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A pull-on diaper adapted to fit the body type peculiar to the younger baby and being
unlikely to leave a mark on the skin of the younger baby. A pull-on diaper (10) for
younger baby has a transverse direction (X) and a longitudinal direction (Y) being
orthogonal to each other, and includes a front waist region (18), a rear waist region
(19), a crotch region (13) connected to the front and rear waist regions and leg
cuffs (40) extending along respective laterals of the crotch region (13). Each of front
and rear waist panels is sectionalized into a first elastically contractible region (26)

[57] | Abstract: and a second elastically contractible region (27) wherein a dimensional ratio in the

longitudinal direction between the first elastically contractible region and the second
elastically contractible region is in a range of 1:1.6 to 1:2.2 and an elongation ration
of waist elastics (30) attached to the first elastically contractible region is lower

than an elongation ratio of the waist elastic (30) attached to the second elastically
contractible region and the elongation ratio of the waist elastics attached to the
second elastically contractible region is lower than an elongation ratio of second leg
elastics (42).
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PULL-ON DIAPER y/ \

Specification e Z.

Technical Field
The present invention relates to disposable diapers and in particular to

disposable pull-on diapers adapted to younger babies.

Background

Conventionally, pull-on diapers for infants are known. For example,
Patent Literature 1 discloses a disposable pull-on diaper characterized in that
each of zones substantially defined between a waist-opening's periphery and
respective upper edges of leg-openings in a front waist region as well as in a rear
waist region is sectionalized into three regions, namely, a waist line region, an
upper flank region and a lower flank region in this oider, and the respective
regions are disposed with a plurality of string-like elastics extending in a width
direction of the disposable diaper so that the elastics in the respective regions
may have elastically contractible forces represented by a relationship of the lower

flank region > the upper flank region > the waist line region.

Citation List
Patent Literature
PTL 1 JP 2001-178770 A
Summary
Technlcal Problem

The conventional diaper for infant as disclosed in Patent Literature 1 is
designed on the assumption that the diaper can be put on the infant body in
t{;l)right pbsture or that the infant is of a growing phase in which the infant can
crawl on the hands and knees. Regrettably, none of the pull-on diaper for
ysunger babies inclusive of newborn infant has been provided. When it is tried to
produce the pull-on diaper for younger babies, if the same setup values for the
distribution of the elastics and the elongation ratios of the respective elastics are
applied to the diaper for younger baby without any change, there will be high
possibility that traces of the string-like elastics (designated hereinafter as gather
traces) may be marked on the baby’s skin since the muscle of the younger baby
is still underdeveloped. Generally, the mother is sensmve to the health. condition
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of her own infant and become very anxious when she becomes aware of the
gather traces marked on the skin of her younger baby. From this view point, a
commodity value of the diaper for younger baby considerably depends whether
the skih of younger baby is liable to be marked with the gather traces or not. As
another problem, if the extensible/contractile force in the lower flank region, i.e., a
region put in contact with inguinal regions of the younger baby is set to the
highest value as in the pull-on diaper disclosed in Patent Literature 1, the inguinal
regions of the younger baby will be more liable than in the case of the wearer in
an upright posture to be marked with the gather traces since the legs of the
younger baby are spread in an M-shape. Meanwhile, if the extensible/contractile
force adjacent to the waist-opening is set to the highest value, the diaper put on
the baby’s body will be liable to be displaced since the younger baby generally
has a body type such that the buttocks are still underdeveloped and the
abdominal region is sticking out. From the viewpoints described above, it is
eagerly desired to provide the pull-on diaper assuring a fit to the body type
peculiar to the younger baby and being unlikely to leave a mark on the skin of the
younger baby. |

An object of the present invention is to provide a pull-on diaper assuring
a fit to the body type peculiar to the younger baby and being unlikely to leave a
mark on the skin of the younger baby.

Solution to Problem ) .
According to the present invention there is provided a pull-en diaper
havmg a longitudinal direction and a transverse direction being orthogonal to
each other a skm-facmg surface and a non-skin-facing surface, and mcludlng a
front waist region and a rear waist region both extending in the transverse
direction and a bodlly-flwd absorbent panel attached to the skin-facing surface of
a“t Ieast the crotch region. Respective lateral portions of the front and rear waist
reglons are coupled with each other along a pair of seam regions. extendlng in the
Iongltudmal direction so that respective outer end portions of the front and rear
walst reglons form a waist-opening periphery and lateral portions of the crotch
reglon form a pair of Ieg openings on both sides in the transverse dlrectlon of the
croteh region. The front and rear waist regions are dlsposed with waist elastics

e‘)tdepdl,ng in the transverse direction contractibly attached thereto under tension.
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At least the crotch region is disposed with a pair of leg cuffs éxtending along
lateral portions of the bodily-fluid absorbent panel, each of the leg cuffs has a
secured edge portion and a free edge portion both extending in the longitudinal
direction, and the secured edge portions are attached to the crotch region and
second leg elastics are attached under tension to the leg cuffs along the
respective free edge portions.

The pull-on diaper according to the present invention further includes the
following features: when the diaper is flatly developed after the coupling of the
front and rear waist regions along the seam regions has been released, each of
the front and rear waist regions has a first elastically contractible region lying
adjacent to the outer end and extending in the transverse direction and a second
elastically contractible region lying adjacent to the first elastically contractible
region and extending in the transverse direction wherein a dimensional ratio in
the longitudinal direction between the first elastically contractible region and the
second elastically contractible region is in arange of 1 : 1.6 to 1 : 2.2; and an
elongation ratio of the waist elastics attached to the respective first elastically
contractible regions is lower than an elongation ratio of the waist elastics
attached to the respective second elastically contractible regions and the
elongation ratio of the waist elastics attached to the respective second elastically
contractible regions is lower than an elongation ratio of the second leg elastics
attached to the respective free edge portions.

T

Advantageous Effects of Invention .

.» .., With the pull-on diaper according to the present invention, each of the
frc‘Jnt“ and rear waist regions has the first elastically contractible region lying
adjacent to the outer end and the second elastically contractible region extending
adjacent to the first elastically contractible region wherein the dimensional ratio in
the longitudinal direction between the first elastically contractible region lying on
the outer end side and the second elastically contractible region is in a range of 1
116 to 1: 22, the elongation ratio of the waist elastics attached to the first
qllalstvi_cally contractible region is lower than the elongation ratio of thg second
elastically contractible region, and the elongation ratio of the waist elastics
attached to the second elastically contractible region is lower than the elongation
ratio. of the second leg elastics. With such unique arrangement, the elastics
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having the relatively low elongation ratio intensively fit to the regions essential for
leakage prevention. In this way, the pull-on diaper is ‘adapted to fit to the body
type peculiar to a younger baby and is unlikely to leave a mark on the baby'’s
body.

Brief Description of Drawings

Fig. 1 is a perspective view exemplifying a pull-on diaper for younger
baby according to the present invention.

Fig. 2 is a plan view illustrating the diaper in a flatly developed stat

Fig. 3 is an exploded perspective view of the diaper.

Fig. 4 is a schematic sectional view taken along line V-1V in Fig. 2

Fig. 5 is a schematic sectional view taken along line V-V in Fig. 2.

Fig. 6 is a schematic diagram illustrating a pull-on diaper for younger
baby in a state put on the wearer.

Description of Embodiments
Referring to Figs. 1 and 2, a diaper 10 according to the present invention
has a transverse direction X and a longitudinal direction Y being orthogonal to

. each other, a skin-facing surface and a non-skin-facing surface, and a transverse

center Ilne P bisecting a dimension in the longitudinal direction Y, and includes a
front walst panel 18 and a rear waist panel 19 both extendmg in the transverse
dlrectlon X and a bodily-fluid absorbent panel 13 extendmg in the longitudinal
dlgfegtl_qn Y and attached to the front waist panel 18 and the rear waist panel 19.
The front waist panel 18, the rear waist panel 19 and the bodily-fluid a:bsorbent
pgnél 13 are respectively formed in a front waist region, a rear waist regifon and a
i:;:'otchE region. Respective lateral portions 18¢, 18d and 19¢, 19d of the front waist
panel 18 and the rear waist panel 19 are coupled with each other in a pair of
seam reglons 20 to form an annular belt 50. The bodnly-flwd absorbent panel 13
has, front and rear end portions 13a, 13b (See Fig. 2) attached to respectlve
m:ldgpolrt;,llons of the front waist panel 18 and the rear waist panel 19. The _dnaper 10
fulr_them;i_ncludes a waist-opening periphery 22 defined by an outer end portion 18a
of the front waist panel 18 and an outer end portion 19a of the rear waist panel 19
and a.pair of leg-openings' peripheries 23 defined by the lateral portions 13c, 13d
of the;bodily-fluid absorbent panel 13, respective lateral portions of an inner end
port-igm;_,18b of the front.waist panel 18 and a inner end portion 19b of the rear
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waist panel 19.

Fig. 2 is a plan view illustrating the diaper 10 in a flatly developed state
after the couplling of the front waist panel 18 and the rear waist panel 19 along
the seam regions 20 of the diaper 10 as illustrated in Fig. 1 has been released.
As illustrated in Fig. 2, the front waist panel 18 and the rear waist panel 19 have
rectangular shapes which are the same in shape as well as in size. The front
waist panel 18 has the outer end portion 18a and the inner end portion 18b both
extending in the transverse direction X and lateral portions 18c, 18d extending
orthogonally to the outer and inner end portions 18a, 18b. The rear waist panel
19 has the outer end portion 19a the inner end portion 19b extending in the
transverse direction X and lateral portions 19¢, 19d extending orthogonally to the
outer and inner end portions 19a, 19b. The lateral portions 18c, 18d of the front
waist panel 18 and the lateral portions 19¢c, 19d of the rear waist panel 19 facing
each other, respectively, may be overlapped and coupled with each other with
the use of the hot welding technique such as hot embossing/debossing or
ultrasonic welding to define the waist-opening periphery 22 of the diaper 10 by
the outer end portions 18a, 19a of the front and rear waist panels 18, 19. The
front and rear waist panels 18, 19 are disposed with waist elastics 30 extending
in_the transverse direction- X attached thereto under tension and the lateral
;p‘gvartioh‘s‘ 13c, 13d of thre bodily-fluid absorbent panel 13 are disposéd with a
plurallty of first leg elastics 32 extending in the longitudinal direction Y cé’ntractibly
a!t,tla\f:;hgd under tension. |

: Referring to Fig. 3, the front and rear Waist panels 18, 19 are
respectively formed -from a front sheet 24 and a rear sheet 25, respectively
doubled-up so as to interpose a plurality of waist elastics 30 extending in the
transverse direction X between layers facing each other of the respective
doubledfup sheets 24, 25 and to secure these waist elastics 30 to the respective
belts, 18, 19 under tension with the use of a hot melt adhesive. Alternatively, it is
also.possible to compose the front and rear waist panels 18, 19 from an inner
sheet lying on the skin-facing surface and an outer sheet lying on the.non-skin-
;faléing surface, respectively. ;
. -¢+ The front sheet 24 and the rear sheet 25 are formed preferably iof an air-
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permeable fibrous nonwoven fabric made of a thermoplastic resin or a plastic
sheet. As the fibrous nonwoven fabric made of the thermoplastic resin or the
plastic sheet, one or more may be selected from, for example, an SMS
(spunbond/meltblown/spunbond) fibrous nonwoven fabric, a spunbond nonwoven
fabric, an air-through nonwoven fabric and an air-permeable plastic sheet each
having a mass per unit area in a range of about 15 to about 30 g/m2.

The waist elastics 30 attached to the front and rear waist panels 18, 19
are composed of a plurality of first waist elastics 30a and a plurality of second
waist elastics 30b. The front and rear waist panels 18, 19 respectively have first
elastically contractible regions 26 defined on the side of the outer end portions
18a, 19a and disposed with the first waist elastics 30a and second elastically
contractible regions 27 adjacent to the first elastical“ly contractible regions 26,
specifically, defined on the side of inner end portions 18b, 19b and disposed with
the second waist elastics 30b. In an embodiment exemplified in Fig. 2, the
respective first waist elastics 30a are composed of four elastics and the
respective second waist elastics 30b are composed of six elastics. According to
the present invention, the first elastically contractible region 26 means a region in
which the first waist elastics 30a exist and the second elastically contractible
re;giovni27 means a region in which the second waist elastics 30b exist.

‘I .According to the present embodiment, a stamng position of the first
elastlcally contractible region 26 in the front waist panel 18 or the rear waist panel
19 corresponds to a position at which, of the first waist elastics 30a included in
the first elastically .contractible region 26 in the front waist panel 18 or the rear
waist panel 19, the elastic member 30e closest to the outer end portion 18a or
the .outer end portion 19a extends. A boundary between the first elastically
contractible region 26 and the second elastically contractible region 27
corresponds to a position at which, of the first waist elastics 30a included in the
first elastically contractible region 26, the elastic closest to the second elastically
contractible region 27 extends. In the front waist panel 18 illustrated in Fig. 2, for
example, the first elastically contractible regidn 26 is the région extending from
the elastic closest to the outer end portion 18a to the fourth elastics and the
position at which the fourth elastic extends corresponds to the boundary between
;he first elastically contractible region 26 and the second elastically contractible
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region 27. A terminating position of the second elastically contractible region 27
corresponds to a position at which, of the second waist elastics 30b extending
across the seam regions 20, the elastic member 30f closest to the inner end
portion 18b of the front waist panel 18 extends. Similarly in the rear waist panel
19, a terminating position of the second elastically contractible region 27
corresponds to a position at which, of the second waist elastics 30b extending
across the seam regions 20, the elastic member 30f closest to the inner end
portion 19b of the rear waist panel 19 extends. According to the embodiment
illustrated in Fig. 2, of the first waist elastics 30a, the waist elastics 30e
respectively closest to the outer end portions 18a, 19a of the front and rear waist
panels 18, 19 extend substantially so as to overlap the outer end portions 18a,
19a, respectively. Meanwhile, of the second waist elastics 30b, the waist elastics
30f closest to the inner end portions 18b, 19b extend in the transverse direction X
at a distance in a range of 5 to 10 mm from the inner end portions 18b, 19b,
respectively. The inner end portions 18b, 19b are at an appropriate distance from
the respective waist elastics 30f in this manner and, in consequence, the inner
end portions 18b, 19b formed of a nonwoven fabric function as flexible frill which
softly fits to the skin of the younger baby, thereby alleviating irritation to the skin
of the younger baby. As used herein, the term “younger baby” refers to an early
mpnth old child, more specifically, one from first to twelve month old child,
especially one under eight month old before standing up or crawling about on

one's hands and knees. |

v .1, A dimensional ratio between the first elastically contractible region 26
al“r;\dg;t’he_ second elastically contractible region 27 isinarange of 1:1.6to1: 2.2,
preferably in a range of "1 1.7 to 1 : 2.1. The dimensional ratio between the first
elastically contractible region 26 and the second elastically contractible region 27
may-be set to such values to ensure that, with the diaper 10 put on the wearer's
body,. the first elastically contractible region 26 is positioned slightly below the
abdomen of the younger baby and the second elastically contractible region 27 is
;ppsitiéned in the proximity of both spurs of pelvis (iliac crests) of the younger
baby. In the flatly developed state of the diaper 10 for the younger baby

according to the present application, a distance between the respective outer end

portions .18a, 19a of the front and rear waist panels 18, 19 is in a range of 300
mm to 400 mm. Hence, a dimension in the longitudinal direction of the diaper 10
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finished in a pull-on type is in a range of about 150 mm to about 200 mm.

In the flatly developed state of the diaper 10, the elongation ratio of the
first waist elastics 30a is lower than the elongation ratio of the second waist
elastics 30b. In this regard, the elongation ratio represents the ratio of a length of
the elastics in its elongated state to a length of the same elastics in its non-
elongated state. The elongation ratio of both the first waist elastics 30a and the
second waist elastics 30b is preferably in a range of 2.2 to 2.3 and, in this range,
a value of the elongation ratio of the first waist elastics 30a is preferably set to a
value of the elongation ratio lower than a value of elongation ratio of the second
waist elastics 30b. In the conventional pull-on diaper, in contrast, a value of the
elongation ratio of the first waist elastics 30a is typically higher than a value of the
elongation ratio of the second waist elastics 30b. According to the present
invention, the elongation ratio of the first elastically contractible region 26 adapted
to be positioned at the abdominal region of the younger baby is set to be lower
than the elongation ratio of the second elastically contractible region 27 adapted
to be position at the lower abdominal region of the younger baby. In this way, it is
possible to provide the diaper 10 which assures an appropriate fit to the body
type peculiar to the younger baby, specifically, the body type having the
abdommal region sticking out and the abdominal reglon of the younger baby
should not be marked with the gather traces. if the elongation ratio of the first
elgﬁggcally contractible reglon 26 adapted to be positioned at the abdominal
rg’eigign of the younger baby is set to be higher than the elongation ratio of the
second elastically contractible region 27, not only the abdominal region of the
younger baby will be Iiéble to be marked with the gather traces but also the
diapef 10 will be liable to be displaced downward from the abdominal region
toward the lower abdominal region of the younger baby.

.- The waist elastics 30 are composed of a plurallty of strand- or strlng -like
elastlcs interposed and, contractibly attached under tension between halves of
the folded back front sheet 24 or the rear sheet 25 with the use of a hot melt
adhésive. As a plurality of elastics, the elastics, for example, rubber strings each
have a fineness in a range of 310 to 650 dtex, preferably in a range of 350 to 650
dtex,may be used. The fineness of the first waist elaétics 30a may be iit:he same
asor different from the fineness of the second waist elastics 30b. When"relatively
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thick  elastics are combined with a relatively fine elastic, the relatively thick
elastics are preferably arranged in the second elastically contractible region 27.
Of a plutality of the elastics 30a, 30b, a pitch between each pair of the adjacent
first waist elastics 30a as well as a pitch between each pair of the adjacent
second waist elastics 30b may be even or uneven. According to the present
application, though not limiting, the first and second waist elastics 30a, 30b are
preferably arranged so that, when the first and second contractible regions 26, 27
are stretched in the transverse direction X from a non-stretched state to 90 % of
the maximum circumferential length, a contractile force of the second contractible
region 27 as a whole is higher than a contractile force of the first contractible

region 26 as a whole.

Referring to Figs. 2 and 3, the bodily-fluid absorbent panel 13 has a
rectangular shape and includes a back sheet 44, an absorbent structure 11
attached to the skin-facing surface of the back sheet 44 and an outer cover 45
attached to the non-skin-facing surface of the back sheet 44. The bodily-fluid
absorbent panel 13 has front and rear end portions 13a, 13b extending in the
transverse direction X and lateral portions 13c, 13d extending in the longitudinal
direction Y wherein the respective non-skin-facing surfaces of the front and rear
end portlons 13a, 13b of the bodily-fluid absorbent panel 13 are attached to
mldportlons of the respective skin-facing surfaces of the front waist panel 18 and
the rear waist panel 19 with a hot melt adhesive. Accordlng to this embodiment,
the hot melt adhesive is distributed in a region deflned between the front waist
panel 18 and the rear waist panel 19 and between the front and rear end portions
13a,,13b of the bodily-fluid absorbent panel 13 in a pettern of stripes extending in
perazl"lelto the longitudinal direction Y (not shown). The lateral portions. 13c, 13d
of th_e bodily-fluid absorbent panel 13 are disposed with the first leg e_lastics 32
extending in the longitudinal direction Y attached thereto under tension.
FUrthervmore, the bodily-fluid absorbent panel 13 is disposed on the skin-facing
,surfece thereof with a pair of leg cuffs 40 extending in parallel to the lateral
:pprtiens 13c, 13d. . ¥

of ; L
. The back sheet 44 has an area sufficient to cover the entire non-skln-

ffacmg -surface of the. absorbent structure 11 and is formed of a liquid-
impermeable plastic film. The outer cover 45 partially constitutes both ;‘the inner

TR - ¢
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surface and the outer surface of the diaper 10 and,'in view of this, this outer
cover 45 is preferably formed, though not limiting, of an air-permeable and
comfortable textured fibrous nonwoven fabric. The absorbent structure includes
an absorbent core 11a of an hourglass-shape which is concave inward in its
midsection in the longitudinal direction A and may be formed by wrapping a
known bodily fluid absorptive material such as fluff wood pulp and
superabsorbent polymer particles (SAP) with tissue paper and covering the core
11a with a bodyside liner 11b formed of a nonwoven fabric having liquid-
permeability and flexibility. The absorbent structure 11 is attached to the skin-
facing surface of the back sheet 44 with the use of hot melt adhesive. Both end
portions 11c, 11d of the absorbent structure 11 overlap with respective second
elastically contractible regions of the front and rear waist panels 18, 19.

Referring to Fig. 2, the both end portions, specifically, the front and rear
end portions 13a, 13b of the bodily-fluid absorbent panel 13 preferably cover the
respective skin-facing surfaces of the front and rear waist panels 18, 19 over a
wide range as the diaper 10 flatly developed is viewed from the skin-facing
surface. In such situation, the bodyside liner 11b of the nonwoven fabric having
liquid-permeability and flexibility lying on the skin-facing surface of the bodily-fluid
absorbent panel 13 is interposed between the waist elastics 30 attached to the
front and réar waist panels 18, 19 and the skin of the younger baby in the diaper
10 put on the baby’s Qody. In consequence, the skin of the younger baby is
unlikely to be marked with the gather traces. More specifically, when the front and
rear.end portions 13a, 13b of the bodily-fluid absorbent panel 13 are a{{ached to
the front and rear waist panels 18, 19, respectively, in the front waist palrlmel 18 for
example, a dimension L1 in the longitudinal direction from an imaginary line R
connecting inner end edges 20b closest to the transverse center line P‘ bisecting
the .dimension in the longitudinal direction .of the diaper 10 of a pair of the seam
regions 20 to the front end portion 13a is preferably at least 70 % more

preferably in a range of 70 % to 95 % of a dimension L2 in the Idngitudinal

“direction from the imaginary line R to the outer end portion 18a of the front waist

panel 18. According to the embodiment illustrated in Fig. 2, the imaginéry line R
coincides with the inner end portion 18b of the front waist parjel. Such

dimensioning is true also in the rear waist panel 19. ;
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v Preferably, the both end portions of the absorbent structure 11, namely,
the both end portions 11c, 11d are overlapped with and attached to part of the
respective second elastically contractible regions 27 in the front and rear waist
paneis 18, 19 having the elongation ratio higher than that of the first elastically
contractible regions. In this way, the bodyside liner 11b on the absorbent
structure 11 is interposed between a dorsal surface of the younger baby and the
respective second elastically contractible regions 27. The absorbent structure 11
effectively prevent. the infant skin from being marked with the gather traces.
Especially in view of the fact that the younger baby spends most of the day in a
supine posture, the arrangement that the skin-facing surface of the rear waist
panel 19 is covered with the rear end portion 13b of the bodily-fluid absorbent
panel 13 and, in addition, the second elastically contractible 27 is covered with
the absorbent structure 11 is significantly effective to inhibit a possibility that the
baby’s skin might be marked with the gather traces.

A dimension in the transverse direction X of the outer cover 45
constituting the bodily-fluid absorbent panel 13 is larger than the corresponding
dimension of the back sheet 44 and consequently the outer cover 45 includes a
pair of extension portions 46 extending outward in the transverse direction X
bc-;:‘yond; the laterals of the back sheet 44 when the outer cover 45 is lapped on
and la_{tached to the back sheet 44. The absorbeht structure 11 is defined
bétvf\‘/e;en the pair of extension portions 46. In regions of the respective extension
p,oni9n§_46 extending along the laterals of the back sheet 44, a plurality of the
fi‘rzst“leg elastics 32 extending in the longitudinal direction Y are contractibly
attached under tension to the outer cover 45 with a hot melt adhesive. The first
leg elastics 32 include an inside elastic 32a closest to the absorbent structure 11
as viéwed in the transverse direction X and an outside elastic 32b most distant
from the absorbent structure 11 as viewed in the transverse direction X.

... - Both lateral portions of the outer cover 45 are folded back with the skin-
facing surface inside so as to form sleeves 43 within which a plurality of second
leg elastics 42 are attached under tension to the outer cover 45 with the use of a
hot melt adhesive. The sleeves 43 function as free. edge portions 40d of the
respective leg cuffs 40. For the first leg elastics 32 and the second IeQ_ elastics
AZ,-_.fhe elastics similar to those for the waist elastics 30 may be used. An

11
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elongation ratio of the first leg elastics 32 and the second leg elastics 42 may.be
in a range of 2.0 to 3.5. The elongation ratio of the second leg elastics 42 is
preferably set to be higher than the elongation ratio of the elongation ratio of the
second waist elastics 30b, for example, preferably set to a value 1.1 to 1.3 higher
than the elongation ratio of the second waist elastics 30b. The elongation ratio of
the leg elastics 32 is also preferably set to be higher than the elongation ratio of
the second waist elastics 30b and to be the same as the elongation ratio of the
second leg elastics 42. In this way, vthe first leg elastics 32 and the second leg
elastics 42 are kept in contact with the thighs of the younger baby under an
equivalent contractile force, making it possible to improve a leakage-preventing
effect about the baby’s thighs. From the other point of view, the contractile force
necessary to assure a desired fit to the thighs of the younger baby may be evenly
distributed to the first leg elastics 32 and the second leg elastics 42 to improve a
leak preventing effect around the legs and to avoid an anxiety that the skin of the
infant might be marked with the gather traces due to the first leg elastics 32 or the
second leg elastics 42. If the elongation ratio of the first leg elastics 32 is set to
be higher than that of the second leg elastics 42, in the diaper 10 put on the
younger baby, the second leg elastics 42 will sag and it will become difficult to
keep the leg cuffs in close contact with the body of the younger baby.
ans.equently, not only the leakage preventing effect will be deteriorated but also
ulrliné| and/or feces will. be seen through the leg-openings as if leakage is
qgcqrr,ing. In addition, the leg-openings' peripheries will be liable to be
unacceptably tightened since the first leg elastics. 32 primarily support the
absorbent structure 11. In contrast, if the elongation ratio of the first leg elastics
32 is set to be lower than that of the second leg elastics 42, the first leg elastics
32 wilt not be kept in close contact with the body of, the younger baby, IeaVing
gaps. between the first leg elastics 32 and the body of the younger baby and the
Ieak‘zprevehting effect will be deteriorated. The second leg elastics 42 attached at
the elongation ratio higher than that of the first leg elastics 32 will ne'cessarily
cause the leg cuffs 40 to dig into the crotch.of the younger baby.

‘It is considered here again that the youngef baby spends most of the
day in a supine posture and, in such posture, the legs of the younger baby
spreads in an M-shape. If the conventional diaper is pUt on the younger baby, the
infant skin is liable to be marked with the gather traces adjacent to inguinal region

12
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close to the protrusions of pelvis. However, the elongation ratio of the second
waist elastics adapted to be positioned adjacent to the both protrusions of pelvis
may be set to be lower than the elongation ratio of the second leg elastics 42 to
prevent the vicinity of inguinal regions close to the pelvis protrusions from being
marked with the gather traces. '

Referring to Fig. 4, the outer cover 45 is folded back ‘along the outside
elastic 32b with the skin-facing surface inside so as to interpose the first leg
elastics 32 inclusive of the inside elastic 32a and the lateral of the back sheet 44
between layers facing each other of the folded back portion of the outer cover 45.
Two layers of the outer cover 45 folded back and facing each other are attached
to each other with the use of hot melt adhesive in the range including the elastics
from the outside elastic 32b to the inside elastic 32a. Referring to Fig. 3, folding
lines of the outer cover 45 are indicated by a dashed-dotted line. With the diaper
10 put on the infant body, the regions in which the outer cover 45 has been
folded back so as to interpose the outside elastic 32b under tension partially
define the leg-opening peripheries 23 are kept in close contact with the thighs of
the younger baby, thereby preventing leakage of bodily fluids.

‘The respective inside elastics 32a among the first leg elastics 32
extending in the longitudinal direction Y substantially overlap with secqred edge
portions, 40c of the associated leg cuffs 40 as seen in the planar view. The leg
cuffs 40 extend along the lateral portions 13c, 13d of the bodily-fluid absorbent
panel 13 and are adapted to space away the bodyside liner 11b toward the
baby's; body on respective proximal end portions defined by the secgred edge
portions 40c. As seen in the planar view, both end bortions 40a, 40b_vqof the leg
cuffs: 40 overlap with the front waist panel 18 and the rear waist .panel 19,

‘respectively, and, as illustrated in Fig. 5, free edge portions 40d (sleeves 43) are

folded back outward of the diaper 10 and attached to the skin-facing surface of
the ‘absorbent structure 11 with a hot melt adhesive and thereby attached to the
front waist panel 18 and the rear waist panel 19.. Remaining portions of the

. respective leg cuffs 40 are not attached to any other members and consequently
. $pace away the bodyside liner 11b toward the baby's body as indicated by

imaginary lines in Fig. 4 under contraction of the second.leg elastics 42 when the
diaper 10 is put on the baby’s body.

L ' 13
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_ The respective both end portions 40a, 40b of the leg cuffs 40 are
attached to the skin-facing surface of the absorbent structure 11 preferably in
regions defined between the respective outer end portions 18a, 19a and the
respective inner end portions 18b, 19b of the front and rear waist panels 18, 19.
In this way, it is possible to position the respective free edge portions 40d of the
leg cuffs 40 just above the leg-openings' peripheries 23 in a longitudinal direction
Y when the diaper 10 is shaped to the pull-on. Consequently, the respective free
edge portions 40d of the leg cuffs 40 are pushed outwardly of the diaper 10
together with the legs of the younger baby through the leg-openings' peripheries
23 and stay between the legs of the younger baby and the leg-openings'
peripheries 23 (See Fig. 6) when the diaper 10 is put on the infant body.
Specifically, the respective free edge portions 40d of the leg cuffs 40 lie between
the first leg elastics 32 extending along the leg-openings' peripheries 23 and the
legs of the younger baby and function as cushioning members, making it possible
to prevent the legs of the younger baby from being marked with the gather traces.
In addition, the first leg elastics 32 cooperate with the second leg elastics 42 to
prevent leakage beyohd the leg-openings of the diaper 10.

o In the diaper 10 according to the present application, a tensile load is
preferébly 8 N or less when the annular belt 50 as a whole formed of the front
a‘nd‘,,!reaf waist panels 18, 19 stretched to 90 % of the maximum circumferential

length. On this condition, it is possible to provide the pull-on diaper 10 which

alleviates a burden imposed on the hands of a mother or a care person,

facilitates the belts to be expanded and the legs to be put throUgh the leg-
gpeﬁings when the diaper 10 is put on the body of the younger baby. The phrase
used herein "the maximum circumferential length of the annular belt, 50 as a
whole formed from the front and rear waist panels 18, 19" is the phrase used on
the basis of a circumferential length of the waist-opehing measured on.an inside
portion: between each pair of the seam regions 20 and, in other words, the

maximum circumferential length of the regions in which the respective inside

portions between the pair of the seam region 20 ,contract in the transverse

direction X to the minimal width when the diaper 10 is flatly developed. |

. Atensile load of the annular belt 50 as a whole according to the present
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application was measured by inserting a pair of hook-like tension jig positioned
one above the other and gradually increasing a distance between these tension
jigs. Each of the hook-like tension jigs includes a metallic square bar (3 mm in
width and 5.5 mm in height) having a dimension longer than the respective widths
of the front and rear waist panels 18, 19 (a dimension between the outer end
portion 18a and the inner end portion 18b of the front waist panel 18) in the
diaper 10. Measurement was conducted by the following steps as described
below.

1) The metallic square bars are attached to upper and lower chucks of
the tensile tester so that the respective metallic square bars may be held in
horizontal posture.

2) A distance between the uppermost portion of the upper metallic
square bar and the lowermost portion of the lower metallic square bar
(designated as the distance between jigs) is adjusted so that the waist-opening of
the diaper 10 can be put on the upper and lower metallic square bars without
stretching the waist-opening and then the upper metallic square bar is inserted
through the waist-opening 22 and the leg-opening 23. A load is set to 0 in this
state.

3) The lower metallic square bar is inserted through the waist-opening
22 and then the leg-opening 23. ,

v 4) The distance between the jigs is adjusted so that the elast|c having
the h|ghest elongation ratio among the waist elastics 30 runs out of any slack. In
other words the dlstance between the jigs is adjusted so that no tensile force
a?ts‘_,on‘ the waist elastics 30.

| 5) A stress rate of the tensile tester is set to 100 mm/min and the tensile
test is started. ‘

- .. .6)Atensile load at a moment when the distance between the jigs comes
to, 90 % of the previously calculated maximum circumferential length of the front
a;pd,hr{ear waist panels 18, 19 as a whole is recorded.

i -y - In this measurement, AUTOGRAPH AG-l manufactured by Shimadzu
(;39.',j Ltd. in Japan was used as the tensile tester, with a load cell haVing 50N
capacity. .

el

While the pull-on diaper 10 for the younger baby composed of the
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rectangular front and rear waist panels 18, 19 and the bodily-fluid absorbent
panel 13 have been exemplified above, the present invention is not limited to this.
For example, the inner end portions 18b, 19b of the front and rear waist panels
18, 19 may be shaped so as to protrude downward in a trapezoidal shape or an
arc-shape. While the case in which the front waist panel 18 and the rear waist
panel 19 have a same dimension in the longitudinal direction Y has been
described, it is also possible, for example, to shape the front and rear waist
panels 18, 19 so that the rear waist panel 19 is larger than the front waist panel
18. It is also possible to use a sheet of which the front and rear waist regions and
the crotch region are formed to produce the pull-on diaper 10 for a younger baby

according to the present application.

The constituent members of the diaper 10 are not limited to those
described in the specification but the other various types of material widely used
in the relevant technical field may be used without limitation unless otherwise
stated. As used herein, the term "attached with the use of a hot melt adhesive"
means that the hot melt adhesive may be distributed in various well known
patterns for bonding such as spiral-, dotted- or stripe-pattern unless otherwise
stated. The terms "first" and "second" used in the specification and claims of the
present invention are used merely to distinguish the similar elements, similar
positions. and the like.

.. The disclosure of the present invention described hereinabove may be
a‘rra‘ng:‘e‘d at least the following features:

. » A pull-on diaper having a longitudinal direction and a transverse direction
being :orthogonal to each other, a skin-facing surface and a non-skin-facing
surface, and including: a front waist region-and a rear waist region both extending
in'the;;tr‘ansverse direction; and a bodily-fluid absorbent panel attached to the

skin:facing surface of at least the crotch region, wherein respective lateral
portions of the front and rear waist regions are coupled with each other along a
pair:of seam regions extending in the longitudinal direction so that respective
‘outer end portions of the front and rear waist regions form a waist-opening
.periphery and lateral pdrtions of the crotch region form a pair of leg-openings on
‘both sides in the trénsverse direction of the crotch region; the front and rear waist
‘regions are disposed with waist elastics extending in the transverse direction and

;
'
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-another:

contractibly attached thereto under tension; at least the crotch region is disposed
with a pair of leg cuffs extending along lateral portions of the bodily-fluid
absorbent panel; each of the leg cuffs has a secured edge portion and a free
edge portion both extending in the longitudinal direction; the secured edge
portions are attached to the crotch region; second leg elastics are contractibly
attached under tension to the leg cuffs along the respective free edge portions;
when the diaper is flatly developed after the coupling of the front and rear waist
regions along the seam regions has been released, each of the front and rear
waist regions has the first elastically contractible region lying adjacent to the outer
end and extending in the transverse direction and the second elastically
contractible region lying adjacent to the first elastically contractible region and
extending in the transverse direction; a dimensional ratio in the longitudinal
direction between the first elastically contractible region and the second
elastically contractible region is in a range of 1: 1.6 to 1 : 2.2; and an elongation
ratio of the waist elastics attached to the respective first elastically contractible
regions is lower than an elongation ratio of the waist elastics attached to the
respective second elastically contractible regions and the elongation ratio of the
waist elastics attached to the respective second elastically contractible regions is
lower than an elongation ratio of the second leg elastics attached to the
respective free edge portions.

. . The present invention disclosed above may at least include the following

‘e;mpo_d_iments, which may be taken in isolation from,or in combination with one

(1) The elongation ratio of the waist elastics attached' to the respective
first-elastically contractible regions as weli as the elongation ratio of the waist

elastics attached to the respective second elastically contractible regions is in a

range of 2.2 to 2.3. , ;
v (2) The diaper has a transverse center line bisecting a dimension in the
longitudinal direction of the diaper when the diaper is flatly developed after the

coupling of the front and rear waist regions along the seam regions has been

‘released; both end portions in the lbngitudinal direction of the bodily-fluid
‘absorbent panel lie in the front waist region and the rear waist region,

‘respectively; the front and rear waist regions respectively have imaginary lines

connecting inner end edges closest to the crotch region of the pair of seam

I
i
[}
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regions; and in each of the front and rear waist regions, a dimension in the
longitudinal direction from the imaginary line to the end edge of the bodily-fluid
absorbent panel is at least 70 % of a dimension in the longitudinal direction from
the imaginary line to the outer end edge of the front waist region or the rear waist
region.

(3) The bodily-fluid absorbent panel is disposed with an absorbent
structure and both end portions in the longitudinal direction of the absorbent
structure overlap with part of the second elastically contractible regions in the
front and rear waist regions, respectively.

(4) A tensile load measured when an annular belt as a whole formed of
the front and rear waist regions coupled with each other has been stretched to 90
% of the maximum circumferential length is 8 N or less.

(5) At least in the crotch region, first leg elastics extending in the
longitudinal direction are attached under tension to the bodily-fluid absorbent
panel along laterals and, when the diaper is flatly developed after the coupling of
the front and rear waist regions along the seam regions has been released, an
elongation ratio of the first leg elastics attached to the bodily-fluid absorbent
panel along the lateral portions is same as the elongation ratio of the second leg
elastics attached to the respective free edge portions.

‘,

Reference Sig.ns List

10 .. , pull-on diaper for younger baby
L absorbent structure ‘
11a; 11b both end.portions of absorbent structure ‘
13 bodily-fluid absorbent panel (crotch region) |
13c¢, 13d lateral portions of bodily-fluid absorbent panel
18- - front waist panel (front waist region) - -
18a outer end portion of front waist panel
18br - inner end portion of front waist panel
18¢, 18d lateral portions of front waist panel
19 rear waist panel
19a outer end portion of rear waist panel -
M9br inner end portion of rear waist panel ;
19¢c; 19d lateral portions of rear waist panel
200 | seam regions , .,

18
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22
23
26
27
30
30a
30b

inner end portion of seam region

waist-opening's periphery
leg-openings' peripheries
first elastically contractible region | o
second elastically contractible region k

,,,,,,,

waist elastics

first waist elastics e
second waist elastics | b
first leg elastics e
leg cuffs ' ;
both end portions of leg cuffs J
secured edge portions &=

free edge portions
second leg elastics
annular belt
transverse direction
longitudinal direction
transverse center line
imaginary line
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What is claimed is: & 4

P
1. A pull-on diaper having a longitudinal direction and a transve‘rté?e

direction being orthogonal to each other, a skin-facing surface and a hon-skinlo,_p

facing surface and including:

a front waist region and a rear waist region both extending in the
transverse direction;

a bodily-fluid absorbent panel attached to the skin-facing surface of at
least the crotch region, wherein:

respective lateral portions of the front and rear waist regions are coupled
with each other along a pair of seam regions extending in the longitudinal
direction so that respective outer end portions of the front and rear waist regions
form a waist-opening periphery and lateral portions of the crotch region form a
pair of leg-openings on both sides in the transverse direction of the crotch region;
the front and rear waist regions are disposed with waist elastics extending in the
transverse direction and contractibly attached thereto under tension;

at least the crotch region is disposed with a pair of leg cuffs extending
along lateral portions of the bodily-fluid absorbent panel;

each of the leg cuffs has a secured edge portion and a free edge portion
both extending in the longitudinal direction; .
~ the secured edge portions are attached to the crotch region;
leg cuff elastics are contractibly attached under tension to the leg cuffs

a;oﬁ[g the respective free edge portions; ;

when the diaper is flatly developed after the coupling of the front and rear
walst regions along the seam regions has been released, each of the front and
rear walst regions has a first elastically contractible region lying adjacent to the

outer end and extending in the transverse direction and a second elastically

'cpnftractible region lying adjacent to the first elastically contractible region and

extending in the transverse direction;

a dimensional ratio in the longitudinal direction between the first elastically
contractible region’ and the second elastically contractible region is in a range of 1
»1.610.1:2.2; :
the leg cuff elastlcs are formed of elastics similar to those for: the waist
elastics; '
othe waist elastics are arranged so that, when the first and second
contract|ble regions are stretched in the transverse direction from a non-

ot :
|
A.I o !
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stretched state to 90% of the maximum circumferential length, a contractile force
of the second contractible region as a whole is higher than a contractible force of
the first contractible region as a whole;
and

the elongation ratio of the waist elastics attached to the respective second
elastically contractible regions is lower than an elongation ratio of the leg cuff
elastics attached to the respective free edge portions and thereby a contractile
force of the waist elastic attached to the respective second elastically contractible
regions is lower than a contractile force of the leg cuff elastics attached to the

respective free edge portions.

2. The diaper according to claim 1, wherein, when the diaper is flatly
developed after the coupling of the front and rear waist regions along the seam
regions has been released, the elongation ratio of the waist elastics attached to
the respective first elastically contractible regions as well as the elongation ratio
of the waist elastics attached to the respective second elastically contractible
regions is in a range of 2.2 to 2.3.

3. The diaper according to claim 1 or 2, wherein:
N the diaper has a transverse center line bisecting a dimension in the
longitudinal direction of the diaper when the diaper is flatly developed after the

_-c;oupl‘ing of the front and rear waist regions along the seam regions has been
released;

both end portions in the longitudinal direction of the bodily-fluid

‘absorbent panel lie in the front waist region and the rear waist region,
respectively;

the front and rear waist regions respectively have imaginary lines

.,donnecting inner end edges closest to the crotch region of the pair of seam
-regions; and |

in each of the front and rear waist regions, a dimension in the

-Iongltudmal direction from the imaginary line to the end edge of the bodily-fluid
-absorbent panel is at least 70 % of a dimension in the longitudinal direction from

-the imaginary line to the outer end edge of the front waist region or the rear waist

region.
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4. The diaper according to claim 1 or 2, wherein the bodily-fluid
absorbent panel is disposed with an absorbent structure and both end portions in
the longitudinal direction of the absorbent structure overlap with part of the
second elastically contractible regions in the front and rear waist regions,
respectively. '

5. The diaper according to claim 1 or 2, wherein a tensile load measured
when an annular belt as a whole formed of the front and rear waist regions
coupled with each other has been stretched to 90 % of the maximum
circumferential length is 8 N or less.

6. The diaper according to claim 1 or 2, wherein:

at least in the crotch region, leg elastics extending in the longitudinal
direction are attached under tension to the bodily-fluid absorbent panel along
lateral portions; and

when the diaper is flatly developed after the coupling of the front and rear
waist regions along the seam regions has been released, an elongation ratio of
the leg elastics attached to the bodily-fluid absorbent panel along the lateral
portions is same as the elongation ratio of the leg cuff elastics attached to the
respective free edge portions.

22
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