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2002-380202 S PECI FI CATI1 O NIND CATOR ON

BODY FLUI D ABSORBENT ARTICLE 5 TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates to indicators
used in conbination with body fluid absorbent 20072-380202
articles such as disposable diapers and nmaking it
visual |y perceivabl e whether a body fluid absorbent

core of the articles is in a wet state 10 or not.
BACKGROUND ART OF THE | NVENTI'ON Vari ous i ndi cators

have al ready been wel | , [ enerally intend
to make it visual IPy Epé:r g%ﬁblcﬂ ?fgr% g]utNgi de 15 a
backsheet of a body fluid absorbent article whether
urination has occurred or not. For exanple, an

i ndi cator disclosed in Japanese Patent Application
Publ i catiyprdierorl 987 -re280 40 1A I SBJOREIT0 Serd dt8veen

t he backsheet and the body fluid absorbent core. This
i ndi cator conprises an ink | ayer adapted to be 20
observable as this layer is wetted and an ink carrying
| ayer _interposed bhet nk | ayer and the

T et SFRLh J%%W cl ose contact with the

ink layer. The ink carrying |ayer contains a ,

sur f dtanpre Tt aboventirad PuHteEat foniafserbgeg used 1in

2002- 380202 2 an enbodi nent of the indicator in which
oSl haki @ar kpithg bager fluid absorbent articles such as

disposable diapers and making it visually perceivable whether
a bedy fluid abscorbent core of the articles is in a2 wet state

or not.

BACKGROUND ART OF THE INVENTION

Various indicators have already been well known, which
generally intend to make it visually perceivable from outside
a backsheeat of a body fluid absorbent article whether urination
has occurred or not. For example, an indicator disclpsed in
Japanese Patent Application Publication No. 1927-29%2401A is
interposed betwsean the backsheet and the body'fluid absorbent
core. This indicator comprises an ink layer adapted to be
chservable as this layer is wetted and an ink carrying layer
interposed betwean the ink layer and the backsheet so as to be
held in close contact with the ink layer. The inkcarrying layer

c0ntains a surfactant. The above-cited Publication discloses
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I's made of paper materials and, in addition to the

first ink layer, a second ink layer is provided. In

the case of the known indicator using a

wat er - absorbent 5 paper as the ink supporting | aygs.3g0202

on which the ink layer is fornmed by printing, the

wat er - absor bent paper is required to keep a

sufficient dinmensional stability and strength during a

step of printing as well dg'during vari ous steps of

maki ng .di aper 0 .meet _such, ' t t e
R e R o R U LU RS e SR B

usual ly been apt to have a basis meight and a be diqg. k
issmiadeneds PBSEK RPGREF2ERaANPhosR IFARbHWRVEN Fibricst 11

and plastic filnms used as stock materials for the top-
Laandr, backsheet sink dspeot iivelprowifdetche di aper. Such

paper interposed. between the backsheet and the core

i nevittably Riess 15 k6 9Rdetak be [hankshesit er-absorbant
over | appi ng the absorbent paper relatively stiff.

Sonmeti nes, . such rel at.iv stiff :

odterE o bk SebErad kY ¥ B A P ik TR 15 £ormed
Furthernore, the water=absorbent paper used for sucgké

by B pigEe ndye fdieaMay AT PERS TRRECaRBERE 4F GFHNLTBBsH? bEfP @
thereby to spread 20 easily in this paper. However,

s hf D it dirersoche] sfshesitp aratgtiresgch dotind @ sedp of
to the informati on whether urination has occurred or

pPPL+iddh&OLBen 4AMAItaY vkt enrast &ps the maltiker diaper. To
W shes to acquire i s how many repeated urinations have

mgg@%ﬁ%ﬁ%gg@&é?g@& t'h% water-absorbent paper used for Lhis

application has usually been apt to have a basis weight and a
bending stiffness both higher than those of nonwoven fabrics
and plastic films used as stock materials for the top- and
backsheets, respectively, of +the diaper. Such paper
interposed between the backsheet and the core inevitably makes
a region of the backsheet overlapping the absorbent paper
relatively stiff. Sometimes, such reiatively stiff backsheet
may detericrate a desired soft touch for the wearer.
Furthermore, the water-absorbent paper used for such purpose
generally allows the amount of urine absorbed thereby to spread
@azily in this paper. However, information a mother wishes to
acquire is not limited to the information whether urination has

cccurred or not. The other important information the mother

wishes to acguire is how many repeated urinations have cccurred
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and how wi de range of the core has been wetted. On the

basis of such information, the nother nmay determ ne

to exchange the used diaper with a fresh diaper. Wth

the indicator made of paper, the wetted range ofphhegnzo?

core does not often coincide with 5 the wetted range

of the indicator and it is difficult to specify the

range of the core that is actually wetted on the basis

of the wetted range of the-i'ndicator. Thus, the known

i ndi cat or, can_not nmet i Nes ., pr.oyi eq is
iy POPEE S RES MR R SEenba sy Seal hPeLBafaum G pas

obj ect of the present invention tq solve the EPrqPIem the
o faGeeRpARY P HH Ehen k nolth Mdiccaley Gerfpghane to sxchengs

wat er - absor bent paper, nore specifically, to inprove
uddhe dilapdircatiah softrhah theppresdhteh tHet dofdingterr made of

deteriorates a desired soft touch of the article
pa{;ﬂ%&f PAEad %S ¥eR gkl ¢akofard Bicer QOe dfanke cabdctie with

I'ndi cator can provide a wearer's nother wth nore

| en i,nformt.i.o Qon _t:h h n 1S5GS -
t%ﬁé%ﬁ%&ﬁﬁﬁ\? Rgcﬁ%ilﬁglggtgﬁegé? ggceg? Cilanventl gr?,gc%emfy

there is provided a 20 body fluid absorbent article .
e ﬁ’% ShE] aara-*ﬁ@wo%\é%h@éiy wgtred on the basis of

['iquid-inpervious sheet and a body fluid absorbent
tleonet ot enpasedft ties ebetwedr an Thagi caher ke eripoblagrt or

between the [|iquid-inpervious sheet and the core and

c L0 8bREtamAQ08r 380292 he 4dequate information the mether
wishes to acguire.

It is an object of the present invention to solve the
problem  accompanying  the known indicator using a
water-absorbent paper, more specifically, to improve the
indicator se that the presence therecof never deteriorates a
desired soft touch of the article incorporating such indicator,
on one hand, and the indicator can provide a wearer's mother

with more plenty information, on the other hand.

DISCLOSURE OF THE TWNWVENTION

Bccording to the present invention, there is provided a
body fluid absorbent article comprising a liquid-pervious z2heet,
a liguid-impervious sheet and a bkody fluid abscrbent core

interposed therebetween, an indicator interposed between the

ligquid-impervious sheet and the core and comprising a
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wat er - absor bent sheet which allows the core in a wet
state to be visually perceived fromoutside the

| i qui d-inmpervious sheet and indication elenents
tenporarily conceal ed by the water-absorbent sheehz-350202
The article further conprises the water-absorbent

sheet which conprises a porous thernoplastic film

having an inner surface facing the core and an outer
surface facing the |-quid-inpervious sheet, the film

aving a total 1N t L t 40 % state to
walhco%era%snm% Eéj?cy Sl]sn;é %ltt e8g§8h6%fy/§£% k?%%gjrl@‘léﬁiﬁ Qr<';1‘9E\/\/et
state; and the jndication elenen¥%_?eing hel d in.cho% aat
be gABHAL LW RH THETShASPTsU F2E8S ifet pRBEENEPREEATT O "e°"
may be exploited also in preferred manners as fallow
ar(d) iibeitdnerompl astments| ntexhpbrrsly Krepfrgleds by the
wat er - absorbency in a range of 1 to 10 nm (2) The

waiher o a8ido- fadgnicontains 20 to 80 wt % of inorganic
particles each having a particle dianeter in a range

f 0.4t l.op. ; iCof i e
o s bl (hRIBE SABERAR e b Son Aty sns

LSy B Sa0LE, perliches are cosl st U1 AL LSSk B snnes

thernoplastic filmis obtained by extrudiqg faci he
s12002:880202ng the core and an outer surface facing
liguid-impervious sheet, the film baving a total luminous
transmittance of 40 % or lower in a dry state and 60 % or higher
in a wet state; and the indication elements being held in close
contact with the inner surface.

The present invention may be exploitad also in preferred

manners as follow:

{1} The thermoplastic film exhikhits a Klemm's
water-absorbency in a range of 1 to 10 mm.

{2 The thermoplastic film contains 20 to 80 wt? of incorganic
particles each having a particle diameter in a range cof 0.1 to
10p.

(33 The thermoplastic film contains 0.5 to 5 wt% of modifier
for hydrophilicity.
(4] The incrganic particles are coated with at least a part

of the modifier for hydrophilicity.

(5] The thermoplastic film is obtained by extruding
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-5 thernopl astic containing the inorganic particles to
forma starting filmand then nonoaxially or

biaxially stretching this starting filmat a ratio of
100 to 300 % (6) The indication elenents conpr|§5n 0202
| ayers of print ink or 5 the other coating materra g
intermttently fornmed on an inner surface of the

wat er - absor bent sheet. (7) Ihe i ndication elenents is
defined by the core itself.” (8) The thernoplastic

thE'rl‘nB’\pQéQh?bt %oﬂt\ﬂqhgﬁgal%%%r @d&%é@érpé%@ﬁﬁ 2o Porm a

In the descri ptio present

entl . her eunder, otal . . um nous
Steﬁ\éﬁ%ﬁﬁo%ﬁéeﬁ'%}%l BETHES  ALLEAH REd By LIRS TRAHGRY this
specified in JI'S (Japanese Industrial Standard) K
starpsngndikmenii 8 watép- absdfbehei 880akte val ues
deternmined by the nethod specified in JIS P 8141. Dry
{65t at Bhe watd bt ot Boand hbrwat eem@bsaeplh?erévwf@pﬁfma ink or
thernDpIastic filmare defined as follow ng
{ [ lqu .
[ @Iﬁef‘ tPLI‘IQO)E(haf ﬁ%ﬁeég{:%\gmgggg}égg ﬂytarﬁéc?%rh oiner
er astic f|| in a dry state after |et stand
suf§ptge ﬁoﬁlﬂs “gten pRRpEPaRhr ShBFL2350 and a R K of
25 % and W represents 20 a weight of this
(7t her Fop| bsdieatiem skerenies it atef iotsrhiwedhbycore itself.
imersing this filmin distilled water at a

(81 enpehatiiremip P350 ¢ ffanl mlemh ot €sandvdhan Qi Mivien in a
of f excessive water fromthe film held between two

rahibt 8¢ Papgrighegts, under a surface pressure

In the description of the present invention given
hereunder, total luminous transmittances are values detaermined
by the method specified in JIS (Japanese Industrial Standard)
K 7105 and Klemm's water-abscrbencies are values determined by
the method specified in JIS P 8141. Dry state, wet state and
water-absorption (wt%) of a thermop.lastic film are defined as
following: water-abscrption is calculated from an egquation of
{{Wog - Wi)/Wo} = 100, where W; represents a weight of a
thermoplastic film in a dry state after let stand for 48 hours
at a temperature of 23C and a R.H. of 25 % and W, represents
a welght of this thermoplastic film in a wet state obtained by
immersing this film in distilled water at a temperature of 23T
J_fc:rr l minute and then draining off excessive water from the £ilm

held between two filter paper sheets under a surface pressure
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2002- 380202 -6 of 0.14 g/cnR for 2 seconds. For

nmeasur enent of water-absorbencies, pieces of the
thernoplastic filmeach having a size of 5 x 5 cmare
used. 5 BRI EF DESCRI PTI ON OF THE DRAWNGS Fi g. laps.3smmn2
partially cutaway perspective view showing a

di sposabl e pants-type diaper; and Fig. 2 is a

sectional view taken along the line Il-Il1 in Fig. 1.
10 DESCRI PTI ON OF THE BEST M FOR WORKI NG OF THE

ol NYENYI O, , Dt ai 5, of s an sLadigat or agegr d'rﬂ@aé&rdért:@nt of
present nvention wll be nore fully understoo rom

t he description of .a disposable pants-type diaper. as
wabii~aRBOAPRERL 6! @650 13 f FFd MBearbuRsart | g =ach

gi ven hereunder with reference to the acconpanying
hagia@ AgsizA diEsposabl empanesuegge di aper 1 shown by

Fig. I ina partially cutaway perspective view

conprises a |iquid-pervious topsheet 2, a

I'i qui d-inpervious backsheet 3 and an absorbent 20 core

pr4 prNheEPAS e TBAt Weenyth eets 2, 3. Portions of
tﬁe t op- anéggac sﬁggth%ﬁﬁgégxtending out ward beyond
the cqore 4 are overlapped and

a peri.pheral edge of .app .
J ol nBit obet el PG A1k Skt SF AR DoF SHEGE YRR ITeEY Showing
region 6, a rear wai st region 7 and
a disposable pants-type diaper: and
Fig. 2 is a sectional view taken along the lins II-1I in

Fig. 1.

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVEWTION

Detéils of an indicater acceording to the present
invention will be more fully understeoocd from the description
of a disposable pants-type diaper as one embodiment of a bhody
fluid absorbent article given hereunder with reference to the
accompanying drawings.

A disposable pants-type diaper 1 shown by Fig. I in a
partially cutaway perspective view comprises a liguid-pervious
topsheet 2, a ligquid-imperwvious backsheet 3 and an absorbent
core 4 interposed between the two sheets 2, 3. Porticns of the
top- and backsheets 2, 3 extending cutward beyond a peripheral

adge of the core 4 are overlapped and joined together. The

diaper 1 has a front waist region 6, a rear waist region 7 and
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2002- 380202 -7 a crotch region 8 extendi ng between

the wai st regions 6, 7. Lateral marginal zones of the
front and rear waist regions 6, 7 are overl apped and
joined together with the topsheet 2 inside at a2002-380202
plurality of spots 10 arranged intermttently in~a
vertical 5 direction as viewed in Fig. 1. The diaper 1
further has a waist-hole 12 and a pair of |eg-holes

13. Along peripheral zones'6f the waist- and

| eg-holes 1 3 Iy I i r..15 g

* it thanbn, EraRalnb, BeRRbefi RecFraptnaRBlphfle. 7
to the inner surface of at | east one of the top- and

LapgdRdnBat 91n0iozones |9f the fronrt Hafstedegidhrie regtons o
indicator 18 is interposed between the backsheet 3

7 and dvee legredasd Idiated hibgeithdircat oh thistopgheat o anaide
wearer's nother of urination occurring. Stock

athBpakirals thos £ Ehetops BeehndemBihhesel esited, FihdMvedtical

group consisting of a nonwoven fabric and an aperture

pl.astic 15 f.ilm, Each.of ertyures, f d, t t
aiFERRE A M 0 e an et OGS 2hEHARy s
range of Q.5 to 3 mm Stock materials for _the ,
wAFSEkSRAE 13 FRY Be PédiTeStfed 4 SMlESyricup ~dBRSI BEFAgheral
of a plastic filmand a plastic filmlamnated on its
zoogtser £ Slef g es i tamchl agniolen bl dc.a Waeattdes i Bstiipglber
film20 is in a dry state or the inner surface of the

15phAgtldhy b b@k ieondmed 00 4 BeeGor e thd$ iweh tad-aMdred state
urine, the backsheet 3 has a total .lum nous

e FRBSIAAL ANCE £allePo F A0S 05 120nL & BQnY A0 &l PWS cksneet s

2, 3. Inthe front waist region 6, an indicator 18 is interposed
hetween the backsheet 3 and the core 4 so that this indicateor
18 may inform a wearer's mother of urination occurring.
Stock materials for the topsheet 2 may be selected from
a group consisting of a nonwoven fabric and an aperture plastic
film. EBach of apertures formed through the plastic film
preferably has an aperture diameter in a range of .5 to 3 mm.
Stock materials for the backsheet 3 may be selected from a group
consisting of a plastic film and a plastic film laminated on
its outer surface with a nonwoven fabric. When thaplastic film
is in a dry =atate or the inner surface of the plastic film
contacting the core 4 is wetted with urine, the backsheet 3 has

2 total luminous transmittance ina range of 20 to B0 % and allows

a display content of the indicator 18, for example, star marks
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a display content of the indicator 18, for exanple,

star marks 2002-380202 -8 contoured by solid lines in
Fig. 1 to be visually perceived from outside the
backsheet 3. The care 4 conprises an absorbent 002-380202
material 4A such as fluff pulp or a mxture of f Q%‘
pul p and super-absorbent polyner particles and a

ti ssue paper 4B with 5 which the absorbent material 4A
is wapped. The indicator 18 shown in Fig. 1 includes

coﬁtﬂﬁﬂéﬂ@; sheel ]%L]necé'IEHOEF dng Lher e@fsuégﬂ %%t}:ic%%ved from

elements 19 in the form five star

tate L]l lustrat y two of these star marks
oufsTHE, Fhs %ﬂijggﬁf‘—?g Pr %&h%a%%e%o?@ml?ﬁ%%%‘?l‘?/” absorbent
percei vabl e from outside 10 the backsheet 3 and
mapBfhfhi fy Thlea@sstfanffapkipcontoutietune cGifndginidr pulp and
lines are not visually perceivable fromoutside the

supacksheetb3nt Eh@lyrﬁeﬂ‘ SoArtSiatltd O Rald QWSE&%eﬁHQE@n@B with

the line Il-I1 in Fig. 1. As seenin Fig. 2, the
ni AHi O3 o b@fqo'% 1bhesn 15, nRsking, sh
" the |nd|c§%%.n e @he%?%gi9aﬁ f% ose ?g%tgﬁ?eggFﬁr 18

show éklng sheef 21. The FaSqu%? 25: 21 is, .
Pa]t’? Py T oMitF 147 he Verried s SHPBSZ§ i Bdekh ¢ ron
ig. and has an outer surface 32 facing the
111%%%%%@@%%&% Ahefhe digraed Bive atigg melrkscor &n the
4. The indication elenents 19 20 conprise |ayers of
stank idrludte-otdibbycbigi Ng Mabestalhdof Fithg mhikve Sddfoured
marks (See Fig. 1) arranged in the vertical direction
by solid lines have become visually perceivable from outside
the backsheet 3 and remaining three star marks contoured by
imaginary lines are not visually perceivable from outzide the
backsheest 3.
Fig. 2 iz a secticnal wiew taken along the line II-IT in
Fig. 1. As seen in Fig. 2, the indicator 18 comprises the
masking sheet 21 and the indicaticn elements 12 held in close
contact with the masking sheet 21. The masking sheet 21 is
relatively long in the vertical direction as viewed in Fig. 1
and has an guter surface 32 facing the backsheet 3 and an inner
suriface 31 facing the core 4. The indigation elements 19

comprise layers of ink or the cther coating material forming

five star marks (See Fig. 1) arranged in the vertical direction

.on the inner surface 31 of the masking sheet 21. The masking

sheet 21 is joined to the backsheet 3 by means of intermittently
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an the inner surface 31 of the maski ng sheet 21. The
masking sheet 21 is joined to the backsheet 3 by

nmeans of intermttently 2002-3x0202 -9 provided
adhesives 23 and substantially held in close con g

wi th the backsheet 3. The maski ng sheet 21 is alg§§§3gﬂzﬂz
held together wth the indication elenents 19 in

cl ose contact with the core, 4, preferably joined to

the tissue paper 4B by mean of hot nelt 5 adhesives

pré%idérﬁea@r%§§t.t\§§t2§ aﬁﬂdsglﬂﬁg%ﬁﬁgﬁtflgaﬁ@fd A8 %ggsje_?%gggact

to each other by neans o esl ves

. i ng_sheet is_formed.from wat er-absor bent

w1 R SR e f 1T h TS T oF P DR PR Ld together
,agertupes.and. this sheet 21 has total |um nous

W1lERairiiiddned ion ab=uenEs| bhvdm t0osr fest ey wittdt éhandore
60 % or higher inits wet state. Termused herein

4, "mrafestatley henpdpl@stisct {4 1d gagfear 8B, Azans of hot melt
thernmoplastic filmafter left stand for 48 hours at a

ad%@ﬂ?_@éétdlir.e 023G e:a? Bl c 19 Fﬁféﬂﬁ,% rpTaﬁgé? &‘é%‘%g %?%/ﬁed

erein "wet state thernoplastic efers to

state thernoplastic film having been ipners 15 in
togPaER) PEECRaPE TFBES | S B d i THET SaTTer S i ai ned

off wwth the filmheld between two filter paper

sheefe uRdsk1iads gtiegde 23or é8sdoemetd (friom giazherfaps@rbent

seconds. A preferred thernoplastic filmhas a
thaatepiabsor pfibms itea farg@ lefrad itte: HB0FrWhS0 @PetPRreas and

basis of a weight of a dry state thernoplastic film A

th P& efrerded 120, 4 heyenmpk aat henb i Mahas: & A4 &WSa0 2 or lower
wat er - absor bency in a range

in its dry state and 60 2 or higher in its wet state. Term used
herein "dry state thermoplastic film" refers to a thermoplastic
film after left stand for 48 hours at a temperature of 237 and
aR.H. of 75 %. Term_useﬁ herein "wet state thermoplastic £11m”
refers to a dry state thermoplastic film having been immerssd
indistilled water for 1 minute and thereafter drained off with
the fiim held between two filter paper sheets under a surface
pressure of 014 c;w'i:m2 for Z seconds. Apieferred thermoplastic
film has a water-absorption in a range of 5 to 100 wt% on the
basis of awelght of adry state thermoplastic film. Apreferred
thermoplastic film has a Klemm's water—-absorbency in a range
¢f 1 to 10 mm and retains absorbed water substantially without

spreading. Such thermeplastic filmis basedon polyolefin, for

example, high density polyethylene, low density polyethylene
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of 1 to 10 nm and retains absorbed water substantially

W t hout spreading. Such thernoplastic filmis based

on pol yolefin, for exanple, high density

pol yet hyl ene, | ow density pol yet hyl ene 2002- 3802

| i near | ow density polyethyl ene, and obtai ned byQ&xLﬁﬁuﬂz
extruding a conposition including 20 to 80 wt % of

i norgani c particles havinq&a particle dianmeter in a

range of 0.1 to 10 such as Vvalium sulfate, calcium

C t Ltani i 0,5t Wt %5 of i
oy ey snehry ol PO PR ARE: St kDR ek By "oRtruating
conposition .to. be hydrophilic to forma starting film
a ﬁﬂﬁrﬂrgﬂﬂgl%ehm:%ﬁb%ii &l 1 5P of 0 Y ki af | ynery R thadr B L@l es
ratio in a range of 100 to 300 %until a basis weight
having ar ghgel of e 5 atmet&@ I ardrgye achl dved. 1 phoheh afs ¢heium

nodi fier to make the conposition 10 hydrophilic nmay be

sukngadpded I ilie qrasiiaGc0brac pakhioh sROid I8 oMy thes wts
coated on the inorganic particles. In such

of%‘@f%ﬁ?&ﬁ& glfsgllécp%éﬁ% t'h%aiﬁkggﬁialﬁgﬁwgg; e - Al sition

out er surfaces eCones terin

rough surface due to the presence of plural _|norganic
to SRV RUOING Hor hert e  nRERTBAGd0 T Stf  BReq o185 hen

31, 32, noisture-perneable fine apertures are forned
MoRpdYhAL LY haskifkhelipattigtethedide awdimimipas tiagige of 100

di aneter of the fine aperture is in the order of

tolB6 . % Moitsi Ure-tparieakiilgHty iof & hengel wral sf kBeso q/m” is
apertures as neasured by the nmethod specified in IS

acﬁﬂ@@@@?seWhBQESQ{éa#hétﬁ%@ﬂEQErZ19;O§a£SfE% 'S Il sition
nunber 20 of these fine apértures and a preferre

hyggci:-ps:’ﬁlufleé Qn%rynggq&eiécyed in the plastic or a part of modifier
may be coated on the inorganicparticles. Insuchthermoplastic
film, at least one of the inner and outer surfaces 31, 32 becomes
a4 light scattering rough surface due to the presence of plural
inorganic particles and between the inner and cuter surfaces
31, 3Z, moisture-permeable fine apertures are formed arcund
these fine apertures. Themaximumparticle diameter of the fine
aperture 15 in the order of 10u. Moisture-permeability of the
plural fine apertures as measured by the method specified in
JIs tdapanese Industrial Standard} Z 0208 reflects the nurber
of these fine apertures and a preferred moisture-permeability
of the thermoplastic film is in a range of 1000 tc 000 quz'

24 hrs. Themasking sheet 21 comprising such thermoplastic film

contains the hydrophilicmodifier and the plural fine apertures,
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of the thernoplastic filmis in a range of 1000 to-

6000 g/n2" . 24hrs. The nmasking sheet 21 conpri sing

such thermoplastic film contains the hydrophilie

nodi fier and the plural .-fine apertures, 2002-380

so these fine apertures are flooded and retain mé@é%}gﬂnu

as the film is imrersed in water. Thus a high

wat er - absorption is innediqtely achi eved. The Lot al

| uni nous transnittance exhi'bited by the maski ng sheet

el Y o1 d O 9% [ as the inper .

R AT a4 1R e A R el B0 %he i1
. water-absorption rises. Wile it is difficult for the
150 pYEPR =T 0 18ee¥Thel i ndiCHtS off W nte ey Ah=ough 1ore 1s
~outer surface 32 so far as the total |um nous
inpedhshElyarceh fvathe mBlski g tshleetlupinis s40t ¥a0smittance

lower, it is easy for the observer 10 to see the
exhfHicati bR ehenendisidd sHE U thesIMmBskiiR@ssheeto280 3 or

fromits outer surface 32 as the total |um nous

- spit C % i gher.., T iLndicatio
e o 18 et e a e e a2 29! ABLLER ang

di sti ngui shed fromthose of hhﬁ maski ng sheet 21 and
thE,Bates BRERERGEPNS T IPRRnL MHRLST Wodty M Iekeariial 0T the

used to formthe indication elenents 19 preferably is
obaprigdr ophits cthey gerdinmuit imrefedremising sc A/t ahmsuljhghhe outer

scattering inorganic particles such as silica or
suafaoenaz seo that ddheHehdicgalli onmghement sagsat teancki @htthe

and make it further difficult to see the indication 20

maglljrf?ggaté%é{”ﬁugg h0&; msKipa Sheet; 2L I PPt $1QULEE: ryer
to see the indication slements 19 through the masking sheet 21
from its outer surface 32 as the total luminous transmittance
reaches &0 % or higher.

The indication elemants 1% preferably have a color tone
distinguished from those of the masking sheet 21 and the
backsheet 3. Print ink or coating materials used to form the
indication elements 13 preferably is of hydrophiliz type and
preferably contains light scattering inorganic particles such
as s8ilica or alumina seo that the indication elements scatter
light and make it further difficult te see the indication
elements through the masking sheet 21 from its outer surface
32 so far as the core is iﬁ a dry state and, when the core is

wetted, light scattering is sufficiently reduced to facilitate

the observer to see the indication elements 13 through the
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32 so far as the care is in a dry state and, when the
care is wetted, light scattering is sufficiently
reduced to facilitate the observer to see the
indication elenments 19 through the 2002-380202 sd@_ 380202
maski ng sheet 21 fromits outer surface 32. Shape o
the indication elenents 19 is not limted to that as
illustrated and optionally, selected. In the diaper
having the indicator 18 conftructed as 5 has been
ri boyue, maski h JTey, be
na %ﬁﬁgx%ﬁ%@, o%';l I%%v&gegglgtgﬂgg ygs?%r#%ne fil m%}gé{ﬁgofa the
~basis, weight in a _range of 15 to 50 g/nR2 to avoid an
IngARRELpTt RAEMERFS LHadkiMy" shidettaA G &ﬁl@td@@eﬁii-laliéated
a soft touch of the backsheet 3 with which the
anmasitignsheéet s2lecktesel y contacts. This is 10 for the
reason that the | ow density polyethylene filmusually

used1astBkogkapat e1 i wdwidPre e acesheet 83 chasrahgted as
basis weight simlar to that of the masking sheet 21.

Urine a cQre [ di y. t
e ERERETERE P o, Stndoh MBI ALELLL SREDES ¥h8men,
surfaces 31, 32 of the masking 15 sheet..21 [s wetted .
fof G AIFfe And ¥ REPEAidoRSIySEhE FrEr gll'rZLf“yhaBani RePasts

apertures forned through the masking sheet 21 are
wefilobadinwg tdangei né.1AS0a5 P esin’t o tawe ichrerammeebyttdat this
surfaces 31, 32 of the masking sheet 21 as well as
maNg rigieé = 6 N fRCEs: eetiehe orbespeebitver hidle o&paid BaeRsheat

whi ch have been rough becone snooth
3 with which the masking sheet 21 elosely contacts. This is
for the reascon that the low density pelyethylene film usually
used as stock materials for the backsheet 3 has also a basis
weight similar to that of the masking sheet 21.' Urine absorbed
by the core 4 immediately reaches the masking sheet 21.
Thereupon, the inner and outer surfaces 31, 32 of the masking
sheet 21 is wetted with urine and simultanecusly the pilurality
of fine apertures formed through the masking sheet 21 are flood
with urine. As a result, the inner and outer surfaces 31, 32
of the masking sheet 21 as well as the inrner surfaces of the
reapective fine apertures which have been rough become smooth
ard the tetal lumincus transmittance of the maaking sheet 21
correspondingly rises to &0 % or higher. Consegquently, it is

now possible for the observer to see the indicaticon elements

13 through the backsheet 3 and the masking sheet 21. Themasking
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20 and the total |um nous transmttance of the masking
sheet 21 correspondingly rises to 60 % or higher.
Consequently, it is now possible for the observer to

see the indication elenents 19 through the back

3 and the maski ng sheet 21. The maski ng 2002-3802@?§£mﬂmz
-13 sheet 21 having a water-absorbency in a range of 1
to 10 nm practically does not spread any quantity of
urine. This means that only the portion of the

shBBskbnoLshes i 21,508} 2 Egasbéﬁéyatz?fé'@%g% ﬁ 150 éelé rm

wetted wth Orine ex |ts are rvely

. ansn1 ance and one or .nore_of the
ol Ea P B e §Pi@a3ﬁwgwnm ¥ BorIOIF belbig means
visually perceivable. In other words, the indicator
that gonkeoklip mpIo-IThel itheeneisssngakbsett 2possibieting the
deternmine the portion or the area of the core 4

poatival ¢y thet tedamit hett toarDased ion bheivisdak! yeldrively
per cei vabl e one or nore indication elenents 19. For

hl?%a@@t%’l lLETllE’l 1tf£ﬂ‘9miflgéﬁﬁé %Hdelo%%enfhs ﬂngrhn di€he

orm of star ying on t ower part o

Vi sual percei.vable from outside the
l“%af&%gﬁ%%t J§e ellsﬁlv LY hat! theScBPETAOPsPeGRIt efisually
until the Ievel deflned by these visually perceivable
reiseiyablanr K9 ahber enfpethpartdiogfattde 16crerdrdisng to the
still not wetted. |If the area of the care 4 wetted is

ineahat gedadee io poepaatiedto deirkatioR, t10NecQEiMBI€r the area
remai ni ng i ndication elenents 19 which have not been

of Il Refceh PP Gidthdd Gith REEQIBased on the visually
perceivable one or more indication elements 12. For example,
in Fig. 1, two indication elements 19 in the form of star marks
lying on the lower part of the diaper 1 is visually perceivable
from outside the kacksheet 3, suggesting that the core 4§ is
wetted until the level defined by these visually perceivable
star marks and the upper part of the core 4 is 5till not wetted.
If the area of the core 4 wetted is enlarged due to repeated
urination, one or more the remaining indication slements 19
which have not been visually perceivable in Fig. 1 become
visually perceivable. In view of its intrinsic function, the
indicator 18 may extend in a transwverse direction or both in
the vertical direction and in the transverse direction, instead

of extending in the vertical direction of the diaper 1.

In the present invention, the mazking sheet 21 1z
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visual ly perceivable. In viewof its intrinsic

function, the 20 indicator 18 may extend in a

transverse direction or both in the vertical

direction and in the transverse direction, instegg%?._gﬁmﬂ2

extending in the vertical direction of the diaper 1.

In the present invention, the nmasking sheet. 21 is

2002- 380202 -14 preferably wetted with urine fromits

i nner surface 31 contactiny the core 4. Taki ng

accou of _a possibiljty that l.ayer pri '
o3P eI, e BOde IR b B G TGy o epdie PR 2

surface 31 of the masking sheet 21 from absorb 5_ . .
cogtipge InghEle rayerd- arB oyt acasa adaly posplellity that

intermttently distributed on the inner surface 31 of
thiehé aymarsk iofig psheet 12k, cEothexahpke, ceathngf mahersaar might

mar ks may. be preferably gravure printed on the inner

predhAcenslinn it berf 9683106 £ atheanserbhy e D& rom absorh
spaced dots or the respective star marks 10 are spaced

qQne from anot her_ and. t her.eby ft i Ng:

HIdfisat Z?h‘??eée ?Lracfrﬁlishe pﬁg‘nt #;%%%%5}?%2 ot%gcrﬂgl dti né'e"

. material my be positively defined. Theoreticallly,

§ oyt GOV L S RS, 190 CBR® bATEF] e 6 el of the
el ements adapted to be visually perceivable as the

mat=dtizg Ebriehold. t rEms mixararice ehchhefnblski sigp 1 Fagheemay be
21 rises up to the determ ned |l evel and the nmasking

pr%&%&(abl%l?]E§v§k§0pﬂﬂfﬂétﬁ@naﬁhéhﬁ1§éh§%tur&m 8d i® the form

tenporarily conceal the indication elenents 19 and to

om%sts%?rbil'}défﬂﬁhggl%ﬁ@& dots or the respective star marks

are spaced one from another and thereby the area of the masking
sheet 21 free from the print ink or the other ceating material
may be pozitively defined. Theoretically, the indication
elements 19 can be defined as the elements adapted tobe visually
perceivable as the total lumincus transmittance ¢f the maszking
sheet 21 rises up to the determined level and the masking sheet
21 is also defined as the sheet adapted to temporarily conceal
the indicaticn glements 19 and to make the indication elements
19 visually perceivable as the masking sheet 21 is wetted and
its total lumincus transmittance rises to the predetermined
level. In wiew of this, instead of printing the star marks cn
the masking sheet 21, the maszking sheet 21 may be held in close
contact with the core 4 so that the masking sheetr 21 is wetted

to rise its total luminous transmittance as the core is woetted
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19 visually perceivable as the masking sheet 21 is

wetted and its total lum nous transmttance rises to

the predetermned 20 level. In view of this, instead

of printing the star marks on the masking sheet,gl,

t he maski ng sheet 21 may be held in close cont ac{?':ilz 380202

wWth the core 4 so that the masking sheet 21 is wetted

torise its total lumnous (ransmttance as the care

is wetted 2002-380202 -i5 and the zone exhibiting a _
an§uf thei enbnkot @yl ;w1ine| ir 1145 t e ;

: Lol a aélfn }f‘ﬂtﬁl MR Potgﬁé Hﬂrgmous

core 4 visually perceivable a e zone exhibitin

an_insufficient tot l um nopys transmittance to make |
erfenEEFah e L sy Bher HEHO cbie Sy L pearegabie and the

masking 5 sheet 21. In this case, a boundary between
zﬂvﬁe%@%g%tlzw@ 1sgyddscd eatr sage Lol nurheogar er an st t vance

with urine. In this enbodiment of the nasking sheet
to2b ket tiee core 4viitsall ygerves vas d heyidigiccat bO@Rne nasking

element 19. Wiile the present invention has been

shgéﬁcfi bedr iy 4 espect 1 %5&%&%?%%} R Se t%gf ZOTIES

i aper, 10 the invention iIs applica so tot

indicator _on body fluid absorbent articles such as ,
S IEHES e Bl aRers, thito s tnant S thospers Tor bt 1 0 dFhis
absorbent pads. The '-ndicator according to the
empAyBRRt | il &ritg dRalded slieelk 2Re bbaycerei € Hbsolbemrves
article conprises the masking 15 sheet and the

asitidi catiloptébenehtmsamhdrtei nWwhbeemskiptg seheetini-Sntion has

formed fromflexible thermoplastic films, so there is
bed® RPHr@b¥d with respect to the disposable pants—type diaper,
the invention is applicable also to the indicator on body £luid
absorbent articles such as open-type diapers, incontinent
diapers or body fluid absorbent pads.

The Indicator according to the presesnt invention used
with the body fluld absorbent article comprises the masking
sheet and the indication elements wherein the masking sheet is
formed from flexible thermoplastic films, 3o there is no anxiety
that the presence of the.indicator'might detericrate a desired
saft teouch of the body fluld absorbent article., Furthermore,

urine absorbed in the masking sheet substantially does not

spread, so 1t 1s ensured that the range irndicated by the

indication elements reliably coincides with the range of the

core actually wetted with urire.




that the presence of the indicator mght deteriorate a
desired soft touch of the body fluid absorbent
article. Furthernore, urine absorbed in the masking
sheet substantially does not 20 spread, so it iSayp2.380202
ensured that the range indicated by the indication
el ements reliably coincides with the range of the
core actually wetted with U{'ne. 2002- 380202 -16 CL
Al MS 1 In a body fluid absorbent article
conprising: a liquid-pegrvihoysysheet; 5 a
i quid-inpervious sheet; a body tluid absorbent core
i nt erposed t herebetween; an indicator interposed
bet ween said |iquid-inpervious sheet and said core
and conprising a water-absorbent sheet which allows

1.sai d Icarebicdyafihetdsebterbenbeavisgdll yoperesivagd from
10 outside said |iquid-inpervious sheet and indication
el emantis quarperaibhy eareeal ed by said
wat er - absor bent sheet; said water-absorbent sheet

5 conpgjih ig_@&&gg§iohgergggk§stic filmhaving an

i nner Surface cing $5i d coré and ~an outer surface
facing_said |iquid-inpervious sheet; 15 said fil )
havi g P20t M 1FuAPAGEE SPFaRSFt S5heabopeao the rpe twesn;
lower in a dry state and 60 % or higher in a wet
stat @n andicsipd indecpeion ketiomen SHe dgdweldd ingervious
cl ose contact with

sheet and said core and comprising a water—absorbent sheet which

allows said core in a wet atate to be visually perceived from
10  outside said liguid-impervious sheet and indication elements
temporarily concealed by sald water—absorbent sheet;
said water-absorbent sheet comprising a porcus
thermoplastic £ilm having an inner surface facing =said core and
an outer surface facing said liquid—impervious sheet;
15 said film having a total lumincus transmittance of 40 %
or lower in a dry state and €60 % or higher in a wet state; and
said indigation elements being held in close contact with

gaid inner surface.

20 2. The indicator accerding te Claim 1, wherein =aid

thermoplastic film exhibits a Klemm's water-absorbency in a

range of 1 to 10 mm.
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said inner surface. 20 2. The indicator according to
Caiml, wherein said thernoplastic filmexhibits a
Klemm s wat er-absorbency in a range of 1 to 10 nm

2002- 380202 -17 3. The indicator according to chai

or 2, wherein said thernoplastic filmcontains E@k?g&mﬂz
80 wt % of inorganic particles each having a particle
diameter in a range of 0.1 {0 104. 5 4. The indicator
according to any one of Clai'ns I through 3, wherein

3.sai drther pRPLashi CafibPueARt aLns109;:5 {0 % ' -
modi fier for hydrophiliect .ég.élr%é‘?i %d?ga?%rg“%ml“ said

iLng:to-.G aim4, .wh in id, 10 .inorganic .
erBEhBbEh 80 L R Tl bl P B B Sl s 0P ittty articles
nodi fier for hydrophilicity. 6. The indicator
caghcbpding foranyiohe dfaktensil & hrooghd of, Owhetei hop.,
said thernmoplastic filmis obtained by extruding 15
t hernopl astic containing said inorganic particles to
forma starting filmand then nonoaxially or biaxially

4. stretgli NG 58k €hr I@dddiGhd IddNaat, %n%aEEOCQBiAQO%JQP%%ugh

300 % 7. The indicator according to any one o

It hr h,_ 20 6. Wwherein said, |ndication el ements,
3 ouhBERLR pafd, Qg Fr R oF bR GERta Bt Tghe o wes of
materials intermttently forned on an i nner surface

mogt Tsar af wat ey daerbE bemtt Bheet .

3. The indicator according to Claim 4, wherein said
inorganic particles are coated with at least a part of said

modifier for hydrophilicity.

B. The indicator according to any one of Claims 3 through
2, wherein sald thermoplastic film is obtained by extruding
thermoplastic centaining said inorganic particles to form a
starting film and then monoaxially or biaxially stretching said

starting film at a ratic of 100 to 300 %.

7. The indicator according to any one of Claims 1 through
6, wherein =said indication elements comprise layers of print
ink or other coatingmaterials intermittently formed on an inner

surface of sald water—-absorbent sneet.




2002-380202 8. The indicator according to any one of
Clains 1 through 6, wherein said indication el enents
is defined by said care itself. 9. The indicator

according to any one of Clainms 1 through Be whergi
said thernoplastic filmhas a water-absorption i 256%33{}102
range of 5 to 100 wt %

S18 -

8. The indicator according to any one of Claims 1 through
. &, wherein said indication elements is defined by sald core

itself.

9. The indicator according to any one of Claims 1 through
B; wherein said thermoplastic film has a water—absorption in

a range of 5 to 100 wts.




