-1 BODY FLU D ABSORBENT PANEL 15 APR[ L 2005 BACKGROUND OF THE | NVENTI ON
This invention relates to a body fluid absorbent panel 5 suitable for use
in a disposable body fluid absorbent wearing article such as a diaper or a
sanitary napkin. In conventional disposable diapers or saniXdiyL @pki ns,

it is well known to use, as a body fldi"d absorbent panel thereof, an
assenbly conprising a body fluid absorbent core 10 fornmed by a m xture of
hydrophilic fibers such as fluff pulp and high absorption polyner

particles and covered wigdne rhiigul dapenrceowus gt or W th such
| i qui d- pervi ous sheet and a liquid-inpervious sheet. It is always desired

for such a disposable body fluid 15 absorbent wearing article such as a
di aper or a sanitary napkin to inprove a |liquid absorbing capacity
achieved by the article_and, at the same tine, to mnimze its thickness.

The requirenents may bePSAECERUNR BF iTHE VNS e quantity of  high
absorption polyner particles. However, the high 20 absorption polyner
particl es have hots timereaisiornptriedatest eoas badyglilagd dt hbsoabaibvisdidy t he
fluff pulp. In addition, it
5 suitable for use in a disposable hody fluid absorbent wearing
article such as a diaper or a sanitary napkin.

In conventional dispesable diapevs or sanitary napkins,
it is well known to use, as a body fluid absorbent panel
thereof, an assemhly comprising a beody fluid absorbant core

i formed by a mixture of hydrophilic fibers such as fluff pulp
and high absorption polymer particles and covered with a
liguid-pervious sheet or with such liquid-pervious sheet and
a liguid-impervicus sheet.

It is always desired for such a disposable bady fluid

15 absorbent wearing article such as a diaper or a sanitary
napkin fo improve a ligquid abscrbing capacity achieved by the
article and, at the same time, to minimize its thickness. The
reguirements masy be satisfied by increasing the gquantity of
high abscrpticn polymer particles. However, the high

20  abscrpticn polymer particles have not the absorption rate as
high as that achieved by the fluff pulp. In addition, it

becomes difficult tomaintain the polymer in a constant shape

and possibility that the polymer may leak out from the article



beconmes difficult to maintain the polyner in a constant shape and
possibility that the polyner may | eak out fromthe article -2 15 APR | L
2(X)5 as its quantity increases since the polymer is present in the form of
particles. Upon noisture absorption, the high absorption paiPgiel®particl es
forma gel block which can no nore aBsorb further quantity of noisture
and, in consequence~, the article often can not achieve the absorption
expected on the basis of the quantity of the high absorption polyner

part 1 ¢l es; 436d, BYahRE 13! 1hCh0as SUMMRL OReTHE LAVENT iy iew of the
problen1r%jsed ahgn a ?arge q%%ntity of the h g aﬁigyﬁ%%gﬁ g%“?ﬁ%ﬂ
particles_are use i an gﬂ£ect of. this invention to aovide a body

d, it, i

fluid abs%‘?’ff&nf:’Sf Jadet L5 HpT ove d'RYG* t BAE SEHESprdti R XA bE"Gvdtcthe.
According to this invention, there is provided a body 15 fluid absorbent
panel conp?FeTiglen cor ByThay | eyt tpess a£@5 i ohvede L dukddeathigie @ it ch s
covered with a liquid-pervious sheet while the other of which is covered
with a | imguisapambtots ribe rldgug -t npérm Dususd eeitd , and dordraaphirddes, fi bers
and high absorption polyner particles contai ned between the upper and

3 the article often can not achieve the absorption expected on

the kasis of the quantity of the high abscrpticn polymer

particles used by the articlea.

SUMMAERY OF THE INVENTICH
10 In view of the problem raised when a large guantity af
the high abscrption polymer particles are used, it is an
okject of this invention to provide a body fluid absorbant
panel improved sco that the problems can be overcome.
According to this inwvention, there is provided a body
13 fluid absorbent panel comprising a core having upper and lawer
surfaces one of which is covered with a ligquid-pervious sheet
wnile the other of which is covered with a liguid-pervious
or liquid-impervious sheet and hydrophilic fibers and high
absorpticon polymer particles contained between the upper and
20  lawer surfaces.
The improvement according to this invention is in that

the core contains heat-fusible fibers comprising the

hydrephilic fibers or hydrophobic fibers, the heat-fuzible




20 |l ower surfaces. The inprovenent according to this invention is in that
the core contains heat-fusible fibers conprising the hydrophilic fibers or
hydr ophobi c fibers, the heat-fusible -3 15 APRIL 2005 fibers co ise first
fibers of relatively low nelting point and second fibers 6ﬂ“?éﬂ§?§vely
high melting point, and the entire fifbers formng the core are put
together to forma three dinensional network structure as the heat-fusible
fibers are 5 fused at | east sone of spots at which the entire fibers

| ntersect ¢ her Deahl MY DIe L Det ponel L1 G ALY TBY meat thglgsidave an

absorption rate Tess an 2 seconds as neasured by Vbrtex et hod and are

held within the ne rk struc by -he et ween res (Y of the

adj acent AT fFHR w%?ﬁ?ﬁb‘i %ﬁﬂ%ﬂvékﬁggt 6Pgb8 % §n$ ?ibers

by means of binder. BRIEF DESCRIPTICN OF THE DRNMVNGS ng 1is a plan view
o]

showi ng aedi Spodabicesdf apeinadhe sopariarty WMIKEPahayt oH §. -7 %S a
sectional view taken along aline Il - 11 in Fig. 1; and
dimensicnal network structure as the heat-fusible fibers are

5 fused at least some of spots at which the entire fibers
intersect the heat-fusible fibers wherein the polymer
particles have an abscrpticon rate less than 20 seconds as
measured by Vortex method and are held within the network
structure by held bestween respective pairs cof the adjacent

10  fibers forming the network structure or bonded to the fibers

by means of binder.

BERIEF DESCHLIPITION OF THE DRAWINGS
Fig. 1 is a plan view showing a disposable diaper as
15 partially b?mken away:
Fig. 2 is a sectional view taken along a line II - II
in Fig. 1; and

Fig. 3 is a fragmentary scale-enlarged diagram of Fig.

20
NETAILEL CESCRIPTION COF THE PREFERRED FMRBOBIMENTSE

Details of a body fluid absorbenl panel according to

this finvention will be more fully understcod from the




Fig. 3 is a fragnentary scal e-enl arged diagramof Fig. 2. 20 DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS Details of a body fluid absorbent
panel according to this invention will be nore fully understood fromthe -4
15 APRIL 2005 description given hereunder with reference tl§APRE 2005
acconpanyi ng drawings. Fig. 1. is a pffan vi ew showi ng a di sposabl e di aper 1
using a body fluid absorbent panel according to this invention as 5
partially broken away. The diaper 1 conprises a |liquid-pervious topsheet 2

made of & e abgliGedl deRaLiarat eypkast i G fdldica | Lgui d-dmpervious
backsheet 3 made of a'plastic filmand a body fluid absorbent panel 4

di sposed _ bet ween theg; two sheets 2, 3. The top- and backsheets 2, 10 3
ext end odFﬁé%ﬁhggﬁgﬁﬂ aF%%%T%%éral edge of the panel 4 and are placed upon
and water-tightly bonded to each other in these extensions by means of hot
nel t adhesive Fdesérihingy! 3% Yprar &ArPTINeR ApFrarakle FegiPerhe Whildper 1 is
conposed, in a longitudinal direction as viewed in Fig. 1, of a front

wai st a body fluid absorbent panel according to this invention as

3 partially broken awav. The diaper 1 caomprises a
liguid-pervious topsheet 2 made of a nonwoven fabric cr a
perforate plastic £film, a liquid-impervicus backsheet 3 mads
of 2 plastic film and a body fluld aksorbent panel 4 disposzed
between these two sheets 2, 3. The top- and backshests 2,

W 3 extend outward bevond a peripheral sdge of the panel 4 and

are placed upon and water-tightly bonded to each cther in
these extensions by means cf hot melt adhesive 9 describing
a plurality of spiral curves. The diaper 1 is composed, in
a longitudinal direction as viewed in Fig. 1, of & front waist
15 regicn 4, a rear waist region 7 and a crotceh region 8 extending
between these two regions 6, 7 and along longitadinally ouler
end portions of the front and rear waist regions &, 7,
raezpectively, elastic members 11, 12 extending in a waist
surrounding direction, i.e., in a transverse directicn as

20 wiewed in Fig. 1 are disposed between the top- and backsheats

2, 3 and baonded under tension Lo the inner surface of at least

che of these sheets 2, 3. Along transversely opposite side

edge porticns of the crotch region 8, elastic members 13



15 region 6, a rear waist region 7 and a crotch region 8 extending between
these two regions 6, 7 and along longitudinally outer end portions of the
front and rear waist regions 6, 7, respectively, elastic nenbers 11 12
extending in a waist surrounding direction, i.e., in a trand

direction as 20 viewed in Fig. 1 are 6|sposed bet ween the top- and
backsheets 2, 3 and bonded under tension to the inner surface of at |east
one of these sheets 2, 3. Along transversely opposite side edge portions

of the Cré’é%c{@%@mu&h ekaphiz€ i FENhes Soddn bndd ARREEsRE8Rdassoaiat ed with
respective | eg-openings are di sposed between the top- and backsheets 2, 3

and bonded%&%zt% LERSLABKEACLNS o el YRR Bhall LeastoRnd, ofnd hese

sheets 2 air ta e fasténers are attached to transversely

opposite 5 side e ions of the re i st on_l._The, i nner
surface of™ffe %H‘%ﬁg%"ﬁg ‘?—z% 3% POEEd THEPEs %th%érséry A fdt e zone
wth a pair of conpressed grooves 16 extendlng in the | ongitudinal

di rectionet Figpe 2fastenseet ] brafe i W@t @l o Ve TRl T PRPIFLEA0 in
Fig. 1. The panel 4 has a care 21 and a cover sheet 26 (See Fig. | also)
adapt ed t9igevesgyppertandsl oferheurbacesraist region Y. The inner

surface of the cfutch region 8 is formed in its transversely
middle zone with a pair of compressed grooves 16 extending

in the longitudinal direction,
Fig., 2 is 3 secticnal view taken along a line IT - |1
0 in Fig. 1. The panel 4 has a core 21 and a cover sheet 26
(See Fig. 1 also) adapted to cover upper and lower surfaces
22, 23 as well as side surfaces 24 of the core 21. The core
21 comprises a plurality of fikbers 27 and high absorption
polymer parbicles 28 mixed with the fikers 27 wherein its
13 upper surface 22 faces the topsheet 2 with the cover sheet
26 Lherebetween and its lower surface 23 Faces the backsheeat
3 with the cover sheet 26 therebetween., The core 21 mayv have
its upper surface 22 covered with a liquid-pervicus sheet and
its lower surface 23 as well as its =side surfaces 24 covered
2 with a liguid-pervicus or liquid-imperwvious sheet. Tn the
caze of Che 1llustrated embodiment, these surlaces 21 ~ 24

are covered with the liquid-pervious cover shect 26 in the

form of Lissus paper. Such cover sheet 26 is bonded to the




22, 23 as well as side surfaces 24 of the core 21. The core 21 conprises a
plurality of fibers 27 and hi gh absorption polyner particles 28 m xed with
the fibers 7.7 wherein its 15 upper surface 22 faces the tgopsheet 2 with
the cover sheet 26 Lherebetween and its |ower surface 23 PAEBL P
backsheet 3 with the cover sheet 26 fherebetween. The core 21 may have

its upper surface 22 covered with a |liquid-pervious sheet and its | ower
surface 23 as well as its side surfaces 24 covered 20 with a

l'i qui d- patyi ks OF }bg%gaﬁm Vic@Use$hegihe J0ve e arcapenakdthe dHd ustrat ed
enbodi ment, these surfaces 21 -- 24 are covered with the |iquid-pervious

cover sheet Zl}tiin he _f E}g'p e PaRs/e %LéCE covgl she %Gcﬂes bonded
T 1 19 Il
to the -6 4% r?fFQ:I'L2t Eé’ogle%é?k(g ee+ %Maby feans of Aot melt ad:ﬁes ve 9 and
bonded to the topsheet 2 by neans of hot geLt adh siie %9. 8¥ blgnqldi ng the
cover she®?ve9B FEathe’ & taRd ' HRCkEREePacESN8ELEner pdnet'a PF%&hel d in
place and, in addition, the panel 4 is brought in 5 close contact with the
t opsheet 23 §eltcham pédgef poddsimmddirtigind y-heepapgtledt he peapiedh4 inThe panel
4 is formed inits transversely opposite side portions with a pair of the
conpr gssegh g Hoves: 46t ext ending topbheetongisbudinpal heidvedtldms may
rapidly permeate the panel 4. The panel 4 is formed in its
transversely opposite side portions with a pair of the
compressed grooves 16 extending in the longitudinal direction.
These compressed grooves 16 may be formed by compressing the
10 panel 4 together with the ftop- and backsheel 2, 3 in a
thickness diraction theresf al a normal temperature or under
hMeating until the panel 41 has a thickness along these grooves
reduced to 2/3 or less, preferably to 1/2 or less with respect
te the remaining region of the panel 4. While Lhe length of
15 these compresased grooves 16 in the longitudinal directicn is
nabt specified, these compressed grooves 16 preferably extend
across the crolch reglion 8 over atb least 1/2 of a full length
of the panel 4. While a width of the respective grooves 16
at bobrtoms 32 Lhereofl also is not specilied, this width is
20 preferably in a range of 0.2 ~ 5 mm. The panel 4 presents

the maximum apparent density at the bottoms 32 cf the

respective grooves 16 at which the fikers 27 and the polymer

particles 28 are compressed and a relalively high density in




These conpressed grooves 16 nmay be formed by conpressing the 10 panel 4
together with the top- and backsheet 2, 3 in a thickness direction thereof
at a normal tenperature or under heating until the panel 4 has a thickness
al ong these grooves reduced to 2/3 or less, preferably td>fRIGM] ess with
respect to the remaining region of the panel 4. Wiile the Iength of 15

t hese conpressed grooves 16 in the longitudinal direction is not

speci fied, these conpressed grooves 16 preferably extend across the crotch

region 8 qver_.at. |l.gast A f ful ksl Mid-2 a width
of the re%pee(ﬁlf}%/lenlgcs'zgv‘eé)%fg ngje o??oﬁ%@et%?%%%g%?ﬁégﬁ jjszgeci fied,
this width is 20 preferably jn a range of 0.2 - 5 mm_-The panel resents
the maxi mitf ap‘i%f?gm'fdeﬂgi t&hgt PRE=Hot t(aor’réjréj’gr FHE Y e%eeLcricideAelesgrooves
16 at which the fibers 27 and the polynmer particles 28 are conpressed and
a rel ati veiystighialehisi thn | Bropors IAPRI £020082t hdlghaRaet yE ™ b6t si des 33
of the respective bottons 32. The density of Lhe panel. 4 progressively
decr easesr«=:guhst o igablyeisnl riepokid itamnt=eretrise di stantenfafonhéhenalespecti ve
grooves 16 in the transverse direction of the panel 5 4.

3 4.

Fig. 3 1s a fragmentary scale-enlarged diagram
illustrating the core 21. The core 21 is a mixture of the
fibers 27 occupying 40 ~ 5 % by weight of the core 21 and the
high absorption polymer particles 28 wherein the fibers 27

10  have a basis weight of 20 ~ 100 g/m° and an apparent density
inarange of 0.01 ~0.05 gfcms’, 0OFf the entire quantity of these
fibers 27, at least 50 % by welght comprises fibers having
a fineness less than & dtex and B0 ~ 100% by weight comprises
hydrophilic fibers. The fibers 27 may contain hydrophohic

15 fibers of 20 ~ 0 % by weight. Of the entire guantity of these
fikers 27, 20 ~ 100% by weighl comprises heat-fusible fikers
which may be hydrophilic or hydrophobic. The fibers 27 may
comprise at least two types of fiber having melting points
different fromeach other and preferably comprise two or three

20 Lypes of fiber presenting a differential melting point at
Teast in a range of 50 “C. It is also possible Lo use crimped

ov non-crimped side-by-side or sheath-and-core type

compozite fibers as the fikbers 27.




rig. 3is a fragnentary scal e-enlarged diagram illustrating the core 21.
The core 21 is a mxture of the fibers 27 occupying 40 5 % by wei ght of
the core 21 and the high absorption polyner particles 28 wherein Lhe
fibers 27 10 have a basis weight of 20 - 100 g/n2 and an dppBREFE"density
in arange of 0.01 - 0.05 g/cnB. O the entire quantity of these fibers
27, at |east 50 % by weight conprises fibers having .a fineness |ess than 6
dtex and 80 - 100% by wei ght conprises hydrophilic fibers. The fibers 27

may contain hyqﬂpﬁm%p%QSQSGEiPﬁéscgfe%ﬂJéﬁéﬁ@ﬁB&ﬂﬁﬂSﬂﬂ}uéardﬂﬁﬂ(ﬂﬁire
guantity of these fibers 27, 20 100% by wei ghL conpri ses heat-fusible
fibers which may he_hydrophilic or.hydfophobic. The fibers 27
conpri se BT @as%hﬁv\/gl\#’ﬁﬁésagfC?Wﬂﬁé?b%ail?‘ﬁd”%eﬁ?% Gplodt%til' di‘f ferent from
each other and preferably conprise two or three 20 Lypes of fiber
present i rig-la rtifsfedtentdrst fidigsond pdianing a |fd8snast &4 gt B6l c 1t is
al so possible Lo use crinped or non-crinped side-by-side or
sheat h- ang-&@l tiypeecoampagirephibérsans b beh fidersn® forg 13 .ARRI | . 2005
In the case of the core 21 exenplarily illustrated in Fig. 3, the fibers
27 compri-sg |-y 'ﬂa]tﬂﬁq&&o'ﬂ%e@s 82 nd39ng a fineness of 4 dtex and
treated to become hydrophilic., The low melting poinkt fibers
41 occupy 70 % hy weight and the high melting point fibers
42 occupy 30 % by weight of the entire quantity of the fibers
27. At first spots 43 at which the low melting point fibers
10 41 intersect one aneother, the low melting point fibers 41 are
fused together and at second spots 44 at which the lowmelting
point fibers 41 intersect the high melting point fibers 42,
cnly the low melting peint fibers 41 are molten and welded
to the high melting point fibers 42. At third spots 46 at
15 which the high meliing point fibers 42 intersect together,
these fibers 42 merely come in contact with one another but
not welded together. AL the first intersecting spots 43, the
low melting point fibers 41 are rather firmly fused together,
at the second intersecting spots 44, the low melting point
20 fibers 41 are welded to the highmelting point fibers 42 rather

moderately and at the third intersecting spots 46, the high

melting point fibers 42 are not welded together. Within the

core 21, Lhe superabsorbent polymer particles 28 may be held




C) polyethylene fibers 41 having a fineness of 2 dtex and treated to
becorme hydrophilic and high nmelting point (i.e., 5 250 C) polyester fibers
42 having a fineness of 4 dtex and treated to becone hydrophilic. The | ow
mel ting point fibers 41 occupy 70 % by weight and the hi gA*RBILt2PNy poi nt
fibers 42 occupy 30 % by weight of the entire quantity of the fibers 27.
At first spots 43 at which the low nelting point fibers 10 41. intersect
one another, the low nelting point fibers 41 are fused together and at

second s O‘Méﬁ'v{éd“% RQiNts ifhey M kn atarsect the
hi gh -nel ItC%Lf}ng é&ﬁnﬁbﬁgc{}gl © onl Y | ow rrelltl ng point fibers 41 are

nol ten and wel ded totheh It|n 0|nt f ots 46
at 15 whiHHHe i ﬁﬁ’rnﬁlxtﬁﬂ? gﬁ? ?P Er Qart?(g;%%c%g l{?e HeaRp these
fibers 42 nerely cone in cont act wi th one anot her. but not wel ded toget her.
At the filvstwéan eradetifig sSPotURATHENY dP hattl HP DHHY | 1 are
rather firmy fused together, at the second intersecting spots 44, the |ow

mel ting poi nta120 Heithers: &k car eawel dédthe adtpadegh hest thanlg ol moifithers 42
rather noderately and at the third intersecting spots 46, the high

mel tig Dﬂb rfahb@ha ﬁ?g@n%ﬂq_tanvgbqﬂ@l topether o VekhiBehheack @21, the
superabso ent polyner particles 28 may be held -9
of the adjacent high melting point fibers 42, 42 so far as
the polymer particles 28 can be held apart from one ancther.
In addition to these manners in which the polymer particles
28 are held by the fibers 27, 1t is also pessible Lo use the
10  well known binder by means of which the polymer particles 28
are bonded to the fibers 27 comprising the low melting polint
fivers 41 and the high melting point fibers 47. While the
well known polymer particles 28 may be used, those having a
grain size of 100 ~ 1000 W and a saline retention capacity
I5 of at least 20 g/g is preferably used. 20 ~ 100 % by weight
of the poelymer particles 28 preferably presents an absorption
rate less than 20 seconds, more preferably presenbs an
abzorption rate less than 10 secands as measured by Vortex
method according to JIS K 7224, While the spherical pelymer
20 particles 28 are illustrated, preferably the surface ot the
individual polymer particles 28 is formed with a plurality

of irregularities and thereby the surface area thercof is

maximirzed so far as the tolal weight of the polymer particles




15 APRIL 2005 in a network structure defined by the fibers 27 in various
manners. For exanple, the polyner particles 28 may be held between each
pair of the adjacent low nelting point fibers 41, 41, between each pair of
the adjacent |ow nelting point 5 fiber. 41 and high nelting*sBiLd®0%i ber 42
or between each pair of the adjacent'™igh nelting point fibers 42, 42 so
far as the polyner particles 28 can be held apart fromone another. In
addition to these mariners in which the polynmer particles 28 are held by

the fi ber%% m:afin'lt%j_%'eaoceﬂééaﬁk? t, 1199 rel@ 140 iwelkls kpowaabbndere by means

of which the polynmer particles 28 are bondéd to the fibers 27 conprising

the low neltin int_ _fiber and the. hi i int. fihers, 42.

Whi | e theSP}\‘/%TJ?’?é)ﬁnEWfﬁSFy r partie %%l%gggy“%geg)%@%ggeegha% ng a
grain size of 100 - 1.000 and a saline retention capacity 15 of at |east
20 g/ g i stprblerabt Fhesealveor ¥o0 DhbyR e dHt beo"Fa‘f‘%éth’l YHErT 4T cl es 28
preferably presents an absorption rate |ess than 20 seconds, nore

pr ef er abl ¥7 pheisent seian « ldhmenauts on aratietesbat dmr pOlyneonusrasc asur ed by
Vortex nethod according to JIS K 7224. While the spherical polynmer 20

parti g esz@%ﬁ{kﬁ: ifdustrat edomptBEer @b Y2 1 he Towr baggaek hbhea ¢dihw dual
polymer particles 28 is formed with a plurality
individual polymer particles 28 enlarged by the
irregunlarities serves to improve the abgorption rate. Fa
specific surface area of the polymer particles 28 functioning
in this manner s preferably at least 0.03 mzfg, more
10 preferably at least 0.07 m®/g as measured using AUTOPORE
ITI9420 of Migrometrics Corp.
In such diaper 1, the quantity of water having permeated
through the topsheet 2 and the cover sheet 26 inlc the core
21 is ab=orbed not only by the hydrophilic fibers contained
15 in the fibers 27 but also by the high absorpticn polymer
particles 28 as this quantity of water flows through the
interstices of the fibers 27 forming thea network structure.
Of the polymer particles 28, those held between respective
pairs of the adjacent low melting point fikers 41 and high
20 melting point fibers 42 are swollen and deformed as they

absorbh water. The polymer particles 28 swollen and deformed

in this manner separate the fibers 41, 42 one from ancther

at the second spots 44 and are relieved of the constraining




of irregularities and thereby the surface area thereof is nmaximzed so far
as the total weight of the polyner particles -10 15 APRIL 2005 28 is
mai nt ai ned constant. The irregularities formed on the spherical surface of
the individual polymer particles 28 facilitatc the pol ynmgf #p8lt3 es 28 to
be caught by the fibers 2 1 and ther8by elimnate an anxiety that the
polymer particles 5 28 mght fall off fromthe core 21. The surface area of
the individual polynmer particles 28 enlarged by the irregularities serves

to inpr ovce%@ S QLRLLOR HALE. 4 A @,echkhctﬁér;%@Pﬁn@f § Of 1 d e pal yer

particles unctioning 1n this manner is preferably at ].east 0.03 n2/g,
nore 10 preferab%% at | east, 0.01_n2/ g as neas fﬁk 4 APT3F95§11;119420
of M crorfét®i E8TEBRH. FHEudw d?gp@tﬁ%ﬁr‘t he qtﬁan |EF§1§? wat &r° havi ng
pernmeated through the Lopsheet 2 and the cover sheet 26,&@%0 the core 21
i s absor bedrtiotlonldf Byt eldydr 655 FiBSFFbel $cbhthi Med MBI 5H 4% fi bers
27 but also by the high absorption polyner particles 28 as this quantity
of water gdopset hsotigh-tde 2§ niey dtd casaafd tdree fiher iRt Heor i igicthe
network structure. OF the polyner particles 28, those held between
respegti Verrangement eliminates an apprehension that these polymer
particles 28 might mutually prevent them from being swollan
and form the gel block retarding permeation of water into the
core 27, wWhen at least 20 % by weighl of the polymer particles
28 has the abscrprion rate less than 20 seconds as measured
1) by the Vortex method, the quantity of water flowing through
the interstices of the fibers 27 can be rapidly caught by Lhe
pelymer particles 28 and any possikbility that any quantity
of such water might leak out from the diaper 1. Conventionally,
the polymer particles 28 have sometimes fallen off from the
15 core 21 as the diaper 1 is handled. However, with the
arrangement in which the polymer particles 28 move sideways
before falling off therecf, the presence of the compressed
grooves 16 function to prevent such movement of the polymer
particles 28 and thereby to eliminate a pessibility that the
20 polymer particles 28 might leak out from the lateral porticons
of the pansl 4.

The compreszed grooves 16 serve also to dam up zideway

flow of water in the core 21 and thereby to prevent water from



pairs of the adjacent low nelting point fibers 41 and high 20 nelting point
fibers 42 are swol |l en and defornmed as they absorb water. The pol yner
particles 28 swollen and deformed in this manner separate the fibers 41,
72 one fromanother at the second spots 44 and are relieédTB-
constraining - 11 15 APPUL 2065 effett by these fibers 41, 42. Now the

pol ymer particles 28 <can further quantity of water. A plurality of polyner
particles 28 are held by the fibers 27 so that the individual polyner

particl es) 28 1my he spaced. ang 15 apeanpt Nl . -Sueht & akkangesannagdd n nat es
an apprehension’that these polymer  particles 28 mght nutually prevent

them from bei.ng swllen and formthe I NF i r j.on of
wat er int®t OB eFT e RERVEE i§§¥%§£69§?§§“ﬁ§%§%? ggogﬁéﬂggﬁtﬁer
particles 28 has the absorption rate |ess than 20 seconds %¥ﬂeg§ured 10
by the Voklbys et od smbweigest ARG THY Rt APFIRW Hgth 18the 1t
interstices of the fibers 27 can be rapidly caught by the pol yner
particl esi28asd poy=pobssi bithoytt Rapaanynqudmeit y-heofsangesh cdattdrign ght
| eak out fromthe diaper 1. Conventionally, the polyner particles 28 have
sonet is”ESirf;@éxhﬁhb@ftfo fremabarrkbpeace £Laas ngheotkk aget hd dangrandiet.

t he

However, with
grooves 16. It is also possible to repliace the nompressad
|
i grooves 16 each continuousity extending in the longitudinal
direction as in the illustrated embodiment by a plurality of
iongitudinally intermittent but substantially ribbon-like
10 compressed regions. The compressed grooves 16 formed by
compressing the panel 4 together with the top- and backsheets
2, 3 as in the illustrated embodiment may be replaced by the
compressed grooves 16 formed by conpressing the panel 4 alone,
The compressed grooves 16 obtained by compressing the core
15 21 under heating is advantagecus in that the fibers 27 arc
fused together at the bottoms 32 and in the vicinity 33 thereof
3f the respective grooves 16, As a result, sideway movement
of the polymer particles 28 and water can be reliably
prevented.
20 The panel 4 according to this invention can be used not

only for the diaper 1 as illusirated but alsc the other

disposable body fluid absorbent wearing articles such as a

sanitary napkin. In these articles, the cover sheet 24 may




arrangenment in which the polynmer particles 28 nove sideways before falling
of f thereof, the presence of the conpressed grooves 16 function to prevent
such novenent of the polyner particles 28 and thereby to elimnate a
possibility that the 20 pol ymer particles 28 might |eak ouf AFRBr"the

| ateral portions of the panel 4. Theliconpressed grooves 16 serve also to
damup sideway flow of water in the core 21 and thereby to prevent water
from-12 15 APR 11, 2005 | eaking sideways in the diaper 1. Placenent as

wel | as Iengt?ﬁﬁﬂédthejggggggss%%-gr esy s qL e ngekLnihquﬁo1ﬂﬂpse in
e

t he illdg?ra enbodiment and may be appropriately nodified. It is even

possi ble without departing fromthe scope of thi.s 5 invent] t ovi de

t he panell¥HWkﬂﬁPEfY&ﬁ$¥30ftFﬁggégﬁpregseJSQS?oobég‘165ﬁlt %ﬁgalggﬂiossible
to replace the conpressed grooves 16 each continuously extending in the

| ongi t udi hiaduidh imeeiohoas bPackeBeErl dst r afed EHFodFaeRt bYPSa WHRQl ity of
longitudinally intermttent but substantially ribbon-like 10 conpressed
regi ons. Jhercoapressddigy devesr d6rfocaell I thermmmeskitngre eoyparrd 4

together with the top- and backsheets 2, 3 as in the illustrated

embodisnent ; fRY, e fgplrcad Dynlihene hacksheet 3, respectively. The
absorption rate measured by Vortex method is represented by
a time required for the high absorption polymer particles of
2.0 g to abscrb 50 g of 0.9 % physiclogical saline solution.
The water retention of the high absorption polymer particles

10 28 is represented by a weight of the particles 28 of 1 g after
the particles 28 have been immersed in 1 liter of 0.3 %
physiclegical saline solution for 1 hour, then water-drained
for 15 minutes and finally centrifuged at 850 rpm for %0
seconds.

15 The body fluid absorbenl panel according to this
invention is constructed so that the high absorption polymer
particles are held apart from one another within the core of
netwoark structure formed by the heat-fusibkble fibers. Such
a unigue arrangement enables the problem accompanied by the

20 prior art such that the polymer particles might leak ocut from

the panel Lo be solved. The polymer particles in such state

are free from an apprehension that the gel block might be

formed and deteriorate the absorption efficiency of the panel.




conpressed grooves 16 forned by conpressing the panel 4 alone. The
conpressed grooves 16 obtained by conpressing the core 15 21 under heating
i s advantageous in that the fibers 2"1 arc fused together at the bottons
32 and in the vicinity 33 thereof of the respective grooViEes\PRY 2088 5
result, sideway novenment of the polyMer particles 28 and water can be
reliably prevented. 20 The panel 4 according to this invention can he used
not only for the diaper 1 as illustrated but also the other disposable

pody 11Ul g, BhspLReNt o NERTL, gaam&ée@imh%fsg@ LR LN Yalapig o 1 these

articles, over sheet may -13°15 APRIi. 2005 be rmed, i1nstead of

the tissue paper, wth the  |iquid-pervi.o t Ops e ig. and t he
quuid-inB%fWﬁ%ﬁspﬁﬁtkghgﬁtLg.%FneF%%§¥é§%§F ?ﬁ%ﬁﬁg%gftﬁfdﬁ?g%% E%éand t he
| ower surface 23 of the panel 4 are covered 5 with the topsheet 2 and the
backsheet aBsorespeet¢ vl glenme eaorgd i¥h tha Bafddsaf ety TV %Y met hod
is represented by a tinme required for the high absorption pol yner

particl esgcof the. Polyherapset bebBsgaotubl9v%uphylsi ol ogi cal sal i ne sol ution.
The water retention of the high absorption polymer particles



10 28 is represented by a weight of the particles 28 of 1 g after the
particles 28 have been immersed in 1 liter of 0.9 % physiological saline
solution for 1 hour, then water-drained for 15 m nutes and finall
centrifuged at 850 rpmfor. 90 seconds. 15 The body fl ui d”éﬁ'%’r%%t panel
according to this invention is constFucted so that the high absorption
polynmer particles are held apart fromone another within the core of
network structure formed by the heat-fusible fibers. Such a unique

arr angemept, £nabl es, {hen Py obl em acconpani ed by the 20 prior art such that
the pol yner particles mght | eak out from the panel to be solved. The

pol ymer particles in such state are free from an apprehension that the gel
bl ock m ght be fornmed and deteriorate the absorption efficiency of the
panel . 15 APRIT. 2005 Such panel enables a |arge quantjty of the, hjgh
absor pti oh. pol ¥ kadypALti €] daserbyet SRMEdt i(§ el U L &t 6°bFf é]{ k he
absorption efficiency expected on the basis of the quantity of the pol ymer
parti cl eshaeinalpypars ethd LoseWHATr £ScE:AMERDT $hith APREDV20e8 with
5 a liguid-pervious sheet {28) while the other of which is
covered with a liquid-pervious or ligquid-impervious sheet and
hydrophilic [ibers (27) and superabsorbent polymer particles
(28} contained between said upper and lower surfaces,
wharein:
10 gaid core {21) contains heat-fasikble fibers comprising
said hydrophilic fikers {27} or hydrophobic fibers, =aid
heat-fusible fibers comprise first fibers {41) of relatively
low meiting point and second fibers (42) of relatively high
melting point, and the entire fibers forming =said core (21
15  are put together to forma three dimensional network structure
a2z sald heat—-fusible fibers are fused at least zsome of spots
at which said entire fibers intersect said heat-fusibkle
fikbhers wherein said polymar particles {28) have an akscrption
rate less than 20 zeconds as measured by Vortex method and

MY are held within said network structure by held between

respective palrs of the adjacent fibers forming said netweork

structure or bonded to said fibers by means of binder.




1. A body fluid absorbent panel (4) conprising a core (21) having upper
and | ower surfaces one of which is covered with 5 a |iquid-pervious sheet
(26) while the other of which is covered with a |iquid-pervious or

|'i qui d-i nmpervi ous sheet and hydrophilic fibers (27) and sdpéRUb¥8t bent
pol yner particles (28) contained betleen said upper and | ower surfaces,
wherein: 10 said core (21) contains heat-fusible fibers conprising sald
hydrophilic fibers (2-11 or hydrophobic fibers, said heat-fusible fibers

comprise f1rSt 4 ATD e e pankow(mp! 4i:89:80hgtr and seeond
fibers (4 ) of relatively high nelting p0|nt and the entire fibers

form ng s core, ( 5 are e onal

net wor k s lﬂﬂ?ﬁ%? é@hﬁécﬁrﬁeé?%§u5|%P Ber ﬁ%gdff?g#%ggfhéone of
spots at mhlch said entire fibers |ntersect sald heat-fusi ble. fibers
wher ei n sef ot yirér byareighésapdsyianabanr abieh R bt HEF 15T han 20
seconds as neasured by Vortex nethod and 20 are held within said network
struct ur e( by} hef dobet weent pkespectiive pairs of the adjacent fibers formng
said network structure or bonded to said fibers by neans of binder. - 16
15 APRIL 2005

3. The body fluid absorbent panel (4} according teo Claim
1, wharein the entire fibers contained in said core {21) have

a basis weight of 20 ~ 100 g/m®.

10 4. The body fluid absorbent panel (4} according to Claim
1, wherein said network structure has first spots (43) at
wnich said first fibers {41) are fused together, second spols
({44) at which said first fibers {41) are fused and welde=d to
csaid second fibers (42) 830 that =said fibers (41, 42) may be

15 more easily separated one from another at said second spots

f44) than at said first spots (43).

5. The bady fluid abscrbent pansl (2} according to Claim
4, wherein separation between said fiberszs (41,42) cccurring
20 at said second spots (44) are promoted by swelling and
deformation of said polymer particles (28) as said polymer

particles (28) abscork water,



2. The body fluid absorbent panel (4) according to Claim 1, wherein said
core (21) conprises hydrophilic fibers (27) of 40 -- 5 %6 by wei ght and
hi gh absorption polyner particles (281 of 60 95 % by weight. 5 -3. The
body fluid absorbent panel (4) according to Claim 1 , whas PRI entire
fibers contained in said core (21) haVe a basis weight of 20 -- 100 g/ n2.
10 4. The body fluid absorbent panel (4) according to Claim 1, wherein
said network structure has first spots (43) at which said first fibers

(42) are fused LRISIS) r139e00da00Le, pAfk1a%4NNMCHoRalfy id Stidirbers (41)

are fused and welded sai d secon ers so that Said fibers
(41,42) nmay be 15 nore ea se ated one frqnl not her s cond
spots (44) YRaRehR §5?dsﬁﬁﬁéﬁ sg% ls CAFT T ?ﬂé b8HY =1 i r]"éisa']bsor ent

panel (2) according to Claim 4, wherein separation between said fibers
(41, 42) omeuiadem apg ml@aioaes@é@mw@{%ﬁcfﬁw aFBl pkBRBESH TRF YR 1 i ng and

deformation of said polyner particles (7.8) as said polyner particles (28)
absorb wajersaidlécts APR laRO0barea inside a peripheral edge of said

5  core (21} to form a high density zone having a substantially

strip.

7. The body fluid absorbent panel {4) according to Claim
1, wherein the sheet (26) covering the upper and lower

10 surfaces of said ceore (21) comprises tissue paper.

2. The body £luid absorbent panel {4} accerding teo Claim
1, wherein sheets covering the upper and lower surfaces of
said panel (4), respectively, comprise a ligquid-pervious
15 topsheet {2) and a liquid-imperviocus backsheet (3) aof a

disposable diaper {1} or a sanitary napkin.
9. The bkady fluid absorbent panel (4} acceording to Claim
1, wherein a specitfic surface area of saild polymer particles

20 (?8) is at least 0.03 mé/g.

10. The bhody fluid absorbent panel (4} according to Claim

1, wherein a water retention coefficient of said polymer




6. The body fluid absorbent panel (4) according to Claim 1, wherein the
sheets (26) covering said upper and | ower surfaces and said care are
conpressed in a thickness direct ion of said core (21) along area inside a
peri pheral edge of said 5 core (21) to forma high density3A8RE-28YVi ng a
substantially strip. 7. The body flul® absorbent panel (4) according to
Claim 1, wherein the sheet (26) covering the upper and |lower 10 surfaces
of said core (21) conprises tissue paper. 8. The body fluid absorbent panel
(4) according to. O ady s yhe[el g sheejs,covering the upper and | ower
surfaces 'of said panel (4), respectively, conprise a |iquid-pervious 15
topsheet (2) and a liquid-inpervious backsheet (3) of a disposable diaper
(1) or a sanitary napkin. 9. The body fluid absorbent panel (4) according
to Claim 1, wherein a specific surf ace area of said polymer particles 20
(2F1) is at least 0.03 m/qg. 10. The body fluid absorbent panel (4)
according to Caiml, wherein a water retention coefficient of said polyner
15 APRIL 2005 particles (28) is at |east 20 g/g.



