
SPECIFICATION ABSORBENT ARTICLE TECHNICAL FIELD
5[0001]        The present invention relates to
absorbent articles and more particularly to absorbent
articles such as disposable diapers, toilet-training
pants or incontinent briefs. RELATED ART 10[0002]
Disposable diapers including composition adapted to
indicate whether urination has occurred or not is
known, for example, from the disclosure of JP
2007-252659 A (PATENT DOCUMENT 1). According to the
disclosure of PATENT DOCUMENT 15 1, the diaper has an
inner sheet lying on the side facing the wearer's
skin, an outer sheet lying on the side facing a
wearer's garment and an absorbent structure sandwiched
between these inner and outer sheets. The outer sheet
is coated on its side facing the absorbent structure
with a hot melt composition 20 containing pH indicator
adapted to undergo color change depending on the value
of pH. [0003]  -2- intermediate sheet between the hot
melt composition and the absorbent structure. The hot
melt composition might be partially solved in the
moisture derived from urination. If the composition
partially solved in the moisture is transferred 5 to
the absorbent structure, the color of the composition
might be misidentified as the color of urine.
Interposition of the intermediate sheet prevents the
composition partially solved in the moisture from
being transferred to the absorbent structure and
thereby prevents the color of the composition 10 being
misidentified as the color of urine. 



[PATENT DOCUMENT 11 JP 2007-252659 A DISCLOSURE OF THE
INVENTION PROBLEM TO BE SOLVED BY THE INVENTION [00041
15However, the intermediate sheet employed in this
known art is hydrophilic and therefore the moisture
such as urine having been absorbed by the absorbent
structure is sometimes transferred through the
intermediate sheet to the hot melt composition. With
such diaper of prior art, when the amount 20 of water
vapor within the diaper may increase because the
wearer becomes sweaty or the diaper is put on the
wearer's body immediately after his or her bath, sweat
or water vapor may sometimes cause color change of the
hot melt composition. Color  -3 



change developed by the composition due to sweat or
water vapor may cause helper or parent to misidentify
as if urination would have occurred. Furthermore, such
color change developing in the composition without
occurrence of urination would result 5
inanotherdisadvantagethat
theurinationreallyoccurringcan not be identified
because the color change has already been developed
before the real urination occurs. [0005] It is an
object of the present invention to provide an 10
absorbent article enabling the presence of moisture,
for example, derived from urination to be correctly
recognized. MEASURE TO SOLVE THE PROBLEM [0006] The
object set forth above is achieved, according to the
15 present invention, by an improvement in an
absorbent article having a longitudinal difection, a
transverse direction, a side facing the wearer's skin,
a side facing a wearer's garment, a front waist
region, a rear waist region and a crotch region
extending between the front and rear waist regions
wherein these 20 regions being contiguous one to
another in the longitudinal direction, and comprising
an inner sheet lying on the side facing wearer's skin,
an outer sheet lying on the side facing 



wearer's garment, a liquid-absorbent structure
sandwiched  -4- between the inner and outer sheets and
occupying at least the crotch region and moisture
visualizing elements formed on the side of the outer
sheet facing the liquid-absorbent structure and
adapted to develop change of optical effect upon
contact 5 with moisture. [0007]        The improvement
according to the present invention is characterized in
that the moisture visualizing element is provided on
the side thereof facing the wearer's skin with a 10
hydrophobic cover sheet having a water pressure
resistance in a range of 40 to 500 mm. [0008]
According to one preferred embodiment, the cover sheet
has a sufficient area to cover the moisture
visualizing element 15 completely in the longitudinal
direction as well as in the transverse direction of
the moisture visualizing element. EFFECT OF THE
INVENTION [0009] According to the present invention,
the moisture 20 visualizing element is provided on the
side thereof facing the wearer's skin with a
hydrophobic cover sheet having a water 



pressure resistance in a range of 40 to 500 mm.
Inconsequence, while a limited amount of the moisture
such as sweat or water  -5- vapor is reliably
prevented by the cover sheet from coming in contact
with the moisture visualizing element, a large amount
of the moisture due to real urination can come in
contact with the moisture visualizing element and
thereby prevent any 5 misidentification due to sweat
or water vapor. [0010]        According to the
preferred embodiment wherein the cover sheet has a
sufficient area to cover the moisture visualizing
element completely in the longitudinal direction as
well as in 10 the transverse direction of the moisture
visualizing element, the cover sheet can completely
overlap the moisture visualizing element to avoid the
misidentification. BRIEF DESCRIPTION OF THE DRAWINGS
15[0011] [FIG. 1] Plan view of a diaper according to
one embodiment of the present invention. [FIG. 2]
Sectional view taken along the line II-II in Fig. 1.
[FIG. 3] Exploded perspective view corresponding to
Fig. 1. 20[FIG. 4] Partially cutaway schematic diagram
corresponding to 



Fig. 1. IDENTIFICATION OF REFERENCE NUMERALS USED IN
THE DRAWINGS [0012]  -6- 1diaper 5front waist region
6rear waist region 7crotch region 5 8inner sheet
9outer sheet 10liquid-absorbent structure 21moisture
visualizing element 22barrier sheet 10 DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0013]        Details of the present invention will be
more fully understood from the following exemplary
description given 15 hereunder with respect to the
disposable diaper as one embodiment of an absorbent
article. Figs. 1 through 3 illustrate a first
embodiment of the invention wherein respective elastic
members are shown as elasticity thereof being
inactivated. Fig. 1 is a plan view 20 showing a diaper
1 of so-called open-type flatly developed and
partially cutaway for inconvenience of illustration
and Fig. 2 is a sectional view taken along the line
II-II in Fig. 1. As illustrated, the diaper 1
comprises a chassis 2, waist elastic  -7- members 3
and leg elastic members 4. The chassis 2 comprises a
front waist region 5, a rear waist region 6 and a
crotch region 7 extending between the front and rear
waist regions 5, 6, these regions 5, 6 and 7 being
contiguous one to another in a 5 longitudinal
direction Y. The chassis 2 includes a liquid-pervious
inner sheet 8 defining an inner side facing the
wearer's skin and a liquid-impervious outer sheet 9
defining an outer side facing the wearer's garment.
The chassis 2 is provided between these inner and
outer sheets 8, 9 with a 10 liquid-absorbent structure
10 at least occupying the crotch region 7. 



The liquid-absorbent structure 10 comprises a
liquid-absorbent core 11 formed, for example, from
fluff pulp and a dispersant sheet 12 such as tissue
paper with which the 15 liquid-absorbent core 11 is
wrapped. [0014]        The chassis 2 has front and
rear ends 14, 15 opposed to each other in the
longitudinal direction Y and extending in a transverse
direction X along which respective waist elastic 20
members 3 are attached to the chassis 2. Each of these
waist elastic members 3 is formed of an elasticized
sheet attached to the chassis 2 under tension in the
transverse direction X. [0015]  -8-        The chassis
2 has a pair of side edges 17 opposed to each other in
the transverse direction X and extending in the
longitudinal direction Y. Each of these side edges 17
comprises a front side edge 18 extending in the front
waist region 5, a 5 rear side edge 19 extending in the
rear waist region 6 and a leg side edge 20 extending
in the crotch region 7. The opposite side edges 17
describe curvatures along the respective leg side
edges 20 which are convex toward a longitudinal center
line P-P bisecting a dimension of the diaper 1 in the
transverse 10 direction X so that the chassis 2 as a
whole has an concave-shape . [0016]        The
opposite side edges 17 are provided with a plurality
of leg elastic members 4 extending along the leg side
edges 20. Specifically, these leg elastic members 4
are attached to the 15 chassis 2 under tension so as
to be sandwiched between the inner and outer sheets 8,
9. The leg elastic members 4 bias the leg side edges
20 to fit around the wearer's legs and thereby prevent
body waste such as urine from leaking beyond the leg
side edges 20. 20The rear side edges 19 are provided
on the side of the outer sheet 9 with fastener members
24 extending outward in the transverse direction X so
that these fastener members 24 would 



be engaged with the outer sheet 9 in the front waist
region 5  -9- to put the diaper 1 on the wearer's
body. [0017]        Fig. 3 is a plan view
corresponding to Fig. 1 with the inner sheet 8 and the
liquid-absorbent structure 10 eliminated 5 therefrom.
As will be apparent from Fig. 3, a moisture
visualizing element 21 is provided on the side of the
outer sheet 9 facing the wearer's skin, i.e., facing
the liquid-absorbent structure 10. The moisture
visualizing element 21 is formed by coating the outer
sheet 9 with hot melt composition 10 comprising
pressure-sensitive adhesive ingredient mixed with pH
indicator. The moisture visualizing element 21 formed
in this manner develops a color change upon contact
with moisture and thereby visualizes the presence of
moisture through such change of color. Two or more
stripes each forming the moisture 15 visualizing
element 21 extend in the longitudinal direction Y at
least across the crotch region 7. In this first
embodiment, these moisture visualizing elements 21
extend across the crotch region 7 further into the
front and rear waist regions 5, 6. [0018] 20A cover
sheet 22 is attached between the moisture visualizing
elements 21 and the liquid-absorbent structure 10. The
cover sheet 22 has a sufficient area to coverall the
moisture visualizing elements 21 completely in the
longitudinal  - 10 - direction as well as in the
transverse direction and bonded to at least one of the
outer sheet 9 and the liquid-absorbent structure 10.
With the arrangement as has been described above, upon



5 urination by the wearer, urine passes through the
inner sheet 8 and is absorbed by the liquid-absorbent
structure 10. Then a portion of urine absorbed by the
liquid-absorbent structure 10 comes in contact with
the moisture visualizing elements 21 via the cover
sheet 22. Upon contact with urine, the moisture 10
visualizing elements 21 develop change of color. The
moisture visualizing elements 21 are adapted to be
visible through the outer sheet 9 and, if the wearer
is a baby, a helper or a parent of this baby can
perceive that urination has occurred by observing such
change of color. 15[0019]        As the cover sheet
22, hydrophobic fibrous nonwoven fabric exhibiting the
water pressure resistance in a range of 40 to 500 mm
is used. The water pressure resistance was measured in
accordance with JIS-L1092. More specifically, after 20
preparation of cover sheet test pieces each
dimensioned to be 160 mm x 160 mm, a level vial filled
with distilled water placed below the test piece was
moved upward at a rate of 10 cm/min until a drop of
water appeared on the sheet surface and a water  level
at this moment was obtained as the water pressure
resistance. [0020] TABLE 1 shows results of the water
pressure resistance 5 test having been conducted on
Example 1, Example 2, Control 1 and Control 2. Example
1 was the diaper using the cover sheet comprising a
hydrophobic SMS (spun bond/melt blow/spun bond)
fibrous nonwoven fabric, Example 2 was the diaper
using the cover sheet comprising a hydrophobic
air-through fibrous 10 nonwoven fabric. Control 1 was
the diaper using the hydrophilic air-through fibrous
nonwoven fabric and Control 2 was the diaper using no
cover sheet.        The water pressure resistance test
was conducted on the respective Examples as well as on
the respective Controls to 15 determine the water
pressure resistance exhibited by each of the cover
sheets in Examples and Controls. As for Control 2, no
result of the water pressure resistance test was
indicated in TABLE 1 because any kind of the cover
sheet is not incorporate in Control 2. Also, TABLE 1
indicates the result of 20 determination whether the
moisture visualizing element used with various types
of the cover sheet undergoes color change or not. The
result ofthetestconductedonControl2 indicates the
result obtained in the case wherein the moisture
visualizing  



- 12 - element is not combined with any type of the
cover sheets. In this test to determine whether the
moisture visualizing element undergoes color change or
not, in order to reproduce the situation in which the
wearer becomes sweaty or the diaper is 5 put on the
wearer's body immediately after his or her bath, the
diaper was put around a paper cylinder at a room
temperature of 50C and at a relative humidity of 80%
and the determination whether the moisture visualizing
element develops any change of color or not was made
after 1 hour, 2 hours and 3 hours.  - 13 - [0021]
[TABLE 1]  Water 



pressure- resistance (mm) Moisture visualizing element
color change test   After 1 hr After 2 hrs After 3 hrs
Ex.1 87.2 No color change No color 



change No color change Ex.2 49.8 No color change No
color change No color change Con.1 11.8 No color
change 



Slight color change Color change Con.2 - Color change
Color change Color change  [0022] 5As indicated in
TABLE 1, Example 1 exhibited a water 



pressure resistance of 87.2 mm, Example 2 exhibited a
water pressure resistance of 49.8 mm and Control 1
exhibited a water pressure resistance of 11.8 mm.
Control 2 contains no cover sheet combined therewith
and therefore exhibited no result to 10 be indicated
in the associated column in TABLE 1. It should be
appreciated that each of the water pressure resistance
values indicated in TABLE 1 is the average value
obtained from values measured 10 times. [0023] 15On
whether the moisture visualizing elements develop any
-14 - change, in both Examples 1 and 2, the moisture
visualizing elements develop no change one to three
hours after the test had been started and it was
demonstrated that the moisture visualizing elements in
these two Examples are free from any 5 change due to
sweat or water vapor. Although the moisture
visualizing elements in Control 1 also developed no
change one hour after the test had been started, a
slight change was observed two hours after and such
change became fully significant three hours after the
test had been started. In 10 Control 2, the moisture
visualizing elements developed a significant change
already one hour after the test had been started. It
is concluded from such test result that the moisture
visualizing elements combined with the cover sheet
exhibiting a water pressure resistance lower than 40
mm as those 15 in Controls 1 and 2 develop a change
due to sweat or water vapor. In contrast, the moisture
visualizing elements combined with the cover sheets
each exhibiting a water vapor resistance of 40 mm or
higher as those in Examples 1 and 2 develop no change
due to sweat or water vapor and minimize a possibility
that such 20 sweat or water vapor might cause a helper
or a parent to misidentify the change due to sweat or
water vapor as if urination has occurred. [0024]  - 15
-        To reproduce a condition of urination, 80 cc
of water was poured onto the liquid-absorbent
structure 10 of the diaper 1 and then a weight of 3.5
kg was placed on it for each of Example 1, Example 2,
Control 1 and Control 2. Five minutes after, it 



5 was determined whether the moisture visualizing
elements had developed any change or not. It was
confirmed on the basis of this test that the moisture
visualizing elements develop a change without
exception and therefore develop in response to
urination. More specifically, urination can be
properly 10 recognized without misidentifying sweat or
water vapor as occurrence of urination so far as
Examples 1 and 2 are concerned. [0025] The water
pressure resistance of the cover sheet 22 is set
herein to the range of 40 to 500 mm. If the water
pressure 15 resistance is lower than 40 mm, the
moisture visualizing elements might develop any change
due to sweat or water vapor as in the case of Controls
1 and 2 and lead to misidentification as if urination
has occurred. If the water pressure resistance of the
cover sheet 22 is higher than 500 mm, the cover sheet
20 22 may become unacceptably thick or stiff and
degrade feeling to wear the diaper. Also, the
excessively high water pressure resistance might make
it difficult for the moisture visualizing elements to
develop a significant change when urination has  - 16
- 



occurred.        While an SMS fibrous nonwoven fabric
or air-through fibrous nonwoven fabric is used as the
cover sheet 22 in the illustrated embodiment of the
invention, it is possible to use, 5 for example, a
spun lace nonwoven fabric or resin bond nonwoven
fabric as the cover sheet so far as the water pressure
resistance is in the range of 40 to 500 nun. [0026]
The cover sheet 22 preferably has a ventilation rate
in 10 a range of 0.01 to 0.15 KPa.S/m2. With respect
to the ventilation rate, the cover sheet 22 was tested
five times for each test piece using a measuring
instrument KES-F8 manufactured by KATO TECH CO., LTD.
and five measured values for each test piece were
averaged to obtain the ventilation rate 15 of this
test piece. If the ventilation rate is lower than 0.01
KPa.S/m2, the cover sheet 22 may let sweat or water
vapor pass through the cover sheet and cause the
moisture visualizing element 21 to develop color
change. If the ventilation rate is higher than 0.15
KPa.S/m2, the interior of the diaper may 20 become
stuffy and cause the wearer to suffer from skin
trouble such as rash. [0027]  -17- invention to
provide the inner sheet 8 on its side facing the
wearer's skin with leak-barrier cuffs. The
leak-barrier cuffs may be of the conventional type so
far as these leak-barrier cuffs are effective to
prevent bodily fluids such as urine from 5 leaking
beyond the leg edges.        While this embodiment
uses hot melt composition comprising
pressure-sensitive adhesive ingredient and pH
indicator mixed therewith as the moisture visualizing
elements, the present invention is not limited to this
and any other 10 composition can be used as the
moisture visualizing elements 21 so far as color
development, color fade or color change occurs upon
contact with moisture to suggest the presence of
moisture. Instead of using the hot melt composition,
it is also possible to print the moisture visualizing
elements directly on the 



15 diaper 1 with appropriate ink or to interpose the
moisture visualizing elements in the form of a
separately prepared sheet. While the moisture
visualizing elements 21 extend across the crotch
region 7 in the longitudinal direction Y in the
illustrated embodiment, it is possible to provide
these 20 moisture visualizing elements 21 so as to
extend in the transverse direction X or it is also
possible to provide these moisture visualizing
elements 21 in the form of graphics printed with the
hot melt composition or the like.  - 18 - CLAIMS UAn
absorbent article having a longitudinal direction, a
transverse direction, a side facing the wearer's skin,
a side 5 facing a wearer's garment, a front waist
region, a rear waist region and a crotch region
extending between said front and rear waist regions
wherein said front and rear regions and said crotch
region are contiguous one to another in said
longitudinal direction, and comprising an inner sheet
lying on said side 10 facing wearer's skin, an outer
sheet lying on said side facing the wearer's garment,
a liquid-absorbent structure sandwiched between said
inner and outer sheets and occupying at least said
crotch region and moisture visualizing elements formed
on a side of said outer sheet facing said
liquid-absorbent structure and 15 adapted to develop
change of optical effect upon contact with moisture,
said absorbent article being characterized in that:
said moisture visualizing element is provided on a
side thereof facing the wearer's skin with a
hydrophobic cover sheet having a water pressure
resistance in a range of 40 to 500 mm. 20 2.The
absorbent article according to Claim 1, wherein said
cover sheet has a sufficient area to cover said
moisture visualizing element completely in said
longitudinal direction 



-19- as well as in said transverse direction of said
moisture visualizing element. 


