
28 OCTOBER 2004 1 DISPOSABLE UNDERGARMENT This invention relates to a
disposable undergarment  such as a disposable diaper, training pants or the
like. In paper diaper disclosed by Japanese Utility Mode l  Applicarion
Publication No. 1993-41525A, a heat rash-proof  sheet is detachably
attached to inne.r side of the diaper along  a part of a waist-opening ' s
edge. The heaL rash-proof sheet in the diaper of prior art  is made of
cotton cloth and its skin contacting surface may  cause uncomfortable
feeling for the wearer upon absorbing of  wearer's Sweat. I- is an object
of this invention to provide a  disposable undergarment such as a
disposable  diaper improved  so that the inner side of the wais v-opening'
edge may be kept  dr;ed. According to this invention, there is provided a
disposable undergarment comprising a covering member adapted to cover a
nearer' s crotch region, front and rear waist regions, the covering member
being connected at its  transverse_y apposite side edges so as to forum a
wa i st-opening  and a pair of leg-openings, and a sweat-absorbent sheet 



2 OCTOBER 2004 2 provided on inside of the waist-opening's peripheral edge.
The improvement  according to this invention is in that the sweat-absorbent
sheet comprises an inner layer destined  to come.e in contact with wearer's
skin and an outer layer  opposed to the inner layer, the inner layer
containing  hydrophobic fibers of 70 - 98 w and hydrophilic fibers of  at
lease 2 wK while the cuter layer containing hydrophilic  fibers of 50 - 100
w% of wh-ch a part extends outward from  the outer layer t==, rouugh
interstices of the hydrophobic fibers  to a skin contacting surface of the
inner surface. Fig. I is a perspective view showing a disposable
undergarment (diaper) as partially broken away; Fig. 2 is a plan view
showing the diaper of Fig. L as  developed and partially broken away; Fig.
3 is a sectional view taken along line iI2 - =II  in Fig ; Fig. 4 is a
sectional view taken a--ong line IV - IV in  Fig. 2; g. 3 is a view similar
to Fig. 3 showing one preferred  embodirzcnt of this invention; and Fig. o
i.s a view similar to Fig. 3 showing aao her  



preferred embodiment of this invention. 28 OCTOBER 2004 -3 Details of the
disposable undergarment according io  -h-s invent-on will be fully
understood from the description  of the disposable diaper as a specific
embodiment of this  invention with reference to the accompanying of
drawings. Fig. 1 is a perspective view showing a disposable diaper  as put
on the wearer.'s body and Fig. 2 a.s a plan view showing  this diaper. 1 as
developed. The diaper 1 comprises a  tiqu-d-pervious tapsheet 2, a
liquid-impervious backsheet 3  and a body fluid absorbent core 4 dispos d
between these two  sheets 2, 3. As will be apparent from Fig. 2, the diaper
L  is longitudinally composed of a front waist region 6, a rear  waist
region 7 and a crotch region 8 extending between two  waist regions 6, 7 so
that these regions 6 - 8 are adapted  to cover front and rear waist rag-ons
and the crotch region,  respectively, of the diaper's wearer. The top- and
back _hee,s  2, .3 have their portions extending outward beyond. a
peripheral  edge of the core 4 placed upon and bonded to each other to
form a pair of side flaps L! extemding in the longitudinal  direction and
front and and flaps 12, 13 extending in the  transverse direction
orthogonal to the longitudinal.  



direction. The side flans 11 of the rear waist region 7 are  Provided with
tape fasteners 14 and, in the crotch region 8,  the side flaps 11 curved
inwardly of the diaper 1. Fps shown 2 8 ()c, fo B F, P, 2004 -4 in gig. 1,
Che front and rear waist regions 6. 7 may be  connected to each other along
their side edges by means of  these fasteners 14 to form a waist opening
10a and a pair of  leg-openings IN. The front and rear end flaps 12, 13 cf
the  front and rear waist regioc5 6, 7 and the sidn flap5 11 in  the crotch
region 8 are provided with elastic members L6, 17  associaTed with thn
waist-opening and elastic members 18  associated wiLA the respective
Lcg-openings. 7to ClastO  riembcrs 16, 17, IS afe, dispoged between the
top- and  backsheets 2, 3 and bonded to inner surface of nhe tonsheoL  2
and/o-~: the backsbect 3. GatAers are formed ir, the re5peUive   laos 11,
12, L 3 as the elast 1c members 16, 1 ~ 18 dssaW ated  with the waist -
opening and the leg-openings contract ( See Fig.  l). As will be apparent
from Fig. 2, a front sweat - absorbent  ahE~e,t 21 and a rear
sweat-absorbent sheot 22 are attached zo  inn e r 3u r f a ce o f -_ he t
opshe e t 2 in the f ront and 2~r=?a r end f I ap s  12, 13, respectively.
The iront and roar sweat-absofbent  



sheets 21, 22 may be of similar construction and length  thereof may be
5electively dimensioned. According to the  illustrated embodiment, the
front sweat-absorbEnz sheet 21  extends substantially -along the full width
of the front wai-s-,  rcgion 6 aDd the rear sweat-absorbent shect 22 is
preferably 28 OCTOBE R 2004 -5 dimensioned to be sub stan Lial_ly equal to
the wi.dth_ of the core  in order t : avoid a situation that the rear
sweat-absorbent  sheet 22 might overlap ,he front waist region 6 when the
diaper  1. is worn as seen in Fig . 1. The front: and rear sweat-absorbent
sheets 21, 22 are formed with a plurality of ven- pores 2:  extending
through these sheets in their thickness direction. Fig. 3 is a sectional
view '_a.<en along a line TII - III  in Fig. 2 and Pig. 4 is a sectional
view taken along a line  IV - IV in Fig. 2 in a scale larger than in Fig.
3. The rear  sweat-absorbent sheet 22 comprises an inner layer 26 destined
to come in contact with wearer's skin and an outer layer 27  Lying on the
side opposed t^;the inner layer 26. The inner  layer 26 consists of
hydrophobic fibers 28 of 70 - 98 wT and  hydrophilic fibers 29 of at least
2 w% with a basis weight  of 5 - 30 g/m2. The outer layer. 27 consists of
hydroohi1 K  fibers 31 of A0 l- 1O0 w% with a basis weight of 5 - 100 g/n .



Ratio of the basis weight between the inner layer 26 and 'he  outer layer
27 is in a range of 1 : 1 -- 1 ; 20. The hydrophilic  fibers 29 forming the
inner layer 26 preferably include  hydropl_ilic f.oers 31 extending from
the outer layer 27  through interstices of the hydrophobia; fibers 28
forming the  inner layer. 26 to wearer's skin. More preferably, most of
the hydrophilic fibers 29 are those hydrophilic fibers 31 28 OCTOBER 2004 6
extending from the outen layer 27 in the manner as hus been  descrited Sst
above, Tnese inner and outer layers 26, 27  are combined invo one by
mechanically interwining these  fiber5 28, 29, 31. The meahanical
intertwinemen7 of these  fibens 29, 29, 31 so that the hydrophilic fibers
31 of the  outer layar 27 may partially extend from the outer layer 27
into tAn inner layer 26 is achieved by a pTwanss as AJ I ba  de3crLbed.
Namely, second fibrous web des7ined to form the  ou~er layer is placed opon
f if st fibrous web desti. Dec', to f orin  the inner layer 26 on a
mesh-like support and these two fibrous  -v;4~bs are then subjected to high
pressure columnar wate-~:  streams ejected from above the second fibrous
web. It is also  possible to bond Ae inner aod ourer layer3 26, 27 together
using suitable adhesive such as hct melt adhosive or fooLng  



the fibers 2B, 29, 31 togethav. The fear 5went-absorbent sheet 22 is
preferably  breathable Arough the inzarstices A the fibers 28, 29, 31
faTming Lhe inner and antor layers 26, 27. 7o Lmpycve the breathability cf
this swea7-absorMnt sheet 22, M! L is possible to form a plurality of vent
porea 23 oxtending , through both the inner and outer layers 26, 27. Each
ol thege  pores 23 may `i~ave a diameter of 0.5 - 15 mm and tot-ally
oc-cupy  2 - 50 % of a t,tal surface area of the rea~ sweat-ab5orbeEt 28
OCTOBER 2004 -7 sheeL 22. Such rear sweat-absorbent s rcet. 22 has its ou
c.r .Layer  27 circumferentially extends on the end Hap 13 o the roar
waist region 7 between the end 33 of the. core and -he etas-.i c.
r.e-r.ber 1.77 associated with the waist-opening and bonded to the  inner
surface of the end f? ap 13 by _r.eans of hoL. melt adhesive  34.
Preferably, the sheet 22 is bonded to the inner surface  of the erd `_lap
13 intermitently  in the circumferential  direction no prevent a desired
stretchability of the elastic  member 17 from being affected by the
presence of the sheet 22 . Bonding of the rear sweat-absorbent sheet. 22 to
the end 



flap 13 may he achieved by means of het melt adhesive 34 as  in the
illustrated case or by fus-on of the sweat-absorbent.  sheet 22 with the
end flap 13. The sweat-absorbent sheet 22  bonded to the end fl ao 13 in
this manner neither of=rots the  stretchability' =-,t- of the elastic
member 17 associated wiLh the  wai.sL-opening nor covers the core 4 since
t_he sheet 22 is  placed to be spaced. aparL frog the core 4, in this
manner,  it is not aporehendea also that the sheet 27. _rLignt affect body
fluid absorption by the core 4 through the topsheet 2. The respective inner
surfacos 26 of both the. `rout  .weal:-absorber-t sheet 21 and the rear
sweat-ahsorbent sheet  2 2 reliably come in contact with we ar.er's waist
as the diaper 29 OCTOBER 2004 8 1 provided with these sweat-absorbent
sheets 21, 22 formed  in the manner as has been described above is pay on
the  wearer's body. The skin side of .he .inner layer 26 has a large
quantity of hydrophobic fibers 28 and a small quantity of  hydrophilic
fibers 29 extending outward from the interstices  of the fibers 28 toward
wearer's skin. Consequenn-y, an  amount of sweat secreted frcm wearer's
front and rear waist  zones is absorbed by the hydrophilic fibers 29 and
transferred  to the outer layer 27 so that the surface contacting wearer's



skin comprising the hydrophobic fibers 28 containing  substantially no
sweat. Obviously, the outer layer 7 wetted  with sweat is protected by the
hydrophobic fibers 28 of the  inner layer 26 from directly contacting
wearer's skin. As  a result, the diaper according to this invention allows
the  front and rear end flaps 12, 13 to be brought -n close contact  with
the wearer's front and rear waist zones, respectively,  without any anxiety
that the waist zones might be stuffed with  sweat. In this way, the front
and rear waist zones are always  repo in dry condition. The front and rear
sweat-absorbent  sheets 21, 22 which are breathable, particularly provided
with the vent pores 23 are further effective to prevent  stuffiness
generated in the wearer's front and rear waist  zones. 28 OCTOBER 2004 -9 j
i g . 5 is a view similar to Fig. 3 showing another embodiment of this
invention. In the case or this diaper 1 I the hacksheet. 3 comprises an
Inner liquid-impervious sheet 3a made of plastic film and an outer
brcat.hao"_e sheet A. The  breathable sheet 3b extends outward beyond the
liquid-impervious sheet Aa both in Lhe front and rear waist  



regions 6, 7 to form the front and rear end fiaps :1.2, 13. 1 t  should be
undo stood That Fig. 5 shows only the rear t..r-.an:  _ooion 7. The front
and rear sweat-absorber.t sheets 21, 22  arc bonded to the breathable sheet
3b around the trunk regions  by means of adhesive 34 applied intermittently
in t:he  circumferential direction and The front end flap 12 as well  as
the rear end flap 13 are breatheable in the dtrestion cfi  :heir thickness.
Such vnigoe array em.ent of This s diaper 1  is effective to prevent
stuffiness possibly occurring -TL the  wea r-er" s front and Tear waist
zones. The jreaLhable sheet  3t is o_ .ferahly formed with nonwovev fabric
made of  hydrophobic fibers. Fig. 6 is also a view simil..r to Fig. 3
showing sill]  another embodiment of this invention. fn the case of this
embodiment, Lhe Tear sweat-absorbent shee'. 22. is :imensioned  to be rely
: iveLy wide and bonder to L he rear end flap 13 so  as to cover the
elastic member 1-i' associated with The -10 28 OC'I OIiER 2004
waist-opening. In view of a fact that the region of LA.  wearer's body in
which the diaper 1 destined t_c be hr aught  3nder the action of the
elastic member 17 in close contact  with wearer's skin apt to be wetted
with sweat, it is desired  



for the sweat-absorbent sheet 22 to absorb sweat as rapidly  as possible.
It is also possible without departing from the scope  of this invention to
eliminate one of the front and rear  sweat-absorbent sheets 21, 22.
Specifically, only one of the  waist regions 6 or. 7 may be provided with
only the  sweat-absorbent- sheet 21 or 22, instead of providing both the
front and rear waist regions 6, 7 with the front and rear  sweat-absorbent
sheets 21, 22, respectively. While this  invention has been described with
respect the oucr=-type  disposable diaper as a specific embodiment, this
invertion  is applicable also no the other disposable undergarment such  as
a pants-type disposable diaper, disposable -training pants  for baby or
disposable pants for child and adult. it is not  essential how the
liquid-absorbent core is attached to the  undergarment or whether the
liquid-absorh~er.t core is attached  to the undergarment or non. The
hydrophobic fiber 28 may be  short or. Tong fiber of thermoplastic synthet
lc resin and the  hydrephil_c fiber 29, 31 may be pulp fiber, rayon fiber,
- I I  28 OCTOBER 2004 cotton fiber, or short fiber of thermoplastic
synthetic resin appropriately treated to become hydrophilic. 



The disposable undergarment according to this  invention is provided in the
inner side of the waist - opening  peripheral edge with the sweat -
absorbent sheet comprising the  inner layer mainly made of hydrophobic
fibers and the outer  layer mainly made of hydrohilic fibers. The surface
of the inner layer in this sweat - absorbent sheet destined to come in
direct contact with wearer's skin contains the hydrophilic  ffibers
extending from the outer layer. Such unique  construction enables the
amount of sweat secreted around the  wearer's waist zone to be transferred
from the inner layer  to the outer layer. In this way, the surface of
wearer's skin  can always kept in a comfortable dry state. _12_ WHAT IS
CLAIMED I : 28 OCTOBER 2004 1.. A disposable undergarment (1) comprising a
covering  member adapted to cover wearer's croLch regicn (8), front  and
rear wa.is - regions (6) , (7), said covering member being  Lonnecied at
its transversely opposite side edges so as to  form a waisL-opening (1Ca)
and a pair of leg-openings (lOb) ,  and a sweat-absorbent sheet (21) , (22)
provided on inside of  said waist-openingTs peripheral edge, wherein: said
sweat-absorbent- sheet (21 ) , (22; comprises an  



inner layer (26) destined La come in contact with wearer's  skin and an
outer layer 127) opposed to tie inner layer 126),  said inner layer (26)
ccmalning hydrophobic fibers (28) of  70 - 98 .w% and hydrophilic fibers
(29) of at least 2 w while  said outer layer (27) containing hydrophilic
fibers (31) of 50 - 100 wh of which a part extends outward from said OuLor
-ayes (27) Through =nterstices of said hydrophobic fibers  (2) .o a skin
contacting surface of said inner surface. 2. The disposable undergarment
(1) according to cian 1,  wherein a ratio of basis weight between said
inner and outer  layers 126), (27) is in a range of 1 : '1 - 1 : 20. 29
OCTOBER 2004 -13 3. The disposable undergarment (1) according Lc Cla-.ni 1,
wliurc.in said cover-ng member is formed with a  liquid-impervious sheet
(3) inside which a body fluid  absorbent core 14) and a liau-d-pervious
sheet (2) covering  said care (4) are provided in this order so that said
care  (4) extends across said crotch region (3) into said front and  rear
wail= rogions (5) , (7) and, immediately rntsidc one or  bo-.h of
langiCudinally opposite ends (33) of said core (4),  said sweat-absorbeno
sheet (21.), (22) is attached to said  



inner sick of said waist-opening's peripheral edge. The disposable
undergarment (1) according to Claim 1, wherein a circumferentially
extending elastic '.ember (16),  (17) is attached under -.erasion to said
waist - opening  peripheral edve and below said e_ast_c member (1 6) ,
(17),  said sweat-absorbent sheet (21), (22) is attaThed Lc said  inner
side of said waist-opening's peripheral edge. 5. 717e disposable
undergarmerL (1) a.cco.rdi nq to Claim 1,  wnerc-n said c1 rcumferenL_a--y
extend ing elastic member 116) ,  1 _ ?) is attached under tension to said
waist-opening `s  peripheral edge and said s1Areat.-CbsOrbcnt' sheet (21) ,
(22) is  attached to said inner side of said waist-opening's 28 OC;1'OBER
2004 -14 peripheral edge so =hat s&id sweat-absorbent she-e- 1,21) , (22;
may cover said elastic r.a .bF r (16), (17). 6. The disposable undergarment
(1) according to laArn 1 ,  wherein said waist-opening" s edge j.s formed
wi th a breathable  sheet. 7. The disposable  undergarment (1) according to
C-aiir 1, wherein said sweat-absoxibent shcct (21), (22, ' s breathable. 


