*166166* 26 JANUARY 2005 SANI TARY ARTI CLE HAVI NG MULTI - LAYERED ABSORBENT

MEMBER 1 BACK | NVENTI ON This invention relates to a sanitary

article such Nﬂ sabl e diaper, a sanitary napg6QAggA§Yg&gy fluid
a

absor bent pad continence which_jnclude a multi-|ayere sor bent
menber. Japanese P&t Application Publication No. 1997-253259A descri bes
a di sposabl e diaper conprising a 10 |iquid-pervious topsheet, a

| i qui d-i nmpervi ous backsheet and upper and | ower |iquid-absorbent panels

bot h di smreetiTABEt MBET Al HAoPNE HURRE - LAY BREJk SHEEARBENE MEB’&ERD

| i qui d- absorbent panel is formed with a plurality of openings extending
through this panel in a direction of its thickness. 15 This diaper is
descri bed herein to be capable of preventing any anmount of excretion

di scharged thereon from i ORRhset receiving the entire
anount of excretion in éﬁé@¢é§g§§59%gﬁg%enlngszggyned on the

| i qui d-pervious topsheet and then transferring this inpto the upper and
lower 20 |iquithibsiorsait par&istew R Ph%aﬂigﬁéy Hr stF bR e Fh $ e
publication, however, excretion discharged thereon nerely spreads wthin
the respecti¥popabeks dsipsirdely asnpossybhnepikint ler cauboseaiybel higid

absorbent pad for incontinence which include a multi-layered
absorbent member.
Japanese Patent Application Publication No.
1997-253259A describes a disposable diaper comprising a
10 liquid-pervious topsheet, a liquid-impervious backsheet and
upper and lower liquid-absorbent panels both disposed
between the topsheet and the backsheet. The wupper
liquid—absorbentpaneljjiformedwitheaplurality<xfopenings
extending through this panel in a direction of its thickness.
15 This diaper is described herein to be capable of preventing
any amount of excretion discharged thereon from staying on
the topsheet by receiving the entire amount of excretion in
the respective openings formed on the liquid-pervious
topsheet and then transferring this into the upper and lower
20 liquid-absorbent panels.
With the diaper disclosed in the publication, however,
excretion discharged thereon merely spreads within the

respective panels as widely as possible in the course being

*GO0NN*



1111121212222222 100 1 1k 2 26 JANUARY 2005 absorbed by these panels.
I'n other words, the extent over which excretion is absorbed by the panels
is disadvantageously limted to the position at which excretiaon pas been
di scharged on the diaper. Depending on a capacity 5 of th#NHper’’
excretion discharge focused or | ocal i'2ed may cause a certain anDhnt of
excretion to stay on the topsheet or in a limted zone, particularly in
some of the openings of the panels. In this case, the anount of excretion
once recgh¥ysehid e ppenipise @y flirow ek woawar, d theeekopsiieevel0 as the
panel s are conpressed under a wearer's body wei ght. SUWARY OF THE

| NVENTI ON An_obj ect s ipyvention i 0 Vi SaRnkar ticle
‘having a WG??F-Ia@%?gétgggorbg%t ﬁ% ew?éio ?ﬁgt q?fﬁex%?gFﬁgﬁ d?Echarged

thereon may rapidly spread as widely as possihle t revent any. unt of
excreti ondi paAVInAFIRGUSAY %&W%ﬁfgﬁéékgﬁﬁ HQ?&H%QN|?ﬁﬂ@gﬂ¥§8ﬁgrg¥l% e article
and thereby to prevent excretion once absorbed in the article from

fl owi ng bagk besardh ¢dteatgeseetthe diaper. Depending on a capacity

5 of the diaper, excretion discharge focused or localized may
cause a certain amount of excretion to stay on the topsheet
or in a limited zone, particularly in some of the openings
of the panels. In this case, the amount of excretion once
received in the openings may flow back toward the topsheet

10 as the panels are compressed under a wearer's body weight.

SUMMARY OF THE INVENTION

An object of this invention is to provide a sanitary
article having a multi-layered absorbent member, so that
15 excretion discharged thereon may rapidly spread as widely as
possible to prevent any amount of excretion from staying on
a topsheet or in the limited zone of the article and thereby
to prevent excretion once absorbed in the article from

flowing back toward the topsheet.
20 According to this invention, there is provided a
sanitary article having a multi-layered absorbent member
which includes a panel made of a fibrous web having a

compressive recovery elasticity, a plurality of openings



20 According to this invention, there is provided a sanitary article
having a nulti-|ayered absorbent nenber which includes a panel made of a
fibrous web having a conpressive recovery elasticity, a plurality of
openi ngs -3 26 JANUARY 2005 extendi ng_through the panel2¢$$N¥Aﬁﬁﬂ@ﬁ%ess
direction thereof and spaced one froAranother in a direction orthogonal to
the thickness direction and a plurality of fibrous assenbly regions

ext endi ng between each pair of adjacent openings; the 5 panel includes two

or more iQQ%ﬁQ%‘ﬁé.tﬁmﬁlgﬁn $Hackede PN QNth BNEtdes diftddie drhinkpess
di rection eac aving a plurality of openings out of alignnent with the

correspondi ng openings .in the individual. L ed d ing the
precedentanaﬁﬁﬁgfﬂgégmb£ﬁ8m;a?%%h%fffhgeébggﬁgl%ﬁaracf%%ﬁ%%h%?hg?ﬁét:glO
each of the openings in the precedent individual_ panel being diyided in
two or notbiskoesenslipatient idbud RSYERDBIYY Pefgigﬁ'%r‘?‘hstﬁé Fﬂ‘hﬁ\‘f/i dual
panel inmediately underlying the precedent individual panel. The

mul ti - | ayeegdoabsartmentimebbencancorati pgit®ft hlgacebtionamitniaiy fhRes it
possible to deflect the flowing direction of excretion by the fibrous

2‘3§§2§$§?’Vé'{39§l({ﬁ@£@&'§s ASREIR! Mors eHLNRB)duM banthe fdoxelodd exor ehi on is
y absorbed by the respective panels so that excretion may
spread as an\émtgglryigstggsgkllﬂl:Enéég%frheecéiocgﬁ Rans l'{[aQIVﬁxrgd al B@Lutf%tlriQ@ panel
of openings out of alignment with the corresponding openings
in the individual panel immediately underlying the precedent
individual panel; the article being characterized in that:

10 each of the openings in the precedent individual panel
being divided in two or more sections by the fibrous assembly
regions in the individual panel immediately underlying the
precedent individual panel.

The multi-layered absorbent member according to this

15 invention makes it possible to deflect the flowing direction
of excretion by the fibrous assembly ribs (fibrous assembly
regions) while the flow of excretion is successively absorbed
by the respective panels so that excretion may spread as
widely as possible from the top panel toward the bottom panel.

20 In this way, the entire volume of the absorbent member can
pe efficiently utilized. Even if excretion is discharged

onto a limited spot of the absorbent member, it is not

apprehended that a certain amount of excretion might stay in



20 In this way, the entire volunme of the absorbent nenber can be
efficiently utilized. Even if excretion is discharged onto a limted spot
of the absorbent nmenber, it is not apprehended that a certain_anount of
excretion mght stay in 26 JANUARY 2005 - 4 or on this SHUNWRLHE

absor bent nenber since the di scharged4-anount of excretion can rapidly
spread within the absorbent nenber and is uniformy absorbed therein. The
absorbent nenber in which the total opening area 5 of the openings

progressiyel y ingre QN BB sbeBeRaNBtmbs WAL hecbat somepgael can
effective?g(%bgﬁdsuﬁgggiéable bgck $|OM/Of excretion even when the

absorbent nenber is conpressed in t di | ] t hickpgsst This is
because ®REUELIA BT TP RrFER 5?p%ﬁgyd%%ﬁg%%§ﬂﬁ?%6$%?giver 10 decreases
fromthe bottom panel toward the top panel and the density of the fibrous

assenbl y mebsernanfieipespeéprneypahePsPedofP8EROAdi ngly increases in this
direction. The absorbent nenber in which the fiber density progressively
decreases from the sBpopaset hawssd trhevihiotht drhe IS tganepengnef fEERI ve
particularly for high viscosity excretion such as | oose passage or

nenStryalogi§ﬁga6§§n§£€§epf$§%eégﬁﬁgf§iﬁﬂbﬁéﬁgﬁétﬂk&ﬁmﬂﬁyﬁhmhb@heﬂiSCOSity
excretion “progressively 1ncreases fromthe top panel toward the bottom
panel so %gagrgh%hgl%gtggmeégagai8gnn%¥fg%tﬁ%8ﬁ9l%ngHe%ndesirable
back flow of excretion even when the absorbent member 1is
compressedjjlthecdirectiontafitS'thickness. This is because
the total opening area of the openings progressively
10 decreases from the bottom panel toward the top panel and the
density of the fibrous assembly ribs in the respective panels
correspondingly increases in this direction.
The absorbent member in which the fiber density
progressively decreases from the top panel toward the bottom
15 panel is effective particularly for high viscosity excretion
such as loose passage or menstrual discharge since the
absorption capacity for such high viscosity excretion
progressively increases from the top panel toward the bottom
panel so that the flow of excretion may be rapidly moved
20 downward in the absorbent member.
The absorbent member being able to utilize the entire

volume thereof is suitable particularly as the important

component of the sanitary article such as the



20 downward in the absorbent nenber. The absorbent nenber being able to
utilize the entire volune thereof is suitable particularly as the

i nportant conponent of the sanitary article such as the -5

| i qui d- absorbent pad for incontinence control. 26 JANUARYAREEVBIRCEF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is3a perspective view depicting one
enbodi nent 5 of a partially cutaway multi-I|layered absorbent nenber for a
sanitary article according to this invention; Fig. 2 is a diagram

schemat i cal Ly jLLYSbEBEhRIpAdMRBREE ncOht PRBAEEAEDABroSPr eadi ng and
absorption rn the nmulti-layered absorbent nenber; 10 Fig. 3 is a

perspective view depicting a partially cutaway di sposabl e di aper adopting
the nulti-layered absorbent nenber depicted by Fig. 1; Fig. 4 is a
sectional view taken alon% line A-A_in Fig. 3; 15 Fig. 5 is a perspective
vi ew depicting a sani BREFEnRBRERIBASHYI R§ LHE PﬁﬁWFNggyered absor bent
menber depicted by Fig. 1; and Fig. 6 is a sectional view taken along |line
B-Bin Fig. 5. Pflg. 1 is a perspective view depicting one embodiment

5 of a partially cutaway multi-layered absorbent member for a
sanitary article according to this invention;

Fig. 2 is a diagram schematically illustrating a manner
of penetration, spreading and absorption in the
multi-layered absorbent member;

10 Fig. 3 is a perspective view depicting a partially
cutaway disposable diaper adopting the multi-layered
absorbent member depicted by Fig. 1;

Fig. 4 is a sectional view taken along line A-A in Fig.

15 Fig. 5 is a perspective view depicting a sanitary
napkin adopting the multi-layered absorbent member depicted
by Fig. 1; and

Fig. 6 is a sectional view taken along line B~B in Fig.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Details of a sanitary article having a multi-layered

absorbent member will be more fully understood from the



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Details of a sanitary
article having a nulti-layered absorbent nenber will be nore fully
understood fromthe -6 26 JANUARY 2005 description given hereunder with
reference to the acconpanying drawings. Fig. 1 is a perSHR{AR%E200? ew

depi cting one enbodi ment of partially -cutaway a nulti-Ilayered absorbent
menber 1 for 5 a sanitary article according to this invention and Fig. 2
is a diagram schematically illustrating a manner of penetration, spreading

and absorgtiepippibhe mulidr | ayereghabsor henh rmRithetenke AntarraeweY in Fig.
2 indicates a direction in which excretion fl ows.

10Themul ti -1 ayer edabsor bent erl conprisesa pluralityof panels Pmade of
afibrousm@ﬁcﬁégﬁﬁééngo%ﬁ?g§§§gg recoveryel asti ci t yandcont our edby

| ongi tudinally opposite ends |a extending parallel to each, ot.her
transversely of Fife baﬁéﬁkpﬁréﬁécFﬁgﬁsVégg SPISPpd 81 5MEPHd"Eddes 1 b
extending parallel to each other longitudinally of the panel P. Mre

speci f i cablfypatrhieaabgorbenta yrentved ti-deypriesesbspohenparrnkeP Stf@dked in a
direction of their thickness so that a first panel pl defines a |ayer, a
f our t hs panek , pét 20y def i Nese adeeiramd ayern and rseeandrpanel Fpg. and st hird

panel
a diagram schematically illustrating a manner of penetration,
spreading and absorption in the multi-layered absorbent
member 1. An arrow Y in Fig. 2 indicates a direction in which
excretion flows.

10 The multi-layered absorbent member 1 comprises a
plﬁrality of panels P made of a fibrous web having a
compressive recovery elasticity and contoured by
longitudinally opposite ends la extending parallel to each
other transversely of the panels P and transversely opposite

15 sideedges]k>extendingparalleltxneachotherlongitudinally
of the panel P.

More specifically, the absorbent member 1 comprises
four panels P stacked in a direction of their thickness so
that a first panel pl defines a layer, a fourth panel pi4

20 defines a bottom layer and second panel p2 and third panel
p3 define intermediate layers disposed between the first and
fourth panels pl, p4.

Each of the panels pl ~ p4 has a plurality of square



p3 define internedi ate | ayers di sposed between the first and fourth panels

pl, p4. Each of the panels pl - p4 has a plurality of square 7 26 JANUARY
2005 openi ngs H extending through the panel in the direction of it

S

t hi ckness and spaced one from another obliquely with résBPetARYZ%he

| ongi tudinally opposite ends la as wellF as to the transversely opposite
side edges | b of the absorbent 5 nenber 1 and a fibrous assenbly rib R
(fibrous assenbly region) surrounding the respective openings H The rib R
in each 0@%@&?@%'&%&@? tOMRIG IS @hed paplelr ahi tiieolliterst ohi bfous
assenbly ribs and a plurality of second fibrous assenbly ribs r2, the

first fibrous 10 assenbly ,ribs rl bl i y i I el,; and
spaced f?%ﬁ15&éC? eﬁﬁo?ﬁgrSﬁ%%ﬁ%%ﬁg¥%§%§%%i%§§%§?€58%}P$%§igd¥éggnt
openings H and the second fibrous assenbly ribs r2 bhein orjented

or t hogonat¢gpeet tife thier sengi brehE2as¥edPYS+EHENE LoTh ‘@%EL@& Pbr ous
assenbly ribs r2 also obliquely extend 15 parallel to and spaced from one
anot her behweenahheersedpecppreipa rsdsf aduemdiaceht tbperbagsPANtThe
opening Hin each of these panels pl - p4 is defined by a pair of the

adj acept fipstyribsdd #Andigreakr aekehbey adjmaent fsiecond nsbembly
intersecting the pair of the adjacent 20 first ribs rl1. These panels pl -

p4 are boggggo%?gggggguhging the respective openings H.

The rib R in each of the panels pl ~ p4 comprises a
plurality of first fibrous assembly ribs rl and a plurality
of second fibrous assembly ribs r2, the first fibrous

10 assembly ribs rl obliquely extending parallel to and spaced
from one to another between respective pairs of the adjacent
openings H and the second fibrous assembly ribs r2 being
oriented orthogonally to the first fibrous assembly ribs ril.
The second fibrous assembly ribs r2 also obliquely extend

15 parallel to and spaced from one another Dbetween the
respective pairs of the adjacent openings H.

The opening H in each of these panels pl ~ pd is defined
by a pair of the adjacent first ribs rl and a pair of the
adjacent second ribs r2 intersecting the pair of the adjacent

70 first ribs rl. These panels pl ~ p4 are bonded together in
their overlapping regions using suitable adhesive or a
heat-sealing technique.

The openings H of the overlying panel P are out of



their overlapping regions using suitable adhesive or a heat-sealing

techni que. The openings H of the overlying panel P are out of -8 26 JANUARY
2005 alignment with the openings H of the other panel P imedi atel
underlying the overlying panel P and the openings H of ?%E““Pﬁ%ﬁwpyare
respectively divided in two or nore séctions by the rib Rof the latter.
Specifically, the openings hl of 5 the first panel pl are respectively
divided in two or nore sections by the first and second ribs rl, r2 of

the second; ; panght RAtH PBe QRRMN NG W2 Pt nkha tsac aflepanehmpaiately
respective y8§|V|ded In two or 2%?2 —sections by ?he first rib rl1 and the

second rib r2 of .the t h|rd neI t 0 i h third
panel p3 HPgng¥588tF§%|?V% ded p P&%Egﬁi#gfé% %899 nsﬁbg%tﬁggflrst rib
rl and the second rib r2 of the fourth panel p4. hi s manner, the

openi ngs ermﬁrthée09%$P9¢ﬁbv%hhe¢l¥i§%%upﬂtﬁﬁ)6FVFGE& PRALOP8adY two
sections by the rib R of the other panel P imediately 15 underlying the

over|yi ngtpanelbPrR &ftotallopen ng Srea fofcalie opérs epSrHNgs PRe%dver | yi ng
panel P and a total opening are of the openings Hin the other panel P

I medi at elt)lleu@gggt;)’ﬂjgﬂepaﬂﬁl afe A &spdet N1y &l atidushin tefo thembaenrer < the
latter. In other word, the 20 total opening areas of the respective panels

| - p4 .
P P sections by the first and second ribs rl, r2 of the second

panel p2, the openings h2 of the second panel p2 are
respectively divided in two or more sections by the first rib
rl and the second rib r2 of the third panel p3, and the
10 openings h3 of the third panel p3 are respectively divided
in two or more sections by the first rib rl and the second
rib r2 of the fourth panel pd4. In this manner, the openings
H of the overlying panel P should be divided in at least two
sections by the rib R of the other pénel P immediately
15 underlying the overlying panel P.

A total opening area of the openings H in the overlying
panel P and a total opening are of the openings H in the other
panel P immediately underlying panel P are in the
relationship of the former < the latter. In other word, the

20 total opening areas of the respective panels pl ~ pé4
progressively enlarge from the first panel pl toward the
fourth panel p4d. However, it is possible without departing

from the spirit and the scope of this invention to dimension



progressively enlarge fromthe first panel pl toward the fourth panel p4.
However, it is possible without departing fromthe spirit and the scope of
this invention to di mension 26 JANUARY 2005 -9 the total o enin% areas of
the respective panels pl - p4 to be uniform As schenﬁﬂ%&&ﬁﬁy P83 ustr at ed
by Fig. 2, excretion flows into the-absorbent nenber 1 through the
openings hl of 5 the first panel pl while partially absorbed by the first
panel pl. A flow of excretion having reached the first rib rl and the

second ri@nethooe‘ad]% @%gzgg%;grgg@egfpghgiﬁgggé@dm ings ~hp4otothe first

panel pl is" now div these first rib rl and the second rib r2 into
the respective, openings h2 of 10 the second panel p2 while partially
absor bed B§ et QBB ond panel p2. A flow of excretion having reached the
first rib rl and the second rib r2 of the third panel_3 dividjng the
openi ngs h2 of Ahessbevatipandl G@h@?QHﬂQ?QH@ngagby:%hegécr?t?g? and
second ribs rl, r2 of the third panel 3 into the 15 respective openings h4
of the foufthspane tpd wbsbebpattnatbyr labsoprbgd byetdreniigs hgafiél 3. An
amount of excretion which has not been absorbed by the first-third panels

pl-p3 4s rhed by.the fauithpanell RAapIbepthioyy efieexiorst panchas its
direct%ont§§§§ESS|8e¥§ ng deflgéted by the first rib rl and the second rib
r2 of thepl. A flow of excretion having reached the first rib rl and

the second rib r2 of the second panel p2 dividing the openings

hl of the first panel pl is now divided by these first rib

rl and the second rib r2 into the respective openings h2 of

10 the second panel p2 while partially absorbed by the second

panel p2. A flow of excretion having reached the first rib

r1 and the second rib r2 of the third panel 3 dividing the

openings h2 of the second panel p2 is then divided by these

first and second ribs rl, r2 of the third panel 3 into the

15 respective openings h4 of the fourth panel p4 while partially

absorbed by the third panel 3. An amount of excretion which

has not been absorbed by the first~third panels pl~p3 is
absorbed by the fourth panel p4.

The flow of excretion has its direction successively

20 deflected by the first rib rl and the second rib r2 of the

respective panels pl ~ p4 while gradually absorbed by these

panels pl ~ p4 so that the flow of excretion may rapidly spread

from the first panel pl toward the fourth panel p4.



respective panels pl - p4 while gradually absorbed by these panels pl - p4
so that the flow of excretion may rapidly spread fromthe first panel pl
toward the fourth panel p4. -10 26 JANUARY 2005 Even when the absorbent
menber 1 is conpressed by the wearer's body wei ght in EABANNARCIODN of its
t hi ckness, no novenent of excretion-f¢*-omthe bottomto the top of the
absorbent nenber 1 since the total opening area of the panel 5 H
progressively decreases and the density of the rib R of the panel P from

the fourth panek,p4 fovRridhd ke spanehtPhembbe totalcaparisieangatht the
openings Hforned in the panel Pis in a range of 15 - 1300 mm2 and a ratio

of the total eni area. of the qgpenj.ng H.to t t e grea of 1
t he panelw?F‘F?:E g?%nﬁ%l A A dﬂ tl{”bf%flkgeﬁhﬁg%%%gg ?6 °
openings H | ess than 15 mR is too small to guide a flow of excretlon
snoot hi y inavemenhe ofbsurdyaiti ateneam abde PPLERB froWwhss RR dell FAfo t he
absorbent nenber, the correspondingly dense rib R would 15 obstruct the

fl ow of eXEBGEb@ﬂtfm@mbéﬁpﬂdﬁmcsptbadmfmledphhdngtheeabsbﬁﬁenpan3ﬁber 1. On
the ot her hand, the total opening area of the openings H larger than 1300

back tg\?\gcﬁf@%efé(ﬁgi § O ANGe absAEhatk bientshe yabsanhent bierderhd to flow
op surface of the absorbent nenber 1 through the 20
openi ngs Ea%glt Bef%grsno%ggntfoﬁ%t panehs SO'EBCJSJ?éth%“BSBeHhEl
The total opening area of the openings H formed in the
panel P is in a range of 15 ~ 1300 mm? and a ratio of the total
opening area of the opening H to the total surface area of
10 the panel H is in a range of 20 ~ 80 %.
The total opening area of the openings H less than 15
mm? is too small to guide a flow of excretion smoothly into
the absorbent member and, if the flow is guided into the
absorbent member, the correspondingly dense rib R would
15 obstruct the flow of excretion from rapidly spreading within
the absorbent member 1. On the other hand, the total opening
area of the openings H larger than 1300 mm® would cause
excretion once absorbed by the absorbent member 1 to flow back
toward the top surface of the absorbent member 1 through the
20 openings H as the absorbent member 1 is compressed under the
wearer's body weight. The area ratio of the openings H lower

than 20 % will be insufficient to spread excretion within the

absorbent member as widely as possible and would cause a



wearer's body weight. The area ratio of the openings H lower than 20 %
wll be insufficient to spread excretion wthin the absorbent nenber as

wi dely as possi ble and woul d cause a 26 JANUARY 2005 - 11 certaln anount of
excretion to stay on the top surface of the absorbent AEHBBARY 208 the
other hand, the area ratio of the opélni ngs H exceedi ng 80 % woul d

i nevitably make the density of the rib Rtoo | ow and unacceptably reduce
the absorptive 5 capacity of the panels pl - p4. A fiber density of the

rib Rin EQ?EQYQ%Q@M Q)efngkcgetﬁﬂﬂ 2 kitB§roflenss typadutfece idf Rhien the
panel P inmediately underl ylng the overlying panel P are in the

olationship ol Ihe.LOLer >L5d BLheLndih okber ouoRdsac Lo kher density

10 of e prat er ‘decreases fromthe first panel pl toward

e four panel p However, it is possible wthout artin romthe
spirit andpehéngsoBeewteddhind & &nvpPBhd tbﬁe%&%ﬁ?h%r%ﬂﬁfﬁg§ QSPgVE Ypanel s p
- p4 with a uniformfiber density. 15 The absorbent nenber 1 of this

i nvent i onoapprepridtrelapo flumchhdnsnat septarl exordideon sarPagrRtidcat i vel y
hi gh viscosity, for exanpl e, |oose passage or menstrual discharge. In the

absor bgnt ek 1o reXgietier1ef pthe type is not easily absorbed by the
first pane?Bg? Xdorapld tplm)ves fron?the 20 first panel pl toward ¥he

fourth panel p4Askgger gn99§9r5¥ 'Ok rib R in the overlying panel P

and a fiber density of the rib R in the panel P immediately
underlying the overlying panel P are in the relationship of
the former > the latter. In other words, the fiber density

10 of the rib R progressively decreases from the first panel pl
toward the fourth panel pd. However, it is possible without
departing from the spirit and the scope of this invention to
provide the respective panels pl ~ p4 with a uniform fiber
density.

15 The absorbent member 1 of this invention appropriately
functions also for excretion having a relatively high
viscosity, for example, loose passage or menstrual discharge.
In the absorbent member 1, excretion of the type is not easily
absorbed by the first panel pl and rapidly moves from the

20 first panel pl toward the fourth panel p4 since the absorption
capacitycyfthe1ﬁi>5forexcrethnxofthistypeprogressively

increases from the second panel p2 toward the fourth panel

r4.



capacity of the rib R for excretion of this type progressively increases
fromthe second panel p2 toward the fourth panel p4. -12 26 JANUARY 2005 An
exanpl e of the process for nmaking the panel P conprises steps of air

| aying short fibers once dispersed in the air on a con¥ey8iUigtoded
thereon with a plurality of pins shaped in conformty of the desired
openings H of the 5 panel P to formfibrous web and subjecting the fibrous
web on the conveyor to hot air blast to heat-seal the short fibers

together. Anothgs exagphe ofrt PgePrReRSS S Of o MBKhRInghenRaneindl egonpri ses
steps of discharging ﬁglten therﬁngﬁastig f% synthe?ic regﬁi froﬁlgp

spi nning nozzl e array and simultaneously jettin I r. as

i nj ect orsco’apFéﬁaﬁos%‘?'P%@tfﬁaéF LY b9 tslﬁe{)ljstpi%ﬁhlegaaén%cze;}del%yg&a%&ggh?hat t he
air streanms nmay spin the synthetic resin being discharged fromthe nozzle
array intbhsuperfomea fepereyor aiatidery treeon 8 idipér P otithedr STon a
meshy conveyor provided bel ow the nozzle array so that the superfine

fibers inpentwsnegeantn cohfechety onf tties mesdiyrasbmpeycmasr ¢ lsdndée t oget her
under heat of these superfine fibers thenselves to formfibrous web; and

finally compeessi og- LAl AOoLhSs Fhdis s VR, e r2f pdl 1ei0froRrsesioty @
a substantially uniformthickness
on the conveyor to hot air blast to heat-seal the short fibers
together.
Another example of the process for making the panel P
comprises steps of discharging molten thermoplastic
10 synthetic resin from a spinning nozzle array and
simultaneously Jjetting air streams from gas injectors
arranged on both sides of the spinning nozzle array so that
the air streams may spin the synthetic resin being discharged
from the nozzle array into superfine fibers; collecting these
15 superfine fibers on a meshy conveyor provided below the
nozzle array so that the superfine fibers intertwined and
collected on the meshy conveyor are bonded together under
heat of these superfine fibers themselves to form fibrous
web; and finally compression-molding the fibrous web by a
20 pair<1fpressurerollerstL)asubstantiallyuhifonnthickness
before the fibrous web is cooled to a desired thickness or

after the fibrous web has been cooled.

The fiber forming the fibrous web may be selected from



before the fibrous web is cooled to a desired thickness or
fi brous web has been cooled. The fiber formng the fibrous

after the
web may be

selected from- 13 26 JANUARY 2005 a group including pol yol efine fiber

such as pol ypropyl ene fiber and pol yethyl ene fiber, poR§ENERYIBers such
as polyethylene terephtal ate fiber ahtr pol ybutyl ene terephtalate fiber,

pol yam de fi ber such as nylon 66 fiber 5 and nylon 6 fi ber,

acryl fiber,

cel lulose fiber such as pulp fiber, rayon fiber and acetate fiber, and
S“perabsoépékBHp EEEXHBEn I B8l yohbriseak$nepossthl gst podi/ppepyecand hol d

super absor ption polynmer grains’in fiber interstices of the

v P et L TR g0, e

conpri ses ayers ein

fibrous web. 10

er, .1
X as
Vi uéﬁ?panels st acked

one on another so far as each opening H of h i i
p g eac overlééﬁgpgggﬁl Pis

di vi ded i poavetbadenet wo teserinéid ahe t hef ¥ R of"Ehe
15 underlying the overlying panel P. The openings H of the

rEdi at el y

absor bent

menber 1 aé@epﬁtalliam:bt gdbt o, t el ggquade Shapedsuoperd myst dyuto ardyibige of

circular, ova rectangul ar, triangular or other shape. Fi

In a

g. 3is a

perSpegFi%%dyhggéﬁWQWg@%rﬁhgcgy§pP§§@fPnggiﬁkﬁﬂﬁfiééras§@BQi§kﬁﬂﬁxanp|e of

the sanitary n optin

fiber, rayon fiber and acetate fiber, and superabsorption

polymer fiber. It is also possible to disperse and hold

superabsorption polymer grains in fiber interstices of the

fibrous web.

10 As a general rule, the panel P forming with the

absorbent member 1 comprises two, three, four or more layers

of the individual panels stacked one on another so far as each

opening H of each overlying panel P is divided in at least

two sections by the rib R of the panel P immediately

15 underlying the overlying panel P. The openings H of the

absorbent member 1 are not limited to the square shaped

openings but may be of circular, oval, rectangular,

triangular or other shape.

Fig. 3 is a perspective view showing the disposable

20 diaper as a specific example of the sanitary napkin adopting

the multi-layered absorbent member 1 shown by Fig. 1 as

partially broken away and Fig. 4 is a sectional view taken

along a line A - A in Fig. 3. The diaper 10 comprises a



the nulti-layered absorbent menber 1 shown by Fig. 1 as partially broken
away and Fig. 4 is a sectional viewtaken along aline A- Ain Fig. 3.
The diaper 10 conprises a 26 JANUARY 2005 -14 |iquid-pervious topsheet 11
a |iquid-inpervious backsheet 12 and the nulti-I ayer ed2ad98iAfemOhenber 1
di sposed between the topsheet 11 andl4-he backsheet 12. The diaper 10 is

l ongitudinally configured by a front waist region 13, a rear 5 waist region
15 and a crotch region 14 extendi ng between the front and rear trunk

regions 13, 15, The. d| Ond ontoyred iy i it i '
igutd b &St LONt0dned by ihpRaivtivdisnabkksappesi te end
10a extenglﬂﬁ |ng pgra?Fg$O%o each otﬁ%rlﬁgéns&e?seli of theygigger 10 andS

transversely opposite side edge Ob ext endi N, par ach oth
| ongi t udi A8l ¢ (’iﬁlet’ﬁ%la?ég‘éyeg%. qjtﬁcf eengcr 5‘te§1fgferrle8]|alosﬁul%d g’%gtﬂgiegle edgeser
10b curve inwardly of the diaper 10 so as to describe CirCU|?h arcs,

respect i vehy. tPpshdicdperl amd f uhe hrCkBhpRiséd-a pete SF2PFHuird- rési st ant
| eak-barrier cuffs 16 longitudinally extending in parallel to and spaced
15 from eaghgethernallopgcshei gided edgest A0t waispeceigienyl3, Thaeaisor bent
menber 1 conprises the first - fourth panels pl - p4 stacked one on

anothe in_th i i rectl : S : havi
The f1rst vaidt EBLE R ar e B B L e o1 20"

openi ngs H surrounded by the fi i
J front and rea¥ trunLIE%%i%%% 5??9”95f'bﬁﬁﬂ§ diaper 10 1is

contoured by longitudinally opposite ends 10a extending in
parallel to each other transversely of the diaper 10 and
transversely opposite side edges 10b extending in parallel
10 to each other longitudinally of the diaper 10. In the crotch
region 14, the side edges 10b curve inwardly of the diaper
10 so as to describe circular arcs, respectively. The diaper
10 further comprises a pair of liquid-resistant leak-barrier
cuffs 16 longitudinally extending in parallel to and spaced

15 from each other along the side edges 10b, respectively.
The absorbent member 1 comprises the first ~ fourth
panels pl ~ p4 stacked one on another in the thickness
direction of the absorbent member 1 each having the first and
second fibrous assembly ribs rl, r2 and a plurality of
20 openings H surrounded by the first and second fibrous
assembly ribs rl, r2. These panels pl ~ p4 are bonded together
in their regions in which the first and second ribs rl, r2

of the respective panels pl ~ p4 overlap one another.



assenbly ribs r1, r2. These panels pl - p4 are bonded together in their
regions in which the first and second ribs rl, r2 of the respective panels
pl - p4 overlap one another. -15 26 JANUARY 2005 A |iqui d-absorbent core 17
in the formof mat having no opening underlies the four2hPBHRY P2 The
absorbent nenber 1 is fixed to the didaper 10 by bonding the first panel

pl to the inner surface of the topsheet 11. The core 17 is 5 bonded to
respective inner surfaces of the fourth panel p4 and the backsheet 12.

Along the |ongiAud] nalhya0pppstie ends 110a ofheh@ordi apefnatOhatiagsversely
extending filmlike elastic menbers 18 associated with a waist-hole are

di sposed between.the 10 tqpshe 11 and.t he bac eet d under

t ensi on tB° PH@“?HHePngﬁfgégg %%ea%ftggé qﬁﬁgﬁbhé?hesgﬁéhgggg99%3€12. Al ong
the transversely opposite side edges 10b, |ongitudinally extendin

t hr ead- | | kemepast il FbHBErso 1e §33BET at LOYWPPRAFBY- Heft éfslrasrtePBEiﬁged under
tension to the 15 diaper 10 in the manner simlar to the elastic nenbers
18. In tpe tearhawairmier eginiadks ofr ébpetopskept okl malTrendwrst lt/apé
fasteners 2 are attached to the transversely opposite side edges 10b of

the di ﬁp?EoﬁgeaC’tBhéés%@éﬁfvéapﬁnéﬁsélﬁf\ﬁéei%f He Fdurtmapdnienapaver sel y

of the diaper 10. In the front
and the backsheet 12.

Along the longitudinally opposite ends 10a of the

diaper 10, transversely extending film-like elastic members

18 associated with a waist-hole are disposed between the

10 topsheet 11 and the backsheet 12 and bonded under tension to

the inner surface of at least one of these sheets 11, 12.

Along the transversely opposite side edges 10b,

longitudinally extending thread-like elastic mempbers 19

associated with leg-holes are bonded under tension to the

15 diaper 10 in the manner similar to the elastic members 18.

In the rear waist region 15, respective proximal ends of tape

fasteners 2 are attached to the transversely opposite side

edges 10b of the diaper 10 so that these tape fasteners 20

extend inward transversely of the diaper 10. In the front

20 waist region 13, a rectangular target tape strip (not shown)

is attached to the outer surface of the backsheet 12 so that

the respective tape fasteners 20 may be anchored on the target

tape strip.



20 wai st region 13, a rectangular target tape strip (not shown) is
attached to the outer surface of the backsheet 12 so that the respective
tape fasteners 20 may be anchored on the target tape strip. -16 26 JANUARY
2005 The | eak-barrier cuffs 16 lie inmrediately outside @ﬁéEN¥¢%ﬁ§Wérsely
opposite side edges | b of the absorbeh- nenber 1. Each of these

| eak-barrier cuffs 16 has a fixed side edge portion 16a firmy bonded to
the outer surface of the topsheet 5 11 and extending longitudinally of the

di aper 10, a fre@gesidex-B488i PPN 1601 ext Birekd diga d earach tigiafae the fi xed
side edge portion 16a transversely of the diaper 10 in the crotch region

14 and normal ly biased to ri i.aper molplel I |y
opposite FF§8§¥gﬁée§3r?Pgﬂglﬁgcgg%%F%%gghE%OO?ﬂ%g$gﬂ%¥2%sver2§ﬁ$ﬁ%# t he

di aper 10 and bonded to the outer  surface of éhe topshggt.l i% t he

col | apsedlstBeehiof (He e dre X —RAGTEE4r Chat 811§ 8GiSoAst 1559 15 AAF E%sti cal | y
stretchable nenber 21 is bonded under tension to the free side edge
portion 1@brafichhkcs gdkentiariporded uiof t6 osig etrhain r fdee wénblee tPPSPESTRY ext end
| ongi tudinally of the diaper 10 and covered with a marginal part of the

free side 1‘?0'91%Mﬂém&f@pngﬁehaﬁhbmmyt@f Fing. d Bapé hel (5l ast i ee nemdeer s 18,
19, 21 are relieved of their tension, resulting in that the diaper 10 is
longitUdi%%Bgyp%%%%%% ?&%ﬁe&%énhﬁﬂsriﬁHéE&CFréﬁséﬁgffﬁ%%d side edge
portion 16a transversely of the diaper 10 in the crotch region
14 and normally biased to rise on the diaper 10 and a
longitudinally opposite fixed end portions l16¢c collapsed
10 inward transversely of the diaper 10 and bonded to the outer
surface of the topsheet 11 in the collapsed state in the front
and rear waist regions 13, 15. An elastically stretchable
member 21 is bonded under tension to the free side edge
portion 16b of the leak-barrier cuff 16 so that the member
15 21 may extend longitudinally of the diaper 10 and covered with
a marginal part of the free side edge portion 16b.
Referring to Fig. 3, the elastic members 18, 19, 21 are
relieved of their tension, resulting in that the diaper 10
is longitudinally curved with its inner surface inside and
20 gathersarefbrmedalongthelongitudinallyoppositeends10a
as well as the transversely opposite side edges 10b and along
the respective free side edge portions 16b of the

leak-barrier cuffs 16. Consequently, the topsheet 11



20 gathers are forned along the longitudinally opposite ends 10a as wel |
the transversely opposite side edges 10b and al ong

si de edge portions 16b of the |eak-barrier cuffs 16. Consequently,
topsheet 11 - 17 26 JANUARY 2005 cooperates with the | e3kIPBARYE0tuffs 16

to for a pair of

strip by neans of

the respective free

t he

as

pockets opening i nwbrd transversely of the diaper 10. The
tape fasteners 20 are anchored on the target tape

pressure-sensitive adhesive applied on 5 respective inner surfaces of the
tape faﬁ@&‘%ﬁém{é E‘WP@H‘ P95 t Ons- o f e diher paig +of fegahpkes and the

wai st - hol e
portions Ila of the to

backsheet 12 asTheltepasiasdsiests vé stifepnebdgeepdtt it te64 St “eRE

| eak-barrier cuffs 16 extend outward transversely of the diaper 10 beyond
15 the SIdereﬂgbyp@@bm@n$ﬂIpxeﬂsmﬂmrianﬁﬁnmﬂeladh€$EV©u@EPlsﬁde0nedge

portion |Ila of the topsheet 11 is disposed between the
12a ofgthe

cuff 16 and

backsheetplZ and t

10

15

20

1onstn)fomnthepalrofleg holes and the waist-hole (not
shown) .

In the diaper 10, transversely opposite side edge
portions 1la of the topsheet 11 extend outward transversely
of the diaper 10 slightly beyond the transversely opposite
side edges 1lb of the absorbent member 1. Transversely
opposite side edge portions 12a of the backsheet 12 as well
as respective outer edge portions 16d of the leak-barrier
cuffs 16 extend outward transversely of the diaper 10 beyond
the side edge portions 1lla of the topsheet 11. The outer side
edge portion 1la of the topsheet 11 is disposed between the
side edge portion 12a of the backsheet 12 and the adjacent
outer edge portion 16d of the cuff 16 and firmly bonded to
the inner surface of at least one of the backsheet 12 and the
leak-barrier cuff 16. The side edge portion 12a of the
backsheet 12 and the adjacent outer edge portion 16d of the
leak-barrier cuff 16 are put flat and firmly bonded together.

The elastic member 19 associated with the leg-hole 1is

si de edge portion

e9?85§96§t1ﬂge§nguE@§cégl6$eﬁhe euber redgenpest i gretbdnaf the
irmy bonded to the inner surface of at |east one of the

In the diaper 10, transversely opposite side edge

t t d
di aper 10p8?kﬁhfl9p%%§gﬂdlgﬂar% §§§§§¥%gUtY§p§o ﬁgséﬁééggélggolgfogh?he

absorbent nenber 1. Transversely opposite side edge portions 12a of the



20 | eak-barrier cuff 16. The side edge portion 12a of the backsheet 12 and
t he adj acent outer edge portion 16d of the |eak-barrier cuff 16 are put
flat and firmy bonded together. The elastic nenber 19 associated with the
| eg-hole is -18 26 JANUARY 2005 di sposed between the si@@lAdyRYp¥Pii on 12a
of the backsheet 12 and the adjacent!&uter edge portion 16d of the

| eak-barrier cuff 16 and bonded under tension to the inner surface of at

| east one of the backsheet 12 and the |eak-barrier cuffs 16. 5 In the

vicinity 8$s%9§ehoﬂgéﬁgggn§ki%i@%pgﬁbéep893§oﬁoﬁkaQﬁfEh@_ghéﬁgheée,
portions o he topsheet 11 and the “backsheet 12 extendi ng outward

| ongi t udi nal | t he di aper 10 beyond_the l.ongi in iLte ends |la
of the  abecrRARe R T BPESPU BT hna I Fary HEndea T SRLEREF. 10 In
the diaper 10, the flow of excretion has its direction successively

def | ect edcb§ft he dnq drondast yndgrd tereiogetpntne i hier sRes efpétti ve
panels pl - p4 while gradually absorbed by these panels pl - p4 so that

t he fl ow oEagxcoreich theapadkyhset et ahdotrheheed k+isd ripiaselcydf ¢ dwar d t he
fourth panel 15 p4. The anmpbunt of excretion which has not been absorbed by

the figst-fourth,panelscphieyRf kacaksiPatiyatNeoppbeité.endd goad is a

perspective view depicting a sanitary napkin 30 as another exanple of the
sanitary apticle a49pLingo,! g Ml dhs! Bera apsgohent MATRRq Leshown by

Fig. 1 and"Fi

backsheet 12 extending outward longitudinally of the diaper

10 beyond the longitudinally opposite ends la of the
absorbent member 1 are put flat and firmly bonded together.

10 In the diaper 10, the flow of excretion has its
direction successively deflected by the first rib rl and the
second rib r2 of the respective panels pl ~ p4 while gradually
absorbed by these panels pl ~ p4 so that the flow of excretion
rapidly spread from the first panel pl toward the fourth panel

15 ©p4. The amount of excretion which has not been absorbed by
the first~fourth panels pl ~ p4 is absorbed by the core 17.
Fig. 5 is a perspective view depicting a sanitary

napkin 30 as another example of the sanitary article adopting

the multi-layered absorbent member 1 shown by Fig. 1 and Fig.

20 6 is a sectional view taken along line B - B in Fig. 5. The
napkin 30 comprises a liquid-pervious topsheet 31, a

liquid-impervious backsheet 32 and the multi-layered

absorbent member 1 disposed between the topsheet 31 and the



20 6 is a sectional view taken along line B- Bin Fig. 5 The napkin 30
conprises a liquid-pervious topsheet 31, a |iquid-inpervious backsheet 32
and the nulti-layered absorbent menber 1 di sposed between the topsheet 31
and the - 19 26 JANUARY 2005 backsheet 32. The napki n 386 IANWRK B0 ed by

| ongitudinally opposite ends 30a ext¥nding transversely of the napkin 30
and destined to lie back and forth with respect to wearer's shorts and
transversely opposite side edges 30b extending 5 longitudinally of the

napkin 3 destiped gl hgprl Ongy tihe coneguelesyofohferweangniy shorts.
In the v?%?ﬁ?%y of the sige e%ges 306; fﬁé napki n XO hgs a pair of

| i quid-resistant barri flaps 33 extending._i |l t her
Iongitudi%%???l%?f?ﬁgsﬁgﬁﬁ?ﬁﬂgﬁﬁéﬁﬁ§fﬁnggggg Eyf%ﬁﬁggcﬁg%%ﬁgﬁﬂf?QﬁsverseIy
of the napkin 30. Substantially in the mddle region of the napkin 30, the
topsheet @astinedrtrediqinarkaapredeaiduy bEh dpsmasd 82 WHates 1S5SNPehGer si des
extending in parallel to the side edges 30b of the napkin 30. The

absor bent ap@nberahsive rexposedppbsatigh tdide Isdggeni Bgb 34eatenbeéngopsheet
31. The absorbent nmenmber 1 conprises the first - fourth panels pl - p4

stacked in,a.d[aehLon,ofr tRei fadibi £hoessd detbsiantbal Ly dibddenei ddie
regi ons o tﬂe respective panels pl - p4, the absorbent nenber 1 has the

first andlgggggges of the wearer's shorts.

In the vicinity of the side edges 30b, the napkin 30
has a pair of liquid-resistant barrier flaps 33 extending in
parallel to each other longitudinally of the napkin 30 and

10 spaced from each other transversely of the napkin 30.
Substantially in the middle region of the napkin 30, the
topsheet 31 is formed with a rectangular opening 34 with its
longer sides extending in parallel to the side edges 30b of
the napkin 30. The absorbent member 1 is exposed through this

15 opening 34 of the topsheet 31.

The absorbent member 1 comprises the first ~ fourth
panels pl ~ p4 stacked in a direction of their thickness.
Substantially in the middle regions of the respective panels
pl ~ p4, the absorbent member 1 has the first and second

20 fibrous assembly ribs rl, r2 and a plurality of openings H
surrounded by these ribs rl, r2. The panels pl ~ p4 have
neither the first and second ribs rl, r2 nor the openings H

in the regions other than the middle regions. These panels



20 fibrous assenbly ribs rl, r2 and a plurality of openings H surrounded
by these ribs rl, r2. The panels pl - p4 have neither the first and second
ribs rl, r2 nor the openings H in the regions other than the mddle

regi ons. These panels -20 26 JANUARY 2005 pl - p4 are bdhdeWAne?®d anot her
in their zones in which the first antfsecond ribs rl, r2 of these panels
pl, p2 overlap one another. A |iquid-absorbent core 35 in the formof mat
having 5 no opening underlies the fourth panel p4. The absorbent nenber 1
is fixed po tha Bapkbdh3& hdendingtide ifi tskipanehes pin hitdhethaner
surface of the topsheet 31. The core 35 is bonded to respective inner

surfaces 9Irébea£§tgbé{grf§g%{%sg%1fa9§ 5P%@g&?&%@s?’g;-léilgzmse?%p er flaps

33 lie imredatel u ransversely posit e edges b of the
absorbent nenber 1. Each of these barrier flaps 33 has a fixed side edge
portion 983 #RPR9Tbonded to the outer surface of the topsheet 31 and
extending longitudinally of the napkin 30, a free side edge 15 portion 33b
ext endi ng out wahdligandvapsetiyent ¢dee nHpkim t3@ fiopn o magdheviagi on and
normal Iy biased to rise on the napkin 30 and a longitudinally opposite
fixed £ndnpobheansg33edetalileapsedt aduwatd garadisves sel ynef abberpapki n 30 and

firmed bonded to the outer surface of the topsheet 31 in this

member 1 is fixed to the napkin 30 by bonding the first panel
pl to the inner surface of the topsheet 31. The core 35 is
bonded to respective inner surfaces of the fourth panel p4
and the.backsheet 32.

10 The barrier flaps 33 lie immediately outside the
transversely opposite side edges 1b of the absorbent member
1. Each of these barrier flaps 33 has a fixed side edge portion
33a firmly bonded to the outer surface of the topsheet 31 and
extending longitudinally of the napkin 30, a free side edge

15 portion 33b extending outward transversely of the napkin 30
in its middle region and normally biased to rise on the napkin
30 and a longitudinally opposite fixed end portions 33c
collapsed outward transversely of the napkin 30 and firmed
bonded to the outer surface of the topsheet 31 in this

20 collapsed state in the vicinity of the longitudinally
opposite ends 30a of the napkin 30. An elastically

stretchable member 36 is bonded under tension to the free side

edge portion 33b of the barrier flap 33 so that the elastic



20 col l apsed state in the vicinity of the longitudinally opposite ends 30a
of the napkin 30. An elastically stretchable nenber 36 is bonded under
tension to the free side edge portion 33b of the barrier flap 33 so that
the elastic -21 26 JANUARY 2005 nenber 36 may extend | dn{iNUARIOPy of the
napkin 30 and covered with a margi naP!part of the free side edge portion
33b. In the vicinity of the transversely opposite side edges 5 30b of the
napki n 30, portions of the topsheet 31 and the backsheet 32 extending

outward tpansyer sel agf dherbsiientudirenbes df beyongapbent sanavar sely
opposite side edges Ib of the absorbent nenber 1 are put flat and firmy

bonded to o_li jcinity of l.angt tyudi I ite ends
308 10 of CPheTRpl hIsh, erE She B 1 Fiparcer i tandornE " backsheet 32
extending_outward longitudinally of the absorbent nmenber 1 beyond the

transvers ﬁ?'opposite side wedges |a of the absorbent nenber 1 are put flat
and firmy bonded together. 15 In the napkin 30, the flow of excretion has
its direction $ucdessivéehytaefl cbeetrdystdsdliy sppandtsetioriediols r1, r2
of the respective panels pl - p4 while gradually absorbed by these panels

pl - p$ sgobhat the hhpwiaf 38xcpetitednsr agi dhy sppendetram the thest panel
pl toward the fourth panel

backsheet 32 extending outward transversely of the absorbent

member 1 beyond the transversely opposite side edges 1lb of

the absorbent member 1 are put flat and firmly bonded together.

Also in the vicinity of the longitudinally opposite ends 30a

10 of the napkin 30, portions of the topsheet 31 and the
backsheet 32 extending outward longitudinally of the
absorbent member 1 beyond the transversely opposite side
edges la of the absorbent member 1 are put flat and firmly
bonded together.

15 In the napkin 30, the flow of excretion has 1its
direction successively deflected by the first and second ribs
rl, r2 of the respective panels pl ~ pé4 while gradually
absorbed by these panels pl ~ p4 so that the flow of excretion
rapidly spread from the first panel pl toward the fourth panel

20 p4. The amount of excretion which has not been absorbed by
the first~fourth panels pl ~ p4 is absorbed by the core 35.

The topsheet 11, 31 may be formed with a

liguid-pervious sheet such as nonwoven fabric or porous



20 p4. The ampount of excretion which has not been absorbed by the
first-fourth panels pl - p4 is absorbed by the core 35. The topsheet 11,
31 may be fornmed with a |iquid-pervious sheet such as nonwoven fabric or
porous -22 26 JANUARY 2005 plastic film preferably by a6JANHARK 8% vi ous
hydrophilic sheet. The backsheet 12;232, the |eak-barrier cuffs 16 and
the barrier flaps 33 may be fornmed with hydrophobi ¢ nonwoven fabric,

| i qui d-inpervious plastic filmor a |am nated sheet 5 consisting of

hydr ophobj,¢; 8epwoy ey f abriecangdpl Bt he1fhlhmu-ppEef 8Labhyabypaibreat habl e
but liquid-inpervious sheet. It "is also possible to use, as the stock

material for the . .backsheet 12, .32,.the |eak-b |.er ff t he
barrier Fﬁgﬁ '3§?“%%ﬁf@§$¥§&h8%mo§%h f%%r|%??%giééﬁﬁﬁxéﬁéﬁfggéf?g§ 10
conprisin% melt bl own _nonwoven fabric having a high water-resistance of
whi ch t he bgd@%ﬁn%ﬁ%ﬁ%é%msaﬁﬂﬁ€é§ea£@rm§§ﬁﬂvﬁ%H@Hgﬁ§¥m%€ﬁ:§HQ@PV§Hrfaces of
melt bl owmm nonwoven fabric having a high strength and a high flexibility.
The nonwo¥ehrfabritguay-bepset ected fasoma fgloupr a8 amiclagdicnghsptin | ace
nonwoven fabric, needl e punch nonwoven fabric, nelt blown nonwoven fabric,

ther meg b@BHsﬂQB%ﬁ#ﬁ%E HadghosiRURoheRdenopupren dablaand ¢heni cal bond
nonwoven fabric. The conponent fiber of the nonwoven fabric may be
sel ect ed %Eg@e%agﬁguk?yian%lr%%it@a%ba%l ¥8lce{i&SidP%XS?%%ué‘@neet. It
is also possible to use, as the stock material for the
backsheet 12, 32, the leak-barrier cuffs 16 and the barrier
flaps 33, composite nonwoven fabric (SMS nonwoven fabric)
10 comprising melt blown nonwoven fabric having a high
water-resistance of which the opposite sheet surfaces are
sandwiched between sheet surfaces of melt blown nonwoven
fabric having a high strength and a high flexibility.
The nonwoven fabric may be selected from a group
15 including spun lace nonwoven fabric, needle punch nonwoven
fabric, melt blown nonwoven fabric, thermal bond nonwoven
fabric, spun bond nonwoven fabric and chemical bond nonwoven
fabric. The component fiber of the nonwoven fabric may be
selected from a group including polyolefine, polyester and
20 polyamide fibers and conjugated fiber of
polyethylene/polypropylene or polyester.

The core 17, 35 may be formed with a mixture of fluff

pulp and high absorption polymer grains compressed to a



20 polyam de fibers and conjugated fiber of polyethyl ene/pol ypropyl ene or
pol yester. The core 17, 35 may be forned with a m xture of fluff pulp and
hi gh absorption polyner grains conpressed to a - 23 26 JANUARY 2005
desired thickness and then entirely covered with a wat 8¢ PBIARYAIS sheet
(not shown) such as tissue paper. Bon#i-ng of the absorbent nenber 1 and the
core 17, 35 to the sheets 11, 12, 31, 32, fixing of the sheets 11, 12, 5
31, 32, the leak-barrier cuffs 16 and the barrier flaps 33, and attaching

of the el @stipcHEMIRISkASss19%ndl, tBEnMynberetarriedeostl usity saitable
adhesive such as hot nelt adhesive or pressure-sensitive adhesive or a

heat - seal i ng_techni que, i t t ssheep. descri bed as the
10 conpon%ﬁ?eﬁfp?ﬁ%l%?%pggé%g gggﬁegﬁégg?tﬁ%ggaﬁ%tg?ysnapE?g 30, it should
be understood that the topsheet 11, 31 is

ot _essent. al forlghe di aper
10 and napki n 3BORAHNY HRE A PRSRE PeRENBER S nhy 2 B 1T &S ngged on the
di aper 10 or the napkin 30 in the absence of the topsheet 11, 31. 15 This
i nvent i ontbstappsheabs el hotldnl3l t 32he idiisywosdbithe ghgpérs 10.akd/t he
sanitary napkin 30 but also to a |iquid-absorbent pad for continence
controf . 31243 WA S GAIMER ileS: cuffs 16 and the barrier flaps 33,

and attaching of the elastic members 18, 19, 21, 36 may be
carried out using suitable adhesive such as hot melt adhesive
or pressure-sensitive adhesive or a heat-sealing technique.
While the topsheet 11, 31 has been described as the
10 component of the diaper 10 as well as the sanitary napkin 30,
it should be understood that the topsheet 11, 31 is not
essential for these diaper 10 and napkin 30 and the absorbent
member1Imn1bedirectlyexposed<n1thediaper1Ocn:thenapkin

30 in the absence of the topsheet 11, 31.
15 This invention is applicable not only to the disposable
diaper 10 and the sanitary napkin 30 but also to a

liquid-absorbent pad for continence control.



26 JANUARY 2005 1. A sanitary article (10) having a nmulti-|ayered absorbent

menber

(1) which includes a panel

(P) nmade of a 5 fibrous web having a

conpressive recovery elasticity, a plurality of openings_ ( ext endi ng
through said panel in a thickness direction thereof and?paUé4YeAL from

another in a direction orthogonal
plurality of fibrous assenbly regions (R) extendi ng between

t0%%ai d thickness direction and a

10 each pair

of adjacent said openings; said panel (P) including two or nore individual

panel s

a plural gy Tofrsopenitved (Ify): out of alignment with the

(p) stacked one on another in said thickness direction each

correspondi ng

havi ng

openings (h) in the individual panel (p) 15 imedi ately underlying the
precedent individual panel (p); said article being characterized in that:
each of the openings (h) in the precedent individual panel (p) is divided

in two or nore _sections by said fibro assenbly reg
i ndi vi dudl- pand GGG &L L20 @:Pderﬁgﬁ dh

(p). 2. the sanitary article (10) according to Caim1, wherein a
total opemisogemda mgmitdre bbenvingsh (hpcindeespepenee d&l)d na

panel

g

ons,_ ( in_the
éapfgéi%%giaY%ﬂ?%idual
des 0963 JANUARY

2005 individual panels (p) is in arange of 15 - 1300 mm 2 and a ratio of
sai d ot ;i RRIY¥ NgeBr eémvdind he epapimgsiik) tecavéoyalelasticity, a

10

15

20

plurality of openings (H) extending through said panel in a
thickness direction thereof and spaced one from another in a
direction orthogonal to said thickness direction and a
plurality of fibrous assembly regions (R) extending between
each pair of adjacent said openings;

said panel (P) including two or more individual panels
(p) stacked one on another in said thickness direction each
having a plurality of openings (h) out of alignment with the
corresponding openings (h) in the individual panel (p)
immediately underlying the precedent individual panel (p);
said article being characterized in that:

each of the openings (h) in the precedent individual
panel (p) is divided in two or more sections by said fibrous
assembly regions (R) in the individual panel (p) immediately

underlying the precedent individual panel (p).

2. the sanitary article (10) according to Claim 1, wherein

a total opening area of the openings (h) in respective said




surface area in respective said individual panels (p) is in a range of 20
- 80 % and wherein the total opening area of the 5 openings (h) in each of
t he individual panels (p) and the total opening area of the o en| ngs (h)
in the panel (p) inmediately underlying the precedent |?‘?d'|A’¥7‘iU ?)sgnel (p)
are given in a relationship of the pfecedent individual panel (p) _< the

i ndi vidual panel (p) inmmediately underlying said precedent 10 i ndivi dual
panel (p). 3. The sanitary article (10) according to Claim1 or 2, wherein
a fiber density in each of the individual panels (p) and a fiber density

in the p%%'w&%al"??ﬁ!e%eép’ yrdex |aY§:QQge1:53ﬁ he priexedant drdbvigusd panel

(p) are given in a relationship of the precedent i ndi vi dual panel (p) ?

th di d | I d I
panel | (B Foh L Pt HRy SFtTchs Li0) “REAaP ?J'nghﬁée%edae“‘*“é’ﬁké'rﬁ.”ﬁ'

said fi brous assenbly regions (R) in respective s ual anel s (p)
are defi rred fngcen aglegr N £ SO CLLVEt Saf-?b%ﬁﬁé"éé&@ﬁb?@”?? Y??I ' &t endi ng

parallel to and spaced -26 26 JANUARY 2005 from one another in an% one of
| ongi t udianakbnger afsi@rs @ dahcanabihieqes ndthect domb crrhinglaweal PEytlee second
fibrous assenbly ribs (r2) extending parallel to and spaced from one
another 4 fljd @61 OR dAHiehgecid NG ds&iidudilr gehe 08 @f) Fal dhei tstal
opening area of the openings (h) in the panel (p) immediately
underlying the precedent individual panel (p) are given in a
relationship of the precedent individual panel (p) < the

individual panel (p) immediately underlying said precedent

10 individual panel (p).

3. The sanitary article (10) according to Claim 1 or 2,
wherein a fiber density in each of the individual panels (p)
and a fiber density in the panel (p) immediately underlying
15 the precedent individual panel (p) are given in a relationship
of the precedent individual panel (p) 2 the individual panel

(p) immediately underlying said precedent individual panel

(p) .

20 4. The sanitary article (10) according to Claim 1, wherein
said fibrous assembly regions (R) 1in respective said
individual panels (p) are defined by a plurality of first

fibrous assembly ribs (rl) extending parallel to and spaced



5 fibrous assenbly ribs (rl) so that each of said openings (h) is defined
by each pair of adjacent said first fibrous assenbly ribs (rl) and each
pair of adjacent said second fibrous assenbly ribs (r2) intersecting said
pair of adjacent said first fibrous assenbly ribs (r1).20@NJARYRESanitary
article (10) according to daim1, whétein said openings (h) are locally
formed in desired regions in respective said individual panels (p). 15 6.
The sanitary article (10) according to Caim1, wherein at |east one of
respective said individual panels (p) contains superabsorption polyner of

|'s Tormed Wi han a%%sc%tie% bhbr exe o‘ﬁ’e?oﬂ'?ﬂﬁv‘u@{n§llpefﬁ@ﬁ@i’z@i‘b@narﬁ)@' ymer.
20 7. The sanitary article (10 according to daiml, wherein a

| i qui d- absar.bent core n.the.form,

17 f h i
underlie® Jfﬁﬁbpﬁﬁ§thﬁgg ?“%éi&luﬁaﬁv Hug @%%ﬁgﬁyklg ?85 BSHELy

ribs (r2) extending parallel to and spaced from one another
in a direction intersecting said direction of said first
5 fibrous assembly ribs (rl) so that each of said openings (h)
is defined by each pair of adjacent said first fibrous assembly
ribs (rl) and each pair of adjacent said second fibrous
assembly ribs (r2) intersecting said pair of adjacent said

first fibrous assembly ribs (rl).

10
5. The sanitary article (10) according to Claim 1, wherein
said openings (h) are locally formed in desired regions in
respective said individual panels (p).

15 6. The sanitary article (10) according to Claim 1, wherein
at least one of respective said individual panels (p) contains
superabsorption polymer of is formed with an absorbent fibrous
web made of superabsorption polymer.

20 7. The sanitary article (10) according to Claim 1, wherein

a liquid-absorbent core (17) in the form of a mat having no

opening underlies a lowermost one of said individual panels

(p) .



