_w&- _ DI SPOSABLE DI APER The present invention
rel-ates generally to a dirsposable diapers and particularly to a di sposable
di,aper provided with an indicator allow ng discharge of body gfibybd4 to be
Vi'sual |y recoghi zed froman outside thereof. Japanese Uility
Model .- Application Lai d-Open Publication No. Hei3-58416 dijggkdsespp
dlsposable di aper having a indicator cogpr|5|ng a col or change | ayer
formed.on an inner surface of a backsheé made of a polyethylene film and -
“a col gred |iquid-perneable Iayer formed so as to cover the color change

| ayer. Wth such indicator WBiéP?Q%ﬂﬂE pthiprRhe col or change | ayer
becones transparent as a quantlty I schar ged ine attains through the
| i qui d- perneable | ayer to the col or change | ayer and consequently the
.color of -the I|qU|d perneabl e | ayer can be visually recognized from an

out si de t hereof.
The present invention relates generally to a disposable

diapers and particularly to a disposab;e diaper provided with
an indicator allowing discharge of body fluids to be visually
recégnized from an outside thereof.

Japanese Utility Model Application Laid-Open
Publication No. Hei3-58416 discloses a disposable diapér-
having a indicator comprising a color change layer formed on
an inner surface qf a backsheet made of a polyethylene film
and a colored liquid-permeable layer fo?med so as to cover
the color change layer. With such indicator of well known
art, the color change layer becémes transparent as a quantity.
of discharged urine attains through the liquid-permeable
layer to the color change layer and consequently the color of
the iiquid—permeable layer can be visually recognized from én :
outside thereof. |

According to the prior art as has been mentioned above,
it is.tacitly assumed that the backsheet is transparent or
translucent. Otherﬁise, the backsheet would prevent the color
of the colored liquid-permeable layer from.being visually
recognized. However, high transparency of the backsheet

causes a situation unacceptable for consumers such that an




i Abéording to the prior art as has been ‘ment i oned above, it is tacitly
assuned that the backsheet is transparent or translucent. OQtherw se, the

backsheet woul-d prevent the col or

f'om being visually recognized. However, high transparency of the

backsheet

causes a situation unacceptable for consuners such that an

of the colored |iquid-perneable |ayer

-2-  absorbent core of the diaper sneare? Wi th excretions mght be seen

through the backsheet and, even if the p
~materials fromwhich the absorbent core and

di aper are JEgisriene ROK/EYE thlr avd

' to maintain a selected portion of Phe backsheet transparent and to mak
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al so wel |

known to obtajin an air-perneabl e but .
extreme, various materials from which the absorbent core and

the other components of the diaper are made may be seen
through the backsheet. While it will be easy to maintain a

selected portion of the backsheet transparent and to make the

remaining portion opaque by printing and the like, such

measures will unacceptably increase a manufacturing cost of-

the backsheet.
It is also well known to obtain an air-permeable but
liquid-impermeable film by orienting plastic film which

contains fine particles of an inorganic substance such as

calcium carbonate or barium sulfate and to use this plastic

film as the backsheet of the disposable diaper. The
resultant film has a surface whitened by said fine particles
rising to a surface thereof and presents translucency or
transparency desired to condeal the absorbent core smeared
with excretions. However, such pléstic film can not be

effectively used in combination with said known indicator. .

In view of the problems as have been described above,
it is a principal object of the invention to provide a

disposable diaper so improved that, even when the backsheet

oblemis not so extrene, various
t he ot her conponents of the

ek8m8aLkad@eth exdidttidds WildhtPBetasy

e
will
S



! kiquid-inperneable filmby orienting plastic filmwhich contains fine

i particles of an inorganic substance such as cal cium carbonate or barium
sulfate and to use this plastic filmas the backsheet of the disposable
di aper. The resultant filmhas a surface whitened by said fine
particles rising to a surface thereof and presents translucency or

- transparency desired to conceal the absogbent core snmeared wth
excretions. However, such plastic filmcdan not be effectively used in
conbi nation with said known i ndicator. In view of the problens as

- have, been degil et SRYELr bernaobd MR PRl ool ShingimieLLTNETLRES O
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I ndi cator can be effectively used in -
_ inorganic substance, the indicator can be effectively used in
._ combination with such backéheet;

The object set forth above is achieved, according to
the invention, by a disposable diaper having-a front.waist
region and a rear waist region, said disposable diaper
comprising a liquid-permeable topsheet, a liquid-impermeable-
backsheet, a liquid-absorbent core disposed between these two
sheets, and an indicator provided on one of said front and
rear waist regions so as to be visually revealed when the
indicator is wetted with body fluids and thereby to make a

discharge of body fluids visually recognizable through said

. backsheet, said disposable diaper being characterized by

'that:

said backsheet is made of an air-permeable but liquid-
“fihpérmeable'oriented pléstic film containing fine particles
of an inorganic substance; | |

said indicator comprises a layer of ink disposed
between said backsheet and said absorbent core so as to be
visﬁally revealed when said layer of ink is wetted and a
covering layer disposed Eetween said backsheet and said layer

of ink in tightly contact with said layer of ink so as to




l

% eonbi nation wi th such backsheet. The object set forth above is-

i achieved, according to the invention, by a disposable diaper having a
front waist region and a rear wai st region, said disposable diaper
Gonprising a |iquid-pernmeable topsheet, a-liquid-inpernmeable backsheet, a
| i qui d- absor bent core di sposed between these two sheets, and an indicator
provi ded on one of said front and rear_walst regions so as to be visually
reveal ed when the indicator is wetted wth body fluids and.thereby to nake -
a discharge of body fluids visually recogni zable through said backsheet

~ said di sposaiéer hapera fgofhgﬁﬁcterlzed by that: sai d backsheet
is made of an air-perneable but |qU|d- i nperneabl e oriented plastic film

compri Sesa | ayeritst Td FEyeblns "BRIGE . foRkREb A ensthesantini "

absorbent core so as to be _visually reveal ed when said |layer, of ink is :
“wetted and a covi Rgefeyable srhedinpntRcfls hhe HRERSARE 1AVEDIAOR /| ayer
~of ink intightly contact with said layer of ink so as to
said ink covering layer is made of a paper sheet containing

said surfactant; said layer of ink is defined by a tissue
éapér forming a part of said abéorbent core and said ink
covering layer is defined by the second layer of ink applied
onto said tissue paper so as to éover said layer of ink from-
above; said ink covering layer is bonded to an inner surface
of said backsheet; and said backsheet is made of an air-
permeable but - liquid-impermeable oriented plastic £film
containing fine particles of titanium oxide, calcium

carbonate or barium sulfate.

Fig. 1 is a perspective view of a disposable diaper

- according to the invention as partially broken away;
Fig. 2 is a fraément#ry sectional view showing .aﬁ
important part of the diaper.taken along line Ii-II in Figqg.

1;

Fig. 3 is a view similar to Fig. 2 showing an
arrangement of said important part;
Fig. 4 is a view similar to Fig. 2 showing an

alternative arrangement;




#4- cover said layer of ink; and said covering layer contains a

. surfactant. I n preferabl e enbodi nents of the present invention, said
ink covering layer is nade of a paper sheet containing said surfactant,

- 8aid layer of ink is defined by a tissue paper formng a part of said
absorbent core and said ink covering layer is defined by the second | ayer
of ink applied onto said tissue paper g as to cover said layer of ink
from above; said ink covering |layer is bonded to an inner surface of said-
backsheet; and said backsheet is nade of an air- perneabl e but

“1i.qui d-i nper meablFd.gar i nied aplwiew csimikarche aF g ng2f ishowiag | anether

titani um oxi de, cal cium carbonate or barium sulfate. " Fig. 1is a
. perspecti Va1t ive Hrddirgdiehttd aper according to the invention as '
- partially broken away; Fig. 2 is a fragnentary sectional view

~ showing an i mpoggant parfy of tiefll 8RRY1LEK L 26289 |4 Nerblithly 'L
| another arrangement; and
Fig. 7 is a view similar to Fig. 2 showing further

another arrangement.

Details of a disposable diaper according to the.
invention will be more fully understood from the following
description _given‘ hereunder in reference with the
accompanyiﬁg drawings.

A pull-on or pants type disposable diaper 1 shown by
Fig. 1 in a perspective view .as partially broken away
coﬁprises a 1iqﬁid-permeable'topsheet.2, a liquid-impermeable
backsheet 3 and a liguid-absorbent core 4 disposed between
these two sheets 2, 3. The topsheet and backsheet 2, 3 are
bonded to each other along pdrtions thereof extending outward
beyond a peripheral edge of.the absorbent core 4. The diaper
1 has a front ﬁaist region 6, a rear'waist region 7 and a
crotch region 8 extending between fhese front and rear waist
region 6, 7. The front and rear waist region 6, 7 afe placed
upon each other along transversely opposite side edges

thereof with the topsheet 2 inside and bonded to each other
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%, Fig. 3 is aview simlar to Fig. 2 showing an arrangenent

of said inportant part; Fig. 4 is aview simlar to Fig. 2
showing an alternative arrangenent;
»5- _ Fig."5is aviewsimlar to Fig. 2 show ng another alternative
arrangenent ; Fig. 6 is aviewsimlar to Fig. 2 showng still _

" anot her arrangenent; and Fig. 7is,a viewsimlar to Fig. 2 shomﬁng
further another arrangenent. ?alls of a di sposabl e di aper

according to the invention will be nore fully understood fromthe
fol I ow ng Skeams | OF j0in¢Rg 3p0%eNAV intermPEEEPELE aRbhRgedh8long

acconpanyi ng draw ngs.
theltransversely opposite side edges thereof so as to define
.a waist-opening 12 and a pair of leg-openings 13. The waist-
and leg-openings 12, 13.are'p;ov1ded_along peripheral edges
thereof with waist-surrounding and leg-surrounding elastic
members 15, 16, respectively, bonded to an inner surface of
inner surfaces of the topsheet 2 and/or backsheet 3 in
elastically extended cpnditions thereof. The topsheet 2 is -
made of a nonwoven fabric or a perforated plastic film. The

backsheet 3 1is made of an air-permeable but liquid-.

impermeable white film having a light transmission of.30 ~

70%, which is obtained by orienting a plastic film containing
fine particles of an inorganic spbstance such as titanium
oxi&e, barium éulfate or calcium carbonate. Such film is
well known to those skilled in the art. The absorbent core
4 comprises'é mixture 4A of fluff pulp and a hydrocollid
-material such as superabsorbent poelymer particles molded iﬁ
an hourglass-shape and covered with a fissue paper 4B. The
front waist region 6 has an indicator 18 formed between the
| Backsheet 3 and the absorbent core 4, by which occurrence of
urine discharge is indicaﬁed to the mother of a diaper
wearing baby. The'indicator 18lis adapted to be.visually

.-revealed when the indicator 18 is wetted with urine so that




A pull-on or pants type disposable diaper 1 shown by Fig. 1 in a
perspective view as partially broken away conprises a |iquid-perneable
topsheet 2, a liquid-inperneable backsheet 3 and a |iquid-absorbent core 4
di sposed between these two sheets 2, 3. The topsheet and backsheet 2, 3

" are bonded to each other along portions thereof extending outward beyond
a peripheral edge of the absorbent core-% The diaper 1 has a front wai st
region 6, a rear waist region 7 and a crotch region 8 extending betmeen

- these front_and rear_waist region 6, 7., The front and, rear wai St i on 6,
7 are placéﬂ-Hﬁﬁ¥1%%%HeBFﬁeigaFSHgbetW%ﬁEﬁAiXmﬁ%cQﬂﬁkﬁ?$e EFBBQBd g
thereof with the topsheet 2 inside and bonded to each other ~
-6- by nedeckdhéet n3 nand ptheréby i thermothent tanabeangddablyngnfokmed

-_transversely opposite side edges thereof so as to define a waist-opening

.and a paf Hitiwbn@rest "gfapsr dx6haRgsl- and | eg-openings 12, 13 are
V|ded al ong peripheral edges

Fig. 2 is a fragmentary sectional view taken along a
line II-II. ‘The strip-like indicator- i8 extending
circumferentially of the front waist region 6 as viewed ih
Fig. 1 comprises a hydrophilic base sheet 21, thé previously
mentioned display elements 19 printed on an inner surface of
the hydrophilic base sheet 21, for example, in a florél
pattern, and masking zbnes 22 printed on an outer surface of
the hydrophilic base sheet 21.respective1y in sizeé at least
enough to cover the display elements 19 and coopepating with
the white backsheet 3 to conceal the display elegents so that
the'display elements 19 may be practically invisible from the
outside as long as the diaper 1 is iﬂ a dried condition
thereof. The masking regions 22 on the hydrophilic base
sheet 21 are bonded to an inner surface of the backsheet 3 by
intermittently applied hot melﬁ,type adhesives 23 so that the
display elements 19 may be‘maintained by'the hydrophilic base
sheet 21 in close contact with the backsheet 3. The display
elements 19 are preferably maintained in close contact with
the absorbent core 4 as shown and, in order_tq assure such

close contact, the display elements 19 themselves or the

DR o




- #hereof w th waist-surrounding and |eg-surrounding elastic nenmbers 15, -16,
respectively, bonded to an inner surface or inner surfaces of the topsheet
2 and/or backsheet 3 in welastically extended conditions thereof. The
topsheet 2 is made of a nonwoven fabric or a perforated plastic film The

' backsheet 3 is nmade of an-air-perneable but liquid- inpernmeable white film
-having a light transm ssion of 30 - 70%- which is obtained by orienting a

plastic filmcontaining fine particles of an inorgani c substance such as

‘titanium oxide, bariumsulfate or calciumcarbonate. Such filmis well

known to t RexEions Iaf the tydraphilic bage shast 2dr extendingr pdjacent

m xture 4A of fluff pulp and a hydrocollid material such as Superabsorbent

pol yner. parthe|dispidylcsl ements) T may s txivajesl dod they dissus papert d8sue

paper 4B. The front waist region 6 has an indicator 18 forned between the

backsheet }yaRfhdri FOHIDUELE Ydhebivy, WIHCBHRUAW bRNGAderstebdN®hat
di scharge is-indicated to the nother of a diaper wearing baby. The

_“indicator ﬁd 1@\9&‘&%@6& Dffod 18U dres '¢¥ WS L LMPLIIG 1BdicAAr 18 TS

lrmetted Wi t ne so

each defined by a length L may be left not bonded to the
backsheet 3, if it is desired.

The hydrophilic base sheet 21 for the indicator 18 is
formed by an uncolored hydrophilic paper, for example; having
a basic weight_of 15 ~ 40g/m?, a printability for both sides
and containing pulp of 50% or higher by weight. Each display
element 19 comprises a first coating layer obtained 'by

. printing or applying an aqueous ink or a coating material
cbntaining 5 ~ 20% by weight of a pigment having a color’
differént from those of the hydrophilic base sheet 21, the
masking regions 22 and the backsheet 3, 5 ~ 35% by weight of
light scattering fine particles of an inorganic substance
such as silica or aluﬁina, 5 ~ 25% by weight of a hydrophilié

 polyacrylate binder and 30 ~ 75% by weight of water onto an
inner.surface of the hydrophilic base sheet 21. The display
element - 19 maintains the whiteness due to the 1light
scattering effect by the particles of the inorganic substance
as long as the display element 19 is in a dried condition

thereof but presents a bright=96lor_when the display element




- =7- display elenents 19 can be visually recogni zed through the
3 and thereby the not.her can be reliably infornmed

exchange.
Fl-11

The

Fig. 2 is a fragnentary sectional view taken along a

backsheef
of atimng for diaper

i ne

strip-like indicator 18 extending circunferentially of

~the front waist region 6 as viewed in Fig. 1 conprises a hydrophilic base
~.sheet 21, the previously nentioned dispyay elements 19 printed on an inner
~surface of

the hydrophilic base sheet 21, for exanple, in a floral

-pattern, and masking zones 22 printed on an outer surface of the

hydr ophi | i d9ase weeeted? witdspecineebjynce  thecdiatht escattenimgheffiectver

conceal - th

" the display elements 19 and cooperating with the white backsheet -3 to
Qb rdd e Ch8aCEHE WRitBAbss! 18 UotespsHEiRdty 18s€RY Bich

-practically invisible fromthe outside as long as the difaper 1 is in a
s.dried conditiagn therepf. he nmasking regions 22 .t he cophiLi ase -
Csheet 21 arPTERE TN 1A nErRBtTaR ok FePRidLGeRtibdr 14V Ry BBt alfed

intermttently appljed hot nelt, type adhesives 23 so that the dispLaX .
rent s 1 PWBEMEIRG RRiIARRLANG [0 REReons [ink Pxs@ coating materia

containing 10 -~ 40% by weight of fine particles of an
inorganic substance such as silica or alumina, 5 ~ 25% bﬁ
Qeight of a hydrophilic polyacrylate binder, 0.05 ~ 0.5% by
weight of a surfactant and 40 ~ 85% by weight of water onto
an.outer surface of the hydrophilic base sheet 21 in a size
enough to cover the associated one of display elements 19.

The surfactant may be selected from a group consisting of an

' anionic surfactant such as that known under the trade name of

AEROSOL OT, a cationic surfactant, a nonionic surfactant or

an amphoteric surfactant. The masking region 22 maintains

the whiteness under a light scattering effect thereof and

thereby prevents the associated display element 19 from being
visually recognized as‘Iong as the masking region 22 is in é
dried condition thereof. When the masking region 22 is
wetted with urine, the light scattering. effect decreases
until it allows the display element 19 to be visually
recognized théfethrough and'the.display element 19 itself
presents a bright color. Consequently,. the display element 19

can be clearly recognized through the masking region 22




‘fgheet 21.in close contact with the backsheet 3. The display elenents 19:

- ar e preferably mai ntai ned in close contact with the absorbent core 4 as
$hown and, in order to assure such close contact, the display elenents 19
f%enselves or the -8- portions of the
hydrophilic base sheet 21 extending adjacent the display elenents 19 nmay
"be bonded to the tissue paper 4B by neqﬂs of hot nelt adhesive. It should
~be understood that |ongitudinally opposite zones of the strip-like
"indicator 18 each defined by a length L may be | eft not bonded to the

backsheet asddcidtdd Weeh' ¢his disp 1}1%Iléﬂéﬁﬁhll|9l .C bpse hpdebphilfier the
| ‘indicator 18 is formed by an uncol ored hydrophilic paper, for exanple,.

having a hagls p szgota/ééra fi’ﬁ{\ ééi:teﬁﬁf?&igg gagaa* ts‘l).ELc &E\ﬁhﬁes

and contalnlng hi ghe y wel ght |sp enen

*cOnprises fi ng | ayer obtaj ned prlnt or

" agueous | n %?H}& nagEtRg| re%%%lﬁ/'hd‘ s eﬁﬁw%&f egls
"plgnent haV|ng a color

o the display elements 19 as long as the hydrophlllc base sheet

21 is in a dried condition thereof but facilitates the
display elements 19 to be clearly récognized therethrough
when it is wetted with urine.

The backsheet 3 has, on a surface thereof, fine.
irreqgularities formed by fine particles of an inorganic
substance rising to the surface aﬁd these irregqularities
present the whiteness under the 1light scattering effect
thereof to conceal the absorbent core 4 as well as the
iﬁdicator 18 without a demand for any coloring treatment.

..COnAequently, it may sometimes occur that, even when the
| display elements 19 present a bright color and the
hydrophilic base sheet 21 as well_as the masking regions'22
facilitate the display elements 19 to be seen through them aé
Ithese components are wetted with urine, the dispiay elements

19 can not be visually recognized through the backsheet 3.

~ However, the masking regidns'22 maintained in close contact
with the backsheet 3 contain the surfactant adapted to be

.'dissolved in urine when the masking regions 22 are wetted

with urine and to serve as a wetting agent for the inner




+ different fromthose of the hydrophilic base sheet 21, the masking regions
22 and the backsheet 3, 5 - 35% by weight of |ight scattering fine .
particles of an |norgan|c substance .such as silica or alumna, 5 - 25% by
wei ght of a hydrophilic polyacrylate binder and 30 - 75% by wei ght of
water onto an inner surface of the hydrophilic base sheet 21. The display
el enent 19 mai ntains the whiteness due tq.the light scattering effect by
the particles of the inorganic substance™ as |long as the display el enent 19
is in a dried condition thereof but presents a bright color when the

di spl ay el eftaftace of the backsheet 3 so that the inne®- sutface oft the with
~urine since the Iight scattering effect decreases and the whiteness is

- poreshonalelgat 3 Fpcl ol agLed BLina2EaodR ERSrerioRa N "
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| indicator 18 to be seen through the packsheet 3. It should
be understood that content of the surfactant in said second
coaﬁing layer is preferably 0.05 ~ 0.2% by weight per uniﬁ
area 6£ the backsheet 3. Excessive content of the
surfactant, particularly h;gher than 1% by weight, may cause:
urine in which the surfactanf_is dissolved to pass without
enéountering any serious obstruction through air-permeable
‘fine perforations peculiar to the backsheet 3 and to wet the
‘outer surface thereof. To dispel all these-apprehensions, the
adhesive 23 is preferably applie@ intermittently at least
ont6 regions corresponding to the respective display elements
19 and, more preferably, the adhesive 23 is applied over an
area less than 70% of each display element 19. Preferably,
the adhesive 23 used for this purpose contains no oilsr
ingredient which has a possibility of permeating into the
- masking regions 22.
The indicatqr 18 bonded to the backsheet 3 has
longitudinally opposite end portions thereof each defined by
a lgngth L, which are left not bonded to the backsheet 3,

i.e., freely deformable so that these end portions may be apt




" weight of a hydrophilic polyacrylate binder, 0.05 - 0.5%by weight of a
surfactant and 40 - 85% by wei ght of water onto an.outer surface of the
hydrophilic base sheet 21 in a size enough to cover the associ ated one of

“display elenents 19. The surfactant nay be selected froma group
consisting of an anionic surfactant such as that known under the trade
nanme of AEROSCL OTI, a cationic surfactd2, a nonionic surfactant or an
anphoteric surfactant. The masking region 22 maintains the whiteness
under ‘a light scattering effect thereof and thereby prevents the
associ at edg'fcﬂ f9mg in centady vibh bhenabsorbent| gorecdgni Thesasfrerdyas

';the masking region 22 is in a dried condition thereof. When t he maski ng
" region 22 idefowndlsle wrd portions ellowld quaattity of ddsthatrgedcuednes
until it allows the display elenment 19 to be visually recognized

_stheret hrough, *Boralacl S CLRES Mbddrbbft! {cofk o MaiEdudh Dkl CahAl -

Gonsequent |y, enent 19 <can be clearly recogni zed through the
asking re im¥22 . . . '
e gi:oxj ions into the regions of the display elements 19 bonded

to the backsheet 3. The length I;-of each, end portion
functioning in this manner is preferably 10mm or longer.
Fig. 3 is a view similar fo Fig. 2 showing an
alternafive arrangement according to the invention. In this
ar;angement, the indicator 18 describes an undu;ation
repeating rise and fall defined by crests 30 and troughs 31l.
~ The indicator 18 comes in cotact at the respective crests 30
with the absrobent core 4 and is bonded at thé respective
troughs 31 to the backsheet 3 by gdhesives 23. . The display
_elements 19'are:present at the respectiveltrouéhs 31 and the
masking region 22 is formed on the entire outer surfaée of
the hydrophilic‘base'sheet 21. A quantity of discharged
ﬁrine permeates from the absorbent core 4 through the crests
' 30 into the display elements 19; An undulant-cdnfiguration
of the indicator 18 allows.the indicatof 18 to be reliably
maintained in contact with the baéksheet 3 as well as the
‘absorbent core 4 even when the backsheet 3 is separated from
the absorbent-core 4. The .surfactant contained in the

. masking area 22 not only helps the backsheet "3 to become




#]0- . associated with this display elenent 19. The hydrophilic base sheet
21 has a light scattering characteristic simlar to that of the masking
‘regions 22, i.e., effectively conceals the display elenents 19 as |long as-
t'he hydrophilic base sheet 21 is in a dried condition thereof but
facilitates the display elenents 19 to be clearly recognized therethrough
~when it is wetted with urine. The_fmacksheet 3 has, on a surface
thereof, fine irregularities formed by fine particles of an inorganic
‘substance rising to the surface and these irregularities present the
: whiteness urajeidlye tinaysmissditvesr bnfy edIsnst fadtidddefteso aornpeaitite of
" absorbent core 4 as well as the indicator 18 without a demand for any

col oring trepddfdtged PEREUEH Idpredd i IHEdrBRA LW hible t@vaghehen
tthe display elenents 19 present a bright color and the

. hydrophi i S | . ' Lo acilistate the
)l spiay ol Hhoihd 1EREEeRy BR2fE S MBI S Tine B °18 €8 pelTaRithyt | o
owith urine, the display elenent 19 ¢ not. be_visual ly recogni zed t hrough
" the backs hé’é?t@?g ‘F&\EV@F}I‘?h%néragkﬁﬁailigg?:ﬁﬁ§a%§dwai ntai ned in close
.contact wth the backsheet 3 contain the surfactant adapted to be

T Fig. 4 is a view similar to Fig. 2 showing still

another arrahgement of the invention. In this arrangement,
the indicator 18 comprises the hydrophilic base sheet 21 and
‘the display element 19 printed on the inner surface of the
hydrophilic base sheet 21. The hydrophyilic base sheet 21 is
bonded by hot melt type adhesives 41 to the tissue paper 4B
' 80 as to maintain the display element 19 in close contact
. with the. tissue paper 4B and the backsheet 3 is bonded by

hot melt adhesives 42 to the tissue paper 4B to maintain the

"~rﬁydfophilic base sheet 21 in close contact with the backsheet
3. The 4indicator 18 accbrding to this arrangement is
suitable for a situation in which the indicator 18 can be
concealed only by the hydrophilic base sheet 21, since é

| basic density of the hydrophilic base sheet 21 is relatively
high in this arrangement. The masking :egiqns 22 provided in
the arrangements shown by Figs. 2 and 3 will be unnecessary
as far as the hydrophilic base sheet 21 has a sufficient
concealing effect as in this arrangement. Even when the

hydrophilic base shee£'21 has a concealing effect of the same




i ssolved in urine when the masking regions 22 are wetted wth urine and
to serve as a wetting agent for the inner : surface of the .
backsheet 3 so that the inner surface of the backsheet 3 is also wetted
wWith urine and thereby the light scattering effect decreases enough to

" facilitate the indicator 18 to be seen through the backsheet 3. It

_ should be understood that content of thyg.surfactant in said second
coating layer is preferably 0.05 - 0.2% by wei ght per unit area of the
backsheet 3. Excessive content of the surf actant, particularly

* hi gher 't harddifodey aitivse poviaded byirthee Hyrdndplﬁliitmé:&aﬂ‘fshaed:mli in

" dissolved to pass W t hout encountering any serious obstructi©®on through

‘ai r - per neallify Oﬁf&iéfmdlspe m,?cvhhg 9034 b%ﬁ@'i‘%ro%hﬁ ndd paget the

.out er surface t ere se appre ensi ons adhesive 23

"i's preferabl qupﬁtlfd o %glrm ttﬁ?t !t%e arraaxiséemenr% Osfxg\gr'xo%ir croirgr_es&)og_gl ng

“to the res

- useful also for a situation in which the backsheet 3 has &

relatively high content of the inorganic substance particles
and/or an orientation or draw ratio and a relatively high
_concealing effect. In.this indieator 18, the same quantity
of surfactant as contained in the masking regions 22.
according to_the arrangements shown by Figs. 2 and 3 is
contained in the hydrophilic base sheet 21.

Fig.. 5 is a view similar to Fig. 2 showing furfher
another arrangement of the invention. In this arrangement,
the indicator 18 comprising the hydrophilic base sheet 21,
the-masking region 22 formed on the inner surface of the
hydrophilic base sheet 21, and the display element 19 formed
on the inner surface of the masking regien 22. The
hydrophilic base sheet 21 is bonded by hot melt type
adhesives 41 and 43 to the tissue paper 4B and the backsheet
3, respectively, and fhe becksheet 3 is bonded by hot melt
type adhesives 42 to the tissue paper 4B. The hydrophilic
base sheet 21 and the ﬁasking region 22 contain the
surfactant of 0.1 -~ 0.2% by wéight per unit area of the

backsheet 3. It should be ﬁnde:Stopd that any one of hot




f"lguand; nore preferably, the adhesive 23 is applied over an area | ess .t han
_ZQ?bof-each di splay glenment 19. Preferably, the adhesive 23 used for this
. purpose contains no oily ingredient which has a possibility of permeating

..Fato the .masking regions 22. The indicator 18 bonded to the
-backsheet’ 3 has longitudinally opposite end portions thereof each defined
by alength L, which are left not bondgg.to the backsheet 3, i.e., freely
~deformable so that these end portions may be apt S

-12- to come in contact with the absorbent core 4. These freely

~ def or mabl e melt pype adhesivey 41qudlt ahgd 43 mhy dereddshinates aso faer asat e
- fromthe absorbent core through these end portions into the Tegions of the
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Fig. 3. i%aéiéﬂégﬁ §i@déﬂtﬁg EQSuezﬁﬁgg%ngB.aﬂreas, patterns and -
.locations of these adhesive spots are optional as long as the
effect to conceal the display elemen£ 19 on the diaper in a
dried state thereof is not degraded. |
Fig. 6 is a view similar to Fig. 2 showing another
variant of arrangement according to the invention. 1In this.
arrangement, the indicator 18 comprises the hydrophilic base
sheet 21, the display element 19 printed on the outer surface
of the hydrophilic base sheet 21 and the masking region 22
.formed on said display element lé. The hydrophilic base
sheet 21 is bonded by hot melt type adhesives 41 and 43 to
theitissue paper 4B and the backsheet 3, respectively. The
hydrophilic base sheet 21 comprises a tissue paper containing
100% of pulp, just as the tissue paper 4B of the absorbent
core 4 is. The hydrophilic base sheet 21 has a high watér
absorbability and contains no surfactant. .The display
element 19 is formed by printing the aqueous ink containing
2.0% by weight of the surfactant onto the outer'éurface of
the hydrophilic base sheet 21 and the masking region 22 is
formed by printing the aqueous ink containing 0.65 ~ 0;;% by

weight of the surfactant onto the outer surface of the




~alternative arrangenent according to the invention. In this arrangenent,
the indicator 18 describes an undulation repeating rise and fall defined
by crests 30 and troughs 31. The indicator 18 cones in cotact at the
‘rlespective crests 30 with the absrobent core 4 and is bonded at the
respective troughs 31 to the backsheet 3 by adhesives 23. The display
el ements 19 are present at the respectiyg-troughs 31 and the masking
region 22 is fornmed on the entire outer surface of the hydrophilic base
“sheet 21. A quantity of discharged wurine perneates fromthe absorbent
core 4 thr hydrapleikiedase Hheet 21 8o disploapoyieanthesdisplay elbdmeatt
configuration of the indicator 18 allows the indicator 18 to be reliably
mai nt ai ned g, contact with the backsheet 3 as well as the absorbent core 4
~even when the backsheet 3 is separated from the absorbent core 4. The

fgr nggﬁgt contaigied 14 e a”@ié&z”%ﬂiﬁ%z?zt&o?i‘.g?' % heh&siddeahaekabeet 3
h variant of the arrangement according to the invention, in
which the display element 19 is prinfed on the tissue paper
4B and the masking region 22 is also printed-on the tissue
paper 4B so as.to cover the'display element 19. The tissue
paper 4B is bonded by hot melt type adhesives 42 to ‘the.
baqksheet 3.

In the disposable diaper according fo the invention,
the backsheet is made of an air-permeable but 1liquid-
impermeable plastic film having the surface whitened by the
inorganic substance contained therein and rising to the
surface. There is provided the indiéator on the inner
surface of this bécksheet. In this indicator, the ink
covering layer is disposed between the layer of ink and the
backsheet so as to be visuélly revealed when the ink covering

| 1ayer is wetted with discharged urine and contains a desired
quantity of surfactant. When the indicator is wetted with
- discharged urine, the surfactant is dissolved in the urine
and'the whitened inner surface of the backsheet is also

wetted therewith until the indicator can be clearly seen

through the backsheet. In this manner, the diaper according




rapldly transm ssive but- also facilitates a quantity of discharged urine
to spread fromthe crests 30 to the troughs 31 and thereby hel ps the

di splay el ements 19 to be rapidly wetted with urine and visually reveal ed.

. ' PLg. 4is aviewsimlar to Fig. 2 showing still another arrangenent of

t'he invention. In this arrangenent, the indicator 18 conprises the '
‘hydrophi lic base sheet 21 and ‘the displLgy element 19 printed on the inner
surface of the hydrophilic base sheet 21. The hydrophyilic base sheet 21
is bonded by hot nelt type adhesives 41 to the tissue paper 4B so as to
‘mai nt ai n t hkeodi e ayimvemeiodn 1%l bows osthe ord fanipermmédablde ButssUsiqaipbs 4B
and the backsheet 3 is bonded by hot nelt adhesives 42 to the tissue paper-

‘4B to mai ntﬁhﬁei‘ﬁéab!ﬂ&dr%‘!ﬂiéﬁ& baggigheeb 2bd N &fP6CL £PRIRC! el e
“backsheet. : The indi Cator 18 according to this arrangenment 1Is

ui't abl.e fo o] L.C cator 18 can be concealed only
'fthe hydré ﬁbﬁ#%egggegéﬁeet angg%gg%? basic density of the hydrophilic
e sheet 21 is relatively hlgh in this arrangenent. The masking regions,
provided in- the arrangenents shown by Figs. 2 and 3 will be unnecessary
‘ar-as the hydrophilic base sheet 21 has a sufficient concealing effect
tn thls arrangenent. Even mhen t he ' '

I
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| Fydr ophi |l i ¢ base sheet 21 has a concealing effect of the sanme

+14- _degree as those provided by the hydrophilic base sheet 21 in the
arrangenents shown by Figs. 2 and 3, the hydrophilic base sheet 21
according to the arrangenent shown by Fig. 4 is useful also for a

" situation in which the backsheet 3 has-a relatively high content of the
‘i norgani ¢ substance particles and/or arl®rientation or draw ratio and a
rtelatively high concealing effect. |In this indicator 18, the sane
quantity of ~surf actant as contained in the nmasking regions 22

. accor di ng (BAhLSCLAMERNR: shown by Figs. 2 and 3 is contained in the
* hydrophilic base sheet 21. Fig.. 5is aviewsinlar to Fig. 2

showi ng further another arrangenent of the invention. In this arrangenent,
the indicator 18 conprising the hydrophilic base sheet 21, the nasking

i:region 22 fpyned praidsosabpe aﬂaﬁéﬁehahhaea Evenephalise Ragdonhapd al,

and the display elenment 19 forned
' rear waist region, said dlsposable diaper comprising a

liquid~permeable topsheet; a liquid-iﬁpermeable backsheet, a
liqﬁid-absorbent cofe disposed between these two sheets, and
an indicator provided on one of ffont and rear waist regions
so as to be visually revealed when the indicator is wetted
with discharged body fluids and thereby to make discharge of
body fluids visually recognizable through said backsheet,
said disposable diaper being characterized by that:

said backsheet is made of an air-permeable but liquid-
impermeable oriented plastic film containing fine particles
of én inorganic substance;

said indicator comprises a layer of ink disposed
between said backsheet and said absorbent core so as to be

-visually revealed when said layer of ink is wetted with

discharged body fluids and an ink covering layer disposed
between said backsheet and said laygr of ink in tightly
contact with said layer of ink so as to cover said layer of
ink; and

said ink covering layer contains a surfactant.
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@n the inner surface of the masking .region 22. The hydrophilic base
sheet |21 is bonded by hot melt type adhesives 41 and 43 to the tissue
paper 4B and the backsheet 3, respectively, and the backsheet 3 is bonded
By hot melt type adhesives 42 to the tissue paper 4B. The hydrophilic

base sheet 21 and the masking region 22 contain the surfactant of 0.1 -
0.2% by wei ght per unit area of the badRsheet 3. It should be understood
t hat any one of hot -15- nelt type
adhesives 41, 42 and 43 may be eI|n1nated as far as .the indicator 18 _can

be mai ntai Red i nAddsPoselecdigper aseonding foeClaima + Wherein gaidper

4B. Areas, patterns and |ocations of these adhesive spots are optional as

| ong as t hdnkefdoa@rimy dayenlis hmadé spf sy papernshéétoconbainingesaid a
dried state thereof is not degraded. : Fig. 6 is aviewsimlar to

Fig. 2 showyirasigidier variant of arrangenment according to the invention. -
Inthis

3. A disposable diaper according to Claim 1, wherein said
covéring layer comprises said paper sheet and a second 1ayef
of ink applied onto a surface of said paper sheet facing said

backsheet and containing said surfactant.

4. A disposable diaper according to Claim 1, wherein said
layer of ink is defined by a tissue paper forming a part of
said absorbent core and said ink covering layer is defined by
the second layer of ink applied onto said tissue paper so as

to cover said layer of ink from above.

5. A disposable diaper according to Claim 1, wherein said
ink coﬁering layer is bonded to an inner surface of said

| backsheet.

6. = A disposable diaper according to Claims 1, wherein said
backsheet is made of an alr-permeable but liquid-impermeable
oriented plastic film cohtaining fine particles of titanium

oxide, calcium carbonate or barium sulfate.
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arrangenment, the indicator 18 conprises the hydrophilic base sheet 21, the
I splay el ement 19 printed on the outer surface of the hydrophilic base
heet 21 and the masking region 22 forned on said display elenent 19. The
Hydrophilic base sheet 21 is bonded by hot melt type adhesives 41 and 43
! to the tissue paper 4B and the backsheet 3, respectively. The hydrophilic
. base sheet 21 conprises a tissue paper €0ntaining 100% of pulp, just as
the tissue paper 4B of the absorbent core 4 is. The hydrophilic base sheet
21 has a high water absorbability _and contains no surfactant. The
display elenent 19 is forned by PrBr®iAgRtAeCafueous ink containing 2.0%
by wei ght of the surfactant onto the outer surface of the hydrophilic base
sheet 21 and the masking region 22pigposhRid®dagsr Printing the aqueous ink
containing 0.05 - 0.2% by weight of the surfactant onto.the outer surface

of the A disposable diaFer includebb-a topEKedt)is Basksheeet 21°
so as to cover the display el enen 19.

and an absorbent core therebetween. The backsheet is made of
. an air;permeable but liquid-impermeaﬂle plastic film having
a. surface thereof whitened by fine particles of an inorganic
substance contained therein. An indicator 18 provided
between the backsheet and the absorbent core. The indicator
includes a layer of printed ink adapted to bel visually

revealed when it is wetted with discharged urine and a

masking region disposed between the layer of printing ink and

the backsheet so as to cover the layer of printed ink, and

the masking region contains-a surfactant.

Refer to Fig. 2.

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Reilaced

:




Fig. 7is aviewsimlar to Fig. 2 show ng another variant of the
arrangenent according to the invention, in which the display elenent 19 is
printed on the tissue paper 4B and the nasking region 22 is also printed
on the tissue paper 4B so as ‘to cover the display el enent 19. The tissue
paper 4B is bonded by hot nelt type adhesives 42 to the backsheet 3.

In the disposabl e di aper according to the invention, the backsheet is nade
of an air-perneable but liquid- inperneable plastic film having the
surface whitened by the inorganic-subgtance contained therein and rising
to the surface. There is provided the indicator on the inner surface of
t hi s backsheet. In this indicator, the ink covering layer is disposed
between the |layer of ink and the backsheet so as to be visually reveal ed
when the ink covering layer is wetted with discharged urine and contains a
desired quantity of surfactant. When the indicator is wetted with

di scharged urine, the surfactant is dissolved in the urine and the
whi t ened i nner surface of the backsheet is also wetted therewith until the
i'ndi cator can be clearly seen through the backsheet. In this manner, the

di aper accordi ng
FIG.|
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-*17- to the invention allows the air-perneable but |iquid-
I npernmeable plastic film to be effectively used in conbination with

the indicator. -18- WHAT IS CLAI MED

| S: 1. A di sposabl e di aper having a front waist region and a rear
wai st region, said disposable diaper conprising a |iquid-perneable
topsheet, a |iquid-inperneabl e backsheet, a |iquid-absorbent core disposed

bet ween these two sheets, and an indicator provided on one of front and
rear wai st regions so as to be visu%!gy reveal ed when the indicator is
wetted wth discharged body fl uids aA

FIG.2

d thereby to nmake di scharge of
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Body fluids visually recogni zabl e through said backsheet, said disposable

di aper being characterized by that: sai d backsheet is made of an
al r-permeabl e but liquid- inperneable oriented plastic film containing
fine particles of an inorganic substance; said indicator conprises

a layer of ink disposed between said backsheet--and sai d absorbent core so

as to be visually revealed when said |layer of ink is wetted with

di scharged body fluids and an ink coxpzing | ayer di sposed between said

backsheet . and said layer of ink in ti'ghtly contact with said |layer of ink

so as to cover said layer of ink; and said ink covering | ayer

contains a surfactant. 18 ;éjx 2. A

di sposabl e di aﬁi&c&di ng to’rCI aim1l, wherein said “ink _covem gé_layer S
€ fi | 1§ St 2 N 4

made of a pap ont ai
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3. A di'sposabl e di aper according to Claim1l, wherein said covering |ayer
conprises said paper sheet and a second layer of ink applied onto a
surface of said paper sheet facing said backsheet and containing said
surfactant. 4, A di sposabl e di aper according to Caim 1, mher§Q@,§@jq%
layer of ink is defined by a tissue paper. formng a part of said absorben
core and said ink covering layer-is defined by the second |ayer of ink
applied onto said tissue paper so-as te20ever said |ayer of ink from
above. 5. A di sposabl e di aper according to Caim1l, wherein said ink
covering layer is bonded to an inner surface of said backsheet. 6.. A
di sposabl e di aper according to Clainms 1, wherein said. backsheet is nade of
an air-perneabl e but |iquid-inperneable oriented plastic film containing
~fine particles of titanium oxide, caPBBERAESrbonate or barium sulfate.

DI'SPOSABLE DIAPER

'-A'dispésable diaper includes a topsheet (2), a backsheet (3)
and an absorbent core iﬂl_therébetween. The backéheet;igl is
made of an air—permeable but iiquid—impermeable plastic f£film
having a surface thereof whitened by fine particles of an
inorganic substance éqntaihgd- therein. An indicator (18)
provided between;the*backéheétilgL_and the absorbent core
(4). The indicator l}fﬂ_ inclﬁdes' a 'laye;. of printed ink
adapted to be visually revéaled when' i§ is wetted with
discharged urine and a maskiﬁg3;egiqn {22) disposed between
the layer of prinﬁing ink ahd fhe backsheet so as to cover
the layer of printed "ink,“_énd.'the ‘masking region :iggl

contains a surfactant.

Figure 2. o REPLACEMENT SHEET
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