG B ABLG B B P so
that the adhesive, | ayers 15a, 15b, are exposed.outside, and the absarbent
body la is fittEd1PECRRECBXERPHAI“BUpfr t SGch®asPimbet WReFS ik 1 A aFack
sheet 12 facing the external, K suppaort. The unnecessary release sheet 20
(wr appi ng she@%}’kil§sdi %B‘Sstéﬂl%flslpﬁeFPEEHSFBilFe{%.Wa} % hi &S FREVR| Bt SU9I -
| ayer 24 is readily deconposed in water, and water soon penetrates into the
wat er - sol ubl e 2poF Y@l scapentoar bt iR dnCPRRT +$8F AfsabPagEPent bady {aehi@hease

er 22 to dissolve the polyner |ayer 23, whereby the rel ease |ayer 22 is
readi |y separ dP6dupesnit Hatps-JREPTPE§aP123anA hipdeidTREEV HRE | WOR &gty
di spersed in.awmter. After used, the absorbent body |a can al so be di sposed
of in flush tdi0 ehat shabbifaFi&denpbsnme & Weadesr . a FREeoplegrmposablss,
for exanple, nmade of a water deconposabl e non-woven fabric of spun lace. A
plurality of ang-liguidppmpeprvigugdiasihthgetel? danshportine-drgaiprsaliae
| am nat ed on a wat er-deconposabl e non-woven fabric to formthe top sheet
10. In this cabsorbeatngaraolkrsndwichethdetveenatbe- e shastableapd pgdre
sheets may be integrated through hydrogen bonding or needling. Since the
top sheet 10 daick tshéetadlexcr én ons tvtehe perdehlepialg mbsiortbehe odr eclid
it is preferably perforated to have a plurality of perforations throughout
the entire aredsdresdf basyshawnthe Yo sheetf 00 axdngiie babke shkstr b2rareor e
11 may be nmade of water-deconposabl e paper, pulp or non-woven fabric. For
exanpl e, air - |lmmiegulyp czacheothé&r wighbe farterdsioinbliehadiesdvieerdir cote
11, having a basis weight of from50 to 70 g/n2 or so. In case where the
absor bent cor éryldirdgenmisiadiin graicomedie dymdsadniad. Lya panbo sss iplqurtdlemt.y  of
sheets of relatively thin, water-deconposabl e papers may be stacked to form
it. This type of theOabshebmnterauwrfhtde sff ahorlsddle shesethdi2ngpretrided is

onposable in water. For

water-soluble adhesive layers 15a, 15b, which is to fit the

absorbent body la of the absorbent article 1 to an external
support such as an underwear while the absorbent article 1 is
used. The adhesive layers 15a, 15b extend in the direction
Y of the absorbent article 1 in a length of from 1/2 to 9/10
of the longitudinal dimension of the absorbent article 1. To
the adhesive layers 15a, 15b, directly fitted is a release sheet

20 that protects the adhesiveness of the adhesive layers 15a,



exanpl e, about ‘4 to 8 sheets of water-deconposabl e papers havin basp s
wei ght of from1l0 to 20 g/nz are stacked to formthe absorbent g%ié i&x%%:L'
the case may be, sheets of water-deconposahl e papers coated with a

wat er - swel | abl e resin such as polyvinyl alcohol or the |ike may be stacked
to formthe absorbent core 11. The back sheet 12 is readily dispersed in
water jets in flush toilets or in water in septic tanks, and it may be
formed of water-deconposabl e paper, water-deconposabl e n~~~~00~ 21
non-woven fabrkg ghtiheykkke that contains water-dispersible fibers. For
exanple, it my be made of (1) a water deconposabl e paper sheet of pul p

fibers where the PulPnd [ el gas é‘rEhQQEd?@ hasCachnabaeh oy béetaygrc%%r&u%nd' ng
t her ebet ween, 2) mater econposa e paper eet o bers and

ot her water d| r Kk onsti tyent
fibers are bongggEggln q§ﬂ§¥§%ﬁt QP? Fe%@%%%ri9§§§ 13-alss

ter-d f Le f t

Lo fecommeR AL A s?%pegugﬁ%a%@%y%'r%p%' %aéef'eﬁfaag@%%lga&%e
fab di bl ber I t

ongth vher o CRE CHEE L LURCRT HATE ar & FOLRdRy BreRtgeas bHTAlgh 1orer

water-jetting treatment. Preferably, the outersurf £ 0. the bﬁck sheet 12

(this shal | fa&ce®FPaEHST REFEGHPTIS F 6?afﬁé‘alyﬁﬁaf ?E}Pfteﬁ:eerf' EPBEF 3L s

shal | face th absorbent core 11) may be coated with a water-soluble resin
such as a pol ¥vi‘nyl al cohol, an unsaturated carboxylic acid copol yner or
the like. Thus coated, the back sheet 12 will be jnpervious tqo fluid. Fig.
4 is a cross-secti onAteVRBAPEROSHol RERT enbtlir Aefit LR it A driierrelaassl e
the invention. In the absorbent article | A of Fig. 4, the rel ease sheet
20A only coverila8ie2 AdAgsPoAds BF sVatRE - dﬂﬁi’eqsr%q]’rﬁ §1kape ATHBALP, &RYoDn
addi tional wrapping sheet is required to wap the absorbent article | A As
a wappi ng shédt thedrikeappmay hewrads Cdauimsian Eabrf ding aggrepared
wat er -sol ubl e resin or a sheet not deconposable in d ~e~~~.-coo0 2 22
wat er nmay be FedPrES@EPLES Phewelhy @ft | Wit e5-desperHivle nfabeEsdethyqual) t h
reference to the fol| owi ng Exanpl es, which, however, are not intended to
restrict the SESRE-ufet HECeatment odr elE-@aﬁﬁnem tRepEmease sHde WAken-
shown in Fig. 1 and Fig. 2 was produced to denonstrate one enbodi nent of
t he inventi on.diEpensidlig fidherd o rmingedhastikmars dayemposhnay geper
of pul
PP combined with any other fibers of polylactic acid, polyethylene,

polypropylene, polvacryl or polyester.

Preferably, the fibers constituting the fibrous layer
24 are insoluble in water. If the fibrous layer 24 contains
water-soluble fibers, the fibers will absorb water to swell.
If so, the water-soluble polymer layer 23 will also swell to
be fluid, and will move along with the swollen water-soluble
fibers. More preferably,'the fibers constitutiné the fibrous
layer 24 are hydrophilic so that the sheet 24 can readily
decompose in water after the release sheet 20 has been disposed
of in water.

If desired, the fibrous layer 24 may contain a carboxyl

1
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and rayon. For 'the water-soluble polyner |ayer 23, used was pol yw’_,ngétg/ o3
al cohol . This was nelt-extruded and | am nated on the fibrous |ayér >/ 86P

the rel ease layer 22, used was a siliconejgonpound. This was applied onto

t he wat er-sol ubl e polyner | ayer 23 by gravure-coating, and crosslinked and
fixed thereon through exposure to W rays . The rel ease sheet thus produced
was tested for deconposition in water of the fibrous |ayer and the

wat er - sol ubl e polynmer | ayer. The test result is given in Table 1.

Conpar ative sgpphgsShaeifqal soyhegdetin e Te REr, as chebekYmethyl
Deconposi ti onai n g\at er: c‘i’he E!‘s?%trrpl es Mer eﬁc?gysted a(r:(?;r di ng tco thes}\l}\l/aGt ery

deconposabi | i i -~ 1 Pregd t ave
2T ongin of L0 bHandth Wit AoSR 0 o obor ot o B 00 T bestsr i | 18
with 300 m of..Qp: j (A=Y j irrer.; The
revol ution of E?hggl€§gﬂgﬁﬁ%€§ﬁggugpﬁf%réé\§gb%ggl(rﬁ nth%%%t‘Z%%éfggd t he
sanpl e was perl Qd} checke a ti t.aken by_| ntil. |
di spersion i nmh tke'gﬂmllé%r ré;cg%ér(adl(ej%.a %&%chEhg%%g%Eggrié%ygééé&rﬁé 2 3
~Conp Ex. 4Exapple' -~ 'Basis weight qf release |ayer-:-0.20 2(9 Thi_ ckness
of wht or - w0l UBRBARE 50 SATRTONE, e e T Bl rDenEiBRouSr 14T RF - | For
web40- 2040201 ayer (gl nR) Ti me,’:ta‘ker]_‘ until_ .decqanpositionl2-23not29in water of
T br ous web | BYGPUSEOPBLEIL Lt el e S AR U oy EeiTutodE iy
deconposi tion-1384Qnqt 180i n water of water-sol ubl e"deconposedof nmer la er
seci n water (E)?aﬁégﬁgzyol?@l‘% LR LKA ¢ SprfdaRedmPhR h%gsg‘ﬁ@“ e as
in Exanple 1. _In these, however, the thickness of the watersol uble | ayer 23

wel | as thé>bdsry WEight 8F CRE FPBP&GSUERYefiP®TSre different. In the

t for deconposition in water of each sapple, the area of the
non- deconposed pol ynERe| RPéymeE Gompaupd vfggr mE@ENiRg. the wageprsalupje
Table 2 ' _J~ Exanpl e 2- 1Exanpl e 2- 2Exanpl e 2-3Conp. Ex. Conp.
Ex. 2- 12- 2Basi $OLITGHt LaY¥eF 2328 &heafébpovs 1ayern2 4 0. nylndesthf ek iresnrie
wat er - sol ubl €1520203030pol ynmer |ayer (gym-oas's .ve;gnt of tibrcus vea ~w
' 2G152015I ayeﬂ’a(t@lrnffﬁilug’éet alPed YYdL dedepedi t idds 5 PPy ygiagiln ik aahf
fi brous web | ayersecArea of non-deconposedl2244pol ynmer |ayer (cnR)Tine
taken until deeayediviesn120180060y70aBbPYirval édone; wat er -BolyaAedianigde | a
er sec (Exanple 3) Rel ease sheets were produced in the same nanner as in
Exanpl e 1. |nderdgativesesurh agandidyls asdilgiiossf andestatrehs epd kyagrylic
differs individually. A water drop was put onto the '- release |ayer 22 of
each sanpl e, awid/hepodyrethagayldc 9achdywepalymeleicf ageidf amd |thy@ir 22
and the water drop was nesured with the contact angle neter, "CA-S Mcro 2
Model " manu-~acleninvgitd vies ;Kpolwe Khenerenfpaygulais@oh.ag pbilgethydenshplyce .
Fig. 5. -The- instantaneous contact angle referred to herein is the angle 9
measur ed aft eAmtgseddoss, apdeffleeredui hkeri palyvangtt ahgbhodl sandef Ers ed
to herein is the angle 6 nmeasured after 2 m nutes.
‘ derivatives, as being highly soluble in water and being

sealable under heat. Polyvinyl alcohol having a higher degree
of saponification is more highly soluble in water. Therefore,
it is desirable that polyvinyl alcohol for use herein has a
degree of saponificaticn of at least 70 $. The hydroxyl groups
in polyvinyl alcohol will often form intramolecular or
intermolecular hydrogen bonds to lower the solubility in water
of the thus hydrogen-bonded polyvinyl alcohol. To solve the

problem, therefore, the skeleton chain of polyvinyl alcohol



Wth its release |ayer 22 being kept in contact with DZ f 9~ fvggé/@ he
adhesi ve | ayers 15a, 15b of the absorbent article, the sanples

40C and 90 ~ RH (relative humdity) for opg week and then conditioned at
20C and 60 ~ RH for 2 hours . The tine-dependent peeling strength of each
sanple fromthe absorbent article was neasured according to JIS 20237 . In
this ~esL, 2dCf1 sanple was checked as to whether it was zipped or not when
it was released fromthe absorbent-article. For the adhesive |layers 15a,

15b, used was
R st e T

(Eim) Basi s el SAE CoP T %Jgﬁégg%zo}%%% R T R P

deconposi ti Onéégigééﬁleﬂew‘at fhe© %hﬁ"ﬁ ?%ét%,gkoka%g@gﬁgégﬁzgd polyvinyl

non- deconpose | ayer

peel i ng st end °1%"12%%8&@@%503&5?2?&&5?aﬁﬁ'y% Bl RGfBRononoyes, a
560, O( me-nCh) 2i ppi P TEPT SR Bne ek pRorR oty o LSt Hi anbuE B0 AT~

o g o . BBl G PERETEBL Y BEuPP s AL ATkgeoTd ] & %ﬂégggfﬁé Flat 1t he

rel ease sheet of the invention is, even after stored t zi pped and
can wel | prot OZAeThENAHHERT RO YRS COPSABSYEHaaL tas tllelﬂeég 2f3o OgS | RNy I5er i od
of tinme. In Exanple 3, .the rel ease sheet_;aas able to be heat-seal ed

erezore, tzit® £PF@ B1oSks { &rBaseIehobloehin®edeR® T HroOGHHT Vi uater

ppi ng the absorbent article, and can_be heat-sealed in a sinplified
manner to pro@fde PRSI ia¥RR | ¥3wikhpuelabingnmrosghlial é8. watelescr iMEP i n
detail herei nabove, the rel ease sheet for water-deconposabl e absorbent
articles of tprafieverlyonthe tbiéokpesabd £ tihe Vayer 2Bhémdéilsrkeetweenan use
di sposed of in toilets without requiring treating as wastes, and is
therefore conead &% umo users. Having the advantage of  good deconposability
in water, another advantage of the rel ease sheet is that it is resistant to
wat er and is theref ofbehértey-3o Hapde ad tymaratayetr? hds demdpaseduen thwe
cracks and pin holes . Cracks and pin holes, even if forned in the rel ease
sheet, do not feizouse.lamesn 24 thy melr-ekifordind engvgterd-eablofble rpg lymker
rel ease sheet well has its releasability fromthe adhesive | ayer of
absor bent artitdimEmighradizbenthent ilreus sbeet 2dhto ifiorant heneomy hegpolymer
i ndividually wapped with the rel ease sheet fitted thereto. Thus w apped,
t he absorbent farlm chaevisgceanvpnedaterminedr Lhistkmesst.ne dOnnedessatgppart
for use nmay be reduced and the
lamination through melt extrusion, it is easy to form the

‘ water-soluble polymer layer 23 having the desired thickness
on the surface of the fibrous layer 24. In the invention,
however, the step of forming the polymer layer 23 is not limited
thereto. The polymer layer 23 may be formed in any other step,
so far as its thickness falls within fhe desired range. For
example, a high-viscosity solution of a water-soluble polymer
may be applied onto the fibrous layer 24 to form thereon a
laminate film of the polymer.

If, however, the basis weight of the water-soluble

i
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o Zl~g f.~co Z'27 wrapping sheet can be disposed of in toilets .
Specifically, in case where the water-sol uble polyner |ayer of t @ﬁ%g¥%9:L
sheet is made froma thernoplastic resin, jkhis type of the rel ease sheet

can be heat-sealed for individual wapping, thereby facilitating production
of the absorbent articles. ~ahi:e j~he iwenzion nas 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 _tB@&?inervuf@ytz3d£m&w&9nié9ﬁ@§§%h%@erdfta@@%v%eoeﬁetd&rﬁ%fd-
Here, 'conprises/conprising’ when used in this specification is taken to

specify the presences destRRd hedldr esnel 54 RS 1 aeiP9 0% 9 jbut

does not precludé the presence or addition o ne or° nore other features,

integers, stepy, &QUPONEALS Biod teherecol{usétclggfzbf&giing?nghégn% s

u
claimed is: 1. A'water-de omosa[ggquﬁsdr’ben ar e conpri

absor bent body t i t.er - onposahl e top _sheet
et or - deconpot 53 8 BB Reheet L AIBPS G Bbnbba € RiSor Beh ChpmpLymer
sandwi ched between e.to heet .and the back, sheet,_and a;._adhesive ] ayer
provi ded on th@yﬁébégsﬁgege?SaPFF ﬁgmaEESr éﬁfog?t%8¥§rtg4aﬁﬁ%§?b?nadfa
support; and a water=, deconposahbl e rel ease .sheet for protecti the_ . .
adhesi ve | ayer®ef r‘élgget%/g)? i3 é@&e??ng*?ﬁeo%rcﬁfeesi?\%@ P%Q é’?“,erv\ﬂgyg?n?:% t*e
rel ease sheet j.nclydes a release |ayer that, faces the, adhesive ] ayer, a
mater-deconpo?&ﬁﬁg%ﬁfgr&ﬁswﬁ &r, Qﬁdtgemﬁk%?gs%?ﬂ%ielgd? a§ iR greight
sandwi ched between the rel ease | ayer and the fibrous |ayer, a basjis weight
’ the rel eas@MhyBf FRICKNSIS ST BNEPYREHIRYE P AT FHR 1F T3 ERRMENS NG
equi li brium caontact angl e between a surface of the rel ease |layer and a
wat er drop th&eddmefl range | ERst 1abbugRye s the surfage paughngas orpdidl e
absorbent article as set forth in claim1, wherein the release |ayer is

formed from a KihGauenel *HodAd,otantiha B¥§rd Ydegg RO ke ol aysr af 3npsilh. 15

g /m- . 3. The water-deconposabl e absorbent article as set
significantly increase. If so, the surface of the release

layer 22 overlying the polymer layer 23 is difficult to flatten,
and, as a result, the release layer 22 will be damaged to have
surface defects and could not be well resistant to water.
Concretely, the equilibrium contact angle between the surface
of the release layer 22 and a water drop thereon could not be

. at least 100 degrees. This will be described in detail
hereinunder.

In case where the thickness of the water-soluble polymer
layer 23 falls within the desired range as above, the release
sheet 20 is hardly warped, and, as a result, the release layer
22 is prevented from being cracked and from having pin holes
through it.

The release layer 22 that overlies the water-soluble

polymer layer 23 may be formed from a fluorine compound or a



forth in claiml, wherein a thickness of the water-soluble BB%?
| ayer falls betvveen 5 Ermand 20 ~,m 4. The Water-decorrposabl e a e >
article as set~ forth in claiml1, wher ei R et he wat er-sol ubl e pol ymer | ayer

is formed froma polyvinyl alcohol, and the pol yvinyl al cohol has a degree
of saponif ication of at least 70 ~. 5. The water-deconposabl e absor bent
article as set forth in claim4, wherein the release sheet is to be a

wr appi ng sheet for entirely wapping and envel opi ng the absorbent article,

and has opposiiia cshdecaigsindli ol seenboalacay) edriba L RAYYARL 2,

al cohol. 6. A nethod for producing a water-deconposabl e absorben article
that includes aeuatelr 4eroaPesdhlenkORYtiRundt WabsLe osgfhle thagl
sheet, a wat econpos% | e absorbgnt co eusnandvm C en the top sheet

and t he baCkw%E%zltt ?frt‘i’leaPei‘QQEé'l" é@%?rldo'é@"i ‘6” 0‘5 i/xﬁ‘aﬁﬁt%*ﬂ{%ﬁlfetro fit

t he absor bent 0 an external a stepo

nel t - ext rudi %ncé I a@r@}ag | tﬁr/‘ v@serbass%#me%_g%q% %@Waé n %wgbg

t hi ckness of fromb m on a surfac ecorrposa

fib heet _. I bl b f
appl ying o r ISR RhECRPRPEohraIe ST S B REVak: 2 ?'%%ﬁﬁ%ﬁ@l%%f&%

| ayer to formthereon a r 7895509, 30 la aV| ht of
nt Peast 0. 0B S A ts MBACeE e SO H 9 ST e the

et e AR e S
gereby Form n a reglrgggs sheg(ta reriease layer 22 that satisfies the
requirement for the contact angle to a water drop thereon is
free from surface defects such as pin holes and has a flat
surface. Another advantage of the release layer 22 having a
thickness falling within the defined range is that, when the
water-soluble polymer layer 23 has dissolved in water and the
layer 22 has been thus separated from the fibrous layer 24
therein, the layer 22 can be soon dispersed in water. 1In order
to ensure the contact angle of the layer 22 defined herein and
. to ensure easy dispersion thereof in water, the basis weight
of the layer 22 is more preferably from 0.05 g/m’ to 0.15 g/m’.
The equilibrium contact angle referred to herein is
measured with a contact angle meter, "CA-S Micro 2 Model"
manufactured by Kyowa Kaimen Kagaku Co., Ltd.. Concretely,
as shown in Fig. 5, a water drop 50 is put on the surface of
the release layer 22, and, after the two have been equilibrated
(in 2 minutes after dripping), the contact angle 8 between the

water drop 50 and the surface of the release layer 22 is measured.
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or spraying. Among these, preferred is gravure coating, as
the amount of the compound to be applied is easy to control
and as the compound can form a uniform layer. After —the layer
23 has been thus coated or sprayed with it, the silicone
compound is then crosslinked thereon so that it is firmly fixed
in the interface between the compound layer and the layer 23.

For crosslinking it, the silicone compound layer may be heated
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may be exposed to UV rays (e.g., 350 nm, 120 W/cm) for 1 or
2 seconds or so. In case where polyvinyl alcohol is used to -
form the water-soluble polymer layer in the invention, the
crystallinity thereof will increase under heat and its
solupility in water will be therepy greatiy lowered. 1In that
case, therefore, the latter crosslinking treatment with the
. UV rays is preferred.

As shown in Fig. 1, the release sheet 20 formed in the
manner as set forth above is rectangular, and has a larger size
than the absorbent body 1la. The absorbent body 1la is
integrated with the release sheet 20, and then inwardly folded
at a position 30-30 as shown in Fig. 1, with the thus-folded
absorbent body la being inside. Next, this is again inwardly
folded a the position 31-31 in the same manner as above. Being
thus folded, the opposite side edges 20e, 20e (hatched in Fig.

. 1) of the release sheet 20 that face to each other are sealed.
In this case, the release layer 22 is not formed at least in
the area of the opposite side edges 20e, 20e so that the
heat-sealable, water-soluble polymer layer 23 of polyvinyl
alcohol or the like is exposed outside in that'area. With that,
the mutually facing release sheets 20 can be heat-sealed or
ultrasonically sealed in the area via the water-soluble polymer
layer 23 existing therebetween without using an adhesive.

An adhesive tape 28 is provided on one edge 20f of the
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body la therein, with the fibrous layer 24 of the release sheet
20 being outside as shown in Fig. 3. In the illustrated
embodiment, the release sheet 20 also serves as a wrapping sheet
for the absorbent. article to save the resources.

. Before use, the adhesive tape 28 is removed from the
bag 40 as in Fig. 3, and the absorbent article is unfolded to
be placed in its original condition shown in Fig. 1. With that,
the release sheet 20 is peeled off from the absorbent body la
so that the adhesive layers 15a, 15b are exposed outside, and
the absorbent body la is fitted to the external support such
as underwear with the back sheet 12 facing the external support.
The unnecessary release sheet 20 (wrapping sheet) is disposed
of in flush toilets. 1In this, the fibrous layer 24 is readily

. decomposed in water, and water soon penetrates into the
water-soluble polymer layer 23 between the fibrous layer 24
and the release layer 22 to dissolve the polymer layer 23,
whereby the release layer 22 is readily separated from the
polymer layer 23 inwater jets and is reaciily dispersed in water.
After used, the absorbent body la can also be disposed of in
flush toilets, as being decomposable in water.

The top sheet 10 is, for example, made of a water-

decomposable non-woven fabric of spun lace. A plurality of

]
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needling. Since the top sheet 10 acts to lead excretions to
the underlying absorbent core 11, it is preferably perforated
to have a plurality of perforations throughout the entire area
thereof as shown in Fig. 1, for example.

The absorbent core 11 may be made of water-decomposable
paper, pulp or non-woven fabric. For example, air-laid pulp
or the like may be formed into the absorbent core 11, having
a basis weight of from 50 to 70 g/m? or so. In case where the
absorbent core 11 is made of water-decomposable paper, a
plurality of sheets of relatively thin, water-decomposable
papers may be stacked to form it. This type of the absorbent
core 11 is favorable, as being well decomposable inwater. For
example, about 4 to 8 sheets of water-decomposable papers
having a basis weight of from 10 to 20 g/m? are stacked to form
the absorbent core 11. As the case may be, sheets of
water-decomposable papers coated with a water-swellable resin
such as polyvinyl alcohol or the like may be stacked to form
the absorbent core 11.

The back sheet 12 is readily dispersed in water jets
in flush toilets or in water in septic tanks, and it may be

formed of water-decomposable paper, water-decomposable

1
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- decomposable paper sheet of pulp fibers where the pulp fibers
are bonded to each other via hydrogen bonding therebetween,
(2) a water-decomposable paper sheet of pulp fibers and other
water-dispersible fisers of rayon or the 1like where the
constituent fibers are bonded to each other with a water-
soluble binder, (3) a water:decomposable paper sheet of
water-dispersible fibers where the constituent fibers are
simply entangled, or (4) a water-decomposable non-woven fabric
of water-dispersible fibers having a relatively short length
where the constituent fibers are forcedly entangled through
water-jetting treatment. Preferably, the outer surface of the
back sheet 12 (this shall face the external support) or the
inner surface thereof (this shall face the absorbent core 11)
may be coated with a water-soluble resin such as a polyvinyl
alcohol, an unsaturated carboxylic acid copolymer or the like.
Thus coated, the back sheet 12 will be impervious to fluid.

Fig. 4 is a cross-sectional view of another embodiment
of the absorbent article of the invention. In the absorbent
article 1A of Fig. 4, the release sheet 20A only covers the
adhesive layers 15a, 15b. In this embodiment, an additional
wrapping sheet is required to wrap the absorbent article 1A.
As a wrapping sheet, for example, a water-decomposable fibrous

layer, a water-soluble resin or a sheet not decomposable in
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The invention is described in more detail with reference
to the following Examples, which, however, are not intended
to restrict the scope of the invention.

(Example 1)

A release sheet 20 as shown in Fig. 1 and Fig. 2 was
produced to demonstrate one embodiment of the invention. For
the fibrous layer 24, used was water-decomposable paper of pulp
and rayon. For the water-soluble polymer layer 23, used was
polyvinyl alcohol. This was melt-extruded and laminated on
the fibrous layer 24. For the release layer 22, used was a
silicone compound. This was applied onto the water-soluble
polymer layer 23 by gravure-~coating, and crosslinked and fixed
thereon through exposure to UV rays. The release sheet thus
produced was tested for decomposition in water of the fibrous
layer and the water-soluble polymer layer. The test result

‘ is given in Table 1. Comparative samples were also tested in
the same manner as#herein.
Decomposition in Water:

The samples Wefe tested according to the water-
decomposability test in JIS P-4501. Precisely, each sample
was cut to have a length of 10 cm and a width of 10 cm, put
into a 300 ml beaker filled with 300 ml of ion-exchanged water,

and stirred therein with a stirrer. The revolution of the
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Table 1
Comp Ex.1 | Comp Ex 2 | Comp =x. 2 | Comp Ex. 4 | Example i-!
Basis weight of release layer - - - 0.2 0.2
(g/m?)
. Thickness of water-soluble - 40 20 20
polymer layer (um)
Basis weight of fibrous web 40 - 20 40 20
layer (g/m?)
Time taken until decomposition 12 - 23 not 29
in water of fibrous web layer decomposed
sec) in water
Time taken until decomposition - 138 40 not 180
in water of water-soluble decomposed
olymer layer {sec) in water

(Example 2)

Release sheets were produced in the same manner as in

Example 1.

In these,

however,

the thickness of the water-

soluble layer 23 as well as the basis weight of the fibrous

layer 24 are different.

In the test for decomposition in water

of each sample, the area of the non-decomposed polymer layer

23, if any, was measured.
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~ Area of non-decomposed 1 2 2 4 4

polymer layer (cm?)

Time taken until decomposition 120 180 150 720 430
in water of water-soluble
olymer layer (sec)

(Example 3)
Release sheets were produced in the same manner as in
Example 1. In these, however, the basis weight of the release
layer 22 differs individually. A water drop was put onto the
- release layer 22 of each sample, and the contact angle, 6,
between the surface of the layer 22 and the water drop was
me=sured with the contact angle meter, "CA-S Micro 2 Model"
manufactured by Kyowa Kaimen Kagaku Co., Ltd., as shown in Fig.
5. -The instantaneous contact angle referred to herein is the
angle 6 measured after 10 seconds; and the equilibrium contact
angle also referred to herein is the angle 8 measured after
2 minutes.

With its release layer 22 being kept in contact with
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absorbent article was measured according to JIS 20237. Inthis
test, each sample was checked as to whether it was zipped or
not when it was released from the absorbent .article. For the

-r,) adhesive layers 15a, 15b, used was an acrylic resin adhesive.

Table 3
Example 3-1 | Example 3-2 * Example 3-3 | Example 3-4 Comp.
Example

Basis weight of release layer 0.3 0.2 0.15 0.1 0.05
(g/m?)_
Thickness of water-solubie 15 15 15 15 15
polymer layer (um)
Basis weight of fibrous web 20 20 20 20 20
layer (g/m?)
Time taken until decomposition 42 25 21 17 -
in water of fibrous web layer
{sec)
Area of non-decomposed 6 1 1 -

] polymer layer (cm?)

h ‘ Time taken until decomposition 240 120 40 17

in water of water-solubie
polymer layer (sec)
initial peeling strength 551 54.90 56.3 180.4 3324
{mN/inch)
Zipping na no no no yes, a little
Peeling strength after one week 65.6 87.2 112.8 2167 560.9
{mNfinch) )
Zipping (after one week) no no no no yes
Instantaneous contact angle 107.5 107.7 102.9
(degrees)
Equilibrium contact angle 107 106.5 0
(degrees)
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From the test results as above, it is understood that
the release sheet of the invention is, even after stored long,
not zipped and can well protect the adhesive layer of absorbent
articles for a long period of time. 1In Example 3, the release
sheet was able to be heat-sealed. Thereifore, tais type o the
release sheet can be used for individually wrapping the
absorbent article, and can be heat-sealed in a simplified
manner to provide individually wrapped absorbent articles.

As described in detail hereinabove, the release sheet
for water-decomposable absorbent articles of the invention is
decomposable in water. Therefore, it can be disposed of in
toilets without requiring treating as wastes, and is therefore
convenient to users. Having the advantage of good
decomposability in water, another advantage of the release
sheet is that it is resistant to water and is therefore hardly
damaged to have surface defects such as cracks and pin holes.
Cracks and pin holes, even if formed in the release sheet, do
not enlarge. Even after stored for a long period of time, the
release sheet well has its releasability from the adhesive
layer of absorbent articles.

The absorbent article of the invention may be
individually wrapped with the release sheet fitted thereto.
Thus wrapped, the absorbent article is convenient to users,

since the unnecessary part for use may be reduced and the
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wrapping sheet can be disposed of in toilets. Specifically,
in case where the water-soluble polymer layer of the release
sheet is made from a thermoplastic resin, this type of the
release sheet can be heat-sealed for individual wrapping,
thereby facilitating production of the absorbent articles.

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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water-decdmposable back sheet,” a "water- ecomposable
adsorbent core sandwiched between the top sheet and the back
sheet, and an achesive layeur provided on the back sheet to fit
the absorbent article to an external support; and a water-
decomposable release sheet for protecting the adhesive layer
before use with covering the adhesive layer, wherein;
the release sheet includes a release layer that faces
the adhesive layer, a water-decomposable fibrous layer, and
a water~soluble polymer layer sandwiched between the release
layer and the fibrous layer,
a basis weight of the release layer is at least 0.05
g/m’ but smaller than 0.3 g/m?, and an equilibrium contact angle

between a surface of the release layer and a water drop thereon

is at least 100 degrees.

2. The water-decomposable absorbent article as set
forth in claim 1, wherein the release layer is formed from a

silicone compodnd, and a basis weight thereof is at most 0.15

2

g/m.

3. The water-decomposable absorbent article as set

forth in claim 1, wherein a thickness of the water-soluble
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X‘\ absorbent core sandwiched between the top sheet and the back
sheet, and an adhesive layer provided on the back sheet to fit
the absorbent body to an external support, which comprises;

a step of melt-extruding and laminating a water-soluble
polymer layer having a thickness of from 5 pm to 20 um on a
surface of a water-decomposable fibrous sheet made of
hydrophilic and water-insoluble fibers,

a step of applying a release material onto a surface

of the water-soluble polymer layer to form thereon a release
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