10

15

20

SPECI FI CATI ON ABSORBENT ARTI CLE TECHNI CAL FI ELD

5[ 0001] The present invention relates to
absorbent articles and nore particularly to absorbent
articles such as disposabl e diapers, toilet-training
pants or incontinent briefs. RELATED ART 10[ 0002]

Di sposabl e di apers includihg conposition adapted to

i ndi cate whet her urination has occurred or not is
known, for exanple, fromthe disclosure of JP

2007- 252659 A (PATENT PGEUMENTy k) .7 Aggprding to the
di scl osure of PATENT DOCUMENT 15 1, the di aper has an

i nner sheet |ying 'qﬁRi ing the wearer's
skin, an outer she% S#@@ﬂgbo iﬁi@ide facing a
wearer's garnent and an absorbent structure sandw ched
bet ween these inner and outer sheets. The outer sheet
is coated on its side facing the absorbent structure
TECHWNTh2a RoELDelt conposition 20 contai ning pH indicator
adapted to undergo col or change dependi ng on the val ue
roo@f ipH. [0003] -2- internedi ate sheet between the hot
nel't conposition and the absorbent structure. The hot
mel t,, conposi tion m ght be partiall I in_th
Toi SERE Ty od Fromrlr T ALe T oh q FopRel earps s a0
partially solved in the noisture is transferred 5 to

Mmoreh@azhdErBant YstrubarePefhe 3CHEFC6f SURe SonpbsiRagrle

m ght be misidentified as the color of urine.
diapetrer posiif kont o&itivey i prersredi atrecsheeterpr éventiss .t he

conposition partially solved in the noisture from
rerhekpgatkransferred to the absorbent structure and

t hereby prevents the color of the conposition 10 being
{Oogkﬁidentified as the color of urine.

Disposable diapers including composition adapted to
indicate whether urination has occurred or not 1s known, for
example, from the disclosure of Jp 2007-2526¢59 A (PATENT
DOCUMENT 1). According tc the disclosure of PATENT DOCUMENT
1, the diaper has an inner sheet lying on the side facing the
wearer's skin, an outer sheet lying on the side facing a wearer's
garment and an absorbent structure sandwiched between these
inner and ocuter sheets. The outer sheet is coated on its side
facing the abscorbent structure with a hot melt composition
containing pH indicator adapted to undergo color change
depending on the value of pH.

[CCO3]

This diaper of known art further comprises a hydrophilic
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[ PATENT DOCUMENT 11 JP 2007-252659 A DI SCLOSURE OF THE
| NVENTI ON PROBLEM TO BE SCLVED BY THE | NVENTI ON [ 00041
15However, the internedi ate sheet enployed in this
known art is hydrophilic and therefore the noisture
such as urine having been absorbed by the absorbent
structure is sonetines transferred through the

i nternedi ate sheet to the hot nelt conposition. Wth
such di aper of prior art, when the anount 20 of water

mt%%&%&fé"tbhbﬂe&@ebgtﬁggﬁ E"R% hACTRAKE. ect and the

wear er becones sweaty or e diaper is put on
after _his or her bath

A0S Rt ers VAo Ty SOREL s DRlce OIS Ly f“é)gﬁ?hebe
hot nelt conposi tion. Cblor -3

partially solved in the moisture derived from urination. If

the composition partially solved in the moisture is transferred

to the absorbent structure, the color of the composition might

be misidentified as the color of urine. Interposition of the

intermediate sheet prevents the composition partially solved

in the meoisture from being transferred to the absorbkbent

structure and thereby prevents the color of the composition

being misidentified as the color of urine.

[PATENT DOCUMENT 1] JP 2007-252659 A

PISCLOSURE OF THE INVENTION

PROBLEM TO BE SCLVED BY THE INVENTION

0004}

BEowever, the intermediate sheet employed in this known
art is hydrophilic and therefore the moisture such as urine
having been absorbed by the absorbent structure is sometimes
transferred through the intermediate sheet to the hot melt
composition. With such diaper of prior art, when the amount
of water vapor within the diaper may increase because the wearer
becomes sweaty or the diaper is put on the wearer's body

immediately after his or her bath, sweat or water vapor may

sometimes cause colox change of the hot melt composition. Color
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change devel oped by the conposition due to sweat or
wat er vapor may cause hel per or parent to msidentify
as if urination would have occurred. Furthernore, such
col or change devel oping in the conposition w thout
occurrence of urination would result 5

i nanot her di sadvant aget hat -3 -

t heurinationreal |l yoccurringcan not be identified
because the col or change has al ready been devel oped

cha%%%@&@vé?@%%g%g'HﬁéQﬁ%b%%iQQQHU§ﬁa&QDQ§$a{an§ag@r'vapor

ect o resent irnvention to provide an 1

absorbent article enabling th resence of noisture
maf RS SFE. Cor el o Fo R Y 06 o EQRPBEETyould
recogni zed. MEASURE TO SOLVE THE PROBLEM [ 0006] The
havgbjpeevrset - f grui oV s sgchi 6véar akedddi MRVeoRHe in
15 present invention, by an inprovenent in an

theaksapbent iantwclleohavaigia dnergbttudiknabt dofieed i bf), ressult
transverse direction, a side facing the wearer's skin,

in @nStier tﬂ%%gagaﬁt&\ﬁérﬁétstigéﬁ%mati@n@@iﬁl%h%hrring can
regiron, a rear wal St regi on and a crotch regi on

ot GRS 5 2o T ER ons DeT Ry BOMTHlBUS Do f oy been
another in the |ongitudinal direction, and conprising

devgh oppAepeshset thyi hgRbnikheakiere FHEINY wearer' s skin
an outer sheet lying on the side facing

[0CC5]

It is an object of the present invention to provide an
absorbent article enabling the presence of molsture, for
example, derived from urination to be correctly recognized.
MEASURE TO S0LVE THE PROBLEM
[0006]

The obiject set forth above is achieved, according to the
present invention, by an improvement in an absorbent article
having a longitudinal direction, a transverse direction, a side
facing the wearer's skin, a side facing a wearer's garment, a
front waist region, a rear waist region and a crotch region
extending between the front and rear waist regions wherein these
regions being contiguous one to ancther in the longitudinal
direction, and comprising an inner sheet lying on the side

facing wearer's skin, an outer sheet lying on the side facing

waarer's garment, a liguid-absorbent structure sandwiched
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wearer's garnent, a |liquid-absorbent structure

sandwi ched -4- between the inner and outer sheets and
occupying at |least the crotch region and noi sture
visualizing elenents forned on the side of the outer
sheet facing the |iquid-absorbent structure and
adapted to devel op change-éf optical effect upon
contact 5 with noisture. [0007] The i nprovenent
according to the present invention is characterized in

i | d c
pethhal t:g gﬁléer%lte (L)%rﬁjf Wi,3ual Lziogs eAﬂT%%tcuto@l%oxt @@a@@ th

he SI aC|ngt e wearer's skin with a

h bi heet h t
crqlly SRATRR i MO Cor - AeP oz b TR 5008 ]‘%E%ed on the

Accordlng to one preferred enbodi nent, the cover sheet
sideasfatkuftitcireADear ea ¢ N dver L L HelfprkpaFieent structure
vi sual i zing el enent 15 conpletely in the |ongitudina
andirept cantasdavet lclascHandehe it pansveisef decectpan @intact

the noisture visualizing el enent. EFFECT OF THE
withNYENERQN.[ 0009] According to the present invention,

the noisture 20 visualizing elenent is provided on t he
{OO@ ge thereof facing the wearer's skin with a

J rophobi ¢ cover sheet having a water

The improvement according te the present invention is
characterized in that the moisture visualizing element is
provided on the side thereof facing the wearer's skin with a
hydrophobic cover sheet having a water pressure resistance in
a range of 40 fo 300 mm.

[0008]

According to one preferred embodiment, the cover sheet
has a sufficient area to cover the moisture visualizing element
completely in the longitudinal direction as well as in the
transverse direction of the moisture visualizing element.
EFFECT OF THE INVENTION
[0009]

According to the present invention, the moisture
visualizing element is provided on the side thereof facing the
wearer's skin with a hydrophcbic cover sheet having a water
pressure resistance in a range of 40 £o 500 mm. In consegquence,

while a limited amount of the moisture such as sweal or water
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pressure resistance in a range of 40 to 500 nm

I nconsequence, while a limted anount of the noisture
such as sweat or water -5- vapor is reliably
prevented by the cover sheet fromcomng in contact
with the noisture visualizing elenent, a | arge anount
of the noisture due to reabk-urination can conme in
contact with the noisture visualizing el ement and

t hereby prevent any 5 misidentification due to sweat

vaﬁgr t@ééXQﬁ%%a@ié&@&H db theA§8§Ef“éH% ﬁjfE%ﬁacomlng in

prererre ment er in the cover eet

suff|C|e t area to cover the.,mpisture V|sual zin
cor A EBorat G 0 Ph R LA R 8 HEFSRE 1 Got 26 Sagmount

well as in 10 the transverse direction of the noisture
of yihsumbi 2t vre eluentnt Tea heldomedr osheen ¢eire donpbateby with

overlap the noisture visualizing elenent to avoid the

thdn gbdenttd | eaklhani z BRyER 1BRSERI PION:REr . DRAWENGS any
15[ 0011] [FIG 1] Plan view of a diaper according to

mi 2N LIERL oft kg &82’8”% if?é(@QE'%‘?li_F' G 2]

Sect1onal view taken along t Ine 11 In Fig. 1.
0 IG. 3] Expl oded perspective view corresponding to
[ 1. 20[FIG 4] Partially cutaway schematic di agram

correspondlng to
According to the preferred embodiment wherein the cover

sheet has a sufficient area to cover the moisture visualizing
element completely in the longitudinal direction as well as in
the transverse direction of the moisture visualizing element,
the cover sheet can completely overlap the moisture visualizing

element to avoid the misidentification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

[FIG. 1] Plan view of a diaper accerding to one embodiment of
the present invention.

[FIG. 2] Sectional view taken along the line II-I1 in Fig. 1.
[FIG. 3] Exploded perspective view corresponding to Fig. 1.
[FIG. 4] Partially cutaway schematic diagram corresponding to
Fig. 1.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[CC12]
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Fig. 1. |DENTIFI CATI ON OF REFERENCE NUMERALS USED I N
THE DRAW NGS [ 0012] -6- 1di aper 5front wai st region
6rear wai st region 7crotch region 5 8inner sheet
9out er sheet 10l i qui d- absorbent structure 21noi sture
visual i zing el ement 22barrier sheet 10 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

1 diaper

5 front waist region

6 rear walst region

7 crotch region

g inner sheet

9 ocuter sheet

10 ligquid-akscrbent structure
21 moisture visualizing element
22 barrier sheet

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013]

Details of the present invention will be more fully
understood from the £following exemplary description given
hereunder with respect to the disposable diaper as one
embodiment ¢f an abscrbent article.

Figs. 1 through 3 illustrate a first embodiment of the
invention wherein respective elastic members are shown as
elasticity thereof being inactivated. Fig. 1 is a plan view
showing a diaper 1 of so-called open-type flatly developed and
partially cutaway for inconvenience of illustration and Fig.
2 1s a sectional view taken along the line II-II in Fig. 1. As

illustrated, the diaper 1 comprises a chassis 2, waist elastic
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[ 0013] Details of the present invention will be
nmore fully understood fromthe foll ow ng exenpl ary
description given 15 hereunder with respect to the

di sposabl e di aper as one enbodi nent of an absorbent
article. Figs. 1 through 3 illustrate a first

enbodi nent of the inventieh-wherein respective elastic
nmenbers are shown as elasticity thereof being
inactivated. Fig. 1 is a plan view 20 showi ng a di aper

mem%egf §O?§§|%ﬁFeQE% 1Eyﬂgmﬁé§£|¥ d%%%'?ﬂggfﬁgdz COm rises

partlal y cutaway I nconveni ence o ustrati
c 2is a %ectlonal V|eM/taken€g 0 g%thetl
a ﬁm‘f |Wa1 tF‘F%gl‘?Ln AL FEROSTH AR ed® 91 HE cyotc Fegion

conprises a chassis 2, waist elastic -7- nenbers 3
7 eanend e dedveee ﬁmﬁépst@ndrh@aéh@sﬂtsrgqmmri rsés tese
front waist region 5, a rear waist region 6 and a
regdbokCs r egi and7 Texsenti ngohei neens t baef rantaandheeatn =
wai st regions 5 6, these regions 5 6 and 7 being

101’%9%'(195'&%3 8'2_9} E‘Blﬁﬂ"t?er | 1y dd}f%{k% tdicnalinoiyges  a

irection Y assis 2 includes a 11 quid-pervious

i nner _sheet 8 defini n ner side.,facin
HiayRR 8P I EPr MG BT P ou o7 NpePdi but  OEE o hoer 189 the
defining an outer S|de facing the wearer's garnent.
wea?ﬁé‘éhagsnsa@duas Igrsniidddarpisetweosr PRese Fihmet Qe fining
outer sheets 8, 9 with a 10 |iqui d-absorbent structure
an dQtat bedstfocltupyimg wdra<ar'et ghrimegi-on The chassis 2 is

provided between these inner and outer sheets 8, 9 with a
liquid-absorbent structure 10 at least occupying the crotch
region 7.

The liguid-absorbent structure 10 comprises a
liguid-abscrbent core 11 formed, for example, from fluff pulp
and a dispersant sheet 12 such as tissue paper with which the
ligquid-absorbent core 11 is wrapped.

[C014]

The chassis 2 has front and rear ends 14, 15 opposed to
each other in the longitudinal direction ¥ and extending in a
transverse direction X alcong which respective walst elastic
members 3 are attached to the chassis 2. Each of these waist
elastic members 3 is formed of an elasticized sheet attached
to the chassis 2 under tensicn in the transverse direction X.

[0015]
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The Iiqui d-absorbent structure 10 conprises a
I'i qui d-absorbent core 11 forned, for exanple, from
fluff pulp and a di spersant sheet 12 such as tissue
paper with which the 15 |iqui d-absorbent core 11 is
wr apped. [0014] The chassis 2 has front and
rear ends 14, 15 opposed t®&-each other in the
| ongi tudinal direction Y and extending in a transverse
direction X al ong which respective waist elastic 20
e S t ed_t .chassLS.. 2
vvalrr?;lal %ecf}g%%% %efﬁl%%%sgga?sé;?%rl%%dgg égnﬂelggjga iS%ideEegeesaeCh
sheet attached to the chassis 2 under tension.in the
Otherandverde af rRETTHRS XILFB6E5P" #g-and eXte%ﬁéH%hé§9§¥e
2 has a pair of side edges 17 opposed to each other in
lon@ﬁéuﬁﬂaﬁgxﬁéxr%tdiomeﬁét i dirck @hdheseendiengdyes tHecomprises
| ongi tudinal direction Y. Each of these side edges 17
a feonprises aldd amt estdededgeid & rextrendicngainct hegison, a
wai st region 5, a 5 rear side edge 19 extending in the
r.ear j regi I Si e 0 i
ro S Re r 6T ch e an T The SopbsiTe ords sapbe 1y hd 2
descri be curvatures al.ong the respective leg. side .
Le0Gties 35V CR-aPe. Borvex"t GV d bET8hEY udi RaF CEre
line P-P bisecting a dinension of the diaper 1 in the
sideref@verdelanireetivat Xred alvay the wivayslsl vz dggaide
whol e has an concave-shape . [0016] The
edgeppdsivhe cil fes edgesxliowds & pr ovhaetuad thl aepltwral i hy pP-p
of leg elastic nenbers 4 extending along the |l eg side

bis@gggﬁgz% Specifical by, d&hesg;legrehasticprmers, derse
are aftached to the 15 chassis under tension so as

. _to, be ndwi ch bet ween the inner. and outer sheets 8
dlr@?“%ﬁ%?%%%ﬁ&??]e&%%ﬁ? % Biw:;]?lteﬂéa? 8 St Sgedre
20 to fit around the wearer's |egs and thereby prevent
[00b6dy waste such as urine fromleaking beyond the |eg
si de edges 20. 20The rear side edges 19 are provided

on The wimesiofe thdeoti@rs dHeete D avtiiddhstiehes plamrerisy
24 extending outward in the transverse direction X so

of 1dhakithese fastenen oBpbeLs 24 Wl fhe 1eg side edges 20.
Specifically, these leg elastic members 4 are attached to the
chassis 2 under tension so as to be sandwiched between the inner
and outer sheets 8, 9. The leqg elastic members 4 bias the leg
side edges 20 to fit around the wearer's legs and thereby prevent
body waste such as urine from leaking beyond the leg side edges
20.

The rear side edges 19 are provided on the side of the
outer sheet 8 with fastener members 24 extending cutward in the
transverse direction X so that these fastener members 24 would

be engaged with the outer sheet 9 in the front waist region 5
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be engaged with the outer sheet 9 in the front wai st
region 5 -9- to put the diaper 1 on the wearer's
body. [0017] Fig. 3 is a plan view
corresponding to Fig. 1 with the inner sheet 8 and the
| i qui d-absorbent structure 10 elimnated 5 therefrom

As will be apparent from Fpg. 3, a noisture
visualizing elenent 21 is provided on the side of the
outer sheet 9 facing the wearer's skin, i.e., facing

l-b.Qui ok bent r The noisture

%ﬁghgkgzﬁﬁaggﬁe%eﬁg & M&%%%ﬁe%q%ji%oatlng t he outer

{xigget 9 with hot nelt composition 10 conpri si ng
ssure-sensitive adhesive ingredient mxed wth pH

i ndi cator. The noisture visualizing elenment 21 forned

in thigs Aahder mevelwpy aocokesrochangetapbihg cohtwaikth the

wi th noi sture and thereby visualizes the presence of
inne shese & Braugte stighichapgerpéncaltatctiwe 00 4 nated

stripes each formng the noisture 15 visualizing

the%le%%ﬁt 2]2’-\59)(&1 @9 'bré t%{?pér%}gd t f'gbﬂalF r e§t ' an m%z_agture

east acr oss t e crotc reglon 7.7 1In thi's Tirst
qdi.nment_, hesglnnlstur sua

I
v R e Tt N Ag tH T4e R 7o i T o Toe GUERE sheet

front and rear waist regions 5, 6. [0018] 20A cover
9 fapépy Dx weagerashelibetween theinsi shar Lo} iglra 9 et
el ements 21 and the |iquid-absorbent structure 10. The
stro@teiresheet ht has sasuf fienant zangacl enenver Al is tiermed
noi sture visualizing elenents 21 conpletely in the

I | ctd o n
by f%g%%%ggsgﬁglf@g%gbnSgﬁggbg%dgéeﬁowg?iIggéF cﬁéﬁbosﬁﬁion

sheet i d-absorbent struc

CO“thﬁEPﬁeplé??%%ﬁ%n%?ﬁsJa%*‘%&%&éﬁ"&eé%?i‘%ae%%o Je}fe‘gbwojnth

pH indicator. The moisture visualizing element 21 formed in
this manner develops a color change upon contact with moisture
and thereby visualizes the presence of moisture through such
change of color. Two or more stripes each forming the moisture
visualizing element 21 extend in the longitudinal direction Y
at least across the crotch region 7. In this first embodiment,
these moisture visualizing elements 21 extend across the crotch
region 7 further intc the front and rear waist regions b, 6.
[6o18]

A cover sheet 22 1s attached between the molsture
visualizing elements 21 and the liquid-absorbent structure 10.
The cover sheet 22 has a sufficient area tocover all themoisture

visualizing elements 21 completely in the leongitudinal
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5 urination by the wearer, urine passes through the

i nner sheet 8 and is absorbed by the |iquid-absorbent
structure 10. Then a portion of urine absorbed by the
| i qui d- absorbent structure 10 cones in contact with
the noisture visualizing elenents 21 via the cover
sheet 22. Upon contact w-+lfi-urine, the noisture 10

vi sual i zing el enents 21 devel op change of color. The
noi sture visualizing elenments 21 are adapted to be

direcsiiBhea s irayghst he ot er. 3868t Athcilforl REAWSER&EA to
is a baby, a helper or a parent of this baby can

o BEERL Y5 08! 1 RIS B OSPUTE By ohsctring sueh.

22, hydrophobic fibrous nonwoven fabric exhibiting the
strpgtarepl@ssure resistance in a range of 40 to 500 mm
is used. The water pressure resistance was neasured in
accuardancies W thadd Spdrt022. hibr bespede fccabdy, alafter B6n
preparation of cover sheet test pieces each
uri%b%@@%!@?ﬁgu§%e%%e%@ouﬂﬂhé&%ﬁgﬁﬂNEh%Ju%%ekhM!ﬁﬁn&i'éﬁgét
with distilled water placed bel ow the t'est piece was
ved war, d a_rate of. 10 .cmmin . until dr.op,of
8 a%ét%? 6%3§F§g£8nt?%gj§ﬂg%'1§5¥F§5%”éﬁ%r§c§§ SrEOreJ% en
at this nonment was obtained as_the water pressure
a PPESLSR ahic &L P02 o mBL YL t8RohsIF edur P3O BPe R hes Wt &rure
pressure resistance 5 test having been conducted on
10 Exaapl i LonExanplet?, tiGomtaicit ukecandsCant.zohg2e 1 Examps €2 1
1 was the diaper using the cover sheet conprising a

viahyde ephebi ¢ sB fspurbendiaehs+ blow $RURDOREY moisture
fi brous nonwoven fabric, Exanple 2 was the diaper

. Lng.the cover. shee risi.ng_a hydr.ophobi :
v b e S 02 Lo o HF abr 1 oot FOF TP hpee
. the diaper_using the hydrophilic air-through fibrous
VisHghwewEH FEBTSEtard EhRt FORPEGEY tbﬁevaﬁéﬁg? et Aigeng- e
cover sheet. The water pressure resistance test
outwassicamdicied, arf the waspactisve HBtanpkese Gseneld agsmmt
the respective Controls to 15 determ ne the water
of RNESSUsELT eshst arcecexhi hir:ad byieachu®f nhbe eeverred by
sheets in Exanples and Controls. As for Control 2, no
r h r_pr e resistance test was
Obsfﬁggégtggcﬁngq%%%g ifﬁgggﬁéé any kind of the cover
sheet is not incorporate in Control 2. Also, TABLE 1
[O0lfdi cates the result of 20 deternination whether the
noi sture visualizing elenent used with various types
of Bhe tbeverwheethiamdel goesydobphobhande barougotnoTeren
result ofthetestconductedonControl 2 indicates the
fabﬁ:_@&ualtm_bi@izﬂ@etﬂdw whiR@ rcases ¥hes etdk T @ Shukerange of
vi sual i zi ng

40 to 500 mm is used. Thewater pressure resistance wasmeasured
in accordance with JIS-L1092. More specifically, afterx
preparation of cover sheet test pileces each dimensioned to be
160 mm x 160 mm, a level vial filled with distilled water placed
below the test piece was moved upward at a rate of 10 cm/min

until a drop of water appeared on the sheet surface and a water
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- 12 - elenent is not conbined with any type of the
cover sheets. In this test to determ ne whether the
noi sture visualizing el enent undergoes col or change or
not, in order to reproduce the situation in which the
wear er becones sweaty or the diaper is 5 put on the
wearer's body inmedi atel y-i@af-ter his or her bath, the
di aper was put around a paper cylinder at a room
tenperature of 50C and at a relative humdity of 80%

1400 Lhe eterpinat] ap. whepber Lhe Joi shur ¢ visualiZlng.

nment ‘dével o F=Col ot
after 1 hour, 2 hours and 3 hours. - 13 - [0021]
reqrﬁ&gﬁgel] vt er
(00207

TABLE 1 shows results cf the water pressure resistance
test having been conducted on Example 1, Example 2, Control 1
and Ceontrol 2. Example 1 was the diaper using the cover sheet
comprising a hydrophobic SMS (spun bond/melt blow/spun bond)
fibrous nonweoven fabric, Example 2 was the diaper using the
cover sheet comprising a hydrophobic air-through fibrous
nonwoven fabric. Control 1was the diaper usingthe hydrophilic
air-through fibrous nonwoven fabric and Control 2 was the diaper
using no cover sheet.

The water pressure resistance test was conducted on the
respective Examples as well as on the respective Controls to
determine the water pressure resistance exhibited by each of
the cover sheets in Examples and Controls. As for Control Z,
no result of the water pressure resistance test was indicated
in TABLE 1 because any kind of the cover sheet is not incorporate
in Control 2. Alsco, TABLE 1 idindicates the result of
determination whether the moisture visualizing element used
with various types of the cover sheet undergoes color change
or not. The result of the test conducted on Control 2 indicates

the result obtained in the case wherein the molsture visualizing



pressure- resistance (nm Moisture visualizing el enment
col or change test After 1 hr After 2 hrs After 3 hrs
Ex.1 87.2 No col or change No col or

-12-

element is not combined with any type of the cover sheets. In
this test to determine whether the moisture visualizing element
undergoes color change or not, in order to reproduce the
situation in which the wearer becomes sweaty or the diaper is
put on the wearer's body immediately after his or her bath, the
diaper was put around a paper cylinder at a room temperature
of 50°C and at a relative humidity of 80% and the determination
whether the moisture visualizing element develops any change

of color or not was made after 1 hour, 2 hours and 3 hours.
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15

change No col or change Ex.2 49.8 No col or change No

col or change No col or change Con.1 11.8 No col or
change
-13 -
[c0213
[TABLE 1]

Water Moisture visualizing element
pressure- color change test
resistance

{ram) After 1 hr | After 2 hrs | After 3 hrs
Ex. 1 87 2 No color No color No cclor
change change change
Tx. 2 498 No color No colox No color
change change change
Con. 1 118 Nc color Slight color Color
change change change
Coler Color Color
Con. 2 -
change change change
[0C22]
As indicated in TABLE 1, Example 1 exhibited a water

pressure resistance of 87.2 mm, Example 2 exhibited a water
pressure resistance of 49.8 mm and Control 1 exhibited a water
pressure resistance of 11.8 mm. Contrel 2 contains no cover
sheet combined therewith and therefore exhibited no result to
be indicated in the associated column in TABLE 1. It should
be appreciated that each of the water pressure resistance values
indicated in TABLE 1 is the average value obtained from values
measured 10 times.

[0023]

On whether the moisture visualizing elements develop any



10

15

20

Slight col or change Col or change Con.2 - Col or change
Col or change Col or change [0022] 5As indicated in
TABLE 1, Exanple 1 exhibited a water

- 14 -

change, in both Examples 1 and 2, the moisture visualizing
elements develop no change one to three hours after the test
had been started and it was demonstrated that the moisture
visuallzing elements in these two Examples are free from any
change due to sweat or water vapor. Although the moisture
visualizing elements in Control 1 also developed no change one
hour after the test had been started, a slight change was
observed twe hcocurs after and such c¢hange became fully
significant three hours after the test had been started. In
Contrel 2, the moisture visualizing elements developed a
significant change already one hour after the test had been
started. It is concluded from such test result that the
moisture visualizing elements combined with the cover sheet
exhibliting a water pressure resistance lower than 40 mm as those
in Controls 1 and 2 develop a change due to sweat or water vapor.
In contrast, the moisture visualizing elements combined with
the cover sheets each exhibiting a water vapor resistance of
4C mm or higher as those in Examples 1 and 2 develop no change
due to sweat or water vapor and minimize a possibility that such
swealt or water vapor might cause a helper or a parent to
misidentify the change due to sweat or water vapor as if
urination has cccurred.

[0024]
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pressure resistance of 87.2 nm Exanple 2 exhibited a
wat er pressure resistance of 49.8 mmand Control 1
exhi bited a water pressure resistance of 11.8 mm
Control 2 contains no cover sheet conbined therewith
and therefore exhibited no result to 10 be indicated
in the associated colum i1d-TABLE 1. It should be
appreci ated that each of the water pressure resistance
values indicated in TABLE 1 is the average val ue

obt ai,ng 9%»1{]&953 al ugss measyred, 10, 1S 8[)092@% 128 was

whet her e nmoi sture visualizing e enents devel op any

14 n .bot les 1 and 2, ur e
SOWRELAT D! HEE driehenve Caey rab Rt ChanGs The baer beser 1
hours after the test had been started and it mas
anddehenst rat edtthat - bhied neissplirecdiguati 2 ngashent fanimle
these two Exanples are free fromany 5 change due to
1, Bweabler2 wabker rwaporandicbheugh the mpisShtn@tes after, it
visualizing elenments in Control 1 also devel oped no

wascaengemezﬁsd%%uaéf &hel Hl%&ts%ﬁtfeh9959§§?2§ﬁ8re%e s had

sl'ight change was obser hour s ter and suc

h b full f t th h
v P B ke PE Rl o1 TE e SBted 3 BBP b S of

vi sual i zi ng elenents developed a S|gn|f|cant change
thigl teady [ond Kogr mefitsdr rehe isestl Haa dbedsrshdst sgveliop a
is concluded fromsuch test result that the noisture
chavigeual t zomg lcen®itcs: eadbt ek id dhe leaven sheednse to
exhibiting a water pressure resistance | ower than 40

urlﬂgkéénthoﬁﬁu%§ kP=CPRI LY $ 1 %QQH%tQ%ﬁehﬂﬁlab%hﬁﬁ%%erly
due to sweat Or wat er vapor. In contrast, t he noi sture

V|suaI|Z|n nentscgiqsgped Wt h the cover sheet s
recegbhZERhi" m 3 P POy dd{Sante BF 40 Fﬁ?\pé’rf as
hi gher as those in Exanples 1 and 2 devel op no change
occggsepeesiiear 1 ort et 6P NHpeF Fandpdiesi hirne hapsssiiainss -
that such 20 sweat or water vapor m ght cause a hel per
[00@B]a parent to msidentify the change due to sweat or
wat er vapor as if urination has occurred. [0024] - 15

- The wag@rﬁﬁR&QQH%?r%g%%%%h%boefoﬁhgré8@é£0@he§@ L is
of water was poured onto the |iquid-absorb ent

etsﬁéygigre % Q&athe % ?8 % nd. th %h, W trotre ure
was pla g on'q%t © eac fm%(aﬁ% I %mrﬁ ?
Control 1 and Control 2. Five mnutes after, it

resistance is lower than 40 mm, the moisture visualizing
elements might develop any change due to sweat or water vapor
as in the case of Controls 1 and 2 and lead tomisidentification
as if urinaticn has cccurred. If the water pressure resistance
of the cover sheet 22 is higher than 500 mm, the cover sheet
22 may become unacceptably thick or stiff and degrade feeling
to wear the diaper. Also, the excessively high water pressure

resistance might make it difficult for themoisture visualizing

elements to develop a significant change when urination has
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5 was determ ned whether the noisture visualizing
el ements had devel oped any change or not. It was
confirmed on the basis of this test that the noisture
vi sual i zing el enents devel op a change w t hout
exception and therefore develop in response to
urination. Moire specificalléy, urination can be
properly 10 recogni zed without m sidentifying sweat or
wat er vapor as occurrence of urination so far as
es 1 and 2 are concerned. [0025] The water
pressure resistance of the cover sheet 22 is set
herein.to the range of 40 to 500 | f the water
predddré B8 rE stHntRYT shPBIRY T Eg]ﬁbﬁécmﬂr thie” ~through
noi sture visualizing el ements m ght develog any change
fibgyerst oosWesenof2at eri vapmd as it%et revesseheft Coat ol He
1 and 2 and lead to misidentification as if urination
i11lhas recedr émshdddertthe fwaieinpeassung itessstancinlof tbhese,
cover sheet 22 is higher than 500 nm the cover sheet
forzgxg'ﬁpﬂ@y abﬁ?lgﬁ‘ﬁa%aﬁ&ﬁ@&ﬁgﬁﬁatﬂyi%o%lrrse}fﬂr{ Egﬁa%onwoven

degrade feeling to wear t aper.

excessi vel hi gh. wat er pressure resi stance m ght ke
EaBEL G g FRETTTFor Nt hie 5ot 2% QP R SoaTF PTG SERETER e roice

devel op a significant change when urination has - 16
is in the range of 40 to 500 mm.

oC

[0026]

The cover sheet 22 preferably has a ventilation rate in
a range of 0.01 to 0.15 KPa-S/m". With respect to the
ventilation rate, the cover sheet 22 was tested five times for
each test pilece using & measuring Iinstrument KES-F8
manufactured by KATO TECH CO., LTD. and five measured values
for each test piece were averaged to obtain the ventilation rate
of this test piece. If the ventilation rate is lower than 0.01
KPa+:S/m*, the cover sheet 22 may let sweat or water vapocr pass
through the cover sheet and cause the moisture visualizing
element 21 to develop cclor change. If the ventilation rate
is higher than 0.15 KPa-S/m?, the interior of the diaper may
bepome stuffy and cause the wearer tco suffer from skin trouble
such as rash.
[G027]

Tt is pcssible without departing from the scope of the
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occurr ed. VWil e an SM5 fibrous nonwoven fabric
or air-through fibrous nonwoven fabric is used as the
cover sheet 22 in the illustrated enbodi ment of the
invention, it is possible to use, 5 for exanple, a
spun | ace nonwoven fabric or resin bond nonwoven
fabric as the cover sheet-196 far as the water pressure
resistance is in the range of 40 to 500 nun. [0026]
The cover sheet 22 preferably has a ventilation rate
: .0,,.a : : : r
R T Tt o Tat 6 f e Sover “enest 23 aee todt ad'®
five tines for each test piece_usi a_ measurin
YOS FURETE YRES- FB I ACUUFBd By KATOLTEORPEEr Tof 131 (8
and five nmeasured values for each test piece were
nayaper afedne ccobteitn arel rewe Bat fon fatlendse dfeairimarrier
test piece. If the ventilation rate is |ower than 0.01
cuffRaz & i felche veove b reheat 223y flet dsweath ez watee from
vapor pass through the cover sheet and cause the

1eaMMi B59P¥Bsgggigé$??§%§§pnt 21 to devel op color

change. t he ven ation rate is higher than 0.15
KPa. S/ o2, e interior of the diaper_ ma O becone . .
St ulhy TEnatBSasc thetiedier TorsuntE: Tiot SR ieboLcion
troubl e such as rash. [0027] -17- invention to
Compreviag tives s e sshedtt i conafhessvee ifugiasg afte ancd pH
wearer's skin with | eak-barrier cuffs. The
indieakolkarisiee! toaf &6 MRy shthaoofcl beucomientilorahgte/penso s,
far as these |eak-barrier cuffs are effective to
thePie¥eRhcbadikyth Ui ds $Ueh 138 vekine of romisd A aking other
beyond the | eg edges. Wil e this enbodi nent
uses, hot nelt, conpositi conprising .. R
CorBPELEAPE- SENGPT IE hdeSl Ge P hGF 8T eht AR o elements
i ndicator m xed therewith as the noisture visualizing
21 % EpBrssCot pe dpvedentienhv etivhi#de Rt CP 1 ¢F £eanNEI8 IS S
and any other 10 conposition can be used as the
uponDE @t tH e vwilshatd iz g ekbemant@:RA1ts0 grarsascecokoroisture.
devel opnent, col or fade or color change occurs upon
Tns¢eRkact Wity MRESIW &diQ ééﬁﬁ%iti&@, presenges8fpossinle
noi sture. Instead of using the hot nelt conposition,
To Igltr ej“:’rrlzcnt%lsh%gi rooistsc:ugleg ﬁrtitos#%rllir%tintgh%l%%e%tt%r %i\élescl‘iﬁlyl 2% he

diaper 1 with appropriate ink or to interpose the moisture
visualizingelements in the formof a separately prepared sheet.
While the moisture visualizing elements 21 extend across the
crotch region 7 in the longitudinal direction Y 1in the

illustrated embodiment, it i1s possible to provide these

moisture visualizing elements 21 so as tTo extend 1in the

"transverse direction X or it is also possible to provide these

molsture visualizing elements 21 in the formof graphics printed

with the hot melt composition or the like.
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15 diaper 1 with appropriate ink or to interpose the
noi sture visualizing elenents in the formof a
separately prepared sheet. Wile the noisture
visualizing elenents 21 extend across the crotch
region 7 in the longitudinal direction Y in the
illustrated enbodi nent, it18i-s possible to provide
these 20 noisture visualizing elenents 21 so as to
extend in the transverse direction X or it is also
possible to provide these n@iﬁt%re vi sual i zi ng
el ements 21 in the formof graphics printed with the
hot nmelt conposition or the like. - 18 - CLAI M5 UAn
absorbent article having a |ongitudinal direction, a
transverse direction, a side facing the wearer's skin,
1. a siideabspalemy axr isdicehesigaraegwndid Udiontl darsetion, a
region, a rear wai st region and a crotch region
traextvendiengibetween, saisd der eatiagdciealeaaizSts BREhONS side
wherein said front and rear regions and said crotch
£ad 18] ANyl Lo £ODUBHQUS. OBCEL OnANPLNGT 1idys24l da rear waist
I ongi tudi nal diTtection, and conprising an i nner sheet
l.yin n said side., 10 facin arer's ski.n,.an outer
=GR i T 7" SaPHOSIT TR WG T HESSBArr & gAY RBAL=2"
a |iquid-absorbent structure sandw ched between said
wa ijSin ere divd Sowther e he dted darfd codc oyl igaat NesHsinss gyl sald
crotch region and noi sture visualizing el enents forned
croQithar &g en afe saind iouicers eheeb fraciig saisdid longitudinal
[ i qui d-absorbent structure and 15 adapted to devel op
4irehangs  obnaptbeak s 8F A8Chn UPOR. FODLACE Wiy Nl STAN @, side
sai d absorbent articlé being characterized in that:
said moisture visualizing el.enment is provided on a. .
fa 3o TREF ot Focing t G S e LYk TR T g o e racing
hydr ophobi ¢ cover sheet having a water pressure ,
ther ggpseBhE damed t afgel Bl UG BOO it rpgtprhgandwiched
absorbent article according to Claim1, wherein said
beto@eer sshéaehnkasamd suftkircéleat tarseal tocupyvengsdal deast said
noi sture visualizing elenent conpletely in said

crdrongid Hdinal  didieeti@Nyisualizing elements formed on a side
of said outer sheet facing said ligquid-absorbent structure and
adapted to develop change of optical effect upon contact with
moisture, said absorbent article being characterized in that:

said moisture visualizing element is provided on a side

thereof facing the wearer's skin with a hydrophobic cover sheet

having a water pressure resistance in a range of 40 to 500 mm.

2. The absorbent article according to Claim 1, wherein said
cover sheet has a sufficlent area to cover said moisture

visualizing element completely in said longitudinal direction



-19- as well as in said transverse direction of said
noi sture visualizing el enent.

-19-

as well as in =said transverse direction of said moisture

visualizing element.



