
1  Description PULL-ON DISPOSABLE DIAPER  Technical Field [0001]  5 The
present invention relates to a pull-on disposable diaper, especially the one
designed for infants. Background Art  [0002] Conventional pull-on disposable
diapers tend to puff out and become baggy  10 around the wearer's crotch
while wom. Baggy diapers interfere with the leg  movement of the wearer and
often get out of right position depending on the wearer's  movement. If a
diaper gets out of position, a leak can follow. Additionally,  bagginess of
a diaper makes it difficult to put outer clothing, such as shorts and pants,
over the diaper only to provide a droopy appearance. As a diaper gets out of
position  15 due to the bagginess around the crotch, the diaper becomes
baggier. [0003] To address the problem, various techniques relating to
narrowing the crotch  portion of a diaper have been proposed as in
JP-A-2002-159529, JP-A-U-2-84623, and  JP-A-11-188056. However, a narrowed
crotch portion looks like a sagging belt while 20 worn only to result in
more bagginess. No improvements are obtained on freedom of  wearer's
movement or fit of outer clothing such as shorts and pants. No improvements
on diaper appearance during use are obtained, either. The diaper disclosed
in  JP-A-2002-159529, in particular, has not only a narrowed crotch portion
but also a  shortened length of side seals relative to the total diaper
length, that is, an increased 25 length of the non-sealed portion (namely,
the crotch portion). Such a design helps the  crotch portion droop further
like a sagging belt. [0004] Apart from narrowing the crotch portion,
techniques for preventing a diaper  from being displaced away from its right
position have been proposed. For example, 2  



JP-A-9-84826 proposes a pull-on disposable diaper, at least the stomach side
of which  has a first portion within an area 20 mm above the front end of
the absorbent core and  20 mm below the front end of the absorbent core and
a second portion defined between  the first portion and the leg openings.
Elastic members are spacedly disposed in the s first portion at a smaller
interval than in the second portion. The proposal aims at leak  prevention
without impairing the wearing comfort by making the contact with the
wearer's body closer in the first portion than in the second one while
substantially  equalizing the planar pressure per given area between the
first and the second portions.  [0005] 10 A pull-on disposable diaper having
elastic members disposed at an interval  gradually decreasing toward the leg
openings is known from JP-A-U-6-421. This  configuration allows for a strong
contractive force being applied on the upper part of the  wearer's hipbone.
[0006]  15 However, the above-described diaper configurations are not
sufficiently  contoured to the anatomy of a wearer's body and are still
liable to slide down while  worn to damage the appearance or interfere with
the wearer's movement. Moreover,  the strong constrictive force of the waist
portion can make diapering difficult. [0007]  20 A leg hole of a pull-on
disposable diaper is generally defined by an arc-shaped  curve. Unlike that,
a diaper whose leg hole is defined by a curve gouged inwardly in  the front
side of the diaper as disclosed, e.g., in JP-A-9-66071 and W096/40035. The
aim of so shaping the leg hole is not to provide a fit of the leg holes to
the wearer's  groins, so that the shape of the leg holes cannot be seen as
optimized to the body shape 25 of a wearer. Therefore, where an elastic
member is disposed around the leg holes to  avoid gapping around the
wearer's legs, too much constriction tends to be exerted.  Furthermore, the
diaper is apt to slide down with the wearer's movement and cannot be  seen
as looking neat during wear. Disclosure of the Invention  30 [0008] 3  



The present invention provides, in its first aspect, a pull-on disposable
diaper having a waist opening and a pair of leg openings. In a flat-out
state of the diaper, the  distance between the lower end of a flap in the
longitudinally front portion and the  lower end of a flap in the
londitudinally rear portion is 210 to 280 mm, and the width of s the
narrowest part of the diaper near the longitudinal center of the diaper is
50 to  160 mm. [0009] The present invention also provides, in its second
aspect, another pull-on  disposable diaper having a waist opening and a pair
of leg openings. The diaper has  10 the following design in its imaginary
development view obtained by imaginarily cutting the diaper vertically
exactly along the lateral sides thereof. The angle made between  an
imaginary vertical cutting line in the front side and a leg hole
intersecting with the  imaginary vertical cutting line is smaller than 90. A
leg hole in the rear side is  convex outward from straight line PI-P2
connecting position PI of the lower end of the 15 imaginary vertical line
and position P2 of the intersection between the lateral centerline  of the
diaper and the leg hole. The position on the line P1-P2 which is farthest
from  the convexity of the leg hole is nearer to the center of the imaginary
development view  than the mid point of line P1-P2. The distance between the
position and the mid point  on line P1-P2 is 0 to 50 mm. The ratio of the
length TI from the lower end of the 20 imaginary vertical line in the front
side to the narrowest part in the imaginary  development view to the length
T2 from the lower end of the imaginary vertical line in  the rear side to
the narrowest part in the imaginary development view, i.e., T1:T2 is  25:75
to 40:60. Brief Description of the Drawings  25 [0010] Fig. 1 is a
perspective of an embodiment of a pull-on disposable diaper  according to
the first aspect of the present invention. Fig. 2 is an exploded perspective
of the diaper of Fig. 1 before assembly.  Fig. 3 is a plan of an exterior
material of Fig. 2 in its flat-out state. 30 Fig. 4(a), Fig. 4(b), Fig.
4(c), Fig. 4(d), Fig. 4(e), and Fig. 4(f) represent a  novel diaper design
approach, in which Fig. 4(a), Fig. 4(b), and Fig. 4(c) each illustrate  



a base pattern obtained by draping, Fig. 4(d) illustrates a revised base
pattern obtained 4  by adding correction to the base pattern, Fig. 4(e) is a
revised master pattern obtained by  adding correction to a master pattern
taking extension and contraction of the wearer's  skin into consideration,
and Fig. 4(f) is a final pattern obtained by adding correction to  the
revised master pattern taking ease of diapering into consideration. s Fig. 5
illustrates body measurements needed in the novel diaper designing.  Fig. 6
is a plan showing the structure of an absorbent core. Fig. 7 is an
illustration of the ilia. Fig. 8 illustrates how to measure the
front-to-rear length at the height of the  anterior superior iliac spine. 10
Fig. 9(a) is a perspective of another embodiment of the diaper according to
the  first aspect of the present invention, and Fig. 9(b) is a plan of the
diaper of Fig. 9(a) in  its flat-out state. Fig. 10(a), Fig. 10(b), and Fig.
10(c) each illustrate a plan of another  embodiment of the absorbent core.
is Fig. 11(a) and Fig. 11(b) are each a plan of still another embodiment of
the  absorbent core. Fig. 12(a), Fig. 12(b), Fig. 12(c), Fig. 12(d), and
Fig. 12(e) are each a plan of  yet another embodiment of the absorbent core.
Fig. 13 is a plan of an exterior material used in a pull-on disposable
diaper  20 according to the second aspect of the present invention in its
flat-out state. Fig. 14 illustrates a fragmentary plan of another embodiment
of a diaper  according to the second aspect of the present invention.
Detailed Description of the Invention  [0011] 25 The present invention will
be described based on its preferred embodiments  with reference to the
accompanying drawings. In what follows, the term "present  invention"
indicates either one or both of the first and the second aspects as referred
to  above, which depends on the context. Fig. 1 is a perspective view of an
embodiment  of the pull-on disposable diaper according to the first aspect
of the invention. Fig. 2 is 



30 an exploded perspective view illustrating the diaper of Fig. 1 before
assembly. Fig. 3  is a plan of the diaper shown in Fig. 2 in its flat-out
state. The term "flat-out state"  denotes the state before the lateral side
edges of a diaper are connected together. 5  [0012] To begin with, the novel
design approach that provided the foundation for the  completion of the
present invention (inclusive of the first and the second aspects) is
briefly described taking an example. 5 Step 1: Sheeting broad enough
compared with a flat out contour of an absorbent article  is directly
applied to the body of a wearer (e.g., an infant) to do draping. The
sheeting  on the body is marked with lines indicating the waist, the thigh
circumference (the  maximum circumference close to the crotch, see Fig. 5),
and the side seam and the 10 folded darts. Accurate measurements are taken
on the right side of the body. The  sheeting is unfolded, and the resulting
pattern of the right side is scanned into a CAD  program, copied to make a
horizontal flip image, which is taken as a base pattern for  planar design.
Examples of base patterns thus prepared are shown in Figs. 4(a), 4(b),  and
4(c). In these figures, vertical line segment La indicates the length along
the body is from the middle of the front waistline to the middle of the back
waistline via the crotch  (hereinafter "front-to-rear waist length")(see
Fig. 5); horizontal line segment Lb that is  perpendicular to the vertical
segment La indicates the crotch position (the position in the  longitudinal
direction at which the distance between the left and the right thigh
circumferential lines is the least, corresponding to the position in the
longitudinal 20 direction at which the crotch of the wearer is narrowest)
and the crotch width: curve Lc  indicates the thigh circumferential line;
curve Ld represents the waistline; and curve Le  is the side seam. In this
way, a base pattern is taken from a plurality of wearers. [0013]  Step 2: 25
The prepared base patterns are divided into groups according to age (of
months), sex, etc. and averaged per group to prepare a master pattern for
each group.  Measurements of waist, front-to-rear waist length, side seam,
and thigh circumference  



were taken on about 350 babies and toddlers to obtain the averages for each
group,  which were used in the master pattern making. The shape of the thigh
circumferential 30 line, the crotch position and width, and the position,
the number, and the size of the  darts were averaged per group. Fig. 4(d)
illustrates a master pattern obtained in that  manner. All the available
base patterns may be averaged to make a sole master 6  pattern. [0014]  Step
3: Wearers are allowed to move freely, and their behavior was recorded on  5
videotape, etc. The body movements frequently shown and how the wearer's
skin  extends and contracts with such movements are observed. As a result of
observation  and analysis on the children's behavior, it has been revealed
that children of age who  wear a pull-on absorbent article (particularly
pull-on diaper) frequently show actions  such as crawling, movement from
standing to sitting or vice versa, bending forward 10 while sitting, and
running about and that these actions are accompanied by frequent  extension
and contraction of the skin on the back of the thighs [0015]  Step 4: To
each of the master patterns (or the single master pattern) obtained in step
2  15 is added correction reflecting the findings about the skin extension
and contraction  ascertained in step 3. The correction is made for the
purpose of securing a region that  can follow the skin extension and
contraction. Fig. 4(e) illustrates a revised master  pattern obtained by
adding a cross-hatched region to the master pattern in order to  afford to
an absorbent article a region that follows extension and contraction of the
skin  20 in the back of a wearer's thighs. [0016]  Step 5: To the revised
master pattern is added correction for imparting ease of putting  on (ease
of diapering) a wearer. Fig. 4(f) shows a pattern obtained by enlarging the
25 revised master pattern in the width direction at a prescribed ratio. The
result of that 



correction is the final pattern furnishing the planar shape of a diaper.
Taken directly  from the body contour of children, the thus obtained pattern
is highly body-fitted. [0017] The diaper 1 according to the present
embodiment is composed of a  30 substantially rectangular absorbent body 10
and an exterior material 11. The absorbent 7  body 10 is composed of a
liquid permeable topsheet 2, a liquid impermeable or water  repellent
backsheet 3, and a liquid retentive absorbent core 4 interposed between the
two sheets 2 and 3. The exterior material 11 is disposed on the side of the
backsheet 3  of the absorbent body 10. 5 [0018] The exterior material 11 has
its longitudinal central portion narrowed in a  sandglass shape to define
the outline of the diaper. The exterior material 11 forms a  leg hole H on
both sides thereof (see Fig. 2). The exterior material 11 is sectioned, in
the longitudinal direction, into a stomach portion A that is to be located
on the wearer's 10 stomach side, a back portion B that is to be located on
the wearer's back side, and a  crotch portion C between the portions A and
B. The stomach portion A and the back  portion B correspond to the front
portion and the rear portion, respectively in the  longitudinal direction of
the exterior material 11, and the crotch portion C corresponds  to the
lengthwise central portion of the exterior material 11. As shown in Fig. 3,
the 15 exterior material 11 has a flap F extending transversely of both the
front portion and the  rear portion. The lateral side edges Al and A2 of the
flaps F in the stomach portion A  and the lateral side edges B1 and B2 of
the flaps F in the back portion B are connected  together to form a waist
opening 5 and a pair of leg openings 6 in the diaper 1 shown in  Fig. 1. A
pair of side seals S are formed on both side seams of the diaper 1 by this
20 connection. Connection can be carried out by, for example, heat sealing,
high  frequency sealing or ultrasonic sealing. [0019] The topsheet 2 and the
backsheet 3 are each rectangular and united together  with the absorbent
core 4 to form an oblong rectangular absorbent body 10. The  25 topsheet 2
and the backsheet 3 can be of materials commonly used in this type of  



diapers. The details of the absorbent core 4 will be given later. [0020] As
shown in Fig. 2, a side cuff 8, 8 made of a liquid impermeable or water
repellent, breathable material is provided on each long side of the
absorbent body 10.  30 The side cuff 8 has a fixed edge and a free edge
along the length direction of the absorbent body 10. The fixed edge is fixed
to the topsheet 2. A side cuff elastic 8  member 81 is disposed in its
stretched state along and near the free edge, whereby the  pair of the side
cuffs 8 stand to block the flow of liquid in the width direction of the
absorbent body 10. [0021]  s The exterior material 11 has at least two
sheets of nonwoven fabric, i.e., an  outer nonwoven sheet 12 serving as the
outer surface of the diaper 1 (the side opposite  to a wearer's side) and an
inner nonwoven sheet 13 located on the inner side of the outer  nonwoven
sheet 12. The inner nonwoven sheet 13 is joined to the inner side of the
outer nonwoven sheet 12 with an adhesive, such as a hot-melt adhesive. It is
preferred 10 for both the outer nonwoven sheet 12 and the inner nonwoven
sheet 13 to be made of  water repellent nonwoven fabric so as to prevent
liquid oozing from the outside and the  inside of the diaper. [0022] The
exterior material 11 extends outward from both longitudinal ends of the  is
absorbent body 10, and the extension is folded back to cover each of the
longitudinal  ends of the absorbent body 10 (specifically, the longitudinal
ends of the topsheet 2 are  covered with the extensions). [0023] A plurality
of waist elastic members 51, 51 are disposed along, and over the  20 whole
width of, the front and the rear ends of the exterior material 11 between
the outer  nonwoven sheet 12 and the inner nonwoven sheet 13 in their
stretched state. The waist  elastic members 51, 51 are arranged such that
those on the stomach portion A and those  on the back portion B overlap with
each other at their ends when the side edges Al and  A2 of the stomach
portion A and the side edges B1 and B2 of the back portion B meet 



25 and are sealed together. As a result, there is formed a substantially
continuous loop of  waist gather along the waist opening 5 of the diaper 1
as shown in Fig. 1. [0024] Leg elastic members 61a and 61b are disposed in
the curved portions on both  sides of the exterior material 11. Each of the
leg elastic members 61 a and 61b is along  30 the curve. The leg elastic
members 61a and 61b are sandwiched between the outer 9  nonwoven sheet 12
and the inner nonwoven sheet 13 and fixed in their stretched state  by
prescribed fixing means. The leg elastic member 61a and the leg elastic
member  61b overlap atone of their ends in the crotch portion C. The other
end of each of the  leg elastic members 61a and 61b is located at the side
edge Al or A2 of the stomach 5 portion A and the side edge B1 or B2 of the
back portion B, respectively. The leg  elastic members 61a and 61b are
arranged such that their ends located at the side edges  Al or A2 of the
stomach portion A and their ends located at the side edge B 1 or B2 of  the
back portion B overlap with each other when the side edges Al and A2 of the
stomach portion A and the side edges B1 and B2 of the back portion B are
joined 10 together. As a result, there is formed a substantially continuous
loop of leg gather  along each of the leg openings 6, 6 of the diaper 1 as
shown in Fig. 1. [0025] The diaper 1 has a number of elastic members
extending in the width direction  between the waist opening 5 and the leg
openings 6 in each of the stomach portion A  is and the back portion B. By
disposing the elastic members, a first portion 71 and a second portion 72
both extending transversely of the diaper 1 are formed between the  waist
opening 5 and the leg opening 6. First elastic members 71a are disposed in
the  first portion 71, and second elastic members 72a are disposed in the
second portion 72.  The first portion 71 is positioned between the waist
opening 5 and leg openings 6, and 20 the second portion 72 is positioned
between the first portion 71 and the leg openings.  [0026] All the first
elastic members 71a and the second elastic members 72a are fixed  in their
stretched state between the outer nonwoven sheet 12 and the inner nonwoven
sheet 13. The first elastic members 71a are arranged such that their ends
located at the 



25 side edges Al or A2 of the stomach portion A and their ends located at
the side edge B1  or B2 of the back portion B overlap with each other when
the side edges Al and A2 of  the stomach portion A and the side edges B1 and
B2 of the back portion B are joined  together. The second elastic members
72a are arranged in the same way. As a result,  there is formed a gather in
the first portion 71 and the second portion 72 in the stomach 30 portion A
as illustrated in Fig. 1 and also, while not shown, in the back portion B.
[0027] 10  Each of the first elastic members 71a and the second elastic
members 72a extends between the lateral sides of the diaper 1 (i.e., the
lateral side edges of the  exterior material 11) and the lateral, long side
edges of the absorbent core 4.  Substantially neither the first elastic
members 71a nor the second elastic members 72a s exists in the area where
the absorbent core 4 exists. That is, the gathers formed in the  first
portion 71 and the second portion 72 are located between the lateral sides
of the  diaper 1 and the lateral side edges of the absorbent core 4. There
is substantially no  gathers in the area where the absorbent core 4 is
disposed. Therefore, contraction of  the exterior material 11 due to
contraction of the first elastic members 71a and the 10 second elastic
members 72a does not occur in the area where the absorbent core 4  exists,
so that the diaper I not only keeps its neat appearance but exhibits
satisfactory  absorption capacity. Nevertheless the present invention is not
limited to that  configuration. The first elastic members 71a and the second
elastic members 72a may  be disposed substantially over the whole
circumference of the diaper 1. 15 [0028] The elastic members used in the
diaper 1 according to the present embodiment  preferably include natural
rubber, polyurethane resins, foamed urethane resins,  extensible nonwoven
fabrics, and hot-melt extensible materials molded into a string, a  tape, a
net or film. 20 [0029] According to the present embodiment, as illustrated
in Fig. 3, the distance M  between the lower end of the flap F in the
longitudinally front portion and the lower end  of the flap F in the
longitudinally rear portion of the diaper I is 210 to 280 mm  



measured in the flat state of the diaper 1. The distance M defined above
will 25 hereinafter be referred to as "flap-to-flap distance". The
flap-to-flap distance M is the  flap-to-flap distance of the final pattern
obtained by the above-described design  approach with a necessary length
added taking the thickness of diaper materials into  consideration. The
flap-to-flap distance M is a length optimized to the wearer's figure,
characterized by being shorter than the flap-to-flap distance in
conventional pull-on 30 diapers. The flap-to-flap distance M is a measure of
the length or area of the portion  located in the crotch area of a wearer.
In detail, a pull-on diaper having a longer  flap-to-flap distance M has a
longer length or a larger area in the portion located in the 11  crotch area
of a wearer, and vice versa. As a result of optimization to the wearer's
figure, the diaper 1 of the present embodiment has a shorter flap-to-flap
distance M than  conventional pull-on diapers, that is, the portion located
in the crotch area of a wearer is  shorter in length or smaller in area than
before. It follows that the portion located in s the crotch area of a wearer
has a reduced proportion in the absorbent core 4 of the  diaper 1 so that
bagginess of the crotch portion C of the diaper 1 is reduced to give a  neat
appearance as a whole diaper. The wearer's movement, particularly the leg
movement is not hindered. The diaper hardly slides down with the wearer's
movement while worn so that urine and fecal leakage hardly occurs. Outer
clothing 10 such as a shorts or a pants can easily be put over the diaper to
give a neat appearance.  [0030] To further improve the appearance of the
crotch portion C of the diaper 1, the  flap-to-flap distance M is preferably
230 to 270 mm, more preferably 230 to 260 mm.  [00311 is The whole length L
of the exterior material 11 in its flat state is selected  arbitrarily.
Nevertheless, L is preferably 460 to 520 mm taking into consideration a
neat appearance during and after use and prevention of sliding down. For
assuring a  sense of security, it is desirable for the diaper to completely
cover the navel. From this  viewpoint, L is more preferably 490 to 580 mm.
20 [0032] In order to improve the appearance around the crotch portion C by
placing a  



proper amount (a proper length or area) of the absorbent core 4 on the
wearer's crotch,  not only the flap-to-flap distance M but the size of the
crotch portion C in the diaper  width direction is important. If the size of
the crotch portion C is too big, it would not 25 have a good fit to the
wearer's crotch and become baggy. From this viewpoint, in the  present
embodiment, the width at the narrowest part of the crotch portion C, i.e.,
the  width N at the narrowest part in the longitudinal central portion of
the exterior material  11 in its flat state (see Fig. 3) is 50 to 160 mm.
Where the narrowest part is not  identified as a single position but extends
in the length direction with the same width, 30 the position at the center
of the length of the part with the same width is defined to be  the
narrowest part. 12  [0033] The width N of the narrowest part is
characterized by being smaller than that of  conventional pull-on diapers.
In short, in the diaper 1 of the present embodiment, the  portion of the
absorbent core 4 located in the wearer's crotch has a smaller size in both 5
the length direction and the width direction than conventional pull-on
diapers. To  further improve the appearance of the crotch portion C, the
width N at the narrowest  part is preferably 60 to 140 mm, more preferably
60 to 120 mm. [0034] As previously stated, in the diaper 1 of the present
embodiment, the portion of  10 the absorbent core 4 which is located in the
wearer's crotch is reduced in both the length  and the width directions. In
other words, the amount of the portion of the absorbent  core 4 located in
the wearer's crotch is reduced, which may lead to a reduced absorption
capacity of the diaper 1. To avoid this, the absorbent core 4 is configured
to separate  apart from the diaper main body (the exterior material 11 in
the case of the present 15 embodiment) in side parts located near the
longitudinal side edges while having a part  which is located between the
side parts and is fixed to the diaper main body. More  specifically, the
absorbent core 4 has the following design of configuration. [0035] As
illustrated in Fig. 6, the absorbent core 4 used in the diaper 1 of the
present  20 embodiment is divided into three pieces, 4a, 4b, and 4c, each
extending in the  



longitudinal direction and made of an airlaid mixture of fluff pulp and a
superabsorbent  polymer. The three pieces are wrapped all together in tissue
paper (not shown) to  constitute a unitary absorbent core 4. Division
between the central piece 4b and the  side pieces 4a and 4c is along the
longitudinal middle portion of the absorbent core 4. 25 The longitudinal
front and rear portions of the absorbent core 4 are formed solely of the
central piece 4b. The absorbent core 4 is adhesively fixed to the exterior
material (not  shown) on its lower side. The side pieces 4a and 4c are not
fixed to the exterior  material, being capable of separating from the
exterior material. On the other hand,  the rest of the divided pieces 4a and
4c, i.e., the central piece 4b is fixed to the exterior 30 material 11. So
configured, the side pieces 4a and 4c rise apart from the exterior  material
by the body pressure imposed in the width direction of the absorbent core 4
while the diaper 1 is worn. To ensure the rising properties of the side
pieces, an elastic 13  member is preferably disposed near the side edge of
the side pieces 4a and 4c. As a  result of the rising, the substantial width
of the absorbent core 4 approaches the width of  the central piece 4b. In
short, although the absorbent core 4 has a large width before  the diaper 1
is worn but has its width reduced to fit the wearer's crotch properly while
s the diaper 1 is worn. The pieces 4a and 4c on both sides assure a
sufficient absorption  capacity as a whole absorbent core 4. By this
mechanism the diaper 1 of the present  embodiment is prevented from reducing
the absorption capacity despite of the reduced  amount of the absorbent core
4 in the crotch of a wearer. [0036]  10 The substantial width of the
absorbent core 4 during use (i.e., the width of the  adhered area between
the absorbent core 4 and the exterior material 11) is preferably set  at 20
to 90 mm. In view of fit and bagginess prevention in the crotch portion C
during  use, that width is preferably 20 to 80 mm, more preferably 30 to 70
mm. The width of  the absorbent core 4 before use (i.e., the total width of
the absorbent core 4 before the is side pieces 4a and 4c rise) is preferably
50 to 150 mm. To improve the absorption  performance of the crotch portion
C, that width is more preferably 60 to 150 mm, even  more preferably 70 to
140 mm. [0037] 



According to the present embodiment, the appearance of the diaper 1 while
20 worn can further be improved by controlling the average pressure exerted
on the  wearer's body by the first portion 71 in a range preferably of from
1.1 to 2.5 kPa, more  preferably 1.1 to 2.0 kPa, even more preferably 1.2 to
1.8 kPa. The first portion 71 is  preferably formed in the region of the
diaper 1 which, while worn by a wearer, is  applied to the part of the
wearer's body between the left and the right iliac crests and the 2s left
and the right anterior superior iliac spines. That part of a wearer's body
will  sometimes be referred to the upper iliac region. "Iliac crest" and
"anterior superior  iliac spine", which are anatomical terms, mean the sites
indicated by the reference  numerals 9a and 9b, respectively, in Fig. 7. In
order to prevent a pull-on diaper from  sliding down, particularly to
prevent a pull-on diaper worn by a child from sliding down 30 or drooping at
the waist, it has been considered effective to increase the constrictive
pressure of the elastic members disposed in the waist portion thus bringing
the pull-on  diaper into close contact with a wearer's body as exemplified
by the design of 14  JP-A-U-2-84623 supra. On the contrary, as a result of
investigation seeking for a  solution of the problem that a pull-on diaper
tends to slide down while wom, the present  inventors have found it more
effective to increase the constrictive pressure of the  portion
corresponding to the wearer's upper iliac region than the constrictive
pressure of 5 the waist portion. The reason is as follows. Because a diaper
wearer, especially a  child has a protruding abdomen as a physical
characteristic, an increased constrictive  pressure of the waist of a
pull-on diaper applied around the periphery of the protruding  belly
gradually makes the waist of the diaper to constrict, thereby causing the
diaper to  droop until it fits the contour of the wearer. 10 [0038] The
pressure exerted by the first portion 71 of the diaper 1 while worn
(wearing pressure) is adjustable, for example, by controlling the material,
thickness,  elongation, and the distance of spacing of the first elastic
members 71 a. [0039]  is Measurement of the wearing pressure of the first
portion 71 of the diaper 1 is  carried out on the diaper 1 put on a cylinder
having a circumference of 500 mm with a  



clothing pressure measuring device (air-pack type contact surface pressure
measuring  system AMI 3037-2, available from AMI Techno Co., Ltd.) as
follows. [0040]  20 Measurement of pressure by first portion 71: An air pack
having a diameter of 15 mm is placed with its center even with the  waist
opening edge of the diaper, and the wearing pressure P1 is measured. The air
pack setting position in the width direction of the diaper is nearly the
center between the  lateral side edges of the diaper and the lateral side
edges of the absorbent core 4 (see 25 Fig. 3). Subsequently, the air pack is
shifted down by 5 mm along the diaper length  direction to measure the
wearing pressure (P2). The same measurement is repeated at  5 mm interval to
obtain P3, P4, P5 . . . , Pn). The measurements for obtaining P1 to  Pn are
made within an area between the waist opening and the leg openings where the
both lateral sides are sealed together. The measurement is conducted at four
points at 30 every vertical position in each of the stomach portion A and
the back portion B, two in  the left side and two in the right side of the
absorbent core 4, to obtain an average 15  wearing pressure at a specific
vertical position of the stomach portion A or the back  portion B. The
vertical distance between two out of the n sites of measurement  between
which all the measured pressures P are within a range of 1.1 kPa and 2.5 kPa
is  taken as the width of the first portion 71. When, for instance, P3 to P6
fall within the 5 recited range, the width of the first portion 71 is
(6-3)x5=15 mm. In that case, the mid  point between the measuring site of P3
and that of P6 is the widthwise center of the first  portion 71. [0041] The
mean circumference of the waist of children at which the diaper 1 of the  10
present embodiment is primarily targeted is about 500 mm, which is selected
as the  diameter of the cylinder. The term "circumference of the waist" as
used herein is an  average of the circumference measured of a child in a
standing posture and that of a  child in a sitting posture, taking into
consideration a probable change in the  circumference at the waist with the
change in body posture. is [0042] 



There is a certain distance (width) between the iliac crest and the anterior
superior iliac spine of a wearer. The diaper I is effectively kept from
moving down by  applying the first portion 71 of the diaper 1 to an area
within that width of the upper  iliac region. From this point of view, the
first portion 71 of the diaper 1 according to 20 the present embodiment
preferably has a width W1, measured in the diaper length  direction, of 15
to 35 mm. With the width WI being 20 to 35 mm, particularly 25 to  30 mm,
the diaper 1 will be kept in place more effectively, and the appearance of
the  diaper 1 while worn and the ease of diapering with the diaper 1 will be
further  improved. 25 [0043] In order for the first portion 71 to be applied
to the part between the iliac crest  and the anterior superior iliac spine,
the relation between the size of the diaper 1 and the  physical size of a
wearer is of importance. Considering children, primarily targeted  wearers,
for instance, the first portion 71 can successfully be applied to the upper
iliac 30 region of a wearer when the distance Kl from the widthwise center
of the first portion  71 (i.e., the center of the first portion 71 along the
diaper length direction) of the 16  stomach portion A to the lateral
centerline CL of the diaper 1 is preferably 180 to  220 mm as measured in
the flat state of the diaper 1, and when the distance K2 from the  widthwise
center of the first portion 71 (i.e., the center of the first portion 71
along the  diaper length direction) of the back portion B to the lateral
centerline CL of the diaper 1 s is preferably 180 to 220 mm as measured in
the flat state of the diaper 1. The Kl and  K2 values have been decided as a
result of body measurement of about 350 children for  whom pull-on type
diapers are primarily designed. These values will be described  more
specifically by referring to Fig. 8. The mid point between, and at the
height of,  the left and right anterior superior iliac spines in the
anterior view of a child is 10 designated "anterior center". The mid point
similarly defined but in the posterior view  of the child is designated
"posterior center". The length from the anterior center via  the crotch to
the posterior center is designated "anterior-to-posterior length". The sum
of the anterior-to-posterior length and an allowance for the thickness of
the diaper  materials is divided by two to give the above-recited Kl and K2
values. In order to 



is apply the first portions 71 to the upper iliac region of a wearer more
successfully, the  distances Kl and K2 are more preferably 185 to 215 mm,
even more preferably 190 to  215 mm. [0044] The first portion exists in each
of the stomach portion A and the back portion  20 B. The wearing pressure of
the first portion in the stomach portion A and that of the  back portion B
do not need to be quite the same. As long as the wearing pressure of  each
of the first portions 71 in the stomach portion A and the back portion B is
in a  range of from 1.1 to 2.5 kPa, the elastic members arranged in the
stomach portion A and  those in the back portion B of the diaper may differ
in material, thickness, elongation, 25 and distance of spacing.
Nevertheless, excessive configurational difference between  the stomach
portion A and the back portion B can result in a dull appearance of the
diaper 1 because the side seams of the exterior material 11 (where both the
lateral sides  of the front and those of the rear are connected) may come to
the front or rear side of the  diaper worn. Hence, it is desirable that the
difference between a higher wearing 30 pressure A of the first portion 71 of
either the stomach portion A or the back portion B  and a lower wearing
pressure B of the first portion 71 of the opposite portion be such  that the
ratio (A-B)/A is within 30%. 17  [0045] Where the side edges Al and A2 of
the stomach portion A and the side edges  B 1 and B2 of the back portion B
are connected substantially in alignment with each  other, the term "lateral
centerline CL" as used in the present invention means the 5 straight line
parallel to the diaper width direction and passing the mid point between Al
and B1 in the flat state of the diaper I (see Fig. 3). Unlike that, there is
a case where,  as shown in Figs. 9(a) and 9(b), the side edges Al and A2 of
the stomach portion A are  not connected with side edges B1' and B2' of the
back portion B but with side edges B1  and B2 of which the upper ends are
positioned lower than those of the side edges B1' 10 and B2', respectively.
In that case, the lateral centerline is drawn in the same manner  as
described above, except that the width defined by the upper ends of the side
edges  B 1' and B2' and the upper ends of the side edges B 1 and B2 is
assumed not to exist.  



[0046] It is preferred that the constrictive force of the diaper 1 according
to the present  15 embodiment rests primarily on the first elastic members
71a disposed in the first  portions 71. In other words, it is not necessary
to use the constrictive force of the  elastic members disposed in the waist
portion 5 as a primary means for keeping the  diaper 1 in position on a
wearer's body unlike the conventional pull-on diapers. On  the contrary, an
increased constrictive force of the waist portion 5 helps the diaper 1 20
move down as has been confirmed by the present inventors. From this point of
view,  in the diaper 1 of this embodiment, the average pressure imposed by
the waist portion 5  during wear is preferably in the range of from 0.3 to
1.5 kPa, which range is lower than  that of conventional pull-on diapers. It
is preferred that the pressure of the waist  portion 5 be lower than the
average pressure of the first portion 71 by 0.5 to 1.0 kPa. 25 The waist
portion 5 having its constrictive pressure falling within the recited range
offers another advantage that the waist portion 5 is easy to widen, which
makes  diapering easy. If the pressure of the waist portion 5 is less than
0.3 kPa, the natural  length of the diaper 1 before being worn is so long
that the diaper can have a poor  appearance as a garment. 30 [0047] To
ensure that the diaper is kept in place more effectively, the average
pressure  of the waist portion 5 is more preferably 0.4 to 1.2 kPa, even
more preferably 0.4 to 18  1.0 kPa. The pressure of the waist portion 5 is
measured in the same manner as used  to measure the pressure of the first
portions 71. That is, a 500 mm circumference  cylinder is put in the diaper
through the waist opening 5. An air pack of a clothing  pressure measuring
device is placed with its center positioned 15 mm below the waist s opening
edge to measure the wearing pressure. The measurement is conducted at 10
points at a 50 mm interval along the circumference. The average of the ten
measurements is taken as a wearing pressure of the waist portion. Where the
waist  opening edge of the stomach portion and that of the back portion are
not even as in the  embodiment of Figs. 9(a) and 9(b), the position nearest
to the waist opening edge in the 10 overlap of the stomach and the back
portions is taken as the waist opening edge. The  



pressure exerted by the waist portion 5 is adjustable by, for example,
controlling the  material, thickness, elongation, and the distance of
spacing of the waist elastic members  51. Where the pressure by the waist
portion 5 is in the range of the pressure by the  first portion 71, the
position of the measurement is included under the first portion 71.  is
[0048] The diaper 1 preferably has leg elastic members 61a and 61b arranged
in their  stretched state substantially along each of the leg openings. The
average pressure  exerted by each leg portion 6 while the diaper is worn
preferably ranges from 1.0 to  2.4 kPa, more preferably 1.2 to 2.2 kPa. With
the pressure by the leg portions 6 falling 20 within that range during use,
the opening edge of the leg portions 6 gives a snug fit to  the groins to
effectively prevent leakage around the wearer's leg. When the crotch
portion of the diaper I gains weight due to discharge of urine or feces, the
absorbent  body in the crotch portion is kept in contact with the wearer's
crotch by that pressure,  thereby keeping the appearance of the diaper 1 and
preventing leakage of urine and 25 feces during wear. Thus, the pressure by
the leg portions 6 is effective in maintaining  the diaper 1 in good
condition while worn. [0049] The wearing pressure exerted by the leg portion
is measured as follows with  the same air-pack type contact surface pressure
measuring system as used in the  30 measurement of the pressure by the waist
portion. A 300 mm circumference cylinder is inserted through the leg opening
6. The measurement is conducted in the area where  the elastic member 61a or
61b is disposed at 6 points at a 50 mm interval along the 19  circumference
per leg portion 6. Where there are two or more elastic members 61 a or  61b,
the point of measurement is the widthwise center of the area where the
elastic  members are arranged. The average of the 12 measurements (6 in the
left leg portion  and 6 in the right leg portion) is taken as a wearing
pressure of the leg portion 6. 5 Where there is no, or only partial, elastic
members 61a, 61b around the leg openings,  the wearing pressure of the area
where the side cuff elastic member 81 is disposed  measured in the part
corresponding to each leg portion is taken as a pressure by the leg
portion. The mean thigh circumference (at the largest point) of children at
which the  



diaper 1 of the present embodiment is primarily targeted is about 300 mm,
which is  10 selected as the diameter of the cylinder. [0050] The diaper 1
of the present embodiment preferably has an average wearing  pressure of 0.2
to 0.8 kPa, more preferably 0.3 to 0.6 kPa, in the area except the first
portions 71, the waist portion 5, and the leg portions 6, for example, the
second portions is 72 between the first portions 71 and the leg portions 6.
With that wearing pressure, the  diaper 1 is kept in close and comfortable
contact with the wearer's body thus effectively  preventing leakage. While
the diaper 1 is worn, the second portions 72 are applied to  the body below
the upper iliac region, namely the lower abdominal region. The  second
portion 72 preferably has a width W2 (measured in the diaper length
direction)  20 of 40 to 70 mm, more preferably 45 to 65 mm. [0051] Comparing
the wearing pressure between different portions of the diaper 1, it is
preferred that the first portion 71 be the highest, the waist portion 5 be
the next highest,  and the second portion 72 be the lowest. The diaper I
with such an order of wearing 25 pressure among the portions succeeds in
keeping itself in place with a snug and  comfortable fit to the wearer's
body while worn thereby providing effective protection  against leakage.
[0052] In the first aspect of the present invention, other configurations of
the  30 absorbent core 6 than that illustrated in Fig. 6 can be used. While
in the embodiment  shown in Fig. 6 the absorbent core 4 is divided into
three pieces along the longitudinal 20  direction thereof, the number of
divided pieces is not limited to three and may be four or  more as long as
the pieces located on both lateral sides of the absorbent core 6 are
configured to separate apart from the exterior material. [0053]  s The shape
of the absorbent core 4 is not limited to that of the aforementioned
embodiment as long as the absorbent core 4 is capable of separating apart
from the main  body of the diaper near the both side edges thereof. For
example, as illustrated in Fig.  



10(a), the absorbent core 4 may have a double layer structure composed of a
lower  absorbent layer 42 and an upper absorbent layer 41 disposed on the
lower absorbent 10 layer 42. The upper absorbent layer 41 is nearly
T-shaped. The lower absorbent  layer 42 is larger in size than the upper
absorbent layer 42 and rectangular, longer than  wide. The lower absorbent
layer 42 has a pair of defective parts 43 where the airlaid  mixture is
absent along the length direction. Each defective part 43 extends
longitudinally of the lower absorbent layer 42. Each defective part 43
extends in the is length direction only in the longitudinal central portion
of the lower absorbent layer 42  without reaching the longitudinal ends 42a
of the lower absorbent layer 42.  Accordingly, the areas between the
longitudinal ends of the lower absorbent layer 42  and the longitudinal ends
of the defective parts 43 are airlaid parts 44, 44. [0054]  20 The two
defective parts 43 are symmetric about the longitudinal centerline of  the
lower absorbent layer 42. The defective part 43 has the shape of a long bow,
defined by a straight line segment 45 and an are 46 connecting both ends of
the segment  45. The straight line segment 45 is nearer to the side edge of
the lower absorbent layer  42, with the arc 46 is farther from that side
edge. 25 [0055] The nearly T-shaped upper absorbent layer 41 has a head 41b
and a leg 41a.  The leg 41a is positioned between the defective parts 43 of
the lower absorbent layer 42.  The leg 41a is almost as long as the
defective parts 43. The head 41b is positioned on  one of the airlaid parts
44 of the lower absorbent layer 42. The width of the head 41b 30 is a little
smaller than that of the lower absorbent layer 42. The side of the absorbent
core 4 where the head 41b of the upper absorbent layer 41 is positioned is
disposed in 21  the back portion of the diaper. [0056] In the above
embodiment of the absorbent core 4, the parts of the lower  absorbent layer
42 that are outboard of the defective parts 43 correspond to the side  s
pieces 4a and 4c of the absorbent core shown in Fig. 6. The part of the
lower absorbent layer 42 that is located between the defective parts 43 and
the leg 41 a of the  



upper absorbent layer 41 correspond to the central piece 4b of the absorbent
core shown  in Fig. 6. In the embodiment of Fig. 10, the parts outboard of
the defective parts 43  have satisfactory rising capabilities because of the
bow-like shape of the defective parts  10 43. [0057] As a modification of
the absorbent core of the embodiment illustrated in Figs.  10(a) through
10(c), the absorbent core 4 illustrated in Figs. 11(a) and 11(b) can be
used. The absorbent core 4 of the embodiment shown in Figs. 11(a) and 11(b)
consists 15 solely of the lower absorbent layer used in the absorbent core
of the embodiment of  Figs. 10(a) to 10(c). In this modification, too, since
there is a pair of defective parts 43  having the shape of a long bow formed
along the length direction of the absorbent core  4, the parts outboard of
the defective parts 43 exhibit satisfactory rising capabilities.  [0058] 20
In Figs. 12(a) and 12(b) is illustrated an absorbent core 4 according to a
modification of the absorbent core shown in Figs. 11(a) and 11(b), in which
the  defective parts 43 do not have a closed shape, and side pieces 4a and
4c extending in the  length direction connect to the central piece 4b at
their one end. In the embodiment  shown in Fig. 12(c), a rectangular
absorbent core 4 has notches 4d cut on each longer 25 side edge thereof so
that the part of the absorbent core 4 that is located between notches  on
each side may separate apart from the diaper main body. In the embodiments
shown in Figs. 12(d) and 12(e), the absorbent core 4 has a double layer
structure  consisting of the upper layer 4e and a lower layer 4f. The upper
layer 4e and the lower  layer 4f are configured such that, when superposed
on each other, the absorbent core 4 30 has notches 4d cut on each side edge
thereof and that the part of the absorbent core 4  that is located between
the notches 4d on each side may separate apart from the diaper 22  main
body. [0059] An embodiment of the second aspect of the present invention
will then be  illustrated with reference to Figs. 13 and 14. The description
given above with respect  5 to the first aspect of the present invention is
appropriately applied to those particulars of 



the second one that are not described hereunder. In Figs. 13 and 14,
elements  identified with the same reference characters or numerals as in
Figs. 1 through 12 may  be identical and will not be redundantly described.
[0060]  10 In Figs. 13(a) and 13(b) is shown a plan of the exterior material
used in a  pull-on disposable diaper in its flat-out state. Figs. 13(a) and
13(b) represent the same  plan so that reference numerals and characters may
be allocated between them for the  sake of easy reading. A perspective view
of the diaper of the present embodiment and  an exploded perspective view of
the diaper before assembly are the same as those 15 presented with regard to
the pull-on disposable diaper according to the first aspect of the
invention. Accordingly, Figs. 1 and 2 will be referred to with reference to
the  perspective view and the exploded perspective view of the diaper
according to the  second aspect. In the following description, "imaginary
development view" is a view  of a pull-on diaper imaginarily cut apart
vertically exactly in the sides and opening the 20 cut diaper flat, and
"imaginary vertical cutting line" is a line along which a pull-on  diaper is
imaginarily cut apart vertically right in the side. [0061] The diaper 1 of
the present embodiment has side seals S exactly in the sides  thereof.
Therefore, the imaginary development view of the diaper 1 obtained by  25
imaginarily cutting the diaper 1 vertically exactly in the sides and opening
the diaper 1 flat has the same outline as a development view of the exterior
material 11, and the  imaginary vertical cutting line coincides with the
line running vertically on the side seal  S. [0062]  30 As depicted in Fig.
13(a), the angle 01 is smaller than 90. The angle 01 is 23  defined to be an
angle made between (1) one of the imaginary vertical cutting lines in  the
front side (i.e., one of the vertical lines S1 running on the side seals) of
the exterior  material 11 and the leg hole intersecting with the line S1. To
put it plainly, the curve  of the leg hole in the stomach portion A of the
diaper 1 is inwardly gouged or concave. s The angle 01 is preferably 50 to
85. On the other hand, in the rear side of the  



development view of the exterior material 11, the leg hole is convex outward
from  straight line P1-P2 connecting position P1, i.e., the lower end of one
of the vertical lines  S2 running on the side seals and position P2, i.e.,
the intersection between the lateral  centerline U and the leg hole. 10
[0063] Thus, in the diaper 1 of this embodiment, the leg hole in the stomach
portion A  is inwardly concave, while the leg hole in the back portion C is
convex outward. This  configuration is the result of the above-described
design method. The thus designed  leg holes provide an extremely snug fit to
the groins of a wearer. As a result, the is diaper 1 looks neatly,
particularly at the crotch portion C, while worn. Gapping  around the
wearer's legs is prevented, which allows for reduction of constrictive force
of the elastic members disposed around the leg holes. The diaper 1 hardly
slides down  due to the wearer's movement, and the rear side of the leg hole
hardly slides up to  expose the buttock. To allow reducing the constrictive
force around the leg holes and 20 to prevent sliding down or up lead to
reduction of interference with the wearer's  movement. [0064] The expression
"the leg hole in the back portion C is convex outward" is  intended to
include not only the shape of Fig. 13(a) but shapes that are convex not  25
wholly but partly, such as the shapes illustrated in Figs. 14(a), 14(b), and
14(c). [0065] To secure a better fit of the leg hole to the wearer's groin,
the leg hole in the  rear side of the exterior material 11 is shaped such
that the position on line P1-P2 which  is farthest from the leg hole
(indicated by P3 in Fig. 13(a)) is nearer to the center of the 30
development view of the exterior material 11 than the mid point of line
P1-P2 (indicated  by P4) as shown in Fig. 13(a). To put it another way, the
top of the convex leg hole is 24  nearer to the side of the crotch portion C
than to the other side (nearer to the center of  the imaginary development
view than the mid point P4). By this design, the leg holes  provide a better
fit to the wearer's groins. [0066]  



s To secure a better fit of the leg hole to the wearer's groins, the
distance  between position P3 on line P1-P2 of the convex part (at which the
distance between  line P1-P2 and the leg hole is largest) and mid point P4
of line P1-P2 is set at 0 to  50 mm, preferably 0 to 30 mm, more preferably
0 to 20 mm, as shown in Fig. 13(a).  [0067] 10 The balance between the
stomach portion A and the back portion B in the  diaper 1 is also important
for a good fit of the leg holes to the wearer's groins. In  detail, the
ratio of the length Ti from the lower end of the vertical line Si (running
in  the side seal in the front side in the development view of the exterior
material 11) to the  narrowest part in the development view to the length T2
from the lower end of the is vertical line S2 (running in the side seal in
the rear side of the development view of the  exterior material 11) to the
narrowest part in the development view, i.e., T1:T2 is 25:75  to 40:60 as
shown in Fig. 13(a). The T1:T2 ratio is preferably 30:70 to 35:65. If the
T1:T2 ratio is out of that range, the leg holes fail to fit the three
dimensional contour of  the groins, and it would be necessary to dispose an
elastic member for exerting 20 excessive constrictive force in the diaper in
order to prevent gapping between the diaper  and a wearer's body. The
appearance of the diaper while worn is also deteriorated.  Where the
narrowest part is not identified by a single position but extends in the
length  direction with the same width, the position at the center of the
length of the part with the  same width is defined to be the narrowest part.
25 [0068] In order for the leg holes to maintain a proper fit to the
wearer's groins even  when the wearer moves, the present inventors have
found it advantageous that the  peripheral region of each leg hole in the
rear side of the development view of the  exterior material 11 is extensible
in the direction perpendicular to that peripheral region. 30 To accomplish
this, it is preferred that elastic members E be arranged in the leg hole
peripheral region of the rear side between the outer nonwoven fabric and the
inner 25  nonwoven fabric to impart the region with extensibility, as shown
in Fig. 13(a). The  elastic members E are preferably disposed to extend in a
direction making an angle 02  of 10 to 90, more preferably 30 to 60, with
the longitudinal centerline V of the  



development view of the exterior material 11. By the provision of the
elastic members 5 E, the region is capable of flexibly extending and
contracting with the skin extension  and contraction accompanying the leg
movement so that the region is prevented from  getting baggy or sliding up
to expose the buttock. The diaper 1 thus provides  improved comfort and
appearance while worn. [0069]  10 In order to further improve the appearance
of the diaper during wear, the  distance between the lower end of the
vertical line S l running in the side seal of the  front side and the lower
end of the vertical line S2 running in the side seal of the rear  side of
the exterior material 11 in its flat-out state shown in Fig. 13 (a), namely,
the  flap-to-flap distance M as explained with respect to the first aspect
of the present is invention is preferably 210 to 280 mm, more preferably 230
to 270 mm, even more  preferably 230 to 260 mm. [0070] In order that an
absorbent core 4 of a proper amount (or a proper length or  area) may be
present along the crotch of a wearer so as to improve the appearance of the
20 crotch portion C, the width at the narrowest part of the crotch portion
C, i.e., the width N at the narrowest part in the longitudinal central
portion of the exterior material 11 in  its flat-out state (see Fig. 13(a))
is preferably 50 to 150 nun, more preferably 60 to  140 mm, even more
preferably 60 to 120 mm, similarly to the first aspect of the  invention. 25
[0071] To prevent the diaper 1 from sliding down and further improve the
appearance  of the diaper 1 while worn, the pressure exerted by the
previously identified first portion  71 of the diaper 1 is preferably 1.1 to
2.5 kPa, more preferably 1.1 to 2.0 kPa, even  more preferably 1.2 to 1.8
kPa, for the same reason as mentioned with regard to the first 30 aspect of
the invention. The first portion 71 is preferably formed in the region of
the  diaper 1 that is applied to the upper iliac region of a wearer. The
wearing pressure of 26  the first portion 71 is measured by the method
described above.  [0072] 



In the diaper 1 of the present embodiment, the width W 1 of the first
portion 71  shown in Fig. 13(b) (i.e., the size of the first portion 71
measured in the longitudinal  5 direction of the diaper 1) is preferably 15
to 35 mm for the same reason as described with regard to the first aspect of
the invention. The width W is more preferably 20 to  35 mm, even more
preferably 25 to 30 mm, for further ensuring the effect on prevention  of
diaper's sliding down and for further improving the appearance of the diaper
1 while  worn and the ease of diapering with the diaper 1. 10 [0073] As
shown in Fig. 13(b), the first portion 71 can successfully be applied to the
upper iliac region of a wearer when the distance Kl from the widthwise
center of the  first portion 71 (i.e., the center of the first portion 71
along the diaper length direction)  of the stomach portion A to the lateral
centerline CL of the diaper 1 is 180 to 220 mm as is measured in the
flat-out state of the diaper 1, and when the distance K2 from the  widthwise
center of the first portion 71 (i.e., the center of the first portion 71
along the  diaper length direction) of the back portion B to the lateral
centerline CL of the diaper 1  is 180 to 220 mm as measured in the flat-out
state of the diaper 1, for the same reason as  described with respect to the
first aspect of the invention. Applying the first portion 71 20 to the
wearer's upper iliac region will be achieved more successfully when the
distances  Kl and K2 are more preferably 185 to 215 mm, even more preferably
190 to 215 mm.  [0074] Similarly to the diaper of the first aspect of the
present invention, the diaper 1  of the present embodiment preferably relies
for constriction primarily on the first elastic  25 members 71a disposed in
the first portion 71. From this viewpoint, the wearing pressure of the waist
portion 5 of the diaper 1 is preferably 0.3 to 1.5 kPa, which range  is
lower than that of conventional pull-on diapers. It is preferred that the
pressure of  the waist portion 5 be lower than the pressure of the first
portion 71. The wearing  pressure by the waist portion 5 is more preferably
0.4 to 1.2 kPa, even more preferably  30 0.4 to 1.0 kPa, to prevent the
diaper 1 from moving down more effectively. 27  [0075] Similarly to the
diaper of the first aspect of the invention, the diaper 1 of the  



present embodiment preferably has a wearing pressure by the leg portion 6 of
1.0 to  2.4 kPa, more preferably 1.2 to 2.2 kPa, for the same reason as in
the first aspect. The s wearing pressure by the leg portion is measured by
the method previously described.  [0076] Similarly to the diaper of the
first aspect of the invention, the diaper of the  present embodiment
preferably has a wearing pressure of 0.2 to 0.8 kPa, more  preferably 0.3 to
0.6 kPa, in the area except the first portions 71, the waist portion 5, 10
and the leg portions 6, for example, the second portions 72 between the
first portions 71  and the leg portions 6 for the same reason as in the
first aspect of the invention. When  the diaper 1 is worn, the second
portions 72 are applied to the body below the upper  iliac region, namely
the lower abdominal region. The second portion 72 preferably has  a width W2
(measured in the length direction of the diaper 1) of 40 to 70 mm, more  15
preferably 45 to 65 mm, as shown in Fig. 13(b). [0077] Comparing the wearing
pressure between different portions of the diaper 1 of  the present
embodiment, it is preferred that the first portion 71 be the highest, the
waist  portion 5 be the next highest, and the second portion 72 be the
lowest similarly to the 20 diaper according to the first aspect of the
invention. The reason for the preference is  the same as described with
reference to the first aspect of the invention. [0078] In the diaper
according to the second aspect of the present invention, the  portion of the
absorbent core which is located in the wearer's crotch is preferably small
25 in both the length and the width directions. In other words, the amount
of the portion of the absorbent core located in the wearer's crotch is
preferably reduced. However,  this can lead to a reduced absorption capacity
of the diaper. To avoid this, the diaper  of the second aspect preferably
uses an absorbent core having the configuration  illustrated in Fig. 6
similarly to the diaper of the first aspect of the invention. 30 [0079] 28
Where the absorbent core 4 of the configuration shown in Fig. 6 is used in
the second aspect of the invention, the substantial width of the absorbent
core 4 during use  



(i.e., the width of the adhered area between the absorbent core 4 and the
diaper main  body) is preferably set at 20 to 90 mm. In view of fit and
bagginess prevention in the 5 crotch portion during use, that width is more
preferably 20 to 80 mm, even more  preferably 30 to 70 mm. The width of the
absorbent core 4 before use (i.e., the total  width of the absorbent core 4
before the side pieces separate) is preferably 50 to  150 mm. To secure the
absorption performance of the crotch portion, that width is  more preferably
60 to 150 mm, even more preferably 70 to 140 mm. 10 [0080] In the second
aspect of the invention, the absorbent core shown in Fig. 6 may  be replaced
with any of absorbent cores having the configurations illustrated in Figs.
10,  11, and 12(a) through 12(e). [0081]  is While the present invention
(inclusive of the first and the second aspects) has  been described with
reference to its preferred embodiments, the present invention is not
limited to these embodiments. For example, in the first and the second
aspects, only  one of the inner nonwoven sheet 13 and the outer nonwoven
sheet 12 of the exterior  material 11 may be formed of water repellent
nonwoven fabric. Where the side cuffs 8 20 provide sufficient protection
against leakage, it is possible to make both the inner  nonwoven sheet 13
and the outer nonwoven sheet 14 of water permeable nonwoven  fabric. [0082]
The diaper of the embodiment represented by Figs. 13(a) and 13(b) according
25 to the second aspect of the invention has side seals S exactly in the
sides thereof.  Therefore, the imaginary development view of the diaper
agrees with the development  view of its exterior material 11. The second
aspect of the present invention is also  applicable to a diaper the side
seals of which are positioned slightly off the sides to the  stomach side or
the back side, for example, the diaper disclosed in JP-A-9-66071 cited  30
above in Background Art. 29  Examples [0083] 



The present invention will now be illustrated in greater detail with
reference to  Examples, but it should be understood that the present
invention is not construed as  5 being limited thereto. [0084]  EXAMPLES 1
AND 2 (1st aspect) AND COMPARATIVE EXAMPLES I TO 3  Pull-on diapers shown in
Figs. 1 through 3 were made. The absorbent body 10 was fabricated using
hydrophilic air-through nonwoven fabric having a weight of  io 25 g/m2 as a
topsheet 2 and a polyethylene sheet having a weight of 20 g/m2 as a
backsheet 3. The exterior material 11 was fabricated using water repellent
air-through  nonwoven fabric having a weight of 25 g/m 2 as an outer
nonwoven sheet 11 and water  repellent spun-bonded nonwoven fabric having a
weight of 18 g/m2 as an inner  nonwoven sheet. The wearing pressures exerted
by elastic members in different 1s portions were adjusted by changing the
kind and the elongation of the elastic members.  Measurements of the
resulting diapers are shown in Table 1 below. [0085] The resulting diapers
were worn by 3 children of one to two years of age and  evaluated by their
mothers on the conditions of the diaper while worn according to the  20
following rating systems. The results obtained are shown in Table 1. (1)
Bagginess of diaper around the crotch while the diaper is worn  A: Bothering
B: Slightly bothering  C: Not bothering 25 (2) Ease for wearer to move while
the diaper is worn  A: No interference with the movement. B: Slight
interference with the movement.  C: Interference with the movement. (3) Ease
for mother to put a pair of pants on child with diaper  30 A: Easy B:
Slightly easy  C: No easy 30  



(4) Bagginess of pants around crotch on diaper  A: Bothering B: Slightly
bothering  C: Not bothering s (5) Sliding down of diaper after 60 minutes
wearing  A: Not observed B: Slightly observed  C: Observed 31  r~ d d 0.1 U
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[0087] As is apparent from the results in Table 1, the diapers of Examples
are free  from bagginess around the crotch, making it easy for a wearer to
move and for a carer to  put a pair of pants thereover, provide the pants
with a neat appearance without 5 bagginess, and are maintained in right
position during use. To the contrary, the diaper  of Comparative Example 1,
having a large width at the narrowest part of the crotch  portion, causes
the crotch portion of itself and of the pants put thereover to become
baggy, interferes with the body movement, and easily slides down. The diaper
of  Comparative Example 2, having a large flap-to-flap distance, becomes
baggier than the 10 diaper of Comparative Example 1 in its crotch portion
and causes more bagginess in the  crotch portion of the pants put thereon.
Having a large width at the narrowest part of  the crotch portion and a
large flap-to-flap distance, the diaper of Comparative Example  3 is
inferior in every aspect of the evaluation. 



[0088]  is EXAMPLES 3 AND 4 (2nd aspect) AND COMPARATIVE EXAMPLES 4 TO 7
Pull-on diapers shown in Figs. 1, 2, 13(a), and 13(b) were made. The
absorbent body 10 was fabricated using hydrophilic air-through nonwoven
fabric  having a weight of 25 g/m2 as a topsheet 2 and a polyethylene sheet
having a weight of  20 g/m2 as a backsheet 3. The exterior material 11 was
fabricated using water 20 repellent air-through nonwoven fabric having a
weight of 25 g/m2 as an outer nonwoven  sheet 11 and water repellent
spun-bonded nonwoven fabric having a weight of 18 g/m 2  as an inner
nonwoven sheet. Measurements of the resulting diapers are shown in  Table 2
below. [0089]  25 The resulting diapers were worn by 3 children of one to
two years of age and  evaluated for the following. The results obtained are
shown in Table 2. (1) Elastic mark left around the legs after 60 minute
wearing  A: No mark B: Slightly visible mark  30 C: Visible mark (2)
Position of the waist after 60 minutes wearing  A: Unchanged 33  B: Slightly
changed C: Changed (3) Position of rear leg hole after 60 minutes wearing
A: Unchanged s B: Slightly changed (slight slid up)  C: Changed (slid up) 34
xo ~a ~ Q Q U U U  ~o C) oo  
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W W UW U0W UW UW  o 35  [0091] It is apparently seen from the results in
Table 2 that the diapers of Examples  are prevented from sliding down at the
waist or sliding up on the rear leg holes without  giving excessive
constriction around the legs. To the contrary, the diapers of s Comparative
Examples 4 to 7, in which the shape of the leg holes is out of the range
specified in the present invention, is too constrictive around the legs
(Comparative  Example 4) or suffer from sliding down at the waist and/or
sliding up in the rear leg  holes (Comparative Examples 5 to 7). Industrial
Applicability  io [0092] The pull-on disposable diaper according to the
first aspect of the present  invention has reduced bagginess around the
crotch portion to give a neat appearance as  a whole diaper while worn. The
wearer's movement, particularly the leg movement is  not hindered. The
diaper hardly slides down with the wearer's movement while worn 15 so that
urine and fecal leakage hardly occurs. Outer clothing such as a shorts or a
pants can easily be put over the diaper to give a neat appearance. [0093]
The pull-on disposable diaper according to the second aspect of the present
invention has the crotch portion thereof designed to snugly fit the wearer's
groins to  20 give the crotch portion a neat appearance. Where an elastic
member is disposed around the leg holes to prevent gapping around the
wearer's legs, the second aspect of  the invention allows for reduction of
the constrictive force of the elastic member. The  diaper hardly slides down
at the waist or slides up at the rear leg holes, which would  make the
buttocks exposed, while wom due to the wearer's movement. In particular, 25
the diaper hardly becomes baggy around the crotch. To allow reducing the
constrictive  force around the leg holes and to prevent sliding down or up
lead to reduction of  interference with the wearer's movement. -36- 



CLAIMS 1. A pull-on disposable diaper having a waist opening and a pair of
leg openings,  the diaper comprising an absorbent body having a liquid
retentive absorbent  core, and an exterior material, the diaper having, in a
flat-out state thereof, a distance between the lower end  of a flap in the
longitudinally front portion and the lower end of a flap in the
longitudinally rear portion of 210 to 280 mm and a width of the narrowest
part located  near the longitudinal center of 50 to 160 mm, the diaper
having a portion exerting a pressure of 1.1 to 2.5 kPa while the  diaper is
worn, the portion being located between the waist opening and the leg
opening  in each of a stomach portion and a back portion of the diaper, and
having a width of 15  to 35 mm, and the portion existing in a region adapted
to be applied to the part of a  wearer from the iliac crest to the anterior
superior iliac spine, the absorbent core being divided into three pieces,
one central piece and two  side pieces, and each piece extending in a
longitudinal direction of the diaper, the side pieces of the absorbent core
being not fixed to the exterior material  and the central piece of the
absorbent core being fixed to the exterior material so that  the absorbent
core is configured to separate apart from exterior material in the side
pieces. 2. The pull-on disposable diaper according to claim 1, wherein, in
the flat-out  state of the diaper, the distance from the lateral centerline
of the diaper to the center of  the portion of the stomach portion is 180 to
220 mm, and the distance from the lateral  centerline of the diaper to the
center of the portion of the back portion is 180 to  220 mm. 3. The pull-on
disposable diaper according to claim 1 or 2, wherein the portion is
predominantly located between both sides of the diaper and both longitudinal
sides of  an absorbent body. 4. The pull-on disposable diaper according to
any one of claims 1, 2 and 3,  wherein a waist portion of the diaper while
worn exerts a pressure of 0.3 to 1.5 kPa. 




