
2002-149581 - 1  S P E C I F I CAT I O N  DISPOSABLE WEARING ARTICLE  5
TECHNICAL FIELD OF THE INVENTION This invention relates to a disposable
wearing article adapted to absorption and to containment of bodily
discharges. BACKGROUND ART OF THE INVENTION 10 Conventional disposable
wearing articles comprise a  liquid-pervious topsheet facing a wearer's
body, a  liquid-impervious backsheet facing away from the wearer's body,  a
liquid-absorbent panel interposed between these top- and  backsheet, a pair
of end flaps extending outside longitudinally 15 opposite ends of the panel
and a pair of side flaps extending  outside transversely opposite side
edges of the panel and are  composed of a front waist region, a rear waist
region and a crotch  region extending between these waist regions. The
conventional wearing article as has been described  20 above will be
described more in details in reference to Figs.  8 - 10 of the accompanying
drawings. Fig. 8 is a partially  cutaway developed plan view showing the
article 1C as its front  and rear waist regions 23, 25 disconnected from
each other. 2002-149581 -2 Figs. 9 and 10 are sectional views taken along
lines E - E and  



F - F, respectively, in Fig. 8, showing the article 1C being  slightly
curved. In Fig. 8, a waist-circumferential direction  is indicated by an
arrow X and a longitudinal direction is  indicated by an arrow Y. This
article 1C is so-called pull-on  disposable diaper and actually placed on
the market in the trade  name of REHABILI-PANTS (supplied from Uni-Charm
Corporation). The article 1C comprises a liquid-pervious topsheet 20,  a
substantially liquid-impervious backsheet 21 and a  10 liquid-absorbent
panel 22 interposed between these top- and backsheets 20, 21. The article
1C has front and rear waist  regions 23, 25, a crotch region 24 extending
between the waist  regions 23, 25, a pair of end flaps 26 and a pair of
side flaps  2 7. While it is not shown, the side flaps 27 of the front and
15 rear waist regions 23, 25 are overlaid and joined together by  means of
a plurality of welding lines 28 arranged intermittently  in the
longitudinal direction. The topsheet 20 is made of a hydrophilic fibrous
nonwoven  fabric f6 and slightly larger than an upper surface of the panel
20 22, entirely covering the upper surface of the panel 22. The topsheet 20
has its inner surface intermittently joined to the  upper surface of the
panel 22 by means of an adhesive g.  The backsheet 21 comprises a
breathable but 2002-149581 -3- liquid-impervious plastic film f 7, a
breathable but hydrophobic  



first fibrous nonwoven fabric layer f8 under the film f7 and  a breathable
but hydrophobic second fibrous nonwoven fabric  layer f9 underlying the
first fibrous nonwoven fabric layer f8. 5 The film f7 is larger than the
panel 22 and covers an entire  under surface of the panel 22. The first and
second fibrous  nonwoven fabric layers f8, f9 are respectively larger than
the  film f7 and cover an entire under surface of the panel 22.  Portions
of these first and second fibrous nonwoven fabric 10 layers f8, f9
extending outward beyond longitudinally opposite  ends and transversely
opposite side edges of the panel 22 define  the end flaps 26 and the side
flaps 27. The panel 22 is a mixture  of fluff pulp and super-absorbent
polymer particles or a mixture  of fluff pulp, super-absorbent polymer
particles and 15 thermoplastic synthetic resin fibers, in any case,
compressed  to a desired thickness. In a zone where the panel 22 is
present, the film f7 has  its inner surface intermittently joined to the
lower surface  of the panel 22 by means of the adhesive g and its outer
surface 20 intermittently joined to an inner surface of the first fibrous
nonwoven fabric layer f8 by means of the adhesive g. The first  and second
fibrous nonwoven fabric layers f8, f 9 are not joined  in the zone where
the panel 22 is present but intermittently  2002-149581 -4- 



joined in the end flaps 26 and the side flaps 27 by means of  the adhesive
g. The topsheet 20 and the first fibrous nonwoven  fabric layer f 8 are
intermittently joined in the end flaps 2 6  and the side flaps 27 by means
of the adhesive g. A hot melt 5 adhesive is used as the adhesive g for the
article 1C. The breathable but liquid-impervious film f7 joined to  the
under surface of the panel 22 prevents any amount of body  discharges such
as urine, moisture contained in feces or  menstrual discharge having been
absorbed by the panel 22 from 10 permeating the first and second fibrous
nonwoven fabric layers  f8, f9 and, in addition, prevents the panel 22 from
getting out  of its initial shape in the article 1C. Based on a series of
measurement conducted on this article  1C, it has been found that a vapor
permeability of 2113g/m2.  15 24hrs is obtained when the film f7 is coated
with 5g/m2 of the adhesive g in the zone where the panel 22 is present and
a vapor  permeability of 198 3 g/m2  24hrs is obtained when the film f7  is
coated with 10g/m of the adhesive g. Measurement of the  vapor permeability
is subjected to the article 1C without the 20 topsheet in the thickness
direction of the article 1C in the  zone where the panel 22 is present.
While this article 1C may probably prevent any  significant amount of body
discharges from permeating the first 2002-149581 and second fibrous
nonwoven fabric layers f 8, f 9, the adhesive  



g by means of which the film f7 is joined to the panel 22 and  the first
fibrous nonwoven fabric layer f8 deteriorates the  vapor permeability of
the film f7 and the permeability of the 5 article 1C in the zone where the
panel 22 is present. with the  article 1C put on a wearer's body, it is
difficult to let out  vapor from the interior to the exterior of the
article 1C and  thereby to protect the wearer from uncomfortable stuffiness
possibly generated within the article 1C. 10 It is an object of this
invention to provide a disposable  wearing article having a capability to
prevent leakage of body  discharge and a sufficiently high vapor
permeability to prevent  stuffiness possibly generated within the article
put on a  wearer's body. 15 DISCLOSURE OF THE INVENTION According to this
invention, there is provided a  disposable wearing article comprising a
liquid-pervious  topsheet facing a wearer' s body, a liquid-impervious
backsheet 20 facing away from the wearer's body, a liquid-absorbent panel
interposed between these top- and backsheets, a pair of end.  flaps
extending outside longitudinally opposite ends of the  panel and a pair of
side flaps extending outside transversely 2002-149581 -6- opposite side
edges of the panel. 



The disposable wearing article according to this  invention further
comprises the backsheet formed by a  breathable but hydrophobic first
fibrous nonwoven fabric layer 5 underlying the panel and covering at least
an entire under  surface of the panel, a breathable but liquid-impervious
plastic film underlying the first fibrous nonwoven fabric and  covering at
least the entire under surface of the panel, and  a breathable but
hydrophobic second fibrous nonwoven fabric 10 layer underlying the film and
being sufficiently larger than  the film so as to cover the entire under
surface of the panel.  In a zone occupied by the panel, the first fibrous
nonwoven  fabric layer is intermittently bonded to the under surface of
the panel by means of a hot melt adhesive and the film is 15 intermittently
bonded to the first fibrous nonwoven fabric:  layer or the second fibrous
nonwoven fabric layer by means of  the adhesive. This invention includes
the following embodiments. The  article without the topsheet exhibits a
vapor-permeability in  20 a thickness direction of 2000 - 3800g/m2  24hrs
as measured in  the zone occupied by the panel. An amount of the adhesive
with which the first fibrous  nonwoven fabric layer and the film are coated
is in a range of 2002-149581 -7- l0g/m2 as measured in the zone occupied by
the panel. 



Major parts of the end f laps and the side f laps are defined  by the first
and second fibrous nonwoven fabric f layers and the  film, at least by the
second fibrous nonwoven fabric layer. In 5 the end flaps and the side
flaps, the topsheet is intermittently  joined to the first and second
fibrous nonwoven fabric layer,  at least to the first fibrous nonwoven
fabric layer, and the  first fibrous nonwoven fabric layer and the second
fibrous.  nonwoven fabric layer are intermittently joined together. 10 The
topsheet is made of a breathable and hydrophilic  fibrous nonwoven fabric
and intermittently joined to an upper  surface of the panel by means of the
adhesive. The article is composed of front and, rear waist regions  opposed
to each other and a crotch region extending between the  15 waist regions
and the side flaps in the front and rear waist regions are connected
together so as to define a waist-hole and  a pair of leg-holes. BRIEF
DESCRIPTION OF THE DRAWINGS 20 Fig. 1 is a partially cutaway perspective
view showing  a specific embodiment of the article according to this
invention; Fig. 2 is a partially cutaway developed plan view showing
2002-149581 -8- the article of Fig. 1 as its front and rear waist regions
disconnected from each other; 



Fig. 3 is a sectional view taken along a line A - A in  Fig. 2; 5 Fig. 4 is
a sectional view taken along a line B - D in  Fig. 2; Fig.5 is a partially
cutaway developed plan view showing  another embodiment of the article
according to this invention;  Fig. 6 is a sectional view taken along a line
C - C in  10 Fig. 5; Fig. 7 is a sectional view taken along a line D - D in
Fig. 5; Fig. 8 is a partially cutaway developed plan view showing  the
conventional article as its front and rear waist regions  15 disconnected
from each other; Fig. 9 is a sectional view taken along a line E - E in
Fig, 8; and Fig. 10 is a sectional view taken along a line F - F in  Fig.
8. 20 DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION  Details of
the disposable wearing article according to this invention will be more
fully understood from the 2002-149581 -9- description given hereunder in
reference with the accompanying  drawings. 



Fig. 1 is a partially cutaway perspective view showing  a specific
embodiment 1A of the article according to this  5 invent ion and Fig. 2 is
a developed plan view showing the article 1A of Fig. 1 as its front and
rear waist regions 5, 7 disconnected  fram each other. Fig. 3 is a
sectional view taken along a line  A - A in Fig. 2 and Fig. 4 is a
sectional view taken along a  line B - B in Fig. 2. In Figs. 1 and 2, a
waist-circumferential 10 direct-ion Is indicated by an arrow X, a
longitudinal direction  is indicated by an arrow Y and a
leg-circrumferential direction  is indicated by an arrow Z (the arrow Z is
indicated in Fig- 1 alone). In Figs. 3 and 4, a thickness direction Is
indicated  by an arrow W. 15 The expression used herein "an upper surface
S1 of the  panel 4 11 should be understood to be a surf ace facing a
wearer's  body and the expression used here in an under surface S 2" shouId
be understood to be a surface facing away from the wearer's body.  The
expression used herein "inner surfaces S3, S5, S7, S9 of 20 the topsheet 3,
the first and second fibrous nonwoven fabric  layers f2, f3 forming the
backsheet 3, and the pIastic fiIm f4,  respectively, should be understood
to be surfaces facing the  panel 4 and the expression used herein "outer
surfaces S4, S6, 2002-149581 -10 S8, S10 thereof" should be understood to
be the surfaces facing  away from the panel 4. 



The article 1A comprises a liquid-pervious topsheet 2  facing a wearer's
body, a substantially liquid-impervious  5 backsheet 3 facing away from the
wearer's body and a liquid-absorbent panel 4 interposed between the top-
and  backsheets 2, 3. The article 1A is composed of a front waist  region 5
and a rear waist region 7 opposed to each other, and  a crotch region 6
extending between the waist regions 5, 7. 10 The article 1A has a pair of
end flaps 8 extending outside  longitudinally opposite ends 4a of the panel
4 and a pair of  side flaps 9 extending outside transversely opposite side
edges  4b of the panel 4. The end flaps 8 extend in the front and rear
waist regions 5, 7 in a waist-circumferential direction. The 15 side flaps
9 extend in the longitudinal direction between the  end flaps 8 as well as
in a leg-circumferential direction. In  the crotch region 6, the side flaps
9 curve inward in the  waist-circumferential direction of the article 1A so
as to  describe circular arcs, as best seen in Fig. 2. The article 20 1A
thus presents a substantially hourglass-like planar shape.  In the article
1A, the side flaps 9 of the front and rear  waist regions 5, 7 are overlaid
and joined together by means  of a plurality of welding lines 10 arranged
intermittently in 2002-149581 -11- the longitudinal direction. The article
1A is of pull-on and  has a waist-hole 11 and a pair of leg-holes 12. 



The end f laps 8 are respectively provided with a plurality  of waist
elastic members 13 extending in the  waist-circumferential direction and
contractibly attached  thereto. in the crotch region 6, the side flaps 9
are  respectively provided with a plurality of leg elastic members  14
extending in the leg-circumferential direction and  contractibly attached
thereto. 10 The panel 4 extends over the crotch region 6 into the front
and rear waist regions 5, 7. The panel 4 is a mixture of fluff  pulp and
super-absorbent polymer particles or a mixture of fluff  pulp,
super-absorbent polymer particles and thermoplastic  synthetic resin
fibers, in any case, compressed to a desired 15 thickness. The panel 4 is
preferably covered entirely with a  liquid-pervious sheet made of, for
example, a tissue paper or  a hydrophilic fibrous nonwoven fabric in order
to avoid  falling-off of the polymer particles from the panel 4. The
topsheet 2 is made of a breathable hydrophilic fibrous  20 nonwoven fabric
f1. The topsheet 2 is slightly larger than an  upper surface S1 of the
panel 4 so as to cover the entire upper  surface 1. The topsheet 2 has
longitudinally opposite margins  2a extending outward beyond the
longitudinally opposite ends 2002-149381 -12- 4a of the panel 4 and
transversely opposite margins 2b extending  outward beyond the transversely
opposite side edges 4b of the  



panel 4. The topsheet 2 has its inner surface S3 intermittently  joined to
the upper surface S1 of the panel 4 by means of a hot 5 melt adhesive g
with which the inner surface S3 is coated.  The backsheet 3 comprises a
breathable but hydrophobic  first fibrous nonwoven fabric layer f2, a
breathable  hydrophobic second fibrous nonwoven fabric layer f3 and a
breathable but liquid-impervious plastic film f4. In the 10 backsheet 3,
the first fibrous nonwoven fabric layer f2  underlies the panel 4, the film
f4 underlies the first fibrous  nonwoven fabric layer f2 and the second
fibrous nonwoven fabric  layer f3 underlies the film f4. The first and
second fibrous nonwoven fabric layers f2 r 15 f3 respectively are larger
than the film f4 and cover an entire  under surface S2 of the panel 4. The
film f4 is slightly larger  than the under surface S2 of the panel 4 and
covers the entire  under surface S2 of the panel 4. The first and second
fibrous  nonwoven fabric layers f2, f3 and the film f4 respectively have 20
longitudinally opposite margins, f3a, f4 a extending outside  the
longitudinally opposite ends 4a of the panel 4 and  transversely opposite
margins f2b, f3b, f4b extending outside  the transversely opposite side
edges 4b of the panel 4. The 2002-149581 -13- end flaps 8 are substantially
defined by the longitudinally  opposite margins f2a, f3a of the first and
second fibrous  



nonwoven fabric layers f2, f3, respectively. The side flaps 9 are
substantially defined by the transversely opposite 5 margins f 2b, fib of
the first and second fibrous nonwoven fabric  layers f2, f3, respectively.
In the zone where the panel 4 is present, the first fibrous  nonwoven
fabric layer f2 has its inner surface S5 intermittently  joined to the
.under surface S2 of the panel 4 by means of the 10 hot melt adhesive g
with which the first fibrous nonwoven fabric  layer f2 is coated and the
film f4 has its inner surface S7  intermittently joined to an outer surface
S6 of the first  fibrous nonwoven fabric layer f2 by means of the hot melt
adhesive g with which the film f4 is coated. In the zone where 15 the panel
4 is present, the film f4 has its outer surface SO  is not bonded to an
inner surface S9 of the second fibrous  nonwoven fabric layer f3. In this
zone where the panel 4 is  present, the adhesive g is intermittently
applied substantially  over whole areas of the inner surface S3 of the
topsheet 2, the 20 inner surface 55 of the nonwoven fabric layer f2 and the
inner  surface S7 of the film f4. In the end flaps 8, the longitudinally
opposite margins  2a of the topsheet 2 as well as the longitudinally
opposite 2002-149581 _14- margins f4a of the film f4 extend outward
slightly beyond the  



longitudinally opposite ends 4a of the panel 4 in the  longitudinal
direction and the longitudinally opposite margins  f2 a, fa of the first
and second fibrous nonwoven fabric layers 5 f2, f3, respectively, extend
further outward beyond the  longitudinally opposite margins 2a, f4a in the
longitudinal  direction, as will be apparent from Fig. 3. Along the
longitudinally opposite margins 2a and the  longitudinally opposite margins
2a, the respective inner  10 surfaces S3, S5 of the topsheet 2 and the
first fibrous nonwoven fabric layer f2 are intermittently joined by means
of the hot  melt adhesive g. Along the longitudinally opposite margins f2a
and the longitudinally opposite margins f4a, the inner surface  S6 of the
first fibrous nonwoven fabric layer f2 and the outer 15 surface S7 of the
film f4 are intermittently joined by means  of the hot melt adhesive 9.
Along the longitudinally opposite  margins f2a and the longitudinally
opposite margins f3a, the  inner surface 5C of the first fibrous nonwoven
fabric layer f2  and the outer surface S9 of the second fibrous nonwoven
fabric 20 layer f3 are intermittently joined by means of the hot melt
adhesive g. The waist elastic members 13 are interposed between the
longitudinally opposite margins f2a of the first fibrous 2002-149581 -15
nonwoven fabric layer f2 and the longitudinally opposite  



margins f3a of the second fibrous nonwoven fabric layer f.3 and  joined to
the inner and outer surfaces S6, S9 of the nonwoven 5 10 fabric layers f2,
f3, respectively. In the side flaps 9, the transversely opposite margins
2b of the topsheet 2 and the transversely opposite margins fob of the film
f4 extend outward slightly beyond the transversely  opposite side edges 4b
of the panel 4 in the  waist-circumferential direction and the transversely
opposite  margins f2b, fib of the first and second fibrous nonwoven fabric
layers f2, f3, respectively, extend further outward beyond the
transversely opposite margins 2b, f4b in the  waist-circumferential
direction, as best seen in fig. 4. Along the transversely opposite margins
2b and the 15 transversely opposite margins f2b, the topsheet 2 and the
first  fibrous nonwoven fabric layer f2 respectively have the inner
surfaces S3, S5 intermittently joined together by means of the  hot melt
adhesive g. Along the transversely opposite margins  f2b and the
transversely opposite margins f4b, the first fibrous 20 nonwoven fabric
layer f2 and the film f4 respectively have the  inner surface S6 and the
outer surface 57 intermittently joined  together by means of the hot melt
adhesive g. Along the  transversely opposite margins f2b and the
transversely opposite 2002-J49581 



-16- margins f3b, the first fibrous nonwoven fabric layer f2 and the
second fibrous nonwoven fabric layer f3 respectively have the  inner
surface S6 and the outer surface S9 intermittently joined  together by
means of the hot melt adhesive g. 5 The leg elastic members 14 are
interposed between the  transversely opposite margins 2b of the first
fibrous nonwoven  fabric layer f2 and the transversely opposite margins fib
of  the second fibrous nonwoven fabric layer f3 and joined to the  inner
surface 56 and the outer surface S9 of these nonwoven  10 fabric layers f2,
f3, respectively. The article IA presents its vapor-permeability in a range
of 2000 - 3800g/m2  24hrs. This vapor-permeability is the value  as
measured in the thickness direction of the article 1A without  the topsheet
2 in the zone where the panel 4 is present, i.e., 15 the vapor-permeability
in the thickness direction of the  laminate comprising the panel 4, the
first and second fibrous  nonwoven fabric layers f2-, f3 and the film f4,
The vapor-permeability of the article IA as well as the  vapor-permeability
of the conventional article IC was measured  20 using the following method.
(1) A plurality of cylindrical cups each having a radius of 3cm  (diameter
of 6cm) (those similar to the vapor-permeable cup used  in accordance with
JIS Z-0208) were prepared and 20cc of water 2002-149581 



-17- was poured into each of these cups. (2) A plurality of circular test
sample pieces each having a  diameter 1cm larger than that of the cup were
prepared and a  top opening of the cup was closed with each of the test
sample 5 pieces (in accordance with JISZ-0208). This test sample piece  was
the above-described laminate of the panel 4, the first and  second fibrous
nonwoven fabric layers f2, f3 and the film f 4.  (3) The cup was sealed
with a sealing wax so that no gap might  be left between the outer
peripheral surf ace of the cup and the 10 test sample piece (sealing method
using the sealing wax was  specified by JISZ-0208). (4) The cup carrying
the test sample piece was placed within  a thermo-hygrostat regulated at a
temperature of 20'C + 0.5'C  and a relative humidity of 60% + 2% and the
cup was taken out 15 from the thermo- hygrostat after 24 hours have elapsed
whereupon  a weight of the cup (weight A) was measured. (5) The cup
carrying the test sample piece was placed again  within the
thermo-hygrostat regulated at a temperature of 40'C  + 0.5'C and a relative
humidity of 60% + 2 % and the cup was taken 20 cut from the
thermo-hygrostat after 24 hours have elapsed  whereupon a weight of the cup
(weight B) was measured. The  thermo-hygrostat used herein was specified by
JISZ-0208.  (6) Values of the vapor-permeability were calculated for the
2002-1495S] 



individual test sample pieces according to an equation as will  be
indicated and then an average vapor-permeability was  calculated from those
values for the individual test sample  pieces. The average
vapor-permeability of these test pieces 5 was used as the
vapor-permeability of the respective articles  IA, IC in the thickness
direction thereof in the respective  regions where the panels 4, 22 were
present. Calculation of the vapor-permeability for the individual  test
sample pieces is based on the equation; 10 Vapor-permeability(g/m2 - 24hrs)
= (weight B - weight A) / (a  x 0.03"). if the vapor-permeability is less
than 2000g/m2 - 24hrs,  it will be difficult to let moisture vapor out from
the interior  to the exterior of the article IA and consequently to prevent
15 the interior of the article IA from become stuffy. in the zone where the
panel 4 is present, an amount of  the adhesive with which the first fibrous
nonwoven fabric layer  f2 and the film f4 are coated is in a range of 1 -
10 g/M2. If  the coating quantity of the adhesive g is less than 1g/m2, it
20 will be certainly effective to improve the vapor-permeability  of the
article IA but it wilI be Iikely that the first fibrous  nonwoven fabric
layer f2 might be peeled off from the panel 4  and/or the film f4 might be
peeled off from the first fibrous 2002-149581 -19 



nonwoven fabric layer f2 due to weakness of the joining effect  by the
adhesive g. If the coating amount of the adhesive g  exceeds 10g/m2 on the
contrary, such excessive amount of the  adhesive g will deteriorate the
vapor-permeability of the first 5 fibrous nonwoven fabric layer f2 and/or
the film f4, eventually  of the article 1A as a whole, and make it
difficult to achieve  the desired vapor-permeability of 2000g/m224hrs or
higher. The adhesive g may be applied on the topsheet 2, the first  and
second fibrous nonwoven fabric layers f2, f3 and the film  10 f4 in a
pattern selected from spiral-, zigzag-, dot- and stripe-patterns. These
coating patterns result in defining  adhesive coated areas and
adhesive-free areas on the topsheet  2, the first and second fibrous
nonwoven fabric layers f2, f3,  and the film f4. 15 In the article 1A, the
film f4 presents a  vapor-permeability in a range of 2150 - 4000g/m2
24hrs. If the  vapor-permeability of the film f4 is less than 2150g m2 -
24hrs,  it will be impossible to achieve the desired vapor-permeability  of
the article 1A as a whole in a range of 2000g/m224hrs or 220 higher. If the
vapor-permeability of the film f4 exceeds  4000g/m  24hrs, there will be an
anxiety that body discharges  such as urine or moisture contained in feces
or menstrual  discharge might exudates through the adhesive-free areas. If
2002-149581 -20- 



the vapor-permeability of the film f4 is 4000g/m2  24hrs or less  and the
adhesive coating amount is 1gm2, the vapor-permeability  of the article 1A
as a whole will be 3800g/m2- 24hrs or less.  Even in this case, the
vapor-permeability of the article 1A as 5 a whole can be maintained higher
than the conventional article 1C in the article 1A, a basis weight of the
topsheet 2, the  first and second fibrous nonwoven fabric layers f2, f3 and
the  film f4 is in a range of 15 - 40g/m2. If the basis weight of 10 these
topsheet 2, first and second fibrous nonwoven fabric  layers f2, f3 and
film f4 is less than 15g/m2, a strength of  the components will be
deteriorate and the first and second  fibrous nonwoven fabric layers f2, f3
and the film f4 will be  apt to be damaged. The basis weight of the first
and second 15 fibrous nonwoven fabric layers f2, f3 and the film f4
excceeds  40g m2, the backsheet 3 will become relatively stiff and its
flexibility will be deteriorated. In the article LA, the first fibrous
nonwoven fabric layer  f 2 immediately underlies the panel 4 and the film
f4 is joined  20 only to the first fibrous nonwoven fabric layer f2 by
means of the adhesive g in the zone where the panel 4 is present.  Compared
to the conventional article IC (See Fig. 8) in which  the film f7
immediately underlies the panel 22 and this film 2002-149581 -21- 



f7 is joined to the panel 22 and to the first fibrous nonwoven  fabric
layer f8 by means of the adhesive g with which the film's  inner and outer
surfaces are coated, the unique arrangement  according to this invention as
has been described just above 5 improves the vapor-permeability of the
article 1A and thereby  allows moisture vapor to be smoothly exhausted from
the interior  to the exterior of the article 1A. In this way, it is not
likely  that the interior of the article 1A might be filled with moisture
vapor and become stuffy. 10 The film f4 having the vapor-permeability of
2150 - 4000g/m2  24hrs immediately underlying the first fibrous  nonwoven
fabric layer f2 prevents body discharges frown  permeating the film f4 and
thereby prevents body discharges once  retained within the article 1A from
leaking out to the exterior X5 of the article 1A even if body discharges
such as urine, moisture  contained in feces or menstrual discharge exude
out through the  first fibrous nonwoven fabric layer 2. In addition, the
panel  4 and the first fibrous nonwoven fabric layer f2 are joined
together. This arrangement reliably eliminates a possibility 20 that the
panel 4 might get out of its initial shape even if the  wearer of the
article 1A briskly moves. In the article 1A, major parts of the end flaps 8
and the  side flaps 9 are defined by the first and second fibrous nonwoven
2002-149581 -22- 



fabric layers f2, f3. This arrangement eliminates an anxiety  that body
discharges might permeate the end flaps 8 and the side  flaps 9 even if
body discharges exude out through the  longitudinally opposite ends 4a and
transversely opposite side  5 edges 4b of the panel 4. Fig. 5 is a
partially cutaway developed plan view showing  another embodiment 1B of the
article according to this invention  with front and rear waist regions 5, 7
having been disconnected  from each other, and Figs. 6 and 7 are sectional
views taken 10 along lines C - C and D - D, respectively, in Fig. 5 with
the  article 1B being slightly curved. In Fig. 5, a  waist-circumferential
direction is indicated by an arrow and  a longitudinal direction is
indicated by an arrow Y. In Figs,  6 and 7, a thickness direction is
indicated by an arrow W. 15 Though not illustrates, the article 1B is of
pull-on like  the article 1A of Fig. 1 and the side flaps 9 of the front
and  rear waist regions 5, 7 are overlaid and joined together by means  of
a plurality of welding lines 10 arranged intermittently in  the
longitudinal direction so as to define a waist-hole and a  20 pair of
leg-holes. The article 1B comprises a liquid-pervious topsheet 2,  a
substantially liquid-impervious backsheet 3 and a  liquid-absorbent panel 4
interposed between the top- and 2002-149581 backsheets 2, 3. The article 1B
is composed of a front waist  



region 5, a rear waist region 7 and a crotch region 6 extending  between
these waist regions 5, 7. The article 1B farther  includes a pair of end
flaps 8 extending outside longitudinally 5 opposite ends 4a of the panel 4
and a pair of side flaps 9  extending outside transversely opposite side
edges 4b of the  panel 4. A pair of leak-barrier sheets 15 are respectively
attached to the side flaps 9 of the article 1B. The end flaps 8 are
respectively provided with a pluraIity  to of waist elastic members 13
extending in the  waist-circumferential direction and contractibly attached
thereto. In the crotch region 6, the side f laps 9 are  respectively
provided with a plurality of leg elastic members  14 extending in the
leg-circumferential direction and 15 contractibly attached thereto. The
panel 4 extends over the  crotch region 6 into the front and rear waist
regions 5, 7.  Components constituting the panel 4 are same as those of the
panel 4 shown in Fig. 1. The topsheet 2 is made of a breathable hydrophilic
fibrous  20 nonwoven fabric f1. The topsheet 2 is slightly larger than an
upper surface S1 of the panel 4 and entirely covers the upper  surface S1
of the panel 4. The topsheet 2 has it s inner surface  S3 intermittently
joined to the upper surface S1 of the panel 2002-149581 -24- 4 by means of
a hot melt adhesive g with which the topsheet 2  



is coated. The backsheet 3 comprises a breathable hydrophobic first
fibrous nonwoven fabric layer f2, a breathable but hydrophobic  5 second
fibrous nonwoven fabric layer f3 and a breathable liquid impervious plastic
film f 4. In the backsheet 3, the  first fibrous nonwoven fabric layer f2
immediately underlies  the panel 4, the film f 4 immediately underlies the
first fibrous  nonwoven fabric layer f2 and the second fibrous nonwoven
fabric  10 layer f3 immediately underlies the film f4. The first fibrous
nonwoven fabric layers f2 and the film  N are slightly larger than an under
surface S2 of the panel  4 and cover the entire under surface S2 of the
panel 4. The  second fibrous nonwoven fabric layers f3 are larger than the
15 first fibrous nonwoven fabric layer f2 and the film f4 and  entirely
covers the under surface S2 of the panel 4. The end  flaps 8 are
substantially defined by longitudinally opposite  margins f2a, f3a of the
first and second fibrous nonwoven fabric  layers f2, f3,respectively. The
side flaps 9 are substantially 20 defined by transversely opposite margins
fb, f3b of the first  and second fibrous nonwoven fabric layers f2, f3,
respectively,  and fixed lateral portions 15a of the leak-barrier sheets 15
which will be described later more in detail. 2002-149581 -25 In the zone
where the panel 4 is present, the first fibrous  



nonwoven fabric layer f has its inner surface S5 intermittently  joined to
the under surface S2 of the panel 4 by means of the hot melt adhesive q
with which the first fibrous nonwoven fabric  5 layer f2 is coated and the
film f4 has its outer surface S8 intermittently joined to an inner surface
S9 of the second  fibrous nonwoven fabric layer f3 by means of the hot melt
adhesive g with which the film f4 is coated. The adhesive g  is
intermittently applied substantially over whole areas of the 10 inner
surface S3 of the topsheet 2, the inner surface S5 of the  nonwoven fabric
layer E2 and the outer surface S8 of the film  f4. The coating pattern for
the adhesive g may be selected from  spiral-, zigzag-, dot- and
stripe-patterns. In the zone of the crotch region 6 occupied by the panel
15 4, an inner surface 7 of the film f4 is intermittently joined  to an
outer surface 36 of the first fibrous nonwoven fabric layer  f2 by means of
the hot melt adhesive g with which the film f4  is coated. In the zone of
the front and rear waist regions 5,  7 occupied by the panel 4, the outer
surface S6 of the first 20 fibrous nonwoven fabric layer f2 and the inner
surface S7 of  the film f4 are not joined together. Each of the
leak-barrier sheets 15 is made of a  hydrophobic fibrous nonwoven fabric f5
and extends over the 2002-149581 -26 crotch region 6 into the front and
rear waist regions 5, 7. The  



leak-barrier sheet 15 has a fixed lateral portion 15a secured  to the
associated side flap 9, a free lateral portion 15b  normally biased to rise
above the topsheet 2 and fixed 5 longitudinally opposite end portions 15c
collapsed inward in  the waist-circumferential direction of the article lB
and fixed  to the end flaps in such a collapsed state. The free lateral
portion 15b is provided with an elastic member 16 extending in  the
longitudinal direction and contractibly attached thereto. 10 The elastic
member 16 is covered with a part of the free lateral  portion 15b. in the
end flaps S, the longitudinally opposite margins  2a of the topsheet 2 as
well as the longitudinally opposite  margins f4a of the film f4 extend
outward slightly beyond the 15 longitudinally opposite ends 4a of the panel
4 in the  longitudinal direction and the longitudinally opposite margins
f2a, f3a of the first and second fibrous nonwoven fabric layers  f2, f3,
respectively, extend further outward beyond the  longitudinally opposite
margins 2a, f4a in the longitudinal  20 direction. Along the longitudinally
opposite margins 2a and the  longitudinally opposite margins f2a, the
respective inner  surfaces S3, S5 of the topsheet 2 and the first fibrous
nonwoven 2002-149581 -27- fabric layer f2, respectively, are intermittently
joined  



together by means of the hot melt adhesive g. Along the  longitudinally
opposite margins f3a and the longitudinally  opposite margins f4a, an inner
surface S8 of the second fibrous 5 nonwoven fabric layer f3 and an outer
surface S9 of the film  f4 are intermittently joined together by means of
the hot melt  adhesive g. Along the longitudinally opposite margins fa and
the longitudinally opposite margins f3a, the inner surface S6  of the first
fibrous nonwoven fabric layer f2 and the outer 10 surface S9 of the second
fibrous nonwoven fabric layer E3 are  intermittently joined together by
means of the hot melt adhesive 9. The waist elastic members 13 are
interposed between the  longitudinally opposite margins f2a of the first
fibrous 15 nonwoven fabric layer f2 and the longitudinally opposite
margins f3a of the second fibrous nonwoven fabric layer f3 and  joined to
the inner and outer surfaces S6, S9 of the nonwoven  fabric layers f2, f3,
respectively. The fixed longitudinal  margins 15c of the respective
leak-barrier sheets 15 are 20 intermittently joined to the longitudinally
opposite margins  fa of the first fibrous nonwoven fabric layer f2. In the
side flaps 9, the transversely opposite margins  2b of the topsheet 2 as
well as the transversely opposite margins 2002-149581 -28- fb of the first
fibrous nonwoven fabric layer f2 and  



transversely opposite margins f4a of the film f4 extend outward  slightly
beyond the transversely opposite side edges 4b of the  panel 4 in the
waist-circumferential direction and the 5 transversely opposite margins
f3b, the fixed lateral portions  15a of the leak-barrier sheets 15 extend
further outward beyond  the transversely opposite margins 2b, f2b, f4b in
the  waist-circumferential direction. Along the transversely opposite
margins 2b and the  10 transversely opposite margins f2b, the respective
inner  surfaces S3, S5 of the topsheet 2 and the first fibrous nonwoven
fabric layer f2 are intermittently joined together by means of  the hot
melt adhesive g. Along the transversely opposite  margins 2b and the
transversely opposite margins fob, the inner 15 surface S6 of the first
fibrous nonwoven fabric layer f2 and  the outer surface S7 of the film f4
are intermittently joined  together by means of the hot melt adhesive g.
The leg elastic members 14 are interposed between the  transversely
opposite margins fah of the second fibrous  20 nonwoven fabric layer f3 and
the fixed lateral, portions 15a of the leak-barrier sheets 15 and secured
to the respective inner  surfaces S9 of the transversely opposite margins
f3b and the  fixed lateral portions 15a. The fixed lateral portions 15a of
2002-149581 -29 the leak-barrier sheets 15 are intermittently secured to
the  



transversely opposite margins 2b of the topsheet 2 and to the  transversely
opposite margins fib of the second fibrous  nonwoven fabric layer f3 by
means of the hot melt adhesive g. 5 In the zone where the panel 4 is
present, an amount of  the adhesive with which the first fibrous nonwoven
fabric layer  f 2 and the film f4 are coated is in the same range as
described  with reference to Fig. 1. The vapor-permeability of the film  f4
and the basis weight of the topsheet 2, the first fibrous 10 nonwoven
fabric layer f, the second fibrous nonwoven fabric  layer f3 and the film
f4 are also same as in the case of Fig. 1. In the article 1B, the front and
rear waist regions 5,  7 exhibit a vapor-permeability in a range of 2000 -
3800g/m2 . 15 24hrs. Like the case.of Fig. 1, such a vapor permeability is
the value as measured using the same method as in the case of  Fig. 1 in
the thickness direction of the article 1B without the  topsheet 2 in the
zone where the panel 4 is present. In the front and rear waist regions 5, 7
of the article  20 1B, the first fibrous nonwoven fabric layer f2 underlies
the  panel 4 and the film f4 is bonded to the second fibrous nonwoven
fabric layer f3 by means of the adhesive g only in the zone where  the
panel 4 is present. Compared to the conventional article 2002-149581 -30 IC
(See Fig. 8) in which the film f7 immediately underlies the  



panel 2 2 and the film f7 is joined to the panel 22 and to the  first
fibrous nonwoven fabric layer f8 by means of the adhesive  g with which the
inner and outer surfaces of the film 7 are coated, 5 the unique arrangement
according to this invention as has been  described just above improves the
vapor-permeability of the  article 1B and thereby allows moisture vapor
generated in the  front and rear waist regions 5, 7 to be smoothly
exhausted frown  the interior to the exterior of the article M. In this
way, 10 it is not likely that the interior of the article 1B might be
filled with moisture vapor and become stuffy. The film f4 having the
vapor-permeability of 2150 - 4000g/m  24hrs immediately underlying the
first fibrous  nonwoven fabric layer f2 prevents body discharges from 15.
permeating the film f4 and thereby prevents body discharges once  retained
within the article 1B from leaking out to the exterior  of the article 113
even if body discharges exude out through the  first fibrous nonwoven
fabric layer 2. In addition, the panel  4 and the first fibrous nonwoven
fabric layer f2 are joined 2.0 together. This arrangement reliably
eliminates a possibility  that the panel 4 might get out of its initial
shape even if the  wearer of the article lB briskly moves. In the zone of
the crotch region 6 occupied by the panel 2002-149581 -31 4, the film f4 is
joined to the first fibrous nonwoven fabric  



f 2 by means of the adhesive g so that the panel 4, the first  and second
fibrous nonwoven fabric layers f2, f3 and the film  f4 may be integrated
together. Such arrangement eliminates an 5 anxiety that the film f4 might
be moved with respect to the panel  4 and ensures that the film f4 reliably
prevent leakage of body  discharges. In the article 1B, major part of the
end flaps 8 is formed  by the first and second fibrous nonwoven fabric
layers f2, f3  10 and major part of the side flaps 9 is formed by the
second fibrous nonwoven fabric layers f3 and the leak-barrier sheets 15.
This  arrangement eliminates an anxiety that body discharges might
permeate the end flaps 8 and the side flaps 9 even if body  discharges
exude out through the longitudinally opposite ends 15 4a and transversely
opposite side edges 4b of the panel 4.  In the article 1B, the free lateral
portions 15b of the  respective leak-barrier sheets 15 rise above the
topsheet 2 and  form barriers against body-discharges as the elastic
members  16 contract. Any leakage of bodily discharges from the crotch  20
region 6 can be thereby prevented. The topsheet 2 may be made of, in
addition to the  hydrophilic fibrous nonwoven fabric, a hydrophobic fibrous
nonwoven fabric - having a plurality of perforations or a 2002-149581 -32-
Iiquid-pervious plastic film having a plurality of fine  



perforations. The leak-barrier sheet 15 may be made of, in  addition to the
hydrophobic fibrous nonwoven fabric, a  liquid-impervious plastic film or a
composite sheet comprising 5 a hydrophobic fibrous nonwoven fabric and a
liquid-impervious  plastic film laminated to each other. The nonwoven
fabric may be selected from the group  including products obtained by spun
lace-, needle punch-, melt  brown-, thermal bond-, spun bond-, chemical
bond- and 10 air-through-processes. Component fibers of the nonwoven
fabric may be selected from the group including of polyolefin-,  polyester-
and polyamide-based fibers and core-and-sheath type  or side-by-side type
conjugated fiber of  polyethylene/polypropylene or polyet-hylene/polyester.
is The hot melt adhesive may be of the well known art such  as a styrene-
or olefin-based hot melt adhesive. This invention is applicable not only
the pull-on  disposable wearing article IA, 1B with the front and rear
waist  regions previously connected to each other but also to the 20
open-type disposable wearing article with the front and rear  waistregions
adapted to be connected to each other in the course  of actually putting
the article on a wearer's body. As will be apparent from the foregoing
description, with 2002-149581 -33- the disposable wearing article according
to this invention, the  



first fibrous nonwoven fabric layer immediately underlies the  panel, the
first fibrous nonwoven fabric layer is  intermittently joined to the panel
by means of the hot melt 5 adhesive applied to the first fibrous nonwoven
fabric layer and,  in the zone occupied by the panel, the breathable but
liquid-impervious film is intermittently joined to the first  fibrous
nonwoven fabric layer or the second fibrous nonwoven  fabric layer by means
of the hot melt adhesive applied onto the 10 film. Compared to the
conventional article in which the inner  and outer surfaces of the film are
coated with the adhesive,  the arrangement according to this invention as
has been  described just above improves the vapor-permeability of the
article and allows vapor to be smoothly let out from the interior 15 to the
exterior of the article. With the article put on the  wearer's body, there
is no apprehension that vapor staying  within the article might cause
uncomfortable stuffiness within  the article. In this article, the film
immediately underlying the  21) first fibrous nonwoven fabric layer serves
to prevent body  discharges from leaking into the exterior of the article
even  if body discharges once absorbed by the panel exude through the
first fibrous nonwoven fabric, since body discharges can not 2002-149581 34
permeate the film. Furthermore, the feature that the panel and  



the first fibrous nonwoven fabric layer are joined together  advantageously
eliminates an anxiety that the panel might get  out of its initial shape
even if the article wearer briskly  5 moves. The vapor-permeability in the
thickness direction of the  article without the topsheet is in the range of
2000 - 3800g/m2  24hrs as measured in the zone occupied by the panel. Thus
the  article according to this invention exhibits an improved 10
vapor-permeability compared to the conventional article. In the article in
which the amount of the hot melt adhesive  with which the first fibrous
nonwoven fabric layer and the film  are coated in the zone occupied by the
panel is in the range  of 1 - 10g/m2, it is possible to maintain a
sufficient joining 15 force to avoid the apprehension that the first
fibrous nonwoven  fabric layer might be unintentionally peeled off from the
panel  and/or the film might be unintentionally peeled off from the  first
fibrous nonwoven fabric layer or the second fibrous  nonwoven fabric layer.
In addition, there is no possibility 20 that the vapor-permeability of the
first fibrous nonwoven  fabric layer and the film might be deteriorated due
to the  presence of the adhesive. In the article in which the major parts
of the end flaps 2002-149581 -35- and the side flaps, respectively, are
defined by the first and  



second fibrous nonwoven fabric layers and the film, at least  by the second
fibrous nonwoven fabric layer, these flaps are  substantially
liquid-impervious and there is no possibility 5 that body discharges might
exude through the end flaps and the  side flaps even if body discharges
exude out beyond the  longitudinally opposite ends and the transversely
opposite side  edges of the panel. 2002-149581 -36 CLAIMS 1. A disposable
wearing article comprising a  liquid-pervious topsheet facing a wearer's
body, a 5 liquid-impervious backsheet facing away from the wearer's body,
a liquid-absorbent panel interposed between said top- and  backsheets, a
pair of end flaps extending outside  longitudinally opposite ends of said
panel and a pair of side  flaps extending outside transversely opposite
side edges of 10 said panel, said disposable wearing article further
comprising:  said backsheet formed by a breathable but hydrophobic  first
fibrous nonwoven fabric layer underlying said panel and  covering at least
an entire under surface of said panel, a  breathable but liquid-impervious
plastic film underlying said 15 first fibrous nonwoven fabric and covering
at least said entire  under surface of said panel, and a breathable but
hydrophobic  second fibrous nonwoven fabric layer underlying said film and



being sufficiently larger than said film so as to cover said  entire under
surface of said panel; and 20 in a zone occupied by said panel, said first
fibrous  nonwoven fabric layer intermittently joined to said under  surface
of said panel by means of a hot melt adhesive and said  film intermittently
joined to one of said first fibrous nonwoven 2002-149581 -37 fabric layer
and said second fibrous nonwoven fabric layer by means of a hot melt
adhesive. 2. The wearing article according to Claim 1, wherein said  5
article without said topsheet exhibits a vapor-permeability in a thickness
direction of 2000 - 3800g/m2  24hrs as measured in  said zone occupied by
said panel. 3. The wearing article according to Claim 1 or 2, wherein  10
an amount of said adhesive with which said first fibrous nonwoven fabric
layer and said film are coated is in a range  of 1 - 10g/m2 as measured in
said zone occupied by said panel. 4. The wearing article according to any
one of Claims 1-  15 3, wherein major parts of said end flaps and said side
flaps are defined by said first and second fibrous nonwoven fabric  f
layers and said film, at least by said second fibrous nonwoven  fabric
layer, and in said end flaps and said side flaps, said  topsheet is
intermittently joined to said first and second 20 fibrous nonwoven fabric
layer, at least to said first fibrous  



nonwoven fabric layer, and said first fibrous nonwoven fabric  layer and
said second fibrous nonwoven fabric layer are  intermittently joined
together. 2002-149581 -38 5. The wearing article according to any one of
Claims I -  4, wherein said topsheet is made of a breathable and
hydrophilic  fibrous nonwoven fabric and intermittently joined to an upper
surface of said panel by means of said adhesive. 5 6. The wearing article
according to any one of Claim 1-  5, wherein said article is composed of
front and rear waist  regions opposed to each other and a crotch region
extending  between these waist regions and said side flaps in said front 10
and rear waist regions are connected together so as to define  a waist-hole
and a pair of leg-holes. 




