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- ™ DI SPCSABLE DI APER The present invention

;rglates to a disposable diaper and nore particularly t ) bg;q%ggﬂﬂ
~di aper provided with an indicator serving to tell a nmother her~baby‘s
urination. Japanese Laid-Qpen Utility Moddel Application No. Hei 3-

58416 di scl oses a di sposabl e di aper eqapring I ndi cat or means having a
col or changing layer formed on an inner surface of a backsheet of the
di aper and a col ored perneable layer fornmed to cover the col or changing

| ayer. Wth the known indicatqr jty of urine discharged onto
the diaper perneates through ?ﬁ§$§§§§%ﬁﬁ|e ayer into the color changing

| ayer which is thereupon made transparent and transmts the color of the
per neabl e | ayer therethrough so

The present invention relates to a disposable diaper
and more particularly to a disposable diaper provided with an
‘'indicator serving to tell a mother her baby's urination.

Japanese Laid-Open Utility Model Application No. Hei3-
58416 discloses a disposable diaper employing indicator means
having a color changiné layer formed on an inner surface of
a backsheet of the diaper and a colored permeable layer
formed to cover the color changing layer. With the known
indicator means, a quantity of urine discharged onto the
diaper permeates through the permeable layer into the color
changing layer which is thereupon made transparent and
traﬁsmits the color of the permeable layer therethrough so
that the mother may visually recognize this color externally
of the diaper and be informed that a diaper éhould be
exchanged with a fresh one.

The indicator means employed by the above-mentioned
disposable diaper is certainly provided with a color
revealing mechanism but the diaper includes no mechanism to
assure permeation oflurine into the indicator means. The

indicator means comprising the color changing and permeable
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that the nmother may visually recognize this color externally of the diaper
.and be informed that a diaper should be exchanged with a fresh one.

“The indicator neans enployed by the above-nentioned disposable diaper is
certainly provided with a color revealing mechani smbut the diaper

i ncludes no nmechanismto assure pernegtjon of urine into the indicator
means. The indicator nmeans conprising the color changing and perneabl e

- 2- | ayers is fornmed on a hydrophobi c pol yethyl ene filmof which the

backsheet 1h§|e51:§g§sa@9rhaarsﬁoaeh%‘g?gghgglig PoOPEERY1 8 £iNR oPdIEEdIOr

nmeans as we a region surro means can not be easily wetted

with urine, Wiile it may be contepplated that bonding the i.ndicat.or, means
to a liquitye ! hesk: isomads and: thepriorg ttl'p?fs"’ejcﬁg %ﬁf%%ﬂ? ?Eh% hesi ve

the indicator means as well as a region surrounding this
means can not be easily wetted with urine. While it may be
‘contemplated that bonding the indicator means to a liquid-
absorbent core of the diaper with use of hydrophilic adhesive
through which the desired permeation of uriﬂe- into the
indicator means may be achieved, there is found.no adhesive
able to meet such purpose, i.e., there is no adhesive which
can be cured as rapidly as compatible with a hiéh
productivity of diaper. Accordingly, it is doubtful whether
this indicator means will be reliably responsive to urination
to be revealed or not. In addition, the bgcksheet made of
polYethylene does not absorb various pigments used to form
the color changing layer and the permeable layer, so the
diaper manufacturing process can not proceed from one step to
the subsequent step before much time is spent for adequately
drying these layers. With a consequence, the productivity
of diaper is significantly limited.

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

disposable diaper so improved that the urine permeation into
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t hf ough which the desired permeation of urine into the indicator neans may
be achieved, there is found no adhesive able to neet such purpose, i.e.,
there is no adhesive which can be cured as rapidly as conpatible with a
hi gh productivity of diaper. Accordingly, it is doubtful whether this

I ndicator means will be reliably responsive to urination to be reveal ed or
not. In addition, the backsheet nmde of°" pol yet hyl ene does not absorb
various pigments used to form the color changing | ayer and the perneabl e

to’ the' oo dBSEoRR R Ragng, Eom PR PRRLLrEatRl Perhpa RErarErgs s ng”
these layers. Wth a consequence, the productivity of diaper is
si gni fi campodudbiividy of the dimpeww of the probl em as has been descri bed
above, it is a principal object of the invention to provide a disposable
di aper so inprovg@ dfedthesél | FEreR’ EBBVEOAs RHichieved, according to
the invention, by a disposable diaper comprising a liquid-
‘permeable topsheet, a liquid-impermeable backsheet, a liquid-
absorbent core disposed therebetween, and indicator means
provided on a front or rear region of the diaper so as to be
revealed as the indicator means is wetted with body fluids
and thereby to allow occurrence of body fluid excretion to be
recognized externally of the diaper, the disposable diapér
being characterized by that:
a. the backsheet is light-transmissive;
b. the indicator means comprises a hydrophilic base sheet,
a first coating layer formed on one side of the base sheet
and having a color different from;that of the base sheet, and
a second coating layer formed on the other side of the base
sheet or an upper surface of the first coating layer so as to
substantially cover up the color.of the first coating layer
when the indicator means is dry but to be made transparent
and thereby to reveal the color as the indicator means is

wetted with urine;

c. the first coating layer comprises at least one of silica
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- 3- t he indicator nmeans can be facilitated without affecting the
_productivity of the diaper. The object set forth above is achieved,
“faccording to the invention, by a disposable diaper conprising a |liquid-
per neabl e topsheet, a |iquid-inperneabl e backsheet, a liquid- absorbent
core disposed therebetween, and indicator neans provided on a front or
rear region of the diaper so as to be ‘revealed as the indicator neans is
wetted with body fluids and thereby to allow occurrence of body fluid

excretion _tq be. recogni zed. external f > di s $de i mposa di aper
being chaP# F1URENRy PRY +°fﬁg'th%£%a8%§%%§t£$s %ﬁ&$t9§%5n1ss?%g§ b.
the i ndicator neans conprises a hydrophilic base sheet, a first coating

| ayer for@edoxandie side of the base sheet and having a color different
fromthat of the base sheet, and

d. the second coating layer comprises at least one of silica
and alumina particles, and hydrophilic binder; and
‘e. the indicator means is attached to the diaper by inter-
mittently bonding the second coating layer to an inner
surface of the backsheet.

Fig. 1 is a perséective view showing an embodiment of
the inventive diaper as partially broken away;

Fig. 2 is a sectional view taken along line II-II in
Fig. 1; ;

Fig. 3 is a view similar to Fig. 2 showing another
embodiment of the inventive diaper;

Fig. 4 is a view similar to Fig. 1 showing still
another embodiment of the inventive diaper; and

Fig. 5 is a sectional x.riew taken along line V-V in
Fig. 4.

A diaper 1 of pants type shown by Fig. 1 in a
perspective view as partially broken away comprises a liquid-
permeable topsheet 2, 5 liquid-impermeable backsheet 3 and a

liquid-absorbent core 4 disposed therebetween. The top-

sheet 2 and backsheet 3 are water-tightly bonded together



a second coating layer fornmed on the other side of the base sheet or an
~upper surface of the first coating layer so as to substantially cover up
“the color of the first coating |layer when the indicator neans is dry but
to be nade transparent and thereby to reveal the color as the indicator
means is wetted with urine; c. the LkLSt coating | ayer conprises at | east

one of silica -4- and al um na
particles, and water-absorptive binder and colorant; d. the second

et oo | G, BRI RhreBEs bl oS T i g, e
by inters edgie'_[ E)efnttll%/e bgg](::l(ieng.t heThs: nggpggatli r;.gs lcagln?goée()d agfi rz]anef’ront
region 6, a rear region 7 and a crotch region 8 extending
therebetween. The front and rear regions 6, 7 are placed one
‘upon another along transversely opposite side edges thereof,
respectively, with the topsheet 2 inside and integrally
bonded together by bonding spots 10 arranged along the
respective side edges intermittently in a vertical direction
thereof so as to form a waist-opening 12 and a pair of leg-
openings 13. The respective openings 12, 13 are providéd
along peripheral edges thereof with an elastic member 15 for
the waist-opening 12 and elastic members 16 for the
respective leg-openings 13. These elastic members 15, 16 are
disposed between the topsheet 2 and backsheet 3 and bonded in
a elastically stretched condition to an inner surface of at
least onel,of these topsheet 2 and backsheet 3. The topsheet
2 may be made of nonwoven fabric or perforated plastic film
and the backsheet 3 may be made of light-transmissive plastic
film.having a light-transmission'rate of 20 - 80%, and more
preferably of white or milk white air-permeable but liquid-

impermeable film having a light-transmission rate of 30 - 70%

and obtained by stretching plastic film containing inorganic
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surface of the backsheet. Fig. 1 is a perspective view show ng an

enbodi nent of the inventive diaper as partially broken away; Fig. 2
is a sectional viewtaken along line Il-11 in Fig. 1; Fig. 3is a
view simlar to Fig. 2 showi ng anot her enbodi ment of the inventive diaper;
Fig. 4is aviewsinmlar to Fig. 1 shoyng still another enmbodi nent of the
I nventive di aper; and Fig. 51is a sectional view taken along |ine
V-Vin Fig. A4. A diaper 1 of pants type shown by Fig. 1in a

perspectig,sr»el%we@s BBE! Lahhsa bl OKEN: 24BN 1 GRBKL 367 137 L1 41 £266 EADI e

t opsheet ui'd-1 mper ne absorbent core 4

di dth b t The t heet d backsheet 3
di sposed Ligrobel vech nadl® (ol 2S£ 335p0ESKS o3 Body 42

molded from fluff pulp and superabsorptive polymer particles
into an hourglass-shape and a cover sheet 4B made of tissue
‘paper adapted to cover the core body 4A. In the front
region 6, there is disposed between the backsheet 3 and the
core 4 an indicafor 18 comprising a strip;like sheet
extending parallel to the waist line which can indicate a
mother that her baby has urinated. When this indicator 18
is wetted with urine, floral patterns 19 printed thereon
become visible through the backsheet 3 whereby the mother can
identify her baby's urination and know that the diaper 1 must
be replaced by a fresh one as soon as possiple.

Fig. 2 is a sectional view taken along line II-II in
Fig. 1. As will be understood from Fig. 2, the indicator 18
comprises a hydrophilic base sheet 21, floral patﬁerns 19
printed on an inner surface of the base sheet 21 and masking
prints 22 arranged on the outer surfaces of the respective
floral patterns 19 and covering at least these floral
patterns 19 so that said floral patterns 19 are substantially
invisible from the exterior so long as the diaper 1 is dry.

The masking prints .22 corresponding to the respective floral



-5- over portions thereof extending outward beyond a peripheral edge of
‘the core 4. The diaper 1 is conposed of a front region 6, a rear region 7
*and a crotch region 8 extending therebetween. The front and rear regions
6, 7 are placed one upon another along transversely opposite side edges
thereof, respectively, with the topshget 2 inside and integrally bonded

t oget her by bonding spots 10 arranged—along the respective side edges
intermttently in a vertical direction thereof so as to forma

wai st-opening 12 and a pair o eg- ,0penin 13..  The respegtive eni ngs

12, 13 arﬂabgﬁﬁpﬂeégESQ%KP?%Q?éh Yaﬁdgﬁﬁﬁiﬁﬁﬁﬁiiﬁ ?P?iﬁ%ﬁ ﬁPgsFFQRhEnbgr

15 for the waist-opening 12 and el astic nenbers 16 for the respective

| eg- openi bgpel8dh@hivesecl2Asto cthenimer ISriscaref the hankshretwekda he

t opsheet 2 and backsheet 3 and bonded in a elastically stretched condition

to an inngpagUlftaceRét aredi®ns! PNethb HMse tResbeoll omnwhhehkdmet 3.

The t opsheet
floral patterns 19 are printed may be closely in contact with
‘the backsheet 3. It should be understood, however, that a
strip of the base sheet 21 sometimes may not be bonded to the
backsheet 3 at transversely opposite sides of the strip
defined by a length L. As shown, the floral patterns 19 are
closely in contact with the core 4.

The base sheet 21 forming the indicator 18 may be madé
of printable hydrophilic paper having a basis weight of 15 -
40g/m?. The floral patterns 19 comprise a colored first
coating layer deposited on one side of the base sheet 21 and

 is obtained by printing or applying aqueous ink or colorant
including, for example, pigment having a color different from
those of both the base sheet 21 and.the masking prints 22 of
5 - 20% by weight, light scattering inorganic particles such
as silica (Si0,) or alumina (Al,0,) of 5 - 35% by weight,
hydrophilic acryl binder of 5 - 25% by weight and water of 30
- 75% by weight. The floral patterns 19 appear white due to
light scattering by the inorganic particles so long as they

are dry but the light scattering is suppressed and develops




2'may be made of nonwoven fabric or perforated plastic film and the
backsheet 3 may be nade of light-transm ssive plastic filmhaving a
‘light-transm ssion rate of 20 - 80% and nore preferably of white or
white air-perneable but liquid- inperneable filmhaving a
light-transm ssion rate of 30 - 70% agd obt ai ned by stretching plast
filmcontaining inorganic e - 6-
particles, for exanple, of titaniumoxide, bariumsulfate or calcium
car bonat e, The core 4 conprises,a cor ody. 4A bl ded_fr f |_uf,
and super 468 oPFPPGE ﬁ%ﬁ§ﬁégﬁba¥Fi&Pe§etﬁﬁ%b %hd%¥bﬁ%$s?§ﬁ§g@a§#&5§p

sheet 4B nmade of tissue paper adapted to cover the core body 4A

front

an indicator 18 conprising a strip-1like sheet

side of the base sheet 21 so as to cover the floral patterns

19 and is obtained by printing or applying aqueous ink or

.colorant including, for example, inorganic particles such as

those of silica or alumina of 10 - 40% by weight, hydrophilic
acryl binder of 5 - 25% by weight and water of 40 - 83% by
weight.  The masking prints 22 appear white or milk white
due to light scattering and prevent the floral patterns 19
from being visually recognized through the masking prints 22
so long as the prints 22 are dry. When they are wetted with
urine, on the other hand, their 1light scattering is
suppressed and their transparency is increased. The proper
colér of the floral patterns 19 which are different from the
masking prints 22 as well as the base sheet 21 become
apparent, . allowing the floral patterns 19 to be visually
recognized through the masking prints 22. The base sheet 21
cooperates with the masking prints 22 to cover up the floral
patterns 19 when the base sheet 21 is dry and its cover-up
effect is suppressed as the base sheet 21 is wetted with
urine, allowing the floral patterns 19 to be easily

recognized.
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extending parallel to the waist line which can indicate a nother that her
baby has urinated. Wen this indicator 18 is wetted with urine, floral
“patterns 19 printed thereon becone visible through the backsheet 3 whereby
the nother can identify her baby's urination and know that the diaper 1
nust be replaced by a fresh one as sogn as possible. Fig. 2is a
sectional view taken along line Il-Il1 in Fig. 1. As will be understood
fromFig. 2, the indicator 18 conprises a hydrophilic base sheet 21,

floral patter nSA%ghgﬁéhnée £ ?#ei %eﬁaﬁﬂ%ﬂg%% qf i% : P2EEy Shefle ok and

masking prints anged on tbuter surfaces o e .respective floral
patterns 19 and covering at |east these floral patterns 19 so th%%8§aid
floral pamidknwhitear Eheygodax: is met limiked &5 sHGh fe GO iR | ong
as the diaper 1 is dry. The masking prints 22 corresponding to the
respectivasf liaf aban cover-up the core 4. Should the indicator 18

placed on the inner side of the backsheet 3 be spaced from
‘the backsheet 3, it would be difficult for the floral
patterns 19 to be visually recognized through the backsheet
3 even when the indicator 18 is wetted with urine and the
floral patterns 19 develop their vivid colors. According to
the invention, such apprehension can be avoided by holding
the indicator 18 closely in contact with the backsheet 3.
Regions 25 (Fig. 2) are left between each pair of adjacent
intermittently applied spots of adhesive 23 in which the
indicator 18 and the backsheet 3 are not bonded together and
the presence of urine in these regions 25 will further
facilitate the floral patterns 19 to be visually recognized.
There is an apprehension that the hot melt type adhesive 23
with which the indicator 18 is bonded to the backsheet 3
might permeate into the masking prints 22 and deteriorate the
cover-up effect of the masking prints 22, since the masking
prints 22 become transparent due to permeation of the hot
melt type .adhesive as if they are wetted with urine. To

overcome such inconvenience, the adhesive 23 is inter-



-7- patterns 19 are bonded by intermttently applied hot relt type
adhesives 23 to the inner surface of the backsheet 3 so that at |east
Ffegions of the base sheet 21 on which the floral patterns 19 are printed
may be closely in contact with the backsheet 3. It shoul d be understood,
however, that a strip of the base shgg?hgl sonetimes may not be bonded to
the backsheet 3 at transversely opposite sides of the strip defined by a
length L. As shown, the floral patterns 19 are closely in contact with

the core : T f2 ' he, i i cats s made
of print agt‘%t ?ﬁ?%%h%%f%%ﬂ%ﬁtgvgéglggggggéhmgFgjf;%g%‘? %tﬁ% g%é/’%f‘gr r].
The floral patterns_ 19 conprjse_a colored first__coating |ayer de Ited on
one side d?gFHESngglgﬂeE? §heaﬁb°rP§ BBtLeRBE AY BP#anﬁﬁ §F3565B§aﬁg
aqueous ink or colorant including, for exanple, pignment having a color
different gocae rdotd ekceesid) 70Beolfaeachhfibral patitéiw’ sreakeag (@Y dlss 22

of 5 - 20% by weight, light scattering inorganic particles such
preferred to use the adhesive 23 containing no oily
‘ingredients and not tending to permeate into the masking
prints 22.

The indicator 18 bonded to the backsheet 3 has its
longitudinally opposite margins each defined by a length L
over which the indicator 18 is not bonded to the backsheet 3
and deformable so as to get a possibility that the indicatér
18 may be brought into close contact with the core 4. Such
an arrangement allows a quantity of urine to permeate from
the core 4 through said margins into the regions of the
flofal patterns 19 bonded to the backsheet 3. The length L
of each margin functioning as mentioned above is preferably
10mm of longer. It is also possible, in order to make
wetting of the indicator 18 further reliable, to bond the
indicator 18 intermittently to.the cover sheet 4B of the
core 4 or to bond the backsheet 3 intermittently to said
cover sheet 4B in the proximity of the indicator 18.

Fig..3 is a view similar to Fig. 2 showing another

embodiment of the indicator 18. This indicator 18

.
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as silica (Si@) or alumna (Al[err](err]) of 5 - 35% by weight,
hydrophilic acryl binder of 5 - 25%by weight and water of 30 - 75% by
weight. The floral patterns 19 appear white due to |ight scattering by

the inorganic particles so long as they are dry but the |light scattering
I s suppressed and devel ops - 8- its

proper color as it is wetted with urlﬁé Each masking print 22 conprises a
second coatlng Iayer deposited on one S|de of the base sheet 21 so . as to

aaueous 1 eagt Caa bRt £ Snagafee el Flditeddy ﬁ%%f‘ﬁ?%%ﬁ???%???gsuch
as those of silica or alumna of 10 - 40@6by melght hyd phi_ | c acryl
bi nder ofamd -bogsems lei gFheapndigasprol 8448 -ipEania thﬁ’( t f&ski ng
prints 22 appear white or mlk white
4 at the crests 30 and bonded at the bottoms 31 to the
backsheet 3 by means of adhesive 23. The floral patterns 19
are formed on the respective bottoms 31 and the masking print
22 is continuously formed all over the outer surface of the
base sheet 21. A quantity of urine permeates from the core
4 through the crests 30 into the floral patterns 19. The
indicator 18 of such an arrangement is advantageous in that
the indicator 18 can be reliably in contact with the core 4
even when the backsheet 3 is spaced from the core 4 owing to
the undulation.
Figs. 4 and 5 are respectively a view similar to Fig.
1 showing still another embodiment of the diaper 1 and a
sectional view taken along line V-V in Fig. 4. 1In this
embodiment of the diaper 1, an inner surface of a core body
4A of the core 4 is formed with a plurality of grooves 40
extending from the front region 6 to the crotch region 8 and
crossing the indicator 18 in 'the. proximity of an outer
surface 44 of the core body 4A. Inside the grooves 40, the

fluff pulp of the core body 4A is locally compressed and

presents a higher density at the bottoms 40A of the grooves



due to light scattering and prevent the floral patterns 19 from being
visual |y recogni zed through the nmasking prints 22 so long as the prints 22
*are dry. Wen they are wetted with wurine, on the other hand, their |ight
scattering is suppressed and their transparency is increased. The proper
color of the floral patterns 19 which_pse different fromthe nmasking
prints 22 as well as the base sheet 21 becone apparent, allow ng the
floral patterns 19 to be visually recognized through the nmasking prints

t2 ﬁe ;thgrg?BG tZ’t%t erns 15&8\/\%2%&%6?8 %Eeﬂé"th%%&%ng gﬁgﬂi:gtgtz gtfgo%/r?étjpup

effect is sup ressed as the base sheet 21 is wetted mnth urlf allomﬁng

the floradigghazged eotocthbe errtel reaian$ repidly spreads along t

> bottoms 40A of the grooves 40 and wets the indicator 18.
Wwith the core 4 comprising fluff pulp and superabsorptive
‘polymer particles, diffusion of body fluids is generally
slow, but the presence of the bottoms 40A of rel?tively high
density facilitates the indicator 18 to be rapidly wetted
with urine.and thereby develops the proper color of the
floral patterns 19 carried thereon even if the indicator 18
is located far from the crotch region 8.

To implement the invention, the indicator 18 is
preferably made of hydrophilic material which is easily
wetted with urine and, for example, the base sheet 21 is made
of pulp fiber or rayon fiber. Colors of the base sheet 21,
the floral patterns 19 and the masking prints 22 as well as
the color of the backsheet 3 m#y be selected so that the
proper color of the floral pattérns 19 may develop as vivid
as possible when the indicator 18 is wetted with urine. The
masking prints 22 are not limited to the illustrated
embodiments but they may be formed by applying ink or

colorant on and adjacent the regions of the respective floral

patterns 19. Also in such a case, the surface of the



Al t hough a col or of the backsheet 3 is usually white or mlk white, the
color is not limted to such a color so far as it can cover-up the core 4.
*Shoul d the indicator 18 placed on the inner side of the backsheet 3 be
spaced from the backsheet 3, it would be difficult for the floral

patterns 19 to be visually recognized]}_jough t he backsheet 3 even when
the indicator 18 is wetted with uriné and the floral patterns 19 devel op
their vivid colors. According to the invention, such apprehension can be

avoi ded b pl din he indi.cator, 18 clpsely._in nt-act_ . t bggksheet
3. Regi oﬁ%gﬁ%a%‘?f g.lhzfnar"&utcz} télb%t mﬁﬁlggc Prﬂ‘gﬁ-’% o?zc a%ﬁ%cgﬁ%ﬁgd s
intermttently applied spots of adhesive 23 in which the indicator 18 and
t he backsheaded to cthetbagkshert chet Rhe hase wheel ddedfenot ddmided, t hese
regions 25 will further facilitate the floral patterns 19 to be visually

recogni zego thbelstrip-AilRDPESREIG At ibat ashd Naistraitied \ipet anlbhgsbee 23
with which the indicator 18 is bonded to the backsheet 3 m ght perneate

into the %ﬁf&ﬂgneéhmfn 25tH4E dabproprdat e NBonfigurations. For

example, if a rectangular base sheet 21 is employed, such a
base sheet 21 may be provided with a surrounding margin
having a width of 10mm or larger along which the base sheet
21 is not bonded to the backsheet 3 in order to assure that
the base sheet 21 be always in contact with the core 4. The
floral patterns 19 may be replaced by any other appropriaté
patterns or by a coating layer deposited entirely over one
surface of the base sheet 21. Materials used in the invention
to form the coating layer may be colorant or ink, and a
coating technique inclusive of a printing technique may be
employed to form the coating layer. The materials used to
form the coating layer may be added with ingredients such as
polyacrylether to promote permeation of urine into the
coating layer. If plastic film is used as the backsheet 3,
nonwoven fabric may be applied on its outer surface to obtain
a cloth-like touch.

With-the disposable diaper provided by the invention,

the indicator comprises the first coating layer adapted to



cover-up effect of the masking prints 22, since the masking prints 22
becone transparent due to perneation of the hot nelt type adhesive as if
they are wetted with urine. To overcome such inconvenience, the adhesive
23 is inter- -10- mttently applied to
the indicator 18 at least in the reguygi corresponding to the flora
patterns 19 and nore preferably so as not to exceed 70% of each fl oral
pattern's area. It is preferred to use the adhesive 23 containing no oily

79" edenh e b EAL My PELTER! 5 ket RENLRD pRLGERRS
bonded t cbabe Bhekénadi Which the first coating layes formed in®ah’
appropriate pattern wherein the indicator is intermittently
bonded to the inner surface of the backsheet so that a
quantity of urine may permeate and spread from the liquid-
absorbent core through the base sheet into the first coating
layer so as to reliably wet this layer and consequently the
first coating layer may develop its proper color. The
indicator bonded to the backsheet has its longitudinally
opposite margins and/or peripheral edge not bonded to thé
backsheet so as to be deformable or is undulated and thereby
its contact with the liquid-absorbent core is assured. 1In
one embodiment of the diaper in which a plurality of grooves
having their bottoms of relatively high density formed by
locally compressing the liquid-absorbent core including pulp
fiber extend between one of the front and rear regions and
the crotch region and_crossing the indicator, the indicator
is wetted with urine and develops a proper color upon
urination even if the indicator is located far from the
crotch region. According to the invention, use of such an
indicator does not adversely affect a productivity of the

diaper since the indicator can be manufactured by a process
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and deformable so as to get a possibility that the indicator 18 may be
brought into close contact with the core 4. Such an arrangenent allows a
guantity of urine to perneate from the core 4 through said nargins into
the regions of the floral patterns 19 bonded to the backsheet 3. The
length L of each margin functioning agsentioned above is preferably 10mm
or | onger. It is also possible, in org er to make wetting of the

i ndi cator 18 further reliable, to bond the indicator 18 intermttently to

Lo sard cavemet Af e bl flot P8y pldCeBREREF (' GlapHEL 111X

is aviewsimlar to Fig. 2 -show ng another enbodi nent of the |nd|cator
18. This indicator 18
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Iongltud1naTTy undul-ates. and repeatedly presents crests 30 and bottons 31.

The |n
at the
patterns

the fl or

advant ageggaT nst banrMebe ysrdi cator 18 can be reliably in contact wth the

core 4

undul at i
show ng
t aken al

i nner surflace oA adé%P@Sng? diapert HeomprEsings 4 orldawid-mermeahie ity

|s in contact with the core 4 at the crests 30 and bonded
iﬂﬂf e backsheet 3 by- means of adhesive 23. The flora

on the respective bottons 31 and the masking print
22 is contlnuously forned all over thejguter surface of the base sheet 21.
A quantity of urine perneates fromthe core

al patterns 19. The indicator 18 of such an arrangenent is

4 through the crests 30 into

even when the backsheet 3 is spaced fromthe core 4 owwng to the
on. Figs. 4 and 5 are respectively a viewsimlar to Fig.
still -anot her enbodi ment of the diaper 1 and a sectional view

ong line V-Vin Fi In this enbodinent of the diaper 1,

an

1

of grooves 40 extending fromthe front region 6 to the crotch region 8 and

topsheet, a liquid-impermeable backsheet, a liquid-absorbent
‘core disposed therebetween, and indicator means provided on
a front or rear region of the diaper so as to be revealed as
the indicator means is wetted with urine and thergby to allow
occurrence of body fluid excretion to be visually recognized
externally of the diaper, the dispﬁsable diaper being
characterized by that:

a. the backsheet is light-transmissive;

b. the indicator means comprises a hydrophilic base sheet,
a first coating layer formed on one side of the base sheet
and having a color different from that of the base sheet, and
a second coating layer formed on the other side of the base
sheet or an upper surface of the first coating layef so as to
substantially cover up the color of the first coating layer
when the indicator means is dry but to become transparent and
thereby to reveal the color as the indicator means is wetted
with urine;

c. the first coating layer comprises at least one of silica

and alumina particles, and water-absorptive binder and colorant;



°

cfogsimaw indi cator 18 in the proxinmity of an outer surface 44 of the
core bod l” j@!ﬂ e grooves 40, the fluff pulp of the core body 4A
’i's locally€co / nd presents a higher density at the bottons 40A of

t he grooves * -12- 40 than the remai nder
regions so that a quantity of urine 'fgharged onto the crotch region 8

rapi dly spreads along the bottons 40A of the grooves 40 and wets the
indicator 18. Wth the core 4 conprising fluff pulp and superabsorptive

pol ymer particles, diffusion_of . body fl| ui i W I : he
presence gf t SOSE CRAE P‘?V&tyri SSF‘?%PSE ggg‘ﬁés?%{ly ?na%ﬂqél,vis é'tlielits?a{ he
indicator 18 to be rapidly wetted wth urine and thereby devel ops the

proper coand slumfna pastirlpsyt andshydrephildg bisdess & if the
i ndi cator 18

e. the indicator means is attached to the diaper by
intermittently bonding said second coating layer to inner

‘surface of said backsheet.

2. The diaper according to Claim 1, wherein the backsheet
is made of plastic film having a light-transmission rate of

20 - BO%.
3. The diaper according to Claim 1, wherein the indicator
means is bonded to said backsheet by intermittent spots of

hot melt type adhesive.

4. The diaper according to Claim 3, wherein the hot melt

type adhesive contains no oily ingredients.
5. The diaper according to Claim 1, wherein the indicator
means has the first coating layers intermittently arranged on

the base sheet.

6. The diaper according to Claim 1, wherein the indicator

———Tme .,
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i ¢ I"ocated far fromthe crotch region 8. To i npl enent the invention,
the indircator 18 is preferably nade of hydrophilic material which is

easily “\m‘\m““ﬂm and, for exanple, the base sheet 21 is made of
pulp fib \ . Colors of the base sheet 21, the floral
patterns and-t He rffasking prints 22 as well as the color of the:
backsheet 3 nmay be sel ected so that t1k§'|3roper col or of :ithe floral

patterns 19 may develop as vivid as possible when the indicator 18 is
wetted with urine. The pasking prints 22 are pot |linmted t,o the

i | | ust r atmelangnpadi thetEira% qonking layers,aRd) s8¢ ceatd g R agers

col orant on and adjacent the regions of the respective floral patterns 19.
A Z 0 i n spebhaifteemitbenslyf aceanfjeihen the base sheet.

7. The diaper according to Claim 1, wherein the base sheet
for the indicator means includes a peripheral region having

a width of 10mm or larger left not bonded to the backsheet.

8. The diaper according to Claim 1, wherein the base sheet
i

is a narrow strip of sheet having its longitudinally opposite

margins each extending by 10mm or longer left not bonded to

the backsheet.

9. The diaper according to Claim 1, wherein the base sheet
presénts undulation in one direction and is bonded
respectively at bottoms of the undulation to the backsheet,
on one hand, and spaced respéctively at crests of the
undulation from said backsheet but able to contact the core
at said crests; and wherein the first coating layer is formed

at least on said bottoms of the undulation.

10. The diaper according to Claim 1, wherein the core

contains fluff pulp; wherein.a plurality of grooves formed by



(24 0‘

|nd| cator 18 of which-the masking prints 22 are formed is bonded to the

backshﬁ'm’f heet 21 is not limted to the strip-1like
config "rmlmﬂﬁlﬂrat ed but may be inplenmented in other appropriate
configufatfons. exanple, if a rectangul ar base sheet 21 is

enpl oyed, such a base sheet 21 may bejgrovided with a surrounding margin
having a wdth of 10mm or |arger along which the base sheet 21 is not
bonded to the backsheet 3 in order to assure that the base sheet 21 be

al ways in r r 9 repl aced
by any ot Piég ;ggr oprng]iégﬁrgﬁot gtrllﬁls or J:}1&)0?}?“ nél ?%ﬁ;}éelrlldggg}sf??gd cgﬁ;tl rely
over one surface_of the bhase sheet 21. Nhterlals useci;,C vent on to
formthe Eeietayelyybighafepsity) extmnd,batyeen, ane; o &3{% %%

inclusive of a printing technique my be enployed to formthe coatlng

| ayer. Theeget eeigionsuand tthe fowotbchherezdain ;n@rdawdirerssin Hehendgiesnbwes h

i ngredients such as polyacrylether to pronote perneation of urine into the

coati ng | ayges Mol addaddd ddnd SFodfabiCotiathaNetle B UHMEYSHRE 20T C

may be apprli on 1ts outer sur ace

‘and rear regions.



a cloth-1ike touch. Wth the disposable diaper_provided by the
invention, the indicator conprises the first coating |ayer adapted io

- 14- develop avivid color as it is wetted and t hidisibhet "} 1ﬂ&mh&ﬁse
sheet on which the first coating layer formed in an |{|NNNERE attern
wherein the indicator is intermttently, bonded to t}l ce of the

backsheet so that a quantity of urine“ray perneate anoife'ead n1the

i qui d- absorbent core through the base sheet into the first coating

| ayer so as to reliably wet this,layer equently the first coating
| ayer may develop its proper o%rﬁﬁTaﬂdAdeggtor bonded to the backsheet

has its longitudinally opposite margins and/or peripheral edge not bonded
to the

DISPOSABLE DIAPER

A disposable diaper is provided with an indicator
adapted to be revealed as it is wetted with discharged urine
‘and to tell a mother her baby's urination. The indicator
comprises a hydrophilic base sheet, a first coating layer
formed on one side of the base sheet so as to develop its
proper color as the indicator is wetted with urine, and a
second coating layer formed on the other side of the base
sheet or upper surface of the first coating layer and
intermittently bonded to the inner surface of the backsheet
so that the second coating 1aye£ covers up the first coating

layer. The second coating layer becomes transparent as the

indicator is wetted with urine.



backsheet so as to be defornmable or is undulated and thereby its contact
Mith the |iquid-absorbent core is assured. In one enbodi ment of the diaper
in which a plurality of grooves having their bottons of relatively high
density formed by locally conpressing the |iquid-absorbent core including
pul p fiber extend between one of the fifyt and rear regions and the
crotch region and crossing the indicator!,”"the indicator is wetted with

uri ne and devel ops a proper color upon wurination even if the indicator is
| ocated far fromthe crotch regio Accordhqg to the invention, use of
such an indicator does not adversepuiaffect a \productivitylof the diaper
since the indicator can be nufactured by a pripcess ’/y | ndependent
of mai n manufacturing process for the diaper.

3 23 25 22 21 18



-16- VWHAT IS CLAI MED | S: 1. A di sposable diaper conprising a
liquid-pernmeable topsheet, a |iquid-inperneable backsheet, a

| i qui d- absorbent core disposed therebetween, and indicator nmeans provided
on a front or rear region of the diaper so as to be revealed as the

i ndi cator nmeans is wetted with urine ang,$hereby to allow occurrence of
body fluid excretion to be visually recognized externally of the diaper,

t he di sposabl e di aper being characterized by that: a. the backsheet is
light-transm ssive;, b. the indicator neans conprises a hydrophilic base
sheet, a first coa@i ng |l ayer formed on one side of the base Fn'aG 3nd
having a col or di fférent fromthat of the base sheetBC?nd *
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a second coating layer fornmed on the other side of the base sheet or an
.upper surface of the first coating |layer so as to substantially cover up
the color of the first coating |layer when the indicator neans is dry but
to becone transparent and thereby to reveal the color as the indicator
means is wetted wth urine; c¢. the figyst coating |ayer conprises at |east
one of silica and alumna particles, and water-absorptive binder and

col orant; -17- d. the second coating
| ayer conprises at |east one of silica and alum na particles, and
hydrophilic binder; and e. the indicator neans is attached to the diaper
by intermttently bonding said second coating |layer to inner surface of
sai d backsheet.
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2. The "di aper according to daim1, wherein the backsheet s nade

of

- plastic fllnlhaV|n ansmi ssion rate of 20 -_80% : The

di aper accordlng to d ai
backsheet by i nThéyJesig
di aper according Lyl !
no oily ingredien

{0, w&areln t he indicator ad
! Rm hot nelt type ammmzb%'

e di aper according tjo {C 8&4nJUL 198%r ¢

o g W0

e ffrst coating layers interjmittently arrange

i ndi cator neans S
t he base sheet. 6. The di agers ®cprgingt® A dim1l, wherein The
i ndi cat or

DISPOSABLE DIAPER

A disposable d;aper is provided with an indicator
adapted to be revealed as it is wetted with discharged urine
and to tell a mother her baby's urination. The inaicator
comprises a hydrophilic base sheet, a first coating layer
formed on one side of the base sheet so as to develop its
proper color as the indicator is wetted with urine, and a
second coating layér formed on the other side of the base
sheet or upper surface of the first coating layer and
intermittently bonded to the inner surface of the backsheet
so that the second coating layer covers up the first coating

layer. The second coating layer becomes transparent as the
indicator is wetted with urine.

Figure 2
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5 a narrow strlp of sheet having its |ongitudinal
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ne direction and is bonded respectivery at botfons of the undul
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becomes transparent as the indicator (18) is wetted with urine.

Fig. 2
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This Sheet 1.
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he ba& l§1lsposatble diaper is provided with an indicator (18) adapted to be revealed a5 1S Wetted
with discharged urine and to tell a mother her baby’s urination. The indicator comprises a
hydrophilic base sheet (21), a first coating layer (19) formed on one side of the base sheet (21)
so as to develop its proper color as the indicator is wetted with urine, and a second coating
layer (22) formed on the other side of the base sheet (21) or upper surface of the first coating
layer (19) and intermittently bonded to the inner surface of the backsheet (3) so- that the
second coating layer (22) covers up the first coating layer (19). The second coating layer (22)
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gn one hand, and spaced respectively at crests of the wundulation fromsaid

acksheet but able to contact the core at said credghes e
first coating layer is forned at |east on said bottBﬁngag@ﬁgﬂiSHﬁgg i on.
10. The diaper according to Caim1l, wherein the cqrqd contains fl gf

pul p; wherein a plurality of grooves fpoAed by 0.1 MAR 1999
-19- | ocally conpressing the pulp and having theirf BQottons of relagively
hi gh density extend between one of the front and rgar Fféegions and th

crotch region; and wherein the grooxggrrae®ss the indicator means.provi ded
on the one of the front and rear regions.

DISPOSABLE DIAPER

A disposable diaper is provided with an indicator
(18) adapted to be revealed as it is wetted with
discharged urine and to tell a mother her baby’s
urination. The indicator comprises a hydrophilic base
sheet (21), a first coating layer (19) formed on one side
of the base sheet _{21) so as to develop its proper color
as the indicator is wetted with urine, and a second
coating layer , (22) formed on the other side of the base
sheet _(21) or upper surface of the first coating layer
(19) and intermittently bonded to the inner surface of the
backsheet (3) so that the second coating layer (22) covers
up the first coating layer (19). The second coating layer
(22) becomes transparent as the indicator (18) is wetted

with urine.

Fig. 2



