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-1- SPECI FI CATI1 O NIND CATOR ON BODY FLU D
ABSORBENT ARTICLE 5 TECHNI CAL FI ELD OF THE | NVENTI ON
The present invention relates to indicators used in
conmbi nation with body fluid absorbent articles such as
di sposabl e di apers and making it visually perceivable
whet her a body fluid absorbent core of the articles
isin awt state 10 or not. BACKGROUND ART OF THE

| N\VENTI ON Vari ous i ndi cators! have al ready been wel |

known, which g ly . to e it visually
percei vabl e fro%ng{nagsi%g nEtlngC %ﬂe%ﬁ of a body

fluid absorbent article whether urination has occurred
or not. For exanple, an indicator disclosed in
Japanese Patent Application Publication No.

1997- 299401 ATOR ION erpns ed, Ut WD RERIhacksieet  and
the body fluid absorbent core. This indicator
conprises an ink |layer adapted to be 20 observabl e as
this layer is wetted and an ink carrying | ayer

ol S t ' r and the backsheet so
iééygﬁﬁgé?ﬁéﬁ%%ﬁﬁq%&ﬂ?@%ﬁﬁ# with the ink | ayer.
The ink carrying layer contains a surfactant. The .
aboveT@ tieekr bl | taveohldnsdledsdss- 2o ahndhbadprentsefl in

‘the indicator in which the ink carrying |ayer
combination with body fluid absorbent articles such as

disposable diapers and making it visually perceivable whether
a body fluid absorbent core of the articles is in a wet state

or noct.

BACKGROUND ART 0OfF THE INVENTION

Various indicators have already been well known, which
generally intend to make it visually perceivable from cutside
a backsheet of a body fluid absorbent article whether urination
has occurred or not. For example, an indicator disclosed in
Japanese Patent Application Publication No. 1997-2%99401A 1is
interposed between the backsheet and the body fluid absorbent
core. This indicator comprises an ink layer adapted to be
observable as this layer 1s wetted and an ink carrving layer
interposed between the ink layer and the backsheet so as to be
held in close contact with the ink layer. The ink carrying layer

contains 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 |ayer
on which the ink layer is formed by printing, the.
wat er - absor bent paper is required to keep a
sufficient dinmensional stability and strength during a
step of printing as mell aszduring vari ous steps of
di ape ne uch requi rements
o P D o B s rea T ob Tt & TOTapBie CAET SR ver
usual |y been apt to have a baS|s wei ght and a bending
15 tFIneds PHGER RRgRErtRantthose dfdhbhibven Fabriiest ink
and plastic filnms used as stock materials for the top-
laek, backsheet sinit dspecot iivelprowafddde di aper. Such
paper interposed between the backsheet and the core

i nevitabhy Jmkesr Ipcacd &gh 9R49kathe [backsheftter-absorbent
overlapplng the absorbent paper relatively stiff.

S,.such relativ stiff hacksheet
PRIRarT Tt B SR B dortY ToREHTGT THe diapayer i formed
Furt hernore, the water-absorbent paper used for such
b}plﬂrﬁésténggeﬁélreawwearﬁ@ﬁ@rbﬁ@taﬁssﬁr bf Leunerabhsor berp a
thereby to spread 20 easily in this paper. However,
sdfnfiorirmtti damansothel s shesitp aracqgurergts dotidd Hi tedp of
to the informati on whether urination has occurred or
pﬁ%tln@%so%gfl éé@%ﬁ:ﬁ%@t vhDE QLB O the mRt Rergiaper. To
wi shes to acquire is how many repeated urinations have

et 4L LR req%lrements, the water-abscrbent paper used for this

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, o¢f 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 relatively stiff backsheet
may deteriorate a desired scoft touch for the wearer.
Furthermore, the water~abscrbent paper used for such purpose
generally allows the amount ¢f urine absorbed thereby to spread
easily in this paper. However, information a mother wishes to
acguire is not limited to the information whether urination has
cccurred or not. The cther important information the mother

wishes to acqulire 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 nay determ ne
to exchange the used diaper with a fresh diaper. Wth
the indicator made of paper, the wetted range of the
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 theindicator. Thus, the known
S| YIeALON, £an PO SOTEtLNES provide Lhe adedudlere posis
or ma her es 6 acqui
object of the present invention to solve t he problem
O%é&l&ﬁpéﬂwﬁf@arheﬂkn%% BHdiatcy gerpgnane to exchange the
wat er - absor bent paper, nore specifically, to inprove
ugshte dijapdircatiah so ftrhah theppresédncen tter eofdineverr made of
deteriorates a desired soft touch of the article

pdGOr POEAld NGB UERgLNM €abord B0 ONE JTaRd, c8Ndcifg with
indicator can provide a wearer's nother wth nore

en nfornatl on .the, ot her nd.,
e R e PRt PR B 18T g ioneo Specify
there is provided a 20 body qurd absorbent article

FREoRBrivsi AG BOPI SRAY-Prrvilduscshedty wgtted on the basls of

i qui d-inpervious sheet and a body fluid absorbent
theomettient eapgseds titier ebetiwedamr .anThnd| caterkiovreripasiechtor

between the [|iquid-inpervious sheet and the core and
cGORBLI $6M8t 8ned-provide the adequate information the mother
wishes to acquire.

It is an object of the present invention to solve the
problem accompanying the known indicator using a
water-azbsorbent paper, more specifically, to improve the
indicator so that the presence thereof never deteriorates a
desired soft touch of the article incorperating 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 INVENTION

According to the present invention, there is provided a
body fluid absorbent article comprising a liquid-pervious sheet,
a liguid-impervious sheet and a body fluid absorbent core
interposed therebetween, an indicator interposed between the

liquid-imperviocus 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-inpervious sheet and indication elenments
tenporarily conceal ed by the water-absorbent sheet. 5
The article further conprises the water-absorbent
sheet which conprises a porous thernoplastic film
having an inner surface facjng the core and an outer
surface facing the quuid-]%@ervious sheet, the film

NG HALA UINQUS cnl LANSHL AN, Of 410 RO state to
In a dry state ang Yo or hi gher 6

state nd the jndication el enents beln held |n clos
becaﬁﬁgéﬁwe%%ﬂe‘f? E ot T aeas Phive: pPRCENETPRUBHOT P oot

may be exploited also in preferred manners as follow.
ar(dl) Thélederempl asehents| ntexhipbersla Keempegleds by the
wat er - absorbency in a range of 1 to 10 nm (2) The

wdthermmplasidra fddgntcontains 20 to 80 wt % of i norganic
particles each having a particle dianeter in a range

of 0.1t t i filmec

to 5§&F@gth f%réﬁg (ﬁ?%ﬂ?ﬁ%%f%h%ivéb g@%é%ﬁgh{)éieet

i .nQrganic partlcles are oated mnth at_|east a part
%H@%%ﬁsera RS Hyfd O HTaRGAS. +q S Fhaving an inner

thernoplastic filmis obtained by extruding
surface facing the core and an ocuter surface facing the

liguid-impervious sheet, the film having 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 exploited alsc in preferred
manners as follow:
(1) The thermoplastic film exhibits a Klemm's
water~absorbency in a range ¢f 1 to 10 mm.
{29 The thermoplastic £ilm contains 20 to 80 wt% of inorganic
particles each having a particle diameter in a range of 0.1 to
10p.
{3) The thermoplastic film contains 0.5 to 5 wt% of modifier
for hydrophilicity.
(4) The inorganic particles are ctcated 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 fil'mat a ratio of
100 to 300 % (6) The indication elenents conprise

| ayers of print ink or 5 the other coating materials
intermttently formed on an inner surface of the

wat er - absor bent sheet. (7) Iye i ndication elenents is
defi ned by the core |tself (8) The thernoplastic

S b
DR B B IR LR 2 ppRRgReh 2t torm
i nventi ve hereunder total | um nous
StAoH L1 HSE BREnVRTISS otIot A R hat ReERBARG this
specified in JIS (Japanese Industrial Standard) K

stApOs. rend Kirerad s2 watteire abfs drlerci €8)are val ues
deternmined by the nmethod specified in JIS P 8141. Dry

(St at ghewehastate oand: dae ot efc@dbsos dtligR (¥ peina ink or
thernopl astic filmare defined as follomnng

1j%%$@%e§v§§%$%?8Qn%%%gﬁaﬁgbgﬁ%%m%égg%geaﬁ%%%&egnoﬁfan inner

a thernDpIastrc filmin a dry state after let stand
SYIOrR A8 Hodre "Rt vhRseRs U €1623C and a R H. of 25

% and WL represents 20 a weight of this thernoplastic
(Fi | mlihe anmBtcastiatne edbtainned i bydef medshbngtitdicofd [iImself.

in distilled water at a tenperature of 23C for 1
(g7 nutrecandet-hepldeaini NglRfdxexfiassiveawaterpE60pLE DR in a

film
range of 5 to 100 wt%.

In the description of the present invention given
hereunder, total luminous transmittances are values determined
by the method specified in JIS {Japanese Industrial Standard)
K 7105 and Klemm's water~absorbencies are values defermined by
the method specified in JIS P 8141. Dry state, wet state and
water-absorption (wt%) of a thermoplastic film are defined as
following: water—absorption is calculated from an equaticn of
{(Wg — Wqi)/Wy} x 100, where Wy, represents a weight of a
thermoplastic £ilm in a dry state after let stand for 48 hours
at a temperature of 23°C 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 23C

for 1 minute and then draining off excessive water from the film

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

nmeasur enent of water-absorbenci es, pieces of t he

t hernmopl astic filmeach having a size of 5 x 5 cmare
used. 5 BRI EF DESCRIPTION OF THE DRAWNGS Fig. 1 is a
partially cutaway perspective view show ng a

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

sectional view taken al ong thie line 11-11 in Fig 1.
0 HE BE 1) %EQE FOR WE§§I

j%NJEﬁ??ENE Ee Ffslof an§fn i cator accord |ng F rﬁe”t ot
present invention wll be nore fully understood from

‘“"Ettr‘?er FESEIRO TS rof PRE AR S pBsablie pahtstenpast Gpér 1Rs sach
one enbodi nent of a body 15 fluid absorbent article
hagiven cherleamder Snixt B reef erencesado the acconpanyi ng
drawi ngs. A di sposabl e pants-type diaper 1 shown by
Fig. 1 in a partially cutaway perspective view
conprises a quuid-pervious topsheet 2, a

[ RS d an absorbent 20 core
B%P¢$§g¥%oseéﬁ%ﬁfaggﬁg“he mo s eets 2, 3. Portions of
the _top- _and backsheets 2, 3 extending outward beyond

a peffilphertalS B8dgaTrotathE CoFa"aY &% RFT appet Sh$howing
j oi ned together. The
a disposable pants-type diaper; and

Fig. 2 is a sectional view taken along the line II-II in

Fig. 1.

DESCRIPTION OF THE BEST MODE FCR WORKING OF THE INVENTION

Details of an indicator according to the present
invention will be more fully understood from the description
of a disposable pants-type diaper as one embodiment of a body
fluid absorbent article given hereunder with reference to the
accompanying drawings.

A disposable pants-type diaper 1 shown by Fig. 1 in a
partially cutaway perspective view comprises a liguid-pervious
topsheet 2, a liquid-impervious backsheet 3 and an absorbent
core 4 interposed between the two sheets 2, 3. Portions of the
top— and backsheets 2, 3 extending outwgrd.beyond a peripheral
edge 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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diaper 1 has a front waist region 6, a rear wai st
region 7 and -7- a crotch region 8 extendi ng between
the waist 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 a

pl urali ty of spot s 10 arr anged intermttentl y e

vertical 5 direction as viewed in Fig. 1. The diaper 1
further has a waist-hole 12 and a pair of |eg-holes

13. ,Al.on er i er al one f the i st-. and )
@ (S P ML SN RO A e FIF S Alund I W S 80%eqiqng 6, 7.

el astic nmenbers 16 are attached in a stretched state

Litg e Medwem aduerace of Blie |'eudit daé sfatheatdp-rembrns o,
backsheets 10 2, 3. In the front waist region 6, an

7 iamel cad vradiBed siridnt et pesedhgdidtavcen thhehdacksheet: 3 inside
and the core 4 so that this indicator 18 nmay informa

MBS BIr5l M0f Bers it 41 bnali Oy QCCHEE LAY+ Shotk i tical
ana?irfélgﬁggrtﬁégtopsheefﬁggnay be selected§#f6%v%f rea

roup. consi stin f.a nonwoven bri.c_and an apert.ur
R R P S EEn oF aer  CPBs T 8PREd L MBIt 1 e

plastic filmpreferably has an aperture diameter in a
walgiigediofe 0l and 3 R 1L Stockedratiekdal 53 f oAt peripheral

backsheet 3 nay be selected froma group consisting
z@feaopl st we ikick-madd eg -ploastsi €2 f i13m b amdinat etdasnicitessuber
outer surface with a nonwoven fabric. When the plastic

14 b 20518 441 1@ deynetat € ird B EAREH SULf aCe-0fntih&tate
plastic film contacting the core 4 is wetted with

txyE %einﬁggfgﬂgaﬁﬁgg% gt %&ﬂﬂ:one of the top- and backsheets

2, 3. Inthe front waist region 6, an indicator 18 is interposed
between the backsheet 3 and the core 4 so that this indicator
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. Each of apertures formed through the plastic film
preferably has an aperture diameter in a range of 0.5 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 the plastic film
is in a dry state or the inner surface of the plastic film
contacting the core 4 is wetfed with urine, the backsheet 3 has
a total luminous transmittance in a range of 20 to 80 % and allows

a display content of the indicatoeor 18, for example, star marks
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a total lumnous transmttance in a range of 20 to 80
% and allows a display content of the indicator 18,
for exanple, star marks contoured by solid lines in
Fig. 1 to be visually perceived from outside the
backsheet 3. The core 4 conprises an absorbent

materi al 4A such as fluff pulp or a mixture of fluff
pul p and super-absorbent Q%Iyner particles and a

ti ssue paper 4B with 5 whi ch 'the absorbent material 4A

car&otﬁae%psg soﬁtt%tngaegafrptl 8 ; %Boe!@vﬁ%ua:tgl &ew&w&@%mm

a maski ng” sheet 21 support ng thereon At i on

GEP 1oLttty R o 0, SHRS 61 CERBES SeeaP e Thent

contoured by SO|Id Ilnes have becone visually
magerceiv bl utnons olitsT deulp cireabacksheetoB @ndtf pulp and

remai ning three star marks contoured by inaginary
sudenes baemet: volyaklkyppereeivabhedf s om outsigepdher with

backsheet 3. Fig. 2 is a sectional view taken al ong

Line dlabbolp o F e 072, the

r&gllcatogfl %%ﬁgf?%%%rtil‘ﬁié% ﬁgﬁkﬁggshe:% f’ %ftor 18
the |nd|cat|on elements 19 held in close contact wi

ShH@ fraskt hy SHBELU9TS TS el 7§ Sheet SPHYTING € Sreon

~relatively long in the vertical direction as viewed in

irFigationaadehastanl dutretheufpaveo BZ ifvmcishg rttherks. In the
backsheet 3 and an inner surface 31 facing the core

sthtelheliipdireatbany aliement st 20 eerpr ss&r dyers cohtoured
ink or the other coating material formng five star

by TBKS o P8Rl Bavd) pBELANGEL L 116, MErd 4 Cal) A .G LOR 55 de

the backsheet 3 and remaining three star marks contoured by
imaginary lines are not visually perceivable from outside the
backsheet 3.

Fig. 2 is a sectional view taken along the line ITI-IT in
Fig. 1. As seen in Fig. 2, the indicator 18 comprises the
masking sheet 21 and the indication elements 19 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 ocuter surface 32 facing the backsheet 3 and an inner
surface 31 facing the core 4. The indication elements 19
comprise layers of ink or the other cecating 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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on the inner surface 31 of the maski ng sheet 21. The
masking sheet 21 is joined to the backsheet 3 by
nmeans of intermttently -9- provided adhesives 23 and
substantially held in close contact wth the
backsheet 3. The masking sheet 21 is also held
together wth the indication elenents 19 in close ~
contact with the core 4, preferably joined to the
ti ssue paper 4B by neans of "hot nelt 5 adhesives 41.
T : a l,SS! r re jof
Dt et oy eane B ROt et s odd Gyl Ut edace
maskj ng sheet 21 is formed from water-absaor bent
W %F%%ﬂa& e 1 s THEM A AR pIoteslti 4y 1613 fihaeld together
apertures and this sheet 21 has total | um nous
withtansmi trahcet ofn 40 Hoeaortd dRein 10l dge idostdryr sidhetlandore
60 % or higher inits wet state. Termused herein
4, gryrstrabeyt-herimpkasin€ thiddde pebeFsid Byaneans of hot melt
thernmoplastic filmafter |left stand for 48 hours at a

'a eégiqeast pie qhezggfgg ee@?ﬁ%rﬁ# t%Iee E_SSSTL?% g]aggg(rjﬂly}ir]g%gl 'gined

wet state thernoplastic ers
t her nopl asti ¢ filn1havin%ﬁ$een i mersed 15 in

LYieaGT 18d Stater S O Adtte Hld BREESATES Sdrai ned

off wwth the filmheld between two filter paper
sheetlfeunterkiansushace 2pr essurerntd 0 £14mg/ariRfrore@sorbent
seconds. A preferred thernoplastic filmhas a

£ BRI IaRSarPtiiofsi Aadihangep 0firdl t Oy 100 W% aphdh@ires and
basis of a weight of a dry state thernoplastic film A

tkﬁrsegﬁéégdz]?Qlatshggggfll%jjncng It@aﬁ@?h%t'é'n%%? 40 % or lower
wat a range

er-absor bency I'n

in its dry state and 60 % 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 23°C and
aR.H. of 75 %. Termused herein "wet state thermoplastic film"
refers to a dry state thermoplastic fiim having been immersed
indistilled water for 1 minute and thereafter drained off with
the £ilm held between two filter paper sheets under a surface
pressure of 0.14 g/cm2 for 2 seconds. Apreferred thermoplastic
film has a water-absorption in a range of 5 to 100 wt% on the
basis of aweight of adry state thermoplastic film. Apreferred
thermoplastic film has a Klemm's water-absorbency in a range
of 1 to 10 mm and retains absorbed water substantially without
spreading. Such thermeplastic fiimis based on poiyclefin, 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 yethylene _10- or |inear

| ow density pol yethyl ene, and obtained by extruding a
composi tion including 20 to 80 w %of inorganic
particles having a particl$ di aneter in a range of O.

1 to |0 such as valium sul %fe, cal ci um car bonate or

htani [ ; . % 5 I :
BT B R
hydrophilic to forma starting filmwhich is then _
a r%%%ésﬁ%lloﬁl PG 15 SO SOcHEd St 4 YoaEPe it Particles
range of 100 to 300 %until a basis weight in a range
haofintha per80 cgen®l dse tachnevedngbhol 6. afccThepmoditf aervalium
to make the conposition 10 hydrophilic nay be kneaded

sullfattRe phastiué esrBoparé of dmdidier oxRy Badcoat eth Nwrs
the inorganic particles. In such thernoplastic film

oAb o8B B0R, Db el pRct e, UL, M [P S8 Shondgsion

presence of plural inorganic particles and between
e 1% | RHGF ORRA Lofit &r° stir FAces A5 aingpfiin which is then
noi st ur e- perneabl e fine apertures are forned around
morivese afliliyec apera-urasly Fheefraxienunt garticébeinizametee of 100
the fine aperture is in the order of 10.

VoSt ur enpenmeabikkibywefghheinphurahgdi be aperd WEsy BT is
neasured by the nethod specified in JI'S (Japanese

aclhri%%tdr.i alwﬁﬁ]dé%d)ﬂé Oﬁé@iff&re?bs ng](ee nqu@ercomposition

hydrophilic may be kneaded in the plastic or a part of modifier
may be coated on the inorganicparticles. Insuchthermoplastic
film, at least one of the inner and cuter surfaces 31, 32 becomes
a light scattering rough surface due to the presence of plural
inorganic particles and between the inner and outer surfaces
31, 32, moisture-permeable fine apertures are formed arcund
these fine apertures. Themaximumparticle diameter of the fine
aperture is in the order of 10u. Moisture-permeability of the
plural fine apertures as measured by the methoed specified in
JIS (Japanese Industrial Standard;} Z 0208 reflects the number
cf these fine apertures and a preferred moisture~-permeability
of the thermoplastic film is in a range of 1000 to 6000 g/m” -
24 hrs. Themasking sheet 21 comprising such thermoplastic film

contains the hydrophilicmodifier and the plural fine apertures,
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20 of these fine apertures and a preferred

noi sture-perneability of the thernoplastic filmis in

a range of 1000 to 6000 g/nm2 24 hrs. The naski ng

sheet 21 conprising such thernoplastic film contains

the hydrophilic nodifier and the plural fine

apertures, -11- so these fine apertures are flooded

and retain water as the fil is imersed in water.

Thus a high water-absorption‘is inmrediately achieved.

T t ' r i e i.hi.t e t.he -
B T N e Al ey
. as .the inger,and outer surfaces 31, 32 are wetted and ,
1§ né™RafEFdabsor FETER 1 i seSUSWR | &4 | CRHPFTREEPFPFOPY 1S

the observer to see the indication elenents 19
ingdigte the aobtievedsur f dde 32oself aturasnehe twotaglsmittance

| um nous transmttance of the nmasking sheet 21 is 40
o1 dnesy tine im%s@;@&]g taectheiobserverrifetoysees tde ¢ or

i ndication elenents 19 through the masking sheet 21

f it t rface S al.lumn
hjt(%}gér?s r%sfttg%cg%n%gagﬁgsogée& %%Pﬁ?é%érgl’rh?é% iaglt(jﬁlscwaetﬁtoend and

el enents 19 preferably have a color tone . )
tQﬁsﬁq?ﬁﬁﬁ Bridih t ho3®S of The'freski hf SheétcBitadgr the

the 15 backsheet 3. Print ink or coating materials
ohrsat €10 Hoosmet el ndicattonnet eapanss 10° priefer@blyhd uter
of hydrophilic type and preferably contains |ight
sscRideerning o margani enparbt £l esusliedys asrHldi G Dee of the

alumna so that the indication elenents scatter
masking sheet 21 is 40 % or lower, it is easy for the cbserver
to see the indication elements 12 through the masking sheet 21
from its outer surface 32 as the total luminous transmittance
reaches 60 % or higher.

The indication elements 19 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 19 preferably is of hydrophilic type and
preferably contains light scattering inorganic particles such
as silica or alumina so that the indicaticn elements scatter
light and make it further difficult to see the indication
elements through the masking sheet 21 from its outer surface
32 so far as the core is in a dry state and, when the core is

wetted, light scattering is sufficiently reduced to facilitate

the observer to see the indication elements 19 through the
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l'ight and make it further difficult to see the

i ndi cation 20 el enments through the maski ng sheet 21

fromits outer surface 32 so far as the core is in a

dry state and, when the core is wetted, |ight

scattering is sufficiently reduced to facilitate the

observer to see the indication elenents 19 through the

-12- masking sheet 21 fromits outer surface 32. Shape

of the indication elements'49 is not linmited to that

e opt.i.0 S n t aper

m%?%lting t he ?%d?gg?o?%f Q%%%% r%%?ﬁ%gg 3b5 hggagé Qe the
. described above, the masking sheet 21 nmay be faormed,
1At ICe SE N oW densi Pg?tpém&%ﬂ;u %%etkfﬁtfr i hailig b ated

basis weight in a range of 15 to 50 g/nR2 to avoid an
arghxdrgtiertehaty tdvilectwabski ng sheet 21 might deteriorate

a soft touch of the backsheet 3 with which the

nmaskimg tsleeat a2t rchogglyngontactsq: Jhisr i s Whdardhed as
reason that the | ow density pol yethyl ene f|In1usuaIIy

S t S cksheet h

e Rk O o I TP e P E 7 g Ty e
Uri ne absorbed by the core 4 |nned|ately reaches the
LRy ‘$hedt 121 depferfeuport,y aHhe iemifert fafd heates & basis
surfaces 31, 32 of the nmasking 15 sheet 21 is wetted

waigHt Gni e s sEMUS tan6us! theapbin aln byxiefyfime this
apertures formed through the nmasking sheet. 21 are

mdd100d; sMmeED AUr hDght ARt ieSUWtls a thet PBeEL AT R - ksheeat
surfaces 31, 32
3 with which the masking sheet 21 closely contacts. This 1s
for the reason that the low density polyethylene 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‘jﬁm®diately 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 plurality
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 inner surfaces of the
respective fine apertures which have been rough become smooth
and the total luminous transmittance of the masking sheet 21
correspondingly rises to 60 % or higher. Consequently, it is

now possible for the observer to ses the indication elements

19 through the backsheet 3 and the masking sheet 21. Themasking
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of the masking sheet 21 as well as the inner surfaces

of the respective fine apertures which have been

rough beconme snmooth 20 and the total | um nous

transm ttance of the masking sheet 21 correspondi ngly

rises to 60 % or higher. Consequently, it is now

possi bl e for the observer to see the indication

el ements 19 through the baﬁisheet 3 and the masking

sheet 21. The masking 13 et 21 having a
S%?Q%?ﬁﬁ§Q§Qﬁggfgwa£%é% %ﬂgﬁigi?ék ﬁ% %Q gep%%cﬁl%%Jhx

oes not spread any quantity o

t hat, onlly the portion of the nasklng sheet 21
PIEStActi g IPRE " PorITEH bRV He ok ET Y Aletifédcwi tH - S means

urine ethbItS arelatively 5 high total |um nous
thtatamgivt tasceocandconeforthaunesbing hehedéndl catdrdrcting the

elenents 19 lying in this portion becone visually

pdiericei wabtge tArOtheleWIHsithhert Ai €M 05148 a relatively
according to the |nvent|on makes it possible to

%@{e{ Qf Epﬁeggﬁgl Q- sml eca%r%a % Ehg oor:r y%.OOf the

Wt h urine base hé Vi sual
percelvable one or nore indication elenents 19. For
Qg&ﬁﬁﬂ%?” elﬁmﬁP§S 12 {¥eREndT i DA etfthtecres iswel ly
formof star marks |ying on the |ower part of the
pedicaperabld.s Uhsudldy wpereei Mabliedifromroll sicdertheg to the
backsheet 3, suggesting that the core 4 is wetted

it i drhea kevalt gdesknede by, dbesenvhsuald Yo pelseiovabh® area
15 star marks and the upper part of the core 4 IS

cﬁ?%h%lcggé @“3téagllglLeEngawféhQ£3HQ§bgg%8 %QSh%lly
ar ate

ed due tore

perceivable one or more indication elements 12. For example,
in Fig. 1, two indication elements 1% in the form of star marks
lving on the lower part of the diaper 1 is visually perceivable
from outside the backsheet 3, suggesting that the core 4 1is
wetted until the level defined by these visually perceivable
star marks and the upper part of the core 4 is still not wetted.
If the area of the ccre 4 wetted is enlarged due to repeated
urination, cone or more the remaining indication elements 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 transverse 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 masking sheet 21 is
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urination, one or nore the remaining indication
el ements 19 which have not been visually perceivable
in Fig. 1 beconme visually perceivable. In viewof its
intrinsic function, the 20 indicator: 18 may extend in
a transverse direction or both in the vertica
direction and in the transverse direction, instead of
extending in the vertical dhéection of the diaper 1.
In the present invention, the masking sheet 21 is -14-
y d w ri. f I t.5 4 ne ur
P e ing e or e 4 FEkTey Loobur ol T gsss ity 2!
that the layers of print ink or the other coating
SO Y AGhCOTEr vent 2 T i #rfe?Uiurtlace PEP P itHd Y that
maski ng sheet 21 from absorb 5 urine, these |ayers are
iy efeereatsl il eoality ink er, thientoerhmint tcemttiy adirstteiriatlechight
on the inner surface 31 of the masking sheet 21. For

prexaip eheeacte0buthecstar oWH@mﬂEkihg ssef enabtym absorb
gravure printed on the inner surface 31 in the form

f .an a Iy ral__spac t e ctive

ué%%%’ wa?Egggo a?%yg%%cegr%ne ﬁ?%gggﬁgﬁkerhgﬁ%i Tebé'e"

. the area of the masking sheet 21 free fromthe print

LR YR 1ot HerS Coldtt iyt nelt eFPEI 1VR&Y BEpeSit i vel T the
defined. Theoretically, the indication elenents 19

magad g sdekitnéd . ask ¢ heelmgnent saatlaptedhe os ber visual Imay be
perceivable as the total |umnous transmttance of the

prErskiang y1§reheet @2di i S€HrUPnkoihher dateraidned 1 evele form
and t he maski ng sheet
of an assembly of plural spaced dots or the respective star marks
are spaced one from another and thereby the area of the masking
sheet Z1 free from the print ink or the other coating material
may be positively defined. Theoretically, the indication
elements 19 can be defined as the elements adapted tobe visually
perceivable as the total luminous transmittance of the masking
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 elements 19 and to make the indication elements
19 visually perceivable as the masking sheet 21 is wetted and
its total luminous transmittance rises to the predetermined
level. 1In view of this, instead of printing the star marks on
the masking sheet 21, the masking sheet 21 may be held in close

contact with the core 4 so that the masking sheet 21 1s wetted

to rise its total luminous transmittance as the core is wetted
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21 is also defined as the sheet adapted to tenporarily
conceal the indication elenents 19 and to nake the
i ndication elenments 19 visually perceivable as the
maski ng sheet 21 is wetted and its total |um nous
transmttance rises to the predeterm:ned 20 level. In
view of this, instead of printing the star nmarks on
t he maski ng sheet 21, the n@;klng sheet 21 may be held
in close contact with the core 4 so that the masking
an%hegﬁmgl ﬂ&hQWHé bgéﬂﬂj S€ |t§ %9%@% EH gg?a luminous
transmttance as e cor IS we B e zone
exhi hiting a suff|C|ent total | um nous transn1ttance
LIS Seke HhE EOrRt e iTKUEOTY PeYtRivaby R HiE Pl e oRel the
exhi biting an insufficient total |um nous
zoryeaRgniibt anoe 2 ol makief tdieetore th vilsudlopspereesmabkence
may appear on the masking 5 sheet 21. In this case, a

tobﬁﬂﬂﬁah¥cﬁﬁk%@&ﬂjﬁﬂﬁﬁgfﬁ@@cé@ﬁ§§le%H@Q@@ééa@ohaﬂﬁﬁmggklng
the core 4 wetted with urine. In this enbodi nent of

sa%'%g maski g H%Stgé%g tg\hbﬁ%ﬁﬁéy' B%%U Rerugs. as,the o5

cation e emen e presen i nventi on has
been described with respect to the di sposable
SUSERES St fpd di%pett UP tHeFS nvetiet oRdi ¥ APphieaBte altsghis
to the indicator on body fluid absorbent articles
enppchnastopént hypeadk apershedncont ithentcordi dpeétsedrf serves
body fluid absorbent pads. The indicator according to
ast hige presentt igiventhentused wMitik the pesyedt Urdrention has

absorbent article conprises the masking
been described with respect to the disposable pants-type diaper,
the invention is applicable also to the indicator on body fiuid
absorbent articles such as open-type diapers, incontinent
diapers cor body fluid absorbent pads.

The indicator according to the present invention used
with the body fluid absorbent article comprises the masking
sheet and the indication elements wherein the masking sheet is
formed from flexible thermoplastic films, so there is no anxiety
that the presence of the indicator might deteriorate a desired
soft touch of the body fluid absorbent article. Furthermore,
urine absorbed in the masking sheet substantially does not
spread, sc 1t 1s ensured that the range indicated by the

indication elements reliably coincides with the range of the

core actually wetted with urine,
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15 sheet and the indication elenments wherein the
maski ng sheet is fornmed fromflexible thernoplastic
films, so there is no anxiety that the presence of
the indicator mght deteriorate a desired soft touch
of the body fluid absorbent article. Furthernore,
uri ne absorbed in the masking sheet substantially does
not 20 spread, so it is ens ged that the range
i ndi cated by the |nd|cat|o elenents reliably
coincides wth the rangg %ﬁ Lore actually wetted
wWth urine. 16- CL Al n a body fluid
absorbent article conpr|S|ng. a |liquid-pervious
sheet; 5 a liquid-inpervious sheet; a body fluid
absorbent core interposed therebetween; an indicator
1. nt erposedodet Ween ds aiod clribguitd enperlei cosprskeet :and
said core and conprising a water-absorbent sheet which
al | ows 1Sajd Qe viibud Wekest:ate to be visually
perceived from 10 outside said |iquid-inpervious sheet
and indi 10 Ienents enpararily conceal ed by said
wat er- gbs Pbequ gépuss§% rT&léter absor bent sheet
conprising a_porous thernoplastic filmhaving an
|nneF-§@ﬁﬂaééuﬁ§c@H§O§§ﬁ&Lc@Péeaﬁﬁteéﬁoéﬁﬁeﬁh§ﬁﬁpﬁégeen'
facing said |iquid-inpervious sheet; 15 said film
havi mg andétatokuhmnﬁugo$e@ﬁsmﬁﬁ&&nu&akﬁ 14@Qud-impervious

sheet and said core and comprising a water—absorbent sheet which
allows saild core in a welt state to be visually perceived from
outside said liquid-impervicus sheet and indication elements
temporarily concealed by sald water-absorbent sheet;

said water-absorbent sheet comprising a porous
thermoplastic film having an inner surface facing said core and
an outer surface facing said liguid-impervicus sheet;

said film having a total luminous transmittance of 40 %
or lower in a dry state and 60 % or higher in a wet state; and

said indication elements being held in close contact with

said inner surface.

2. The dindicator according to Claim 1, wherein said
thermoplastic film exhibits a Klemm's water-absorbency in a

range of 1 to 10 mm.
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or lower in a dry state and 60 % or higher in a wet
state; and said indication elenents being held in
close contact with said inner surface. 20 2. The

i ndi cator according to Caim1, wherein said
thernoplastic filmexhibits a Klernm s

wat er - absorbency in a range of 1 to 10 mm. -17-..3. -
The indicator according to aim1l or 2, wherein said
thernmoplastic filmcontains 20 to 80 wt % of inorganic

arti-¢l e ' : i.cl i anet in r e ...
3 e G P U Y e TSRy 20 B A0E said

of dains 1 gh ough 3, wherein said thernoplastic .
“ﬁliniﬁpgrﬁﬁtdi% l%ﬁ“s“if&:asl% ¢ of° PAot ¥ Pdr TRoFYanic particles

hydrophilicity. 5. The indicator according to C aim4,
easfierreivirsaiad pal@ lidier ganire tpar tirclkes aare cdatted wiot A0u.

at least a part of said nodifier for hydrophilicity.

6. The indicator according to any one of Clains 3

through 5, wherein said thernoplastic filmis

bt ai-ned : by, . di 5..1.h ' t_ai
o 901 2Led XUl 1D, A3, LEENER) 380, CONL A N9 pougn
t hen nnnoaxLaII¥lor biaxially stretching said

3t g Faim dedTeRties 9 o0t §°306 19 P ST ° wtd of

i ndi cator according to any one of Claims 1 through 20
meBli Mkwer giar daicd cipmdildatiiton el ements conpri se | ayers of
print
5. The indicator according to Claim 4, whersin said

inorganic particles are coated with at least a part of said

modifier for hydrophilicity.

6. The indicatocr according to any one of Claims 3 through
5, wherein saild thermoplastic film is obtained by extruding
thermoplastic containing said inorganic particles o form a

starting film and then moncaxially or biaxially stretching said

el

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 said water-absorbent sheet.



ink or other coating materials intermttently forned

on an inner surface of said water-absorbent sheet.

1g_ 8. The indicator according to any one of Clains 1
through 6, wherein said indication elenments is

defined by said core itself. 5 9. The indicator

according to any one of Clainms 1 through 8, wherein .. . -
said thernopl astic filn1haslg wat er - absorption in a

range of 5 to 100 wt % SUT

8. The indicator according to any one of Claims 1 through

6, wherein sald indication elements is defined by said core

itself.

g. The indicatoer according to any one of Claims 1 through
8, wherein said thermoplastic film has a water-zbsorption in

a range of b to 100 wt%.



