-1- 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 di sposable diapers, toilet-training pants or
incontinent briefs. RELATED ART 10[ 0002] Di sposabl e di apers

i ncludi ng conposition adapted to indicate whether urination has occurred or
not is known, for exanple, fromthe disclosure of JP 2007-252659 A ( PATENT
DOCUMENT ). According to the disclosure of PATENT DOCUMENT 15 1, the

di aper has an inner sheet lying on the side facing the wearer's skin, an

outer sheet |lying on the %iquL%PﬁnQ‘%:W?é{ﬁf]?(Q%J”E”t and an absorbent
¢ :

structure sandw ched between ese inner and outer sheets. The outer sheet
is coated on its side facing the absorbent structure with a hot nelt
conposi tion 20 contai ni ng pH i"idi‘¢at" 0" ddapt’@d® t o undergo col or change
depending on the value of pH [0003] - 2 - internedi ate sheet between the
hot nelt conposition and the absorbent structure. The hot nelt conposition
m ght be partially solved in the noisture derived fromurination. If the
conposi t i pardraldnyeisol ved in the noisture is transferred

5 [0001]

The present invention relates to absorbent articles and
more particularly to absorbent articles such as disposable
diapers, toilet-training pants or incontinent briefs.
RELATED ART

10 [0002]

Disposable diapers including composition adapted to
indicate whether urination has occurred or not is known, for
example, from the disclosure of JP 2007-252659 A (PATENT
DOCUMENT 1) . According to the disclosure of PATENT DOCUMENT

15 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 outer sheets. The outer sheet is coated on its side
facing the absorbent structure with a hot melt composition

20 containing pH indicator adapted to undergo color change
depending on the value of pH.

[0003]

This diaper of known art further comprises a hydrophilic



5 to the absorbent structure, the color of the conposition m ght be

m sidentified as the color of ufine. Interposition of the internedi ate
sheet prevents the conposition partially solved In the noisture from being
transferred to the absorbent structure and thereby prevents the col or of
the conposition 10 being msidentified as the color of urine. [PATENT
DOCUMENT 1] JP 2007-252659 A DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON [ 0004] Howeverz- the internedi ate sheet enployed in
this known art is hydrophilic and therefore the noisture such as urine

havi ng been absoy; the ahsprhe t [ ggggtf rred
t hr ough ?ﬁgilntg#%§%1§¥gx£ﬁeet tég%ﬁgmﬁg%Hﬁe ﬁﬁééﬁﬁ Sltﬁ%%§§ﬁ#%ﬁq§%§h
di aper of prior art, when the ampunt 20 of water vapor wi thin the diaper

may i ncr €458 BECHuse ttHE EEr er betohed sBaty GHRtE [didper 78 Cpdt€ on t he

wearer's body imedi ately after his or her bath, sweat or water vapor may
partially solved in the moisture derived from urination. If

the composition partially solved in the moisture 1is transferred

5 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 moisture from being transferred to the absorbent
structure and thereby prevents the color of the composition

10 being misidentified as the color of urine.

[PATENT DOCUMENT 1] JP 2007-252659 A
DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
[0004]

15 However, 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

20 of water vapor within the diaper may increase because the wearer
becomes sweaty or the diaper 1is put on the wearer's body
immediately after his or her bath, sweat or water vapor may

sometimes cause color change of the hot melt composition. Color



soneti nes cause col or change of the hot nelt conposition. Color change
devel oped by the conposition due to sweat or water 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 in another disadvantage that the urination really
occurring can not be identified because the col or change has al ready been
devel oped before the real urination occurs. [0005] It is an object of the
present invention to provide an 10 absorbent article enabling t he presence

of noi st (o] I ogni zed
VEASURE %%géevé T e BRCHLER T 0008~ The b1 okt “et "For th wbous 14 Soni eved.
according to the 15 present invention, by an inprovenent in an absorbent
article ﬁ@uéel ?%&Fn%?r%lﬁl?éc&i“éﬁ1dﬁ“Héﬁs%r%e”H%%HP%ﬁ"o%ll%| de
facing the wearer' s skin, a side facing a wearer' s garnment, a front wai st
regi on, élaV@aroqwirsrted-egF@ﬁtéﬁ@marev osthhregion @R@@@@Ii@@vmm ithe front
and rear wai st regions wherein these
the composition without occcurrence of urination would result

5 in another disadvantage that the urination really occurring can
not be identified because the color change has already been
developed before the real urination occurs.

[0005]
It is an object of the present invention to provide an

10 absorbent article enabling the presence of moisture, for
example, derived from urination to be correctly recognized.
MEASURE TO SOLVE THE PROBLEM
[0006]

The object set forth above is achieved, according to the

15 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

20 regions being contiguous one to another 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

wearer's garment, a liquid-absorbent structure sandwiched



20 regi ons being contiguous one to another in the |ongitudinal direction,
and conprising an inner sheet lying on the side facing wearer' s skin, an
outer sheet lying on the side facing wearer' s garnent, a |iquid-absorbent
structure sandwi ched between the inner and outer sheets and occupyi ng at

| east the crotch region and noisture visualizing elenments formed on the
side of the outer sheet facing the |iquid-absorbent structure and adapted
to devel op change of optical effect uppn contact 5 with noisture. [0007]
The inprovement according to the present invention is characterized in that

h L h h
Lne ol SUEidiSuald 2hRe-eLBTenl e IO Aed ONLIE She.LIRLEOL daeing the

|c cover sheet ng-a water
pressureresistance in a range of 40 to 500 mm [ 0008 Accordlng to
one pref &' edenbodirrentd Ths cover ShEet Z’rfé@a?&]eﬂe& énfareadto” ©
coverthe,"oisture visualizing elenment 15 conpletely in the |ongitudinal
di recti orFia® weél Fhasolre ¥ & datafsvénse tHir kot bh- oS¢ Heembistur@ture
vi suali zing el enent. EFFECT OF THE | NVENTI ON [ 0009]

and adapted to develop change of optical effect upon contact
5 with moisture.
[0007]

The improvement according to the present invention 1is
characterized in that the moisture visualizing element is
provided on the side thereof facing the wearer's skin with a

10  hydrophobic cover sheet having a water pressure resistance in
a range of 40 to 500 mm.
[0008]

According to one preferred embodiment, the cover sheet

has a sufficient area to cover the moisture visualizing element
15 completely in Tthe longitudinal direction as well as 1in the

transverse direction of the moisture visualizing element.

EFFECT OF THE INVENTION

[0009]

According to the present invention, the moisture

20 wvisualizing 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 to 500 mm. In consequence,

while a 1limited amount of the moisture such as sweat or water



According to the present invention, the noisture 20 visualizing elenent is
provi ded on the side thereof facing the wearer's skin with a hydrophobic
cover sheet havinu a water pressure resistance ina range of 40 to 50C) mm
i nconsequence, while a limted_ amount of the noisture such as sweat or
water vapor is reliably prevented by the cover sheet fromconmng in
contact with the noisture visualizinu elenent, a |arue anount of the

noi sture due to real urination can came in contact with the noisture

vi suali zing el enent and thereby prevent any 5 mi sidentification due to

sweat or Ml er ;\vapg 1a£921§1ev ed by AGGQr ding,tanthe pr &eéélg?%eﬂ?oo“ ment

wherei n the cover sheet Ficient area fo cover t e no
V|suaI|2|ng el enent _conpl et el |n t he Iongltudlnal direction as well as in

10 the t tS& iy BRE N DF Ut he i Bt U ed GHF 2 ng BT eRRMCOtHe cover
sheet can conpletely overlap the noisture visualizinu elenment to avoid the
m si dent idffi ¢aei valsBRFEFBESCRIEPTILON: OF2 THEN DRAWNGS [[0024pta¢FIv@Gth] Pl an
view of a diaper according- to one enbodi nent of the present invention.

the moisture visualizing element and thereby prevent any

5 misidentification due to sweat or water vapor.
[0010]

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

10 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
15 [0011]
[FIG. 1] Plan view of a diaper according to one embodiment of
the present invention.
[FIG. 2] Sectional view taken along the line I1-1T in Fig. 1.
[FIG. 3] Exploded perspective view corresponding to Fig. 1.
20 [FIG. 4] Partially cutaway schematic diagram corresponding to
Fig. 1.
IDENTIFTICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS

[0012]



[FIG 2] Sectional viewtaken along the line Il-1l in Fig. 1. [FIG 3]

Expl oded perspective view corresponding to Fig. 1. 20 [FIG 4] Partially
cutaway schematic di agram corresponding to Fig | DENTI FI CATI ON OF REFERENCE
NUVERALS USED I N THE DRAW NGS [ 0012] 1di aper front wai st region rear wai st
region crotch region 5 8inner sheet 9outer sheet 10l i qui d-absorbent
structure 21noi sture visualizing elenment 22barrier sheet 10 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MVENTS [ 0013]

1 diaper
5 front waist region
6 rear waist region
7 crotch region
5 8 inner sheet
9 outer sheet
10 liquid-absorbent structure
21 moisture visualizing element
22 barrier sheet

10
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013]

Details of the present invention will be more fully

understood from the following exemplary description given
15 hereunder with respect to the disposable diaper as one
embodiment of an absorbent 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

20 showing a diaper 1 of so-called open-type flatly developed and
partially cutaway for inconvenience of illustration and Fig.
2 is a sectional view taken along the line IT-1IT in Fig. 1. As

illustrated, the diaper 1 comprises a chassis 2, waist elastic



Details of the present invention will be nore 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 invention wherein respective
el astic nenbers are shown as elasticity thereof being inactivated. Fig. 1
is a plan view 20 show nera diaper 1 of so-called open-type

fl atl ydevel opedand partially cutaway for inconvenience of illustration and
Fig. 2 is a sectional view taken along the line II-I1 in Fig. |I. As

11 ustrated, 4,he 3d%r§861e<z}1 &%@Hﬁ%nﬁa $S1 Spf, (‘é‘ﬁ&é%is'?s&i r {TRNbers 3
and |l eg elastic nmenbers 2. e chassis conprises a front walt region 5,
a_ rear waist r%%%on 6 and a crotch region 7 extendi ng between the front

and rear Wai SEUrEiOnd €808, 7 1 Rese T &gions 891 8" dhd"? “bei RHCR it ubus one
to another in a 5 longitudinal direction Y. The chassis 2 includes a
l'i qui d- per 9kbasdinderetstreat t8edefimi ngdancd nmeri =¢i degfaecié g Pheclviesrer' s
skin and a |iquid-inpervious outer sheet 9 defining an outer side facing
the wear eféesigar nent 6 el chassiisig? dsnipr@videdohet weenatihieser i naera and
outer sheets 8, 9 with a 10 |iquid-absorbent structure 10 at | east
occupyi nq dig (GILLEN T egILAN thonlhey absomhent styucture 10;,conpldses, a
ligquid-pervious inner sheet 8 defining an inner side facing the
wearer's skin and a liquid-impervious outer sheet 9 defining
an outer side facing the wearer's garment. The chassis 2 is
provided between these inner and outer sheets 8, 9 with a
10 liguid-absorbent structure 10 at least occupyling the crotch
region 7.

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

15 ligquid-absorbent core 11 is wrapped.
[0014]

The chassis 2 has front and rear ends 14, 15 opposed to
each other in the longitudinal direction Y and extending in a
transverse direction X along which respective waist elastic

20 members 3 are attached to the chassis 2. FEach of these waist
elastic members 3 is formed of an elasticized sheet attached

to the chassis 2 under tension in the transverse direction X.

[0015]



i qui d-absorbent core 11 forned, for exanple, fromfluff pulp and a

di spersant sheet 12 such as tissue paper with which the |c |iquid-absorbent
core 11 is wapped. [0014] The chassis 2 has front and rear ends
14, 15 opposed to each other in the longitudinal direction | and extendi ng
in a transverse direction X along which respective waist elastic 20 nenbers
3 are attached to the chassis 2. Each of these waist elastic nenbers 3 is
formed of an el asticized sheet attached to the chassis 2 under tension in
the transverse direction X 100151 -8 - The chassis 2 has a pair
of side edges 0 t r.dn.the r i.recti and
extending in tﬁéfigﬂg??g i%éﬁgggfg%??5H!g}%%a%%é%gsyﬁgégogf egé §£§¥17
conprises a front side edge 18 extending,in the front waist region 5, a 5
rear sid€%Efde 19 EREerdditiy i Thetearthwal'st® rdyi on*BSBAE A By 'Sie edge
20 extending in the crotch re- ion 7. The opposite side edges 17 describe
cur vat ur ésralignglitriyd despetiPve | egashde edges s20levwiets ar e gonvieset onward a

| ongi tudinal center line P-P bisecting a dinmension of the diaper | in the
transver se f10ndi sedki eagX 59 dhatndhey chassics 2093 aawbel eefhasnan, a
concave-shape. [00161 The opposite side edges 17 are provided with

a pl usal ity 0fs;l 89 el@stioC rephers 8441 Xt £RALDG 8L ONG: the | 89 Sty edges 20.
Specifically, these I'eg elastic: nenbers 4 are attached %o the 15 chassis 2
i ched_bet ween the inn outer sheets 8,

under teg§ion.§o as thbe_gaq%¥n N een, th e a?ge 1
9. The | e¢%Fastit HeBers 4 Bi'ys kT & °Side” 6db@s 20 fitP %4t ouind t he
wearer' s |legs and thereby prevent body waste such as urine from | eaking
beyond t e degdgfdel edgesr20c Q0The: vigad adicde ey essre carie’sptovidet: on t he
side of the outer sheet 9 wth fastener nenbers 24 extending outward in the
t ransver selglis eotwloiciXase thatet hese fdast enesi nedbes s c2htwaul tne P-P
bisecting a dimension of the diaper 1 1n the transverse
10 direction X so that the chassis 2 as a whole has an concave-shape.
[0016]
The opposite side edges 17 are provided with a plurality
of leg elastic members 4 extending along the leg side edges 20.
Specifically, these leg elastic members 4 are attached to the
15 chassis 2 under tension so as Lo be sandwiched between the inner
and outer sheets §, 9. The leg 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.
20 The rear side edges 19 are provided on the side of the
outer sheet 9 with fastener members 24 extending outward 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



be engaged with the outer sheet 9 in the front waist region 5 to put the
diaper 1 on the wearer's bod [00171 Fig. 3 1is a plan view
corresponding to Fig. 1 with the inner sheet 8 and the |iquid-absorbent
structure 10 elimnated 5 therefrom As will be apparent fromFig. 3, a

noi sture visualizing element 21 is provided on the side of the, outer sheet
9 facing the wearer 's skin, i.e. , facing the |iquid-absorbent structure
10. The noisture visualizing elenent 21 is formed by coating the outer
sheet 9 with hot nelt conposition 10 conprising pressure-sensitive adhesive

i ngredi ent, Lﬁg%ﬂﬁtdléyéﬂr¥mﬁﬁgﬂkzQQE% isture visualizing el ement 21

formed in tﬁls manner el’'ops a col or change upon contact with noisture
and theraﬁy V|suaI|zes t he presence of noisture through such change of

col or. hore stripes each formng the noisture 15 visualizing el enent
21 extend in the longitudinal direction Y at |east across the crotch region
7. In this firstidenbodemenrlanhesewnopstarecvilsnal Fzing el enelitls 21 ext end
across the crotch region 7 further into the front and rear wai st regions 5,

6. [0018]im2RA eaver sheet t22 1sqaid-acheskibetween ddie i starienivisual i zi ng
el ements 21 and the |iquid-absorbent structure 10. The cover sheet 22 has a

suffieient, 3183 40 COxer glil1 t}E‘@ %%tférec visugl iralng el emenis 2l re

conpletely in the Iongltudlna direction as well as in the
transverse direct.ion nd E %gd to at | east Eﬁ e out er sheet and

the uid- ablsgdﬂ’a&elrﬁ”sq? Thare ot S WO R &Y enf) atsh%%i’s}tﬁé ec?e%crl bed

above, upon
9 facing the wearer's skin, i.e., facing the liquid-absorbent

structure 10. The moisture visualizing element 21 is formed
by coating the outer sheet 9 with hot melt composition

10 comprising pressure-sensitive adhesive ingredient mixed with
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

15 visualizing element 21 extend in the longitudinal direction Y
at least across the crotch region 7. In this first embodiment,
thesemoisture visualizing elements 21 extend across the crotch
region 7 further into the front and rear waist regions 5, 6.
[0018]

20 A cover sheet 22 1is attached between the moisture
visualizing elements 21 and the liquid-absorbent structure 10.
The cover sheet 22 has a sufficient area to cover all themoisture

visualizing elements 21 completely 1in the longitudinal



5 rnation by the wearer, urine passes through the inner sheet 8 and is
absorbed by the 1-quid-absorbent structure 10. Then a portion of urine
absorbed by the | uid-absorbent structure 10 cones in contact with the

noi sture visualizing elements 21 via the cover sheet 22. Upon contact with
urine, the noisture 10 visualizing elenments 21 devel op change of color. The
noi sture visualizing elenents 21 are adapted to be visible through the
outer sheet 9 and, if the wearer is ahabv, ahelper or a parent of this baby
can perceive that urination has occurred by observing such chance of color.
| c[0019] .. , t Ver. s t ic . fib S V, fabric
exhi biti r%iglrtehcetl\/\%rférs ‘E%leggaﬁénr gg?s%%%ése‘p%%%%g%fglgf égﬂt}%@@%%ﬁo CIpS used.
The wat er pressure resistance was neasured in accordance with JTS-L1092.

Nbr e speéﬁﬁ%ﬁﬁqgho%ﬁt%ﬁ 90° prepar afl'6ftof’ Cover-$heetT ekt BivdEd teach

di nensioned_ to be 160 nmx 160 nm a level vial filled with distilled

wat er pi &eladwnche G-est piece was noved upward at a rate of 10 cminin -
11 - level at this noment was obtained as the water pressure resistance.

[ 00201 TABLE 1wshowsheesuhtsgefheheawahers peessuikect eséstanee= 5 d@st havi ng
been conducted on Exanple 1, Exanple 2, Control 1 and Control 2. Exanple 1
was the qj,aper s i the FOYEEL Sheeln SIS NG Auydeaphobl ¢ SYB. (ispun

bond/ nelt bl ow spun~bond) fi brous nonwoven fabric, Exanple 2 was the diaper

usi ng- the cover sheet c ri.sing.a hydrophobic air-through fibrqus 10
nonuaven I 4601 ¢° T FRFS TR fd e RUS TG s RE HYGRORNEP T o BT ¢ hr ough
fi brous nonwoven fabric and Control 2 was the di aper using no cover sheet.
The wat er2 pressereCf esli stamde aestd was teondudt ed dns ¢ Hee it lespactd vec Exanpl es
as well as on the respective Controls to 15 determ ne the water pressure
resi st ance exhichi t edcbyteachvyofh tthe eoveruskeet submikExagpd esnamds Cont r ol s.
As for Control 2, no result of the water pressure resistance test was

i ndi cat ed,jin |ABLE, d - bgcause anyykbnd: 9fc { he (Gaven sheet ths otsd neor porat e

10 wvisualizing elements 21 develop change of color. The moisture
visualizing elements 21 are adapted to be visible through the
outer sheet 9 and, if the wearer is a baby, a helper or a parent
of this baby can perceive that urination has occurred by
observing such change of color.

15 [0019]

As the cover sheet 22, hydrophobic fibrous nonwoven
fabric exhibiting the water pressure resistance in a range of
40 to 500 mm is used. The water pressure resistance was measured
in accordance with JIS-L1092. More specifically, after

20 preparation of cover sheet test pieces each dimensicned 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



Contr ol

visualizing - 12 - elenment is not conbined with any type of the cover
sheet s.

t he wearer becones sweaty or the diaper is 5 put on the wearer's body

2. Also, TABLE 1 indicates the result of 20 determ nation whet her
the noisture visualizing el ement used with various types of the cover sheet
under goes col or change or not. The result of the test conducted on Control

2 indicates the result obtained in the case wherein the noisture

In this test to determ ne whether the noisture visualizing el enent
under goes col or change or not, in order-to reproduce the situation in which

i mredi at el ft LS or ath, t | Mg ut u r
cyIinderq§¥K%'r%%n?féﬁbépgﬁé?g g¥'56%$%%%@%$ a rgﬁggi%e%ﬁgn&%f%vﬂ%$§80@band

t he determ nation whet her the noisture visualizing el enent devel ops any
change of €019 61" not was nade after 1 hour, 2 hours and 3 hours.

[0021] [TABLE 11 Water pressure- resistance

10

15

20

[0020]

TABLE 1 shows results of the water pressure resistance
test having been conducted on Example 1, Example 2, Control 1
and Control 2. Example 1 was the diaper using the cover sheet
comprising a hydrophobic SMS (spun bond/melt blow/spun bond)
fibrous nonwoven fabric, kExample 2 was the diaper using the
cover sheet comprising a hydrophobic air-through fibrous
nonwoven fabric. Control 1 was the diaper using the 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 kExamples 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 2,
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. Also, TABLE 1 1indicates 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 moisture visualizing

10

13



(mm Misture visualizing el enent ccior change test After 1 hr After 2
hrs After 3 hrs Ex.1 87.2 No col or change No col or change

- 12 -
element is not combined with any type of the cover sheets. 1In
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

5 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.

10



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-
[0021]
[TABLE 1]
Water Moisture visualizing element
pressure-— color change test
resistance
(mm) After 1 hr After 2 hrs After 3 hrs
Ex. 1 87 .2 No color No color No color
change change change
Ex. 2 49.8 No color No color No color
change change change
Con. 1 11.8 No color Slight color Color
change change change
Color Color Color
Con. 2 -
change change change
[0022]
5 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. Control 2 contains no cover

sheet combined therewith and therefore exhibited no result to
10 be indicated in the associated column in TABLE 1. Tt 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]

15 On whether the moisture visualizing elements develop any



Slight color change Col or change Con.2 - Col or change Col or change Coker
change [0022]

- 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
visualizing elements in these two Examples are free from any

5 change due to sweat or water wvapor. 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 two hours after and such change became fully
significant three hours after the test had been started. In

10 Control 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
molsture visualizing elements combined with the cover sheet
exhibiting a water pressure resistance lower than 40 mm as those

15 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
40 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

20 swealt or water wvapor might cause a helper or a parent to
misidentify the change due to sweat or water wvapor as 1if
urination has occurred.

[0024]



5As indicated in TABLE 1, Exanple 1 exhibited a water pressure resistance
of 87.2 mm Exanple 2 exhibited a water pressure resistance of 49.8 nm and
Control 1 exhibited a water pressure resistance of 11.8 nm Control 2
contains no cover sheet conbined therewith and therefore exhibited_ no
result to 10 be indicated in the associated colum in TABLE I. It should
be appreciated that each of the water pressure resistance val ues indicated_
in TABLE 1 is the average val ue obtai-ned from val ues neasured 10 ti mes.

[ 0023] 150n whet her the noisture visualizing elenents develop any - 14 -
change, in bot %‘%gﬁ?bﬁﬁcé And %nt&Bﬁ gP'u%_lfiﬁet visuapi zi ng &&@@P'Nés devel op
no change one to three hours a Fter ‘the t est béen startfed and It was
denonstrated that the noisture visualizing elenents in _these tw Exanpl es
are free BYoHiany™s ERangeddtie o5 stheal t &t Wat et v dgort EPFh%@Hﬁe%h]e

nmoi sture visualizing elements in Control | al so devel oped no change one
hour aftemd heehestvehadtheéns st &ct eds ral st ¢hahyge ewas obgerarad € wo
hours after and such change becane fully significant three hours after the
t est had iheerasiakt ed.cdmt A0 GoanhrotoRt rbher Noirstwy givinsual 4zisag, eltenent s
devel oped a significant change al ready one hour after the test had been
started. Lt i conchidedy fnom sychytesturesyl tud has i the. rmhStius 6,04
visualizing elenents conbined with the cover sheet exhibiting

awat er pre sure 3ﬁ£|3tanﬁg | ower than gg mm as t ose C In qutrols and 2
devel opa Ud SWear“or" Wat'e pB7S TH CotFast” “PReP Mol St
visualizing elenents conbi ned with the cover sheets each exhi biting a wat er
vapor r esitsteanees lof L0 nhhor mhilghercad 1chesé zilnobedmplced- <1 dave 12rdevel op no
change due to sweat or vapor and mnimze a possibility that such 20 sweat
or wat er crapoye mighbucasseeat hehpetd arhear parnentietve 1nipsi derd shyn the-change
due to sweat or water vapor as if urination has occurred. [0024]

urination. More specifically, urination can be properly

10 recognized without misidentifying sweat or water wvapor as

occurrence of urination so far as Examples 1 and 2 are concerned.
[0025]

The water pressure resistance of the cover sheet 22 1is

set herein to the range of 40 to 500 mm. TIf the water pressure

15 resistance 1s lower than 40 mm, the molisture visualizing

elements might develop any change due to sweat or water vapor

as in the case of Controls 1 and 2 and lead to misidentification

as if urination has occurred. If the water pressure resistance

of the cover sheet 22 is higher than 500 mm, the cover sheet

20 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 the moisture visualizing

elements to develop a significant change when urination has



- 15 - To reproduce a condition of urination, 80 cc of water was
poured onto the |iquid-absorbent structure 10 of the diaper 1 and then a
wei ght of 3.5 kg was placed on it for each of Exanple 1, Exanple 2, Contro
1 and Control 2. Five mnutes after, it 5 was determ ned whether the

noi sture visualizing el ements had devel oped_ any change or not. It was
confirmed on the basis of this test that the noisture visualizing el enents
devel op a chanue wi thout exception andstherefore develop in response to
urination More specifically, urination can be properly 10 recogni zed_

wi t hout #Fggifylng sweat or water vapor as occurrence of urination so
far as Exanp es l'and2 are concerned. [0025] The water pressure resistance

of the cover sheet 22 is set herein to the ran of 40 to 500 mMmm | f the
wat er pressur e "1'¢-iFesi’st dic e T POwer” THEN 40 igrﬁ?r%ﬁeoﬁolasltﬁjrtélﬁﬁ%q}%\l i zi ng
el ements m ght devel op any change due to sweat or water vapor as in the
case of Comtndls nbramy<? dadlréadtieniisedenti fheatPonr ashe$t utd ndat itore has
occurred. If the water pressure resistance of the cover sheet 22 is higher
t han 500 immudthe teevenbshertn?2® 22nhraynhecone unacce plcablip tht ekaar, stiff

and degrade feelinu to wear the diaper. Al so, the excessively high water
pressyre dgsksbapee, M gl nMekee idoidd e ¥hi o fi oro £ henmi st Yn gvl SHal J&l ng
fabric as the cover sheet so far as the water pressure resistance
is in the range of 40 to 500 mm.
[0026]
The cover sheet 22 preferably has a ventilation rate in
10 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 pliece wusing a 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
15 of this test piece. If the ventilation rate is lower than 0.01
KPa-S/n@, the cover sheet 22 may let sweat or water vapor pass
through the cover sheet and cause the moisture wvisualizing
element 21 to develop color change. If the ventilation rate
is higher than 0.15 KPa-S/m?, the interior of the diaper may
20 become stuffy and cause the wearer to suffer from skin trouble
such as rash.

[0027]

It is possible without departing from the scope of the



el ements to develop a significant change when urination has - 16 -
occurred. While an .91.1S fibrous nonwoven fabric or air-through

fi brous nonwoven fabric is used as the cover sheet 22 in the illustrated
enbodi nent 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 so
far as the water/pressureresistance is in the ranue of 40 to 500 nm [0026]
The cover sheet 22 preferably has a ventilation rate in 10 a range of 0.01
to 0.15 KPa.S/n2. Wth respect to the ventilation rate, the cover sheet 22

tootod Fiue ti . Ventl” ¢ | the ;
was test gq, flue 3 g%ggi%ﬂ_%ég e%g?&ﬁ#ﬁéjé'gggﬁ‘l%aéﬂié”@aéﬂ? Fyen

KES- F8 manuf acture an ve measured val ues for
each test-pieceigerp averaged to obtain the, zentilation rate 15 of this
test piecd€iF" t%%kgﬁﬁﬁﬁ%gﬁéﬁ‘%?él% Towet - t Halt 0SBE RFPT 1S5/, T he
cover sheet 22 may |l et sweat or water vapor pass through the cover sheet
and caus&avhéenvifsthrecvhgaakiizhad evefent Pdrtos dévetop cdi drawwhignge. | f
the ventilation rate is higher than 0.15 KDa-S/-2, the interior of the

di aper may:.f2Q: heeonkersdfFy tandrcasse ddie mean at dikossei fer uf L om skinn
troubl e such as rash. [0027] - 17 - invention to provide the inner sheet B

on its S[ﬂ&gﬁfﬁ%lﬂ%J&Hﬁ Hearer, Sakin with leak-barrier cuffs. The
| eak-barrier cuffs my be of f%e conventional type so far as these

| eak-barrier cyffg are elfective to prevent bouily flyids such a5 yrine

comprising pressure-sensitive adhesive 1ingredient and pH
indicator mixed therewith as the moisture visualizingelements,
the present invention is not limited to this and any other
10 composition can be used as The molisture visualizing elements
21 so far as color development, color fade or color change occurs
upon contact with moisture to suggest the presence of moisture.
Instead of using the hot melt composition, it is also possible
to print the moisture visualizing elements directly on the
15 diaper 1 with appropriate ink or to interpose the moisture
visualizing elements 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 1is possible to provide these
20 moisture visualizing elements 21 so as to extend in the
transverse direction X or it is also possible to provide these
moisture visualizingelements 21 in the formof graphics printed

with the hot melt composition or the like.



5 | eaki ng beyond the | eg edges. Whi |l e this enbodi nent uses hot

melt conposition conprising pressure-sensitive adhesive ingredient and ph

i ndi cator m xed therewith as the noisture visualizing- elenents, the
present invention is not limted to this and any other 10 conposition can
be used as the noisture- visualizing elenents 21 so far as col or

devel opnent, col or fade or color chanue occurs upon contact with noisture
to suggest the presence of noisture. -lipstead of using the hot nelt
conposition, it is also possible to print the noisture visualizing elenents
directly on the 15 diaper 1 mﬁth(gqﬁgpgfgggg ink or to interpose the

noi sture visualizing- elenents in the formof a separately prepared sheet.
While the noisture visualizing elenents 21 extend across the crotch region
7 in the longitudinal direction Y in the illustrated enbodinent, it is
possible to provide, these 20 noisture visualizing elenments 21 so as to
extend in-the tyrapbverbendi aeti¢bn Dewing ta lenglisodiossi Bl eetoliprovi de

t hese noisture visualizing elenents 21 in the formof graphics printed with
t he hot maldnsemesidiirertabnthe tike. facid@-tHd MeMbel.'Ansabsprbentdarticle
having a | ongitudinal direction, a transverse direction, a side facing the
vear ek’ s ;skijf,g & §:98c5agh ngeaL Wear@r S garTent o 8l r onte Wi st; riegi on, a
rear wai st region and a crotch regi on extendi ng between said front and rear
wai st regions wherein said fraont and rear regions and said crotch region
arecont Hubus BRA% B BR6EHG SR ahRoRg FEA ST P e et 2
conprising an inner sheet |lying on said side 10 facing wearer 's skin, an
out er sheeti dly iy o saite: fach ngpthel eakernNs gapmentgloalserbertiasiructure
sandwi ched between said inner and outer sheets and occupying at |east said
crot ch regiconctandg hon sitrdr €owvt syabih Z iong ©b enments rf or geddamray isiwdei rof1 sai d
outer sheet facing said |iguid-absorbent structure and 15 adapted to

devel op change i0f, optiLalogf.fiect, UREN GaNLact, Wit h oSt &, 581 d absor bent
article being characterized in that: sai d noisture visualizing

el e t i rovi ded on a side thereof faci the wearer's skin with a

Pyr SBhoth i aoh &P L idaf RAUN g Water " preseut o oFf searce™ S of 40
to 500 mMm

the wearer's garment, a liquid-absorbent structure sandwiched

=00

between said inner and outer sheets and occupyling at least said
crotch region andmoisture visualizing elements formed on a side
of said outer sheet facing said liquid-absorbent structure and
15 adapted to develop change of optical effect upon contact with
molsture, 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;

20 and
sald cover sheet completely overlaps said molisture

visualizing element.



20 and sai d cover sheet conpletely overlaps said noisture
visualizing elenment. - 19 - 2. The absorbent article according to Caim1,
wherein said cover sheet has a sufficient area to cover said noisture
visualizing elenent conpletely in said longitudinal direction as well as in
said transverse direction of said noisture 5 visualizing el enent.

- 19 -
2. The absorbent article according to Claim 1, wherein said
cover sheet has a sufficient area to cover said moisture
visualizing element completely in said longitudinal direction
as well as 1in said transverse direction of salid moisture

5 wvisualizing element.



