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(57) ABSTRACT 

A disposable diaper according to the present invention 
includes a liquid permeable top sheet, a liquid impermeable 
back sheet, and a liquid retentive absorbent member inter 
posed between the top sheet and the back sheet, and having 
a pair of inner sheets which are connected to the back sheet 
and are provided at opposite longitudinal Side portions of the 
disposable diaper on its top sheet Side Such that the longi 
tudinal inner Side edges of the inner sheets are located 
inwardly along the longitudinal side edges of the absorbent 
member. Each of the inner sheets includes a laminate of a 
non-woven fabric and a film, and each inner sheet is 
arranged Such that the non-woven fabric is located on the 
skin-contacting Surface Side of the diaper, and wherein the 
back sheet includes a laminate of non-woven fabric and a 
film. The back sheet is arranged Such that the non-woven 
fabric is located on the Outer Skin-noncontacting Surface side 
of the laminate. 
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Fig. 2 
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DISPOSABLE DAPER 

TECHNICAL FIELD 

0001. This invention relates to a disposable diaper, and 
more particularly to a disposable diaper having a liquid 
absorbing Surface over the entire Surface of the diaper which 
comes into contact with the skin of the diaper wearer. 

BACKGROUND OF THE INVENTION 

0002 For infant disposable diapers, many types of anti 
leakage mechanisms have heretofore been proposed for the 
purposes of preventing leakage of liquid from the leg 
portions. In one example, hydrophobic three-dimensional 
gathers are formed on an inner Side of each leg gather in the 
longitudinal direction of the diaper, and the three-dimen 
Sional gathers are collapsed inwardly. The three-dimensional 
gathers tend to be raised to Some extent when the diaper is 
in use, and Serve as antileakage portions owing to their 
hydrophobic properties, thereby enhancing the receiving 
characteristics of discharged material and preventing liquid 
leakage from the leg portions, which would otherwise occur 
in accordance with the motion of the diaper wearer. 
0003. Further, in the above-mentioned three-dimensional 
gathers, it is true that the receiving characteristics of the 
diaper for discharged material are enhanced due to So-called 
pocket portions which are formed by the three-dimensional 
gathers. However, there are many instances where the three 
dimensional gathers collapse under e.g. body pressure of the 
diaper wearer when the diaper is in use, and therefore the 
advantageous effects attributable to the three-dimensional 
gathers can not be fully exhibited. Furthermore, depending 
on the motion of the diaper wearer, liquid diffuses in various 
directions within the diaper and frequently leaks outside the 
three-dimensional gathers. In Such cases, the outside area of 
the three-dimensional gatherS is hydrophobic and no absor 
bent member is provided. Accordingly, the liquid which has 
leaked is allowed to flow directly outside the disposable 
diaper without being absorbed. Moreover, Since the leg 
gathers themselves are not three-dimensional, the leg gath 
erS do not have Such an anti-leakage function, as the 
above-mentioned three-dimensional gathers, and the leg 
gathers cannot prevent liquid from leaking. 
0004. As means for solving such problems, there can be 
contemplated, among others, that the expanding/contracting 
force of the elastically expansible members disposed on the 
free edge portions of the three-dimensional gatherS is 
increased. However, any attempt for merely increasing the 
expanding/contracting force is encountered with disadvan 
tages Such as the diaper is contracted in Size and badly 
irritates the Skin of the diaper wearer. 
0005 Further, in the above-mentioned three-dimensional 
gathers, there are many instances where discharged material 
is locally absorbed. As a result, in Spite of the feature that the 
absorbent member is arranged over the entire Surface of the 
diaper, it is only a part of the absorbent member that actually 
contributes to absorption of the discharged material and 
therefore, the inherent absorbing performance of the absor 
bent member can not be fully realized in many cases. 
Furthermore, due to local absorption of the discharged 
material, particularly due to local absorption of the dis 
charged material at the discharging area and its adjacent 
areas (i.e., the crotch portion of the diaper), it sometimes 
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occurs that the diaper Slips down or Sags to degrade the fit. 
The result is that the discharged material tends to leak and 
the diaper wearer finds it difficult to move. Moreover, in 
Some instances the diaper is partly expanded (puffed out), 
which Spoils its outer appearance. 

0006. It is, therefore, an object of the present invention to 
provide a disposable diaper, in which liquid can assuredly be 
absorbed and prevented from leaking when the liquid tends 
to disperse in various directions in accordance with motion 
of the diaper wearer. 

0007 Another object of the present invention is to pro 
vide a disposable diaper, in which the inherent absorbing 
performance of an absorbent member can fully be exhibited 
by preventing local absorption of the discharged material, 
and unfavorable occurrences Such as Slip-down, leaking, 
bagginess, and the like, do not happen even by the weight of 
the discharged material. 

DISCLOSURE OF THE INVENTION 

0008. As a result of hard study, the inventors found that 
the above objects can be achieved by a disposable diaper 
capable of absorbing discharged material through its entire 
Surface. 

0009. They also found that the above objects can be 
achieved by providing a disposable diaper in which the leg 
gathers and three-dimensional gathers are formed into a 
unitary body So that a three-dimensional round-shaped leg 
portion is obtained. 

0010. The present invention is accomplished based on the 
above finding, and achieves the above objects by providing 
a disposable diaper comprising a liquid permeable topsheet, 
a liquid impermeable backSheet, and a liquid retentive 
absorbent member interposed between the topsheet and the 
backSheet, and having a pair of inner sheets which are 
connected to the backSheet and are provided at opposite 
longitudinal Side portions of the disposable diaper on its 
topsheet Side Such that longitudinal inner Side edges of the 
inner sheets are located inwardly along the longitudinal Side 
edges of the absorbent member, 

0011 each of the inner sheets comprises a laminate 
of a non-woven fabric and a film, and is arranged 
Such that the non-woven fabric is located on the 
skin-contacting Surface Side of the diaper, and 
wherein 

0012 the backsheet comprises a laminate of a non 
woven fabric and a film, and is arranged Such that the 
non-woven fabric is located on the outer Skin-non 
contacting Surface side of the laminate (Hereinafter, 
the “first aspect of the invention”). 

0013 The present invention also provides a disposable 
diaper comprising a liquid permeable topSheet, a liquid 
impermeable backSheet, and a liquid retentive absorbent 
member interposed between the topSheet and the backSheet, 
and having a pair of inner sheets which are connected to the 
backSheet and are Provided at opposite longitudinal Side 
portions of the disposable diaper on its topsheet Side Such 
that longitudinal inner Side edges of the inner sheets are 
located inwardly along the longitudinal Side edges of the 
absorbent member, 
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0014 first elastically expansible members provided 
at connecting portions which are located between the 
backSheet and each of the inner Sheets to form leg 
gathers, and Second elastically expansible members 
provided at each of the inner Side edges of each of 
the inner sheets to form frill portion gathers, 

0015 the topsheet and the inner sheets being jointed 
together between the longitudinal Side edges of the 
absorbent member and the inner Side edges of the 
inner sheets to form frill portions such that the frill 
portion gatherS define free edges, and wherein 
approximate center portions of the frill portion gath 
erS along the longitudinal direction thereof and inner 
portions located inwardly from the approximate cen 
ters of the leg gatherS along the longitudinal direc 
tion thereof are joined together such that the frill 
portions and the leg gathers are raised (Hereinafter, 
the “second aspect of the invention”). 

0016. The present invention further provides a disposable 
diaper comprising a liquid permeable topsheet, a liquid 
impermeable backSheet, and a liquid retentive absorbent 
member interposed between the topsheet and the backSheet, 
and having a pair of liquid impermeable folded-back sheets 
which are connected to the backSheet and are provided at 
opposite longitudinal Side portions of the disposable diaper 
on its topsheet Side, and an area on the topsheet Side other 
than the folded-back sheets which serves as a liquid absorb 
ing area, and a pair of elastically expansible members 
provided at least at opposite Side edge portions of the diaper 
to form leg gathers (Hereinafter, "another embodiment” of 
the invention). 

BRIEF DESCRIPTION OF DRAWINGS 

0017 FIG. 1 is a development view showing the first 
embodiment of a disposable diaper according to the first 
aspect of the invention; 
0.018 FIG. 2 is a sectional view taken on line A-A of the 
disposable diaper of FIG. 1 which is in its relaxed state; 
0.019 FIG. 3 is a perspective view showing the state that 
a rear waist body portion and a front waist body portion are 
Secured by fixing members, 
0020 FIG. 4 is a view (corresponding to FIG. 2) show 
ing the first embodiment of a disposable diaper according to 
the Second aspect of the invention; 
0021 FIG. 5 is a view (corresponding to FIG. 2) show 
ing the Second embodiment of a disposable diaper according 
to the Second aspect of the invention; 
0022 FIG. 6 is a perspective view showing a relaxed 
State of the disposable diaper according to the first embodi 
ment of the Second aspect of the invention; 
0023 FIG. 7 is a view showing the state that the dispos 
able diaper of the first embodiment of the second aspect of 
the invention is put on the diaper wearer; 
0024 FIG. 8 is a view showing a cross section of the 
disposable diaper according to the first embodiment of the 
Second aspect of the invention in its relaxed State, taken on 
line B-B in FIG. 1 which is a development view corre 
sponding to the development view of the disposable diaper 
according to the first embodiment of the Second aspect of the 
invention; 
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0025 FIG. 9 is a development view of a disposable 
diaper of this embodiment; 
0026 FIG. 10 is a sectional view taken online A-A of the 
disposable diaper of FIG. 9; 
0027 FIG. 11 is a perspective view showing a relaxed 
state of the disposable diaper of FIG. 9; 
0028 FIG. 12 is a development view (corresponding to 
FIG. 9) showing another embodiment of the disposal diaper 
of FIG. 9; 
0029 FIG. 13 is a sectional view of the disposable diaper 
according to another embodiment of FIG. 9 taken on the 
longitudinal center line; 
0030 FIG. 14 is a sectional view (corresponding to FIG. 
10) showing a widthwise cross section of another embodi 
ment of the disposable diaper according to FIG. 9; 
0.031 FIG. 15 is a sectional view (corresponding to FIG. 
10) still showing a widthwise cross section of another 
embodiment of the disposable diaper according to FIG. 9; 
0032 FIG. 16 is a sectional view (corresponding to FIG. 
10) still showing a widthwise cross section of another 
embodiment of the disposable diaper according to FIG. 9; 
and 

0033 FIG. 17 is a development view (corresponding to 
FIG. 9) still showing another embodiment of the disposable 
diaper according to FIG. 9. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0034. The preferred embodiments of a disposable diaper 
according to the first aspect of the invention will be 
described with reference to the drawings. FIG. 1 is a 
development view showing the first embodiment of a dis 
posable diaper according to the first aspect of the invention, 
FIG. 2 is a sectional view taken on line A-A of the 
disposable diaper of FIG. 1 which is in its relaxed state, and 
FIG. 3 is a perspective view showing the state that a rear 
waist body portion and a front waist body portion are 
Secured by fixing members. 
0035 A disposable diaper 10 according to the embodi 
ment shown in FIGS. 1 and 2 includes a liquid permeable 
topsheet 12, a liquid impermeable backSheet 14, and a liquid 
retentive absorbent member 16 interposed between the top 
sheet 14 and the backsheet 14. 

0036) The liquid permeable topsheet 12 is not particularly 
limited, and anything can be used as the topSheet 12 as long 
as it has Such properties as being able to permeate dis 
charged material to the absorbent member 16. It is preferable 
that the topsheet is selected from those which have the feel 
Something like human skin, in particular. Acceptable 
examples of Such liquid permeable sheet include thermo 
plastic resin woven fabrics, and non-woven fabrics, Such as 
carded or spun-bonded non-woven fabric, and a perforated 
film. In order to enhance the liquid permeability of the 
topsheet, a hydrophilic compound, Such as alkyl phosphate 
may be applied to its Surface. 
0037 As the material for the liquid retentive absorbent 
member 16, fluff pulp obtained by crushing wood pulp can 
be used. Preferably, the fluff pulp is used in combination 
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with a Superabsorbent polymer. A mixture of thermoplastic 
resin, fluff pulp and a Superabsorbent polymer which has 
been subjected to heat treatment is still preferred. The 
Superabsorbent polymer may be mixed with the fluff pulp or 
it may exist in a particular part of the absorbent member 16, 
namely, an upper part, an intermediate part or a lower part. 
The Superabsorbent polymer preferably has the fixing prop 
erty capable of fixing a liquid twenty times or more of its 
dead weight and is in the granular form having the properties 
readily gelled. Examples of Such Superabsorbent polymers 
include proteins, cellulosic materials and Synthetic poly 
mers. Among them, a starch-acrylic acid (salt) graft copoly 
mer, a Saponified Starch-acrylonitrile copolymer, croSS 
linked Sodium carboxymethyl cellulose and acrylic (salt) 
polymer are Still preferred. 

0038. In the disposable diaper of FIG. 1, there are 
provided a rear waist body portion 50 which is located, when 
in use, on the back Side of the diaper wearer and a front waist 
body portion 51 which is located, when in use, on the 
Stomach side of the diaper wearer. The rear and front waist 
body portions 50 and 51 are jointed together to form a waist 
opening portion. In the rear waist body portion 50 and the 
front waist body portion 51, the topsheet 12, the backsheet 
14, and a waist elastically expansible member (not shown) 
interposed therebetween are jointed together by fixing 
means Such as hot melt or the like, thereby forming rear 
waist gathers 52 and front waist gathers 53. As the material 
for the waist elastically expansible member, a yarn-like or 
Strip-shaped polyurethane, natural rubber or the like can be 
used. Particularly preferably, yarn rubber, flat rubber, film 
type rubber, film-like foamed urethane, or the like can be 
used. 

0039. In the disposable diaper of this embodiment, as 
shown in FIGS. 1 and 2, inner sheets 18, and 18' which are 
connected to the backSheet 14 are provided at opposite 
longitudinal Side portions of the disposable diaper 10 on its 
topsheet 12 side Such that longitudinal inner Side edges of 
the inner sheets 18, 18" are located inwardly of the longitu 
dinal side edges 20, 20' of the absorbent member 16. 
0040 More specifically, in the disposable diaper accord 
ing to this embodiment, as shown in FIGS. 1 and 2, opposite 
longitudinal side portions of the backsheet 14 are folded 
back towards the topsheet 12 Side, thereby forming the inner 
sheets 18, and 18' which are connected with the backsheet 
14. The inner sheets 18, and 18" are disposed along the entire 
longitudinal length of the disposable diaper 10. Widths of 
the inner sheets 18, 18" are approximately the same. In view 
of the leg gathers being rounded and three dimensionally 
raised, the total width of the inner sheets 18, and 18" is 
preferably 55% or more of the width of the absorbent 
member 16 when viewing the topsheet side of the flattened 
state diaper (as shown in FIG. 1) from the direction per 
pendicular to the topsheet. 

0041 As shown in FIG.2, the inner sheets 18, and 18" are 
arranged Such that their longitudinal inner Side edges are 
located inwardly of the longitudinal side edges 20, 20' of the 
absorbent member 16. In view of absorption efficiency, the 
total width of the inner sheets 18, and 18' which lie on the 
absorbent member 16 is preferably 85% or less of the width 
of the absorbent member 16 when viewing the topsheet side 
of the flattened state diaper (as shown in FIG. 1) from the 
direction perpendicular to the topsheet. 
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0042. As shown in FIG. 2, each of the inner sheets 18, 
and 18" comprises a laminate of a non-woven fabric 36 and 
a liquid impermeable film 34, and is arranged Such that the 
non-woven fabric 36 is located on the skin-contacting Sur 
face Side of the diaper. The backSheet 14 comprises a 
laminate of the liquid impermeable film 34 and the non 
woven fabric 36, and is arranged Such that the non-woven 
fabric 36 is located on the outer Skin-noncontacting Surface 
Side of the laminate. The inner sheets arranged on the 
topsheet 12 Side of the diaper are connected with the 
backsheet as described above. However, the material of the 
inner sheets may be different from that of the backsheet. As 
described above, Since the Outer Surface (skin-noncontacting 
Surface) of the disposable diaper according to this embodi 
ment is made of a non-woven fabric, it has the feel Some 
thing like a cloth and can offer a pleasant feel of use. Further, 
by using mechanical fasteners, as later described, as fixing 
members, the fixing members can be Secured to any location 
of the non-woven fabric. Accordingly, the size of the waist 
portion of the diaper can be adjusted appropriately to match 
with the body dimensions of the wearer. Moreover, since the 
fixing members can be attached and detached as often as 
required, the diaper, which is temporarily removed from the 
wearer, can easily be put on the wearer. In this embodiment, 
the non-woven fabric 36 in the backsheet may be laminated 
over the entire Surface of the backSheet, or it may be 
laminated only on a part of the Surface (for example, only the 
outer Surface (skin-noncontacting Surface) of the rear waist 
body portion where the fixing members are to be secured to 
the backsheet. 

0043. The liquid impermeable film 34 is preferably a film 
sheet obtained by adding an inorganic or organic filler to a 
thermoplastic resin, a melt extruded from a T-die or circular 
die, and then monoaxially or biaxially oriented. Moreover, 
this film sheet is preferably a moisture permeable and liquid 
impermeable sheet. 

0044 As shown in FIGS. 1 and 2, in the disposable 
diaper according to this embodiment, first elastically expan 
Sible members 22, and 22' are, in Stretched States thereof, 
fixedly arranged at a connecting portion (the folded back 
portion of the backsheet 14 in this embodiment) between the 
backsheet 14 and the inner sheets 18, and 18" by fixing 
means Such as a hot melt, thereby forming a pair of leg 
gatherS 24, and 24', respectively. The first elastically expan 
Sible members 22, and 22' are arranged on the disposable 
diaper 10 along its longitudinal direction and over an area 
from a lower end edge portion 52 of the back-side waist 
gathers 52 to a lower end edge portion 53' of the front waist 
gathers 53. 

0045 Second elastically expansible members 26, and 26 
are fixedly arranged in their Stretched States, as shown in 
FIGS. 1 and 2, on inner side edges of the inner sheets 18, 
18", respectively, by fixing means Such as a hot melt or the 
like, thereby forming a pair of frill portion gathers 28, and 
28". The second elastically expansible members 26, and 26 
are arranged, as in the case with the first elastically expan 
sible members 22, and 22, on the disposable diaper 10 along 
the longitudinal direction and over an area from the lower 
end edge portion 52 of the rear waist gathers 52 to a lower 
end edge portion 53' of the front waist gathers 53. As shown 
in FIG. 2, the second elastically expansible members 26, 26 
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are arranged on a folded back portion formed by folding 
back the inner side edges of the inner sheets 18, and 18' 
towards the topsheet 12 side. 
0046. As the material for the first and second elastically 
expansible members, the same material as used for the waist 
elastically expansible member may be used or it may be a 
different material. In other words, the material for the first 
and Second elastically expansible members is not particu 
larly limited. 
0047. In the disposable diaper according to this embodi 
ment, the topsheet 12 and the inner sheets 18, and 18" are 
fixedly jointed by fixing means Such as a hot melt or the like. 
As shown in FIG. 2, the fixedly jointing portions F, F are 
located within the longitudinal side edges 20, and 20' of the 
absorbent member 16 and the inner side edges of the inner 
sheets 18, 18' and along the longitudinal direction of the 
diaper. Accordingly, the areas on the inner sheets 18, and 18' 
from the frill portion gathers 28, and 28 formed on the inner 
Side edges to the fixedly jointing portions F, F are not 
Secured to the topsheet 12 and are in free States. AS a 
consequence, in the disposable diaper 10, a pair of frill 
portions 30, and 30' are formed on the topsheet 12 side such 
that the frill portion gathers 28, and 28' define free edges. 
That is, the longitudinal Side edge portions of the frill 
portions 30, and 30' are defined as free edges, and the frill 
portion gathers 28, and 28' are formed on the free edges. On 
the other hand, the side edge portions (which correspond to 
the fixedly jointing portions F,F) disposed opposite the 
above-mentioned free edges are fixedly jointed to the top 
sheet 12. 

0.048. Furthermore, in the disposable diaper according to 
this embodiment, as shown in FIGS. 1 and 2, the approxi 
mate centers of the frill portion gathers 28, and 28' along the 
longitudinal direction and inner portions located inwardly 
from the approximate centers of the leg gatherS 24, and 24 
along the longitudinal direction thereof are fixedly jointed 
together at the fixedly jointing portions F, F. So that the frill 
portions 30, and 30' and the leg gathers 24, and 24' are 
raised. For fixedly jointing the frill portion gathers and the 
leg gathers, Such fixing means as a hot melt or the like can 
be used. The fixedly jointing portions F, F may be fixedly 
jointed with a degree of strength sufficient for the frill 
portion gathers and the leg gathers to be raised, and Sufficient 
to maintain the raised States in use, and the fixedly jointing 
area (length, width) is not particularly limited. The leg 
gathers 24, and 24' are fixedly jointed to the frill portion 
gathers 28, 28' at inner portions located inwardly from the 
approximate centers of the leg gatherS along the longitudinal 
direction of the leg gathers. The locations of the inner 
portions can properly be adjusted (that is, displaced either 
inwardly or outwardly) So that the frill portion gathers and 
the leg gathers are raised as originally intended. 
0049. In the disposable diaper according to this embodi 
ment, as shown in FIG. 1, the longitudinal side portions of 
the rear waist body portion 50 of the diaper have fixing 
members 32, and 32 located on the topsheet side of the 
longitudinal side portions. These fixing members 32, and 32 
are adapted so that the rear waist body portion 50 and the 
front waist body portion 51 of the diaper are fixed together, 
as shown in FIG. 3, when the disposable diaper according 
to the present invention is worn. 
0050. As the fixing members, those members which are 
used for the conventional disposable diaperS can be used 
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without any limitation. In this embodiment, as described 
above, it is preferred that as the fixing members, those which 
are known as mechanical fasteners (male side) are used, and 
as those members to be fixed, non-woven fabrics are used. 
More specifically, Since an outer Surface of the disposable 
diaper according to this embodiment on the backSheet Side 
is composed of a non-woven fabric as the members to be 
fixed, the rear waist body portion 50 and the front waist body 
portion 51 are secured together by the non-woven fabric and 
the mechanical fasteners as the fixing members. As a result, 
the fixing members can be Secured to any part of the 
members to be fixed. Accordingly, the size of the waist 
portion of the diaper can easily be adjusted in match with the 
body dimensions of the wearer. Moreover, Since the fixing 
members and the members to be fixed are removably 
attached, when it is required to temporarily take off the 
diaper from the wearer in order to check the inside condi 
tions of the diaper, it can easily be put on the wearer again. 
That is, the diaper can be put on and off as often as required. 
0051 Next, preferred embodiments of the disposable 
diaper according to the Second aspect of the invention will 
be described with reference to FIGS. 4 and 5. FIG. 4 is a 
view (corresponding to FIG. 2) showing a first embodiment 
of a disposable diaper according to the Second aspect of the 
invention, and FIG. 5 is a view (corresponding to FIG. 2) 
showing a Second embodiment of a disposable diaper 
according to the second aspect of the invention. In FIGS. 4 
and 5, although the same points as in FIGS. 1 through 3 are 
not particularly described, the detailed description made 
with reference to FIGS. 1 through 3 is applicable, where 
appropriate. In FIGS. 4 and 5, identical members as in 
FIGS. 1 through 3 are denoted by identical reference 
numerals. 

0052 The disposable diaper 10 according to the first 
embodiment shown in FIG. 4 is constituted similarly to the 
disposable diaper of the first aspect of the invention, and the 
developed state thereof is similar to that shown in FIG. 1. 
The disposable diaper of the embodiment shown in FIG. 4 
is different from the disposable diaper of the first embodi 
ment in respect that each of the inner sheets 18, and 18 
comprises a Single sheet. The backSheet 14 also comprises a 
single sheet. Further, the inner sheets 18, and 18" are formed 
as a continuous member formed by folding the backsheet 14. 
AS the sheet material constituting the inner sheet and the 
backSheet, the above-mentioned liquid impermeable sheet 
having moisture permeable properties is preferably used. 
0053 A disposable diaper according to the second 
embodiment as shown in FIG. 5 has generally the same 
construction as the disposable diaper according to the first 
embodiment and is different from the latter only in respect 
that the backSheet comprises a non-woven fabric 36, and 
both the longitudinal Side portions thereof are connected to 
a film 34. The films 34, 34 are folded back towards the 
topsheet 12 side of the diaper to thereby form the inner 
sheets 18 and 18". The film 34 and the non-woven fabric 36 
may be connected together by fixing means Such as hot melt, 
heat Seal or the like. In the disposable diaper according to the 
Second embodiment, Since the fixing members can also be 
Secured to any location of the non-woven fabric by com 
monly using the mechanical fasteners as fixing members as 
in the case with the disposable diaper according to the first 
aspect of the invention, the Size of the waist portion of the 
diaper can be adjusted appropriately in match with the body 
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dimensions of the wearer. Moreover, Since the fixing mem 
bers can be attached and detached as often as required, the 
diaper which is temporarily taken off from the wearer can 
easily be put on the wearer. In the disposable diaper accord 
ing to the Second embodiment, Since the amount of use of the 
non-woven fabric 36 can be reduced, manufacturing cost can 
be lowered. 

0054) Next, the liquid absorption function of the dispos 
able diaper according to the Second aspect of the invention 
will be described with reference to FIGS. 6 through 8. 
Here, FIG. 6 is a view showing the relaxed state of the 
disposable diaper according to the first embodiment of the 
second aspect of the invention, FIG. 7 is a view showing the 
State that the disposable diaper according to the first embodi 
ment of the Second aspect of the invention is put on the 
wearer, and FIG. 8 a view showing a cross section of the 
disposable diaper according to the first embodiment of the 
Second aspect of the invention in its relaxed State, taken on 
line B-B in FIG. 1 which is a development view corre 
sponding to the development view of the disposable diaper 
according to the first embodiment of the Second aspect of the 
invention. 

0055. In the disposable diaper according to the second 
aspect of the invention, approximate center portions of the 
frill portion gathers 28, and 28' along the longitudinal 
direction thereof and inner portions located inwardly from 
the approximate centers of the leg gatherS 24, and 24 along 
the longitudinal direction thereof are joined together Such 
that the frill portions 30, and 30' and the leg gathers 24, and 
24' are raised. The frill portions and leg gathers are in their 
raised States when the disposable diaper according to the 
second aspect of the invention is developed (see FIG. 4). 
Moreover, in the relaxed state of the disposable diaper 
according to the Second aspect of the invention as shown in 
FIG. 6, the frill portions and the leg gathers are more sharply 
raised. Accordingly, not only the frill portions but also the 
leg gathers take the three-dimensional configurations unlike 
conventional disposable diapers, and in addition, these 
members are formed into a unitary body. Accordingly, 
leakage of liquid from the areas around the wearer's legs can 
more effectively be prevented than in conventional dispos 
able diapers. Moreover, the frill portions and the leg gathers 
are rounded when the diaper is in use. In addition, as shown 
in FIG. 7, the leg gathers 24, and 24' are in contact at their 
Surfaces with the wearer's legs (as indicated by arrows of 
FIG. 7). Accordingly, the diaper exhibits markedly 
enhanced fittingness, and leakage of liquid can more effec 
tively be prevented. 

0056. As shown in FIG. 8, since a so-called pocket 
portion for receiving discharged materials is formed (as 
indicated by arrows of FIG. 8) by the frill portions 30, and 
30', receivability of discharged material is remarkably 
increased. This pocket portion is particularly effective for 
preventing liquid from leaking from the waist body portion. 

0057. As shown in FIG. 8, in the disposable diaper 
according to the Second aspect of the invention, leakage of 
liquid, even if would occur over the frill portions 30, and 30', 
due to wearer's motion or the like any liquid will be 
absorbed by the absorbent member 16 located between the 
frill portions and the leg gathers and will not leak outside the 
diaper. Accordingly, the leakage of liquid is more effectively 
prevented. In order to more effectively absorb the leakage of 
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liquid between the frill portions and the leg gathers, the outer 
Surface (i.e., the Surface facing the leg gathers when the frill 
portions are raised) of the frill portions are preferred to have 
hydrophilic properties. In order that those areas have Such 
hydrophilic properties, for example, the frill portions may be 
made of material having hydrophilic properties or the frill 
portions may be Subjected to hydrophilic treatment using a 
Surface active agent or the like. 
0.058 Next, another embodiment of the invention will be 
described with reference to FIGS. 9 and 10. FIG. 9 is a 
development view of a disposable diaper of this embodi 
ment, and FIG. 10 is a sectional view taken on line A-A of 
the disposable diaper of FIG. 9. Although the same points in 
this embodiment as those in the first and Second aspect of the 
invention are not particularly described, the detailed descrip 
tions made with respect to the first and Second aspect of the 
invention are applicable, where appropriate. In FIGS. 9 and 
10, identical members as in FIGS. 1 through 8 are denoted 
by identical reference numerals. 
0059. In the disposable diaper according to this embodi 
ment, as shown in FIG. 9 and 10, folded-back sheets 68, and 
68" which are connected with the backsheet 14 are provided 
on opposite longitudinal side portions of the disposable 
diaper 10 on its topsheet 12 side. An area on the topsheet 12 
side other than the folded-back sheets 68, and 68' serves as 
a liquid absorbing area. 
0060 More specifically, in the disposable diaper accord 
ing to this embodiment, as shown in FIGS. 9 and 10, 
opposite longitudinal side portions of the backSheet 14 are 
folded back towards the topsheet 12 side, thereby forming 
folded-back sheets 68, and 68' which are connected with the 
backsheet 14. The sheets 68, and 68' are disposed over an 
entire longitudinal length of the disposable diaper 10. The 
widths of the sheets 68, and 68' are approximately the same. 
In View of liquid absorption through the entire Surface, the 
total width of the folded-back sheets 68, and 68' is preferably 
10 to 50% of the width of the disposable diaper when 
viewing the topsheet side of the flattened State diaper (as 
shown in FIG. 9) from the direction perpendicular to the 
topsheet. 

0061. As shown in FIGS. 9 and 10, the longitudinal 
inner side edges 23, and 23' of the sheets 68, 68' are located 
outwardly of the widthwise narrowest portions 60, 60' (most 
significantly twisted portions) of the absorbent member 16. 
0062) The sheets 68, and 68' in the disposable diaper 
according to this embodiment as shown in FIGS. 9 and 10 
are formed as a continuous member obtained by folding 
back the backSheet 14. Accordingly, the material of the 
sheets 68, and 68' is the same as that of the backsheet 14. 
However, the material of the sheets in the disposable diaper 
according to this embodiment may be different from that of 
the backsheet as in the embodiments of FIGS. 15 and 16 as 
later described. 

0063. In the disposable diaper of this embodiment, as 
shown in FIGS. 9 and 10, opposite side edge portions 
thereof, i.e., folded-back portions of the backSheet 14, are 
provided with elastically expansible members 22, and 22, 
which are Secured thereto in expanded States by fixing 
means Such as a hot melt or the like, thereby forming a pair 
of leg gatherS 24, and 24. As a consequence, when the 
expansible members are relaxed, the leg gatherS 24 and 24 
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are raised towards the Side of the topsheet owing to the leg 
gathers 24, and 24. The elastically expansible members 22, 
and 22' are arranged from the upper end edge portion 33 to 
the lower end edge portion 35 of the absorbent member 16 
along the longitudinal direction of the disposable diaper 10. 
In this case, a plurality of elastically expansible members are 
preferably provided at least at opposite Side edge portions of 
the diaper to form the leg gathers. The degrees of elongation 
of the elastically expansible members preferably become 
greater as the plurality of elastically expansible members go 
outwardly of the diaper, So that the leg gathers have 
rounded-shapes, respectively. For example, in this embodi 
ment, as shown in FIGS. 9 and 10, three elastically expan 
Sible members which make up each of 22, and 22' are 
provided on opposite Side edge portions of the diaper. The 
degree of elongation of the elastically expansible member 
which is located most outwardly, and the degrees of elon 
gation of the two elastically expansible members which are 
located inwardly are gradually reduced. By adjusting the 
degrees of elongation of the elastically expansible members 
in this way, the leg gathers 24, 24' can be formed into the 
preferable rounded shapes. 

0064. As shown in FIG. 10, in the disposable diaper of 
this embodiment, opposite inner portions of the sheets 68, 
and 68' are fixedly jointed to the topsheet 12 by fixing means 
19, and 19" such as hot melt or the like. 

0065. In the disposable diaper according to this embodi 
ment, as shown in FIG. 11, the opposite side portions of the 
diaper are raised toward the topsheet Side when the dispos 
able diaper according to the present invention is brought to 
its relaxed State, i.e., to its developed State for use, owing to 
the leg gatherS 24, and 24'. Moreover, the opposite side 
portions are in rounded shapes which match the areas around 
the wearer's legs due to the leg gatherS 24, and 24. AS a 
consequence, when Such a disposable diaper is put on, the 
leg gatherS 24, 24' are in contact at their Surfaces with the 
wearer's legs. Accordingly, the diaper exhibits markedly 
enhanced fittingness, and leakage of liquid can more effec 
tively be prevented. Moreover, Since the parts of the leg 
gathers 24, and 24', which are in contact with the areas 
around the wearer's legs, are formed of the liquid imper 
meable (i.e., hydrophobic) sheets 68, and 68, leakage of 
liquid from the leg gathers can more effectively be pre 
vented. 

0.066 As described above, in the disposable diaper 
according to this embodiment, owing to the feature that 
other portion than the sheets 68, 68 on the side of the 
topsheet 12 Serves as a liquid absorbing area, a wider liquid 
absorbing area can be obtained. Moreover, Since the dis 
charged material can be prevented from locally absorbed, 
the inherent absorbing performance of the absorbent mem 
ber can fully be exhibited. 

0067 Next, additional embodiments of the disposable 
diaper according to the embodiment of FIG. 9 will now be 
described with reference to FIGS. 12 through 17. FIG. 12 
is a development view (corresponding to FIG. 9) showing 
another embodiment of the disposable diaper of FIG. 9; 
FIG. 13 is a sectional view of the disposable diaper accord 
ing to another embodiment of FIG. 9 taken on the longitu 
dinal center line; FIG. 14 is a sectional view showing a 
widthwise cross section of another embodiment of the 
disposable diaper according to FIG. 9; FIG. 15 is a sectional 
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View Still showing a widthwise croSS Section of another 
embodiment of the disposable diaper according to FIG. 9; 
FIG. 16 is a sectional view still showing a widthwise cross 
Section of another embodiment of the disposable diaper 
according to FIG. 9; and FIG. 17 is a development view still 
showing another embodiment of the disposable diaper 
according to FIG. 9. 

0068. In these embodiments, although the same points as 
in the embodiment of FIG. 9 are not particularly described, 
the detailed description made with reference to the embodi 
ment of FIG. 9 is applicable, where appropriate. In FIGS. 
12 through 17, identical members as in FIGS. 9 through 
11 are denoted by identical reference numerals. 
0069. A disposable diaper according to the embodiment 
of FIG. 12 is constructed generally in the same manner as 
in the embodiment of FIG. 9, except that the longitudinal 
inner side edges 23, and 23' of the sheets 68, and 68' are 
located inwardly of the widthwise narrowest portions 60, 
and 60' of the absorbent member 16. In this case, in the 
sheets 68, 68, at least opposite outer portions thereof are 
fixedly jointed to the topsheet 12 by fixing means (not 
shown) Such as a hot melt or the like. In a disposable diaper 
thus constructed, since the longitudinal opposite Side por 
tions of the absorbent member 16 are covered with the 
folded-back sheets 68, and 68' having liquid impermeable 
properties (i.e., hydrophobic properties), body fluids 
absorbed are prevented from returning to the wearer's skin 
Side even when a body preSSure or the like is applied to the 
areas around the wearer's legs. 
0070 A disposable diaper according to the embodiment 
of FIG. 13 is constructed generally in the same manner as 
the disposable diaper of FIG. 9, except that longitudinal 
upper and lower end portions of the backsheet 14 are folded 
back towards the side of the topsheet 12, and the folded-back 
portions are provided respectively with waist elastically 
expansible members 27, 29, so that rear waist gathers 52 and 
front waist gathers 53 are formed in the width direction of 
the diaper. In this case, the upper and lower end edge 
portions 30, 31 are folded back Such that they go beyond the 
upper and lower end edge portions 33, 35 of the absorbent 
member 16 and exist on the absorbent member 16. The 
folded-back widths of the backsheet 14 on the side of the 
rear waist gathers 52 and on the side of the front waist 
gathers 53 are almost the same. In a disposable diaper thus 
constructed, Since the upper and lower end portions of the 
absorbent member 16 are covered with the backsheet 14 
having liquid impermeable properties (i.e., hydrophobic 
properties), body fluids once absorbed are prevented from 
returning to the wearer's Skin Side even when a body 
preSSure or the like is applied to the wearer's waist portion. 
0071. A disposable diaper according to the embodiment 
of FIG. 14 has generally the same construction as the 
disposable diaper according to FIG. 9. The disposable 
diaper of FIG. 14 is different from the disposable diaper of 
FIG. 9 in respect that the backsheet 14 and the sheets 68, and 
68" are formed into a unitary body and each comprise a 
laminate of a non-woven fabric 36 and a liquid impermeable 
film 34, and are arranged Such that the non-woven fabric is 
located on the side of the absorbent member of the diaper. 
AS a result, Similar advantageous effects to those produced 
by the disposable diaper of the first aspect of the invention 
can be obtained. 
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0.072 A disposable diaper according to the embodiment 
of FIG. 15 has generally the same construction as the 
disposable diaper according to FIG. 9 and is different from 
the latter only in the respect that the backSheet comprises a 
film 34 and the non-woven fabrics 36, 36 disposed on the 
longitudinal opposite Side portions are connected with each 
other in Such a manner as to cover the film 34. The 
non-woven fabric 36 is folded back towards the topsheet 12 
side of the diaper to thereby form the folded-back sheets 68, 
68". The film 34 and the non-woven fabric 36 may be 
connected together by fixing means Such as hot melt, heat 
Seal or the like. The disposable diaper according to this 
embodiment is effective when an adhesive tape Such as a 
fastening tape is used as the fixing members (Securing 
members) and the adhesive tape is attached to the film end 
portion. In the disposable diaper according to the embodi 
ment of FIG. 15, since the amount of use of the non-woven 
fabric 36 can be reduced compared with the disposable 
diaper of the embodiment of FIG. 14, manufacturing cost 
can be lowered. 

0073. A disposable diaper according to FIG. 16 is con 
Structed generally in the same manner as the disposable 
diapers according to the FIG. 9 and FIG. 15 embodiments, 
except that the backSheet comprises a film 34, and the 
non-woven fabricS 36, 36 are continuously arranged on 
longitudinal opposite side portions at an inner Surface (i.e., 
surface contacting the absorbent member 16) of the film 34. 
The non-woven fabrics 36 are folded back towards the 
topsheet 12 side to thereby form the folded-back sheets 68, 
68". The film 34 and the non-woven fabric 36 may be 
connected together by fixing means Such as hot melt, heat 
seal or the like as in the FIG. 15 embodiment. The dispos 
able diaper according to this embodiment is also effective as 
in the diaper of FIG. 15 when an adhesive tape such as a 
fastening tape is used as the fixing members (Securing 
members) and the adhesive tape is attached to the film end 
portion. In the disposable diaper according to the FIG. 16 
embodiment, Since the amount of use of the non-woven 
fabric 36 can be much more reduced compared with the 
disposable diapers of the FIGS. 14 and 15 embodiments, 
manufacturing cost can be much more lowered. 
0.074. A disposable diaper according to the embodiment 
of FIG. 17 is constructed in the same manner as in the FIG. 
9 embodiment, except that opposite side portions on the 
topsheet 12 side of the waist portion 50 on the backsheet side 
are provided directly with mechanical fasteners 32, 32 as a 
fixing member. Use of Such fixing members can also achieve 
the Same effect as the disposable diaper according to the 
FIG. 9 embodiment. 

0075 Although the disposable diaper according to the 
present invention is described hereinbefore with reference to 
preferred embodiments, it should be noted that the dispos 
able diaper according to the present invention are not limited 
to the above embodiments and many modifications can be 
made. For example, a liquid impermeable sheet may be 
interposed between the topsheet and the absorbent member 
in the rear waist body portion and/or the front waist body 
portion So that a So-called waist barrier is formed in order to 
prevent the liquid from oozing when the diaper wearer is laid 
in a horizontal posture. The inner sheets or the folded-back 
sheets are not necessarily arranged over the entire longitu 
dinal length of the diaper but they may be arranged only at 
an area from a lower end edge portion 52 of the rear waist 
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gathers 52 to a lower end edge portion 53' of the front waist 
gathers 53. AS the fixing member, a mechanical fastener and 
an adhesive tape Such as a fastening tape can be replaceably 
used in an appropriate manner according to necessity. 

Industrial Applicability 
0076. As described hereinbefore in detail, according to 
the first aspect of the invention, the backSheet comprises a 
laminate of the liquid impermeable film and the non-woven 
fabric, and the backSheet is arranged Such that the non 
woven fabric is located on an outer Surface of the diaper. 
Accordingly, there can be obtained a disposable diaper 
having the feel Something like a cloth and able to offer a 
pleasant feel of use. Further, by commonly using the 
mechanical fasteners as the fixing members, the fixing 
members can be Secured to any part of the non-woven fabric. 
Accordingly, the Size around the wearer's body can appro 
priately be adjusted in match with the physical bodily 
Structure of the wearer. 

0077 According to the second aspect of the invention, 
there is provided a disposable diaper, in which liquid can 
assuredly be absorbed and prevented from leaking when the 
liquid tends to disperse in various directions in accordance 
with motion of the diaper wearer. 
0078. According to the alternative embodiment of the 
invention, there is provided a disposable diaper, in which 
liquid can assuredly be absorbed through the entire Surface 
of the diaper by prohibiting local absorption, inherent 
absorbing performance of an absorbent member can fully be 
exhibited by preventing local absorption of discharged mate 
rial, and Such unfavorable occurrences as slip-down, leak 
age, baggineSS and the like do not happen even if the weight 
of discharged material is applied to the diaper. 

1. A disposable diaper comprising a liquid permeable 
topsheet, a liquid impermeable backSheet, and a liquid 
retentive absorbent member interposed between the topsheet 
and the backSheet, and having a pair of inner sheets which 
are connected to the backSheet and are provided at opposite 
longitudinal Side portions of the disposable diaper on its 
topsheet Side Such that longitudinal inner Side edges of the 
inner sheets are located inwardly along the longitudinal Side 
edges of the absorbent member, 

each of the inner Sheets comprises a laminate of a non 
woven fabric and a film, and is arranged Such that the 
non-woven fabric is located on the skin-contacting 
Surface Side of the diaper, and wherein 

the backSheet comprises a laminate of a non-woven fabric 
and a film, and is arranged Such that the non-woven 
fabric is located on the Outer skin-noncontacting Sur 
face Side of the laminate. 

2. The disposable diaper according to claim 1, wherein 
a first elastically expansible member is provided at con 

necting portions which are located between the back 
sheet and each of the inner sheets to form leg gathers, 
and a Second elastically expansible member provided at 
each of the inner Side edges of the inner sheets to form 
frill portion gathers, 

the topsheet and the inner Sheets are jointed together 
between the longitudinal Side edges of the absorbent 
member and the inner Side edges of the inner sheets to 
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form frill portions such that the frill portion gathers 
define free edges, and approximate center portions of 
the frill portion gatherS along the longitudinal direction 
thereof and inner portions located inwardly from the 
approximate centers of the leg gatherS along the lon 
gitudinal direction thereof are joined together Such that 
the frill portions and the leg gathers are raised. 

3. The disposable diaper according to claim 1, wherein 
each of longitudinal Side portions of a rear waist body 
portion of the diaper has on its topsheet Side a fixing member 
for fixing the rear waist body portion to a front waist body 
portion of the diaper when the diaper is worn. 

4. The disposable diaper according to claim 3, wherein 
each of the fixing members comprises a mechanical fastener 
provided on a Surface of a Support member. 

5. A disposable diaper comprising a liquid permeable 
topsheet, a liquid impermeable backSheet, and a liquid 
retentive absorbent member interposed between the topsheet 
and the backSheet, and having a pair of inner sheets which 
are connected to the backSheet and are provided at opposite 
longitudinal Side portions of the disposable diaper on its 
topsheet Side Such that longitudinal inner Side edges of the 
inner sheets are located inwardly along the longitudinal side 
edges of the absorbent member, 

first elastically expansible members provided at connect 
ing portions which are located between the backSheet 
and each of the inner sheets to form leg gathers, and 
Second elastically expansible members provided at 
each of the inner Side edges of each of the inner sheets 
to form frill portion gathers, 

the topsheet and the inner sheets being jointed together 
between the longitudinal Side edges of the absorbent 
member and the inner Side edges of the inner sheets to 
form frill portions such that the frill portion gathers 
define free edges, and wherein approximate center 
portions of the frill portion gatherS along the longitu 
dinal direction thereof and inner portions located 
inwardly from the approximate centers of the leg 
gatherS along the longitudinal direction thereof are 
joined together Such that the frill portions and the leg 
gathers are raised. 

6. The disposable diaper according to claim 5, wherein the 
backSheet comprises a laminate of a non-woven fabric and 
a film, and is arranged Such that the non-woven fabric is 
located on the outer Skin-noncontacting Surface Side of the 
laminate. 

7. The disposable diaper according to claim 5, wherein 
each of the inner sheets comprises a laminate of a non 
woven fabric and a film, and is arranged Such that the 
non-woven fabric is located on the Side of the skin-contact 
ing Surface of the diaper. 

8. The disposable diaper according to claim 5, wherein 
each of longitudinal Side portions of a rear waist body 
portion of the diaper has on its topsheet Side a fixing member 
for fixing the rear waist body portion and a front waist body 
portion of the diaper when the diaper is worn. 
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9. The disposable diaper according to claim 8, wherein 
each of the fixing members comprises a mechanical fastener 
provided on a Surface of a Support member. 

10. The disposable diaper according to claim 1, wherein 
the total width of the inner sheets provided at opposite 
longitudinal side portions of the disposable diaper is 55% or 
more of the width of the disposable diaper. 

11. A disposable diaper comprising a liquid permeable 
topsheet, a liquid impermeable backSheet, and a liquid 
retentive absorbent member interposed between the topsheet 
and the backSheet, and having a pair of liquid impermeable 
folded-back sheets which are connected to the backSheet and 
are provided at opposite longitudinal Side portions of the 
disposable diaper on its topsheet Side, and an area on the 
topsheet side other than the folded-back sheets which serves 
as a liquid absorbing area, and 

a pair of elastically expansible members provided at least 
at opposite Side edge portions of the diaper to form leg 
gathers. 

12. The disposable diaper according to claim 11, wherein 
longitudinal inner Side edges of the folded-back sheets are 
located outwardly of the widthwise narrowest portion of the 
absorbent member. 

13. The disposable diaper according to claim 11, wherein 
longitudinal inner Side edges of the folded-back sheets are 
located inwardly of the widthwise narrowest portion of the 
absorbent member. 

14. The disposable diaper according to claim 11, wherein 
the backsheet and the folded-back sheets are formed into a 
unitary body and each comprises a laminate of a non-woven 
fabric and a film, and are arranged Such that the film is 
located on the Side facing the absorbent member. 

15. The disposable diaper according to claim 11, wherein 
longitudinal upper and lower end portions of the backSheet 
are folded back on the side of the topsheet, and the folded 
back portions are provided with elastically expansible mem 
bers to form rear waist gathers and front waist gathers, 
respectively. 

16. The disposable diaper according to claim 11, wherein 
each of longitudinal Side portions of a rear waist body 
portion of the diaper has on its topsheet Side a fixing member 
for fixing the rear waist body portion and a front waist body 
portion of the diaper when the diaper is worn. 

17. The disposable diaper according to claim 16, wherein 
each of the fixing members comprise a mechanical fastener 
on a Surface of a Support member. 

18. The disposable diaper according to claim 11, wherein 
a plurality of elastically expansible members are provided at 
least at opposite Side edge portions of the diaper to form leg 
gathers, and the degree of elongation of the elastically 
expansible members become greater as the plurality of 
elastically expansible members go outwardly, So that the leg 
gathers form rounded-shapes. 


