-1 - BODY FLU D ABSORBENT ARTI CLE This invention rel ates genef%@qghigjbégy
fluid absorbent articles and, nore particularly to disposable boﬂ%ziluid
~dFabsorbent articles such as sanitary napkins or nenstruation pads for
absorptive retention of nenstrual discharge, incontinence pads, bed pads,
sheets for surgical operation and diapers. D sposable body fluid
absorbent articles such as sanitary gapkins or di sposabl e di apers
conventional |y conprises a |iquid-permeabl e topsheet, a |iquid-inpermeable

backsheet and a |iquid-ab | #ﬁ& t hese sheets. It is
wel I known, for exanple, ?%%%%@%% en% igp I'catron Publication

(Kokoku) No. Sho57-17081 and Japanese Patent Application Laid-Open (Kokai)
Nos. Hei 2-193663 and Hei 6- 78949 to formthe topsheet by a nonwoven fabric
~or a synthetic resin filmhaving a plurality of openings or capillaries for
passage of body Thisd dnvendtiem Hedatps hegeterakly opbai npodyr Epidd ari es

and consisting of a synthetic resin filmand nonwoven fabric | am nated

i nt egr al | yabaorbehedaypholessandaceopé paret vl dely ctd ehispdddblle Berly
topsheet of prior art has certainly achieved sone positive effects but has

been had semgigrogbeBepent Oblrt4eles such as sanitary napkins or

menstruation pads for absorptive retention of menstrual
discharge, incontinence pads,'bed.pads, sheets for surgical
operation and diapers.

Disposable body fluid absorbent articles such as
sanitary napkins or disposable diapers conventionally
comprises a ligquid-permeable topsheet, a liquid-impermeable
backsheet and a liqdid-absorbent core disposed between these

- sheets. It is well known, for exampie, in Japanese Patent
Application Publication (Rokoku) No. Sho57-17081 and Japanese
Patent Application Laid-Open (Kokai) Nos. Hei2-193663 and
Hei6-78949 to form the topsheet by a nonwoven fabric or a

| syﬁthetic resin fiim having a plurality of openings or
capillaries for passage of body fluid or a sheet having the
-similar openings or capillaries and consisting of a synthetic
resin film and nonwoven fabric laminated integrally laminated
upon a surface of the_synthetic resin film.

The topsheet of prior art has certainly achieved some

positive effects but has been had some problems as follows:
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stay therein and give a wearer disconfort feeling or contrariw se may
-ispread along a surface of the topsheet under a capillary effect of fibers

dependi ng

the case of the topsheet nmade of a synthetic resin sheet,

on the fiber orientation and cause a | eakage of body fl uid.

,_2_ In the case of the topsheet nade of a nonwoven fabric, body fluid may

In

gl oss, slimness

and chilliness (coldness) peculiar to sgnthetic resin often give the wearer
an unconfortabl e touch. In addition, the topsheet nade of such nmaterial
tends to cImtthetcase ofatkhe' sopkheetomadbos€! ¥ honweaen fabpaes beltyeen

the skin and the topsheet
Finally, ip1ifig fagesehy! BRetaPANGRA G208 R w

al ly. b
resin filmand nonwoven™ fabric sheet Fam nated I ntegra

of the fil
be expensi
princi pal
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required to maintain a desired breathability.
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obj.ect of the invention-toqgrovide'body fluid absorbent articles

nfilbess slemsndingamn thal Edhesody

fluid discharged thereon to be rapidly transferred into the article. The
obj ect setofiehbathomeand eatsevadleakaydi 6§ bedy fluid. In the case

of the topsheet made of a synthetic resin sheet, gloss,
sliminess and'chil;iness~(coldness) peculiar to synthetic
resin often give the wearer an uncomfortable touch. 1In
addition, the topsheet made of such material tends to
contract the wearer's skin too closely to leave a space
between the skin and the topsheet required.to maintain a
desired breathability. Finally, in the case of the topsheet
made of the sheet consisting synthetic resin £film and
nonwoven fabric sheet iaminated integrally upon the surface
of the film, such laminated sheet is liable to become rather

rigid and to be expensive.

In viéw of the problems as have been described above,
it is a principal object of the invention to provide body
fluid absorbent articles improved to minimize the previously
mentioned problems and to allow body fluid discharged thereon

to be rapidly transferred into the article.

The object set forth above is achieved, according to
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-3- the invention, by a body fluid absorbent article including a topsheet
havi ng a ski n-contactabl e surface, a skin-. noncontactabl e surface opposed-
"to the skin-contactable surface and a plurality of |iquid passages

ext endi ng through the topsheet fromthe skin-contactable surface-to the
ski n- noncontactabl e surface and arranged so as to be spaced apart one from
another in a direction along planes defihned by the skin-contactable = and
ski n-noncont act abl e surfaces, respeciively, wherein the topsheet

TP 5 s e B SR e

surface of the base |ayer to for I n-cont act e sur ordi ng

t t her | . the | ti h bent ticle  furth
comr i ses. OPRHELEr et L o ERePoP PPk ers AP LRco e R iAo Bn SR

ski n-noncont act abl e surface _of t he t opsheet wherein t he | i qui d-
absor bent / @PRFORFIEtaRLe: EBEHAFSesORPAFEHOPEPI | Eheecskdnbacatiagyablende of
a nonwoven fabric and a hydrophilic second fl ocked |ayer |am nated

i ntegral |l yswrface ang & whacel vy o H@ﬂmyamd@@xt&@qn@f tArdaghoven
fabric to formthe skin- noncontactable surtface. Fig. 1 is a perspective

view showi £e o §98héat Y P8Rt ReObKEROSbAY AL 8188 uR EaBe  REC kbl sRTROT ToNt
noncontactable surface and arranged so as to be spaced apart |
one from another in a direction along planes defined by the
skin-contactable aﬂd skin-noncontactable surfaces,
respectively, wherein the topsheet comprises a base layer and
a flocked layer laminated integrally with a top surface of
the base layer to form the skin-contactable surface.

According to another émbodiment of the invention, the
absorbent article . further comprises @ a liquid-
absorbent/diffusive sheet provided on the skin-noncontactable
surface of the topsheet wherein the liquid-
absorbent/diffusive sheet comprises a hydr§philic second base
layerl made of a nonwoven fabric and a hydrophilic second
flocked layer laminated integrally with a top surface of the
second base layer made of a nonwoven fabric to form the skin-

noncontactable surface.

Fig. 1 is a perspective view showing a sanitary napkin

or menstruation pad as a specific embodiment of the invention
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-4- as viewed from above a skin-contactable_§unféce7thereof; Fig. 2is a
scal e-enl arged sectional view schenatically and partially showing an

“<enbodi ment of a topsheet nmmking part of the sanitary napkin, Fig. 3 is a

view sinmilar to Fig. 2 showi ng anot her enbodinent of the topsheet naking
part of sanitary napkin; Fig. 4 is a viewsimlar to Fig. 2 showi ng stil
anot her enbodi nent of the topsheet anddﬁ | i qui d- absorbent/diffusive sheet-
conbined with the topsheet; and Fig. 5 Is a schematic di agram show ng

exanpl es ofs RS £ibitHidvd 4l sk -Gt e 0Cd smgf dod 1ORrddEock, pile)
Is curved 1n a flocked layer. EEta%?i 0 QQ%O y tlul é%sggﬁéﬂt atticle
according to the,dnvention wlJl be re fully.understood fromthe
Gocori pt Pon_of g2 1A Atadershitided BectigRaT. ALEN st {fat y
enbodi ment of the invention given hereunder in reference with the
acconpanyiafifl magliiedsly shgwing ansepbediment \of A dnpshestngakisgrparty
napki n or nmenstruation pad as viewed from above a skin-contactabl e side
thereof. offhcheasanbtagryapapkimpsi cally conprises a |iquid-perneable _
topsheet 1, a |iquid-inpernmeable backsheet 2 and a |iquid-absorbent core 3
di sposed betveerpi{ies§ 4WO 5 view similar to Fig. 2 showing another
embodiment of the topsheet making part of sanitary napkin; -

Fig. 4 is a view similar to Fig. 2 showing still
another embodiment of the +topsheet and a liquid-
absorbent/diffusive sheet combined with the topsheet;.and

Fig. 5 is a schematic diagrmn showing examples of

manners in which a distal end of each short fiber (flock,

pile) is curved in a flocked layer.

Details of a body fluid absorbent article according to
the invention will be more fully wunderstood ’from the
description of a sanitary ﬁapkin or menstruétion pad as a
specific emBodiﬁent of the_ invention given hereunder in
reference with the acqompanying draﬁings.

Fig. 1 is a perspective view showing a sanitary napkin
or menstruation pad as viewed from above a Skin-éontaétéble
side thereof. The sanitary népkin basically comprises a

liquid-permeable topsheet 1, a liquid-impermeable_backsheet

2 and a liquid-absorbent core 3 disposed between these two
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-5- sheets 1, 2. The topsheet 1 entirely covers the backsheet 2 as well

as the absorbent core 3 and is sealed along |ongitudinally opposite ends
-of the sanitary napkin so as to hold the formthereof as the sanitary
napkin. Fig. 2 is a scale-enlarged sectional view schematically and
partially showi ng the topsheet. The topsheet 1 has a skin-contactable
surface 4, a skin-noncontactable surfacg.5 opposed to sai d skin-contactable
surface 4 and a plurality of Iiquid passages ) More specifically, the

topsheet Ehee#Brises.a PRSCtbPYREeY ﬁ@h@ﬁépjﬁ@fbéﬁy%e@ ‘backKi¥hdis e | ayer
7 has a plurality of the |liquid passages extendi ng through the base

| ayer 7 betweepg i9p ggd étcHBs%itkIean SCO’IJ::[ 1]9 thg{‘ﬁgfh%?gcbﬁ&? gq]]rran ed

al ong the surfaces 9, 10710 be spaced apa

passages b ﬁéﬂ@ngtance The fl ocked 8 is, lamnated
|ntegrally YsGPPREdte snpdenefphbe $%§b a?YbWaE%éﬁssQﬁa%nto
adhesi ve | ayer 11 applled on the top surface 9 so as to define the

.ski n- cont abwaddl &heufame thertod lassehensanitary mapkiof. a thernopl astic
resin film Wile the thernoplastic synthetic resin filmis preferably a

low density pokyglepiie a Eichile-sngArqgeal y@&ezbﬁaf v Dw RUDEHAPI £ f rom
t he viewpoi nt of the manufacturing cost, a | mof the other type na

also used,agy'gagymgfiy showing the topsheet. The topsheet 1 has a

skin-contactable surface 4, a skin-noncontactable surface 5
.opposed to said skin-contactable surface 4 and a plurality of
liquid passages 6. More specifically, the topsheet 1
comprises a base layer 7 and a flocked layer 8. The base
layer 7 has a plurality of the liquid passages 6 each
extehding through ﬁhe base layer 7 between top and bottom
surfaces 9, 10 thereof and being arranged along the surfaces
9, 10 to be spaced apart from the adjacent liquid passages by
a given distance. The flocked layer 8 is laminated
_integtally with the top surface 9 of the base layer 7 by
means of an adhesive layer 11 applied on.the top surface 9 so
as to define the skin-contactable surface 4.

The base layer 7 is made of a thermoplastic resin film.
While the thermoplastic syhthetic resin film is preferably a
low density polyolefine film such polyethylene or
polypropylene from the viewpoint of the manufacturing cost,

a film of the other type may be also used, for example,
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-6- polyester, polyam de, EVA or nylon. The filmmay have a thickness of 7
- 30 [err]. The thernoplastic resin filmenployed as the base |ayer 7 may

“"Pe replaced by a nonwoven fabric of thernoplastic synthetic fibers. The
nonwoven fabric may be a nelt blown, spun |aced, needl e punched, thermally
bonded, spun bonded or chem cally bonded nonwoven fabric of fibers obtained
fromthe previously nentioned synthetic_gesin. The nonwoven fabric sheet .
generally has a basic weight of 10 - 35 g/nferr], a density of 0.15 - 1.25

g/cnierri '@md.yaesfﬁeiqnepcslyémﬂdéb- B dor! tnydlepu! drke ¢ider Csﬁoﬁ;gdh‘ak}%t 4 he

fibers may be al so conjugate fibers of a cOre/sheath type isting of a

Iom/neltingﬂ%?HHéégﬁgfhfqngﬁpgat and a high nelting point resin conponent.
ynt n

Both the s etic resin fil'm.dhd the nonwoven fabric preferably present
hydrophilicity fr n1%pe vie%goint of rapid transfer of body fluid. To

achi eve this, thé“?’fy REPPRlpgdin nesipctilmanmpyad asi khedrasedayges hetic
resin filmand the nonwoven fabric preferably contain a suitable

hydr ophi | i di tR@¥nkencreplagedt byr aencnmgvegenfakufioweblf krteexmaplastic
Qtherwise, the filmor the fabric or the fibers is preferably applied on a
surface t heymthetiich Silkedsy.dr Gy InctivoteD RHH Y mELBe A mEld IBXbwgeNt -

These agents may be, in addition to polyethylene glycol well known as

surfactant gpun laced, needle punched, thermally bonded, spun bonded or
'chemically bonded nonwoven fabric of fibers obtained from the
previously mentioned synthetic resin. The nonwoven fabric
sheet generally has a basic weight of 10 ~ 35 g/m?, a density
of 0.15 ~ 1.25 g/cm® and a fineness of 0.3 ~ 10 d. It should
be understood that the fibers may be also conjugate fibers of
a core/sheath type consisting of a low melting point resin
component and a high melting point resin component.

Both the éynthetic resin film and the nonwoven fabric
preferably present hydrbphilicity from the viewpoint of rapid
transfer of body fluid. To achieve this, the synthetic resin

~ as the starting material of the synthetic resin film and the
nonwoven fab%ic preferably contain.a suitable hydrophilicity
enhancing agent or wetfiﬁg agent of well known art.
Otherwise, the film or the fabric or the fibers is preferably
applied on a surface thereof with the hydrophilicity

enhancing agent or wetting agent. These agents may be, in

addition to polyethylene glycol well known as surfactant,
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-7- suitable resin such as CMC or PVA. The liquid passages 6 are preferably
provided-in the forns of tapered capillaries 12 extending fromthe bottom
-~surface 10, as shown. In order to ensure that body fluid can be rapidly
transferred into the absorbent core 3 under the capillary effect, the
capillaries 12 are distributed at a density of 5 - 150 .
capillaries/cnferr] and each of theseycapillaries 12 preferably has a
dianeter of 0.15 - 6 nmmat a proximal end thereof and a dianmeter of 0.1 ~

2.5 mMm at gufitsbhpé ﬁéé‘lﬁhﬁﬁéﬁfasF@M@hérof’Vihe capillary 12 is preferably
l[imted to 0.05 -~ in order to mnimze its deformation,

rap ST?”F'rSns'f Ef"s@%”?—’%ﬁgl&‘“é 35858 e SLFE T Ghrerideg HBEERE "
conpri ses ural ity of hydrophobic, short fibers 13 in the forn1of fl ocks
(piles). TE%P@TﬁOPtf flapaxed capillasifedl én extengdisg |fxan theybekEom

adhesive layer 11 so as to be substantially vertical to the top surface 9
of the bassutrfigee 0, daslxiwnds Tnberdef3tgeemswmte \thety bodyf fhaidl eagt h of
0.3 ~1.5m a fineness of 0.3 - 2 d and a basic weight of 8 ~ 15

g/nferr]. Bachaplidl e%ea%q&r%ab%&ol%ué el ycaf@pfduﬁaeﬁ%he have
a distal end thereof curved as shown by Fig. 5(A) and (B). Such shape
capillary effect, the capillaries 12 are distributed at a
density of 5 ~ 150 capillaries/cm’ and each of these
capillaries 12 prefetably has a diameter of 0.15 ~ 6 mm at a
proximal end therecf and a diameter of 0.1 ~ 2.5 mm at a
distal end thereof. Height of the capillary 12 is p:efefably
limited to -0.05 - 1.5 mm in order to minimize its
defofmation, fof example, its bending which might often
prevent body fluid from being rapidly transferred into the
aﬁsorbent core 3. |
The flocked layer 8 comprises a plurality of
hydrophobic sho;t fibers 13 in the form of flocks (piles).
The short fibers 13 are planted on the base layer 7 by_the
adhesive layer 11 so'as to be substantially vertical to the
top surface 9 of the base layer 7. The short fibers 13
generally have a fiber length of Q.3 ~ 1.5 mm, a fineness of
0.3 ~ 2 d and a basic weight of 8 ~ 15 g/m?. Each of these.
short fibeis 13 is preferably shaped so as to have a distal

end thereof curved as shown by Fig. 5(A) and (B). Such shape
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-8- can be obtained by pressing heating neans agai nst the distal end of the
short fiber 13. Wiile not shown, the short fibers 13 nmay be repl aced by

-~peads. Fig. 3 is a scal e-enlarged sectional view schematically and
partially show ng anot her enbodi ment of the topsheet. According to this
enbodi nent, the flocked |ayer 8 is provided not only on the top surface of
the base layer 7, i.e., on surfaces of ®gibs defining upper openings 14 of
the respective |iquid passages 6 but also on inner surfaces 15 of the

respect i vecahOpié tbheesiedd Db priess ingf héheihgstﬁ@&ﬁé VegE bt [tHd @istdl It
shoul d be understood that the short fibers 13a (fl ocks, piles) on the inner

i acer SSuaroe Wk bl w8 ) pRRete o skl o gt bl

respective capillaries rophilicrty of t ers

obt ai ned by,using,the evi qusl y.nmenti oned surfactant or the other as the
hydrophilii?t?agn ﬁnﬁﬁﬁgagﬁ.n§y¥Peﬁgﬁ'ing agent. Fig. 4 is a viewsinilar
to Fig. 3 showing still another enbodi nent of the topsheet wherein a '

| i qui d- absor benFidif3 usi weschndetendagged sectiomthariewm sphematiicaldysheet .
Specifically, the |iquid-absorbent/diffusive sheet is provided closely in

contact w ahdt pardisldly eshiowifgobnbliber embodiment of the topsheet.
According to this embodiment, the flocked layer 8 is provided
not only on the top surface of the base layer 7, i.e., on
surfaces of ribs defining upper openings 14 of the respective
liquid passages 6 but also on inner surfaces 15 of the
respective liquid passages 6, i.e., of the respective
capillaries.12. It shoﬁld be understood that the short
fibers 13a (flocks, piles) on the inner surfaces 15 are
hydrophilic and collapsed toward distal ends 16 of the
respective capillaries 12. _Hydrophiliciﬁy of the short
fibers 13a can be obtained by using the previously mentioned
surfactaﬂt or the othér as the hydrophilicity enhancing agent
or wetting agent.

Fig. 4 is a view similar to Fig. 3 showing still
another embodiment of the topsheet wherein a liquid-
absorbent/diffusive sheet is used in combination with the
topsheet. Specificaily, the liquid-absorbent/ diffusive sheet
is provided cloéely in qontact with the distal ends 16 of the

respective capillaries 12 extending through the topsheet 1.
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respective capillaries 12 extendi ng through the topsheet 1. -9- This
| i qui d- absorbent/diffusive sheet 17 conprises a base |ayer 18 nade of a

=-~hydrophilic nonwoven fabric and a hydrophilic flocked | ayer 19 | anm nated

integrally with a top surface of the base layer 18. The base | ayer 18
is substantially simlar to the base layer 7 both in its material and its
form Mre specifically, the base | ayergl8 is made of thernoplastic fibers
and provided in the formof a sheet. The flocked layer 19 is simlar to the

previ ousl yrhest i1ds _deaQ@@%érﬂﬁ//QTiﬁMerarsl?éeﬁ he7f lomigad daves Blse
conpri ses hydrophilic short fibers (flocks, piles) planted on the top

surface ofy bag de % d | ayer
20 so as to ggtendgve |caljc]§5 n?r oﬁ??ﬁgpﬁggmguﬁ%%‘gg&ﬁ b‘%%bg"k dgﬁ%e 19 is
di fferent e.flo | ayer 8 o i.n, a fact, that each aqf these short
fibers 21 REFRPRBTHE FLocked Tayer 1D amiated dtasrATLY Hoger o RaR ( hat
of each short fiber in the flocked layer 8. It is desired for the base

| ayer 18 newefacendrfovdie f hasiec layenvel &. hydEbehi baset ylayasi dér akbby
hi gher than the hydrophilicity of the nonwoven fabric form ng the base

| ayer 7 insabstanthallpodyihilafl rRy bRealls@sdeddiper he abser banri ¢ese 3

over its region as |large as possible.
material and its form. More specifically, the base layer 18
is made of thermoplastic fibers and provided in the form of
a sheet. The flocked layer 19 is similar to the previously |
mentioned flocked layer 8 so far as the flocked layer 19
comprises hydrophilic short fibers (flocks, piles) planted on
the top surface of the base layer 18 made of a nonwoven
fabric by an adhesive layer 20 so as to extend vertically
from the top surface. The flocked layer 19 is different from
the flocked layer 8 oﬁly in a fact that each of these short
fibers 21 forming the flocked layer 19 has a fiber length
larger than that of each short fiber in the flocked layer 8.
It is desired for the base layer 18.made of nonwoven fabric
to have a hydrophilicity considerably higher than the
hydrophilicity of the nonwoven fabric forming the base layer
7 in order that body fluid may be absorbed by the absorbent
core 3 over its region as large as possible.

- Though not shown, fhe topsheet 1 Iand the liquid-

absorbent/diffusive sheet 17 are preferably heat-sealed
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Though not shown, the topsheet 1 and the |iquid- absorbent/diffusive sheet
17 are preferably heat-seal ed -10- together intermttently al ong pl anes

“defined by these two sheets 1, 17 by pin enbossing under a heating effect.
The fl ocked layers 8, 19 can be fornmed by the well- known process and
apparatus, for exanple, the electrostatic flocking process and the
apparatus for inplenmenting this process. The adhesive layers 11, 20 to be
used for the flocking process may be, for exanple, selected from various

types of sitbgedher eﬁifbﬁﬁ’lé@én@fyrs H?.Bngei:{l%de% gﬁj%f)}fcgdf P&eq'{tyesceurgwg nder

irradiation of ultraviolet rays he ba ayer avin

passages 6 di;ng rethrou may. be obf ai ne an one of the
processes oﬁé&ﬁg . n&&ﬂ% 1qutﬁﬁh8&§%ﬂ 4%? 3E¥g q%r art as

di scl osed in the evi ously nentioned Appllcatlon The topsheet 1 '
according to theTgﬁe k @rat 8shdin aan Mhe. formed by, ther wehbpl e,
by formng the base layer 7 with the liquid passages 6 and thereafter by

form ng sudknowas @rioaess hndtdppdraﬁdsuﬂ@ﬁtlénﬁm , e topsdesssegens di ng
to the alternative enbodi mrent shown by Fig. 3 may be obt ai ned, for exanple,

?gefjlhﬁgst ﬁllig.o%ggtlmfnl‘e@;n%g@?%?i@ %r%(% géﬂerapéa‘i‘attﬂst heof ! 9&59.@11\&%%@8 ALY
process. The adhesive layers 11, 20 to be used for the
flocking process may be, for example, selected from various
types of silicone resin so far as such resin is adapted for

' dry cure under irradiation of ultraviolet rays.

~ The base leyer 7 having the liquid passages 6 extending
therethrough may be obtained by any one of the processes of
well known ért, for example, the processes of prior art as
disclosed iih the previously mentioned Application. The
topsheet 1 according to the sPecific embodiment shown by Fig.
2 may be, for example, by forming the base layer 7 with the
liquid passages 6 and thereafter by forming such base layer
7 with the flocked layer 8. The topsheet according to the’
alternative embodiment shown by Fig. 3 may be obteined, for
example, by the steps of forming fhe base layer 7 with the
flocked layer 8, and feeding this between_a roll provided
with a plurality of pyramidal male teeth having pointed

apices and arranged on a peripheral surface thereof and a

roll having a plurality of female teeth adapted to be engaged
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with a plurality of pyram dal nmale teeth having pointed apices and arranged
on a peripheral surface thereof and a roll having a plurality of fenale
~teeth adapted to be engaged with the corresponding nmale teeth to form
the liquid passages 6 and to col |l apse the short fibers 13a planted on the

I nner surfaces of the respective |iquid-passages 6 in the direction

determ ned by a direction in which the _lle teeth act on said short fibers
13a. Sinultaneously, a suitable hydrophilicity enhancing agent of well

known art [ I ' I eet h e tr.ansferr to the
short fi beﬁ%E%S%I%)rﬁg% %oﬁrgc%%gg Hrléﬁ'eerrr%s? %rt agésfo tﬁée rlé%élé‘éf P\E/iggag%s
capillarieg 12. Wth the bod¥ flui d absqgrbent article according to the

i nvent i on, °t #B9s F8cRRALRRFEr thenSharsd ThPerSt AdaslANtedn PR thS OGS ace
of the topsheet inproves appearance, touch and breathability between the
ski n- cont asuubhces W dthe arespecitiareligusld passagesd@i in dthe digecitdoins
(piles) planted on said skin contactable surface and extending fromthe

ski n- cont aetebhened’ bpce dimsdeivn ald whikhatyher hhtal tdbtREdoreishae i vel y
prevent body fluid discharged on the skin- contactable surface from

undesi 2 MygEcaaLErL T S T SRR P il LTI g e
appfOpriatSnﬂXﬁé?RQiEgih%yo%”%gﬁﬁskggg% L&%i%rggi%%s&%pg%g&ied on the
male teéth may be transferred to the short fibers 13a planted
on the inner surfaces of the respective capillaries 12.
With the body fluid absorbent article according to the
invention, the flocked layer laminated with the skin-
contactable surface of the topsheet impfoves appearance,
touch and breathability.between the skin-contactable surface
and a wearer's skin. In addition, the flocké (piles) planted
on said skin-contactable surface and extending from the skin-
contactable surface substantially in a vertical direction
effeétively prevent body fluid discharged on the skin-
contactable surface from undeéirably spread along this
surface and eventually leaking beyond outer peripheral edges
of the article. Furthermore, the liquid passages having
appropriate hydrophilicity enables body fluid to be rapidly
introduced from the skin-contactable surface into the liquid

passages and then enables body fluid thus introduced into the

liquid passaées to be rapidly absorbed by the article.
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i ntroduced fromthe skin-contactable surface into the |liquid passages and
then enabl es body fluid thus introduced into the |iquid passages to be
“rapi dly absorbed by the article. -12- Wth the liquid passages havi ng
the flocks (piles) collapsed toward the distal ends of the respective
i quid passages, the transfer of body fluid is pronoted. The liquid
passages conprising capillaries obvious Z_further pronote the transfer of
body fluid. The topsheet provided on itS bottom surface with the

| i qui d-absor bent fdichf usiye13hagk | ggmg% aghbhhat as fl L 0 be
rapi dly absorbed by the arti (t:il e. 1¢1ge to es%eet Hal% %éedﬁllﬁggér ad ypevé* h the
i qui d- absgr i f.fusiv eet..advant ageously. prevents the |iguid,
passages i%&%ﬁ%ggé' Eﬁw$ﬂ§ ﬁg iPF&%PZSqﬁ&%n%éihgeuﬁ@§§ﬁF£&WF(ﬁ#Qﬂﬁ%d and
el im nates _an apprehension that such undesirabl e deformation m ght obstruct
rapi d absoP@fséqes bbaytransfer of \hedy (B uddaisEproBoted. TPhéddygdidi d
absorbent article including a topsheet ‘

passages comprising capillaries obviously further promote the

transfer of body fluid.

The topsheet provided on its bottom surface with the
liquid-absorbent/diffusive sheet further facilitates the body
fluid to be rapidly absorbed by the article.

The topsheet laminated integrally with the liquid-
absorbent/diffusive sheet advantageously prevents the liquid
passages in the form of the capillaries from being
undesirably deformed and eliminates an apprehension that such

undesirable deformation might obstruct rapid absorption of

body fluid.



1 having a skin-contactable surface 4, a skin- noncontactable
surface 5 opposed to the skin- contactable surface 4 and a plurality
“of 1iquid passages 6 extending through the topsheeL_i_LLonLLhe______m._

ski n-cont act abl e surface 4 to t he i n; _noncont act abl e surfa
5 and arranged so as to be spaced apart one fron1anf u m" lﬂ "IOH
al ong pl anes defined by the skin-contagi-able and abl e

surfaces 4, 5 respectively, wherein: the topsheet 1 conprlses a base
| ayer 7 aWHA® IBoCkAIMERy&S:8 | aninated integrally with a top surface of

the base layer 7 so as to formthe skin- contactable surface 4. 2. The
absorbent article according to Claiml1l, wherein the base layer 7 s
made of a thernDpIastic synthetic resin film 3. The absorbent article

heet comt S ni nght BERTor SElS (aBEnPRERE. Atale “incfdafng"a " tamshastor bent
article accordlng to Cl.aim2, wherein the thernoplastic synthetic resin
film has gvhygr&bhﬁngquntactable surface, a skin-noncontactable
surface opposed to the skin-contactable surface and a
plurality of liquid passages extending through the topsheet
from the skin-contactable.surface to the skin-noncontactable
surface énd arrahged so as to be spaced apart one from
another in a direction albng planes defined by the skin-
contactable and skin-noncontactable surfaces, respectively,
wherein:
the topsheet comprises a base layer and a flocked layer

laminated integrally with a top surface of the base layer so

as to form the skin-contactable surface.

2. The absorbent article according to Claim 1, wherein the

- base layer is made of a thermoplastic synthetic resin film..
3. The absorbent article according to Claim 1, wherein the
base layer is made of a nonwoven fabric sheet containing

thermoplastic synthetic fibers.

4, The absorbent article accprding to Claim 2, wherein the
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5. The absorbent article according to Caim3, wherein the

~thernopl astic synt hetic fibers have a hydropn|||C|ty 6 The
~absorbent article according to Claim1l, wherein the
contains hydrophobic short fibers 13. 7. The ab ﬁw ﬁ , El "y
* fiber

according to Claim6, wherein the hydrophobic short ersi
|l ength of 0.3 - 1.5 mm a fineness of 443 - 2 d, and a basic weight of 8 -
15 g/nmerr]. 8. The absorbent article according to Claim1, wherein the

| i qui d pasthgemoplaseipr synthetio rbsihorilaf haapal h$are§h11131t yext endi ng
beyond t he ski n- noncontactabl e surface 5. 9. he absorbent article
according to Claiml, wherein the flocked |ayer 8 us provided al so on an

i nner surfaces of the respective capillaries 12. -15- 10. The absorbent
article acg ordin

9 hort_.f b 3. f the f ked
| ayer 8 on the |ﬁh§r E?ﬁ’lfkg‘%%g EB? nrazté%&éiﬁ”lge Si"l’:f'%r)qr'ﬁ’?‘%feﬂg’\/@hm ©

hydrophilicity. 11. The absorbent article accordlng to daim9 or 10,
thermoplastic synthetic fibers have a hydrophilicity.

6. The absorbent article according to Claim 1, wherein the

fiocked layer contains hydrophobic short fibers.

7. The absorbent article according to Claim 6, wherein the
hydrophobiC‘short fibers have a fiber length of 0.3 ~ 1.5 mm,

a fineness of 0.3 ~ 2 4, and a basic weight of 8 ~ 15 g/m’.

8. The absorbent article according to Claim 1, wherein the
liquid passages are provided in the form of capillaries

extending beyond the skin-noncontactable surface.

9.  The absorbent article according to Claim 1, wherein the
flocked layer is provided also on an inner surfaces of the

respective capillaries.

10. The absorbent article according to Claim 9, wherein
short fibers forming the flocked layer on the inner surfaces

of the respective capillaries have a hydrophilicity.
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mherein the short fibers 13 formng the flocked |ayer 8 on the inner
surfaces of the respective capillaries 12 are col |l apsed towdrd distal—ends

"of the respective liquid passages 6. 12. The absorbe ' I} i Ng
to daiml to 9, further conprising a |iquid-absorbent tl"ﬂm"mlllmmg 'at- 17
provi ded on the skin-noncontactable surface of the topsheet 1, wheyein the

| i qui d- absorbent / diffusive sheet 17 Qggprises a hydrophilic second base
| ayer 18 made of a nonwoven fabric and a hydrophilic second flocked

|aver 19 idiami nated apisspahty dtdifit {aRcNGEAGe Of Eisssecond basg | ayer

18 made of a nonwoven fabric form ng ncont ac € surface’

The absor bept tjcC acgordi to.Caim]l2, ereln short fibers 21

f or mi ng thgﬁggg%%% #?%ngarga_ eﬁ?lﬁ%ﬁ?ﬁ??i ¢ Eiﬁﬁ@ﬁdI&PQ@F tAhnthfe
fiber length of the short fibers 13 forning the flocked | ayer 8 of the

t opsheet 1.1nner jgurfaces € Hheorsspeciivec capiddaniiesy dre Gel hapfed

wherein the second base | ayer 18 nade of nonwoven fabric contains

t her nopl asttiowatdetistal ends of the respective liquid passages.

12, The absorbent article according to Claim 1 or 9,
further comprising - a ‘liquid-absorbent/diffusivé sheet
provided on the skin-noncontactable surface of the topsheet,
wherein the liquid-absorbent/diffusive sheet comprises a
hydrophilic second base layer made of a nonwoven fabric and
a hydrophilic second flocked layer laminated integraliy with
a top surface of the second base layer made of a noﬁwbven

fabric forming the skin-noncontactable surface.

13. The absorbent article according to Claim 12, wherein
short fibers forming the second flocked layer have a fiber
length larger than the fiber length of the short fibers'

forming the flocked layer of the topsheet.

14. The absorbent article according to Claim 12, wherein
the second base layer made of nonwoven fabric contains
thermoplastic fibers.

o

ik il 7]



o

>,

15. The absorbent article according to daim12, wherein the short fibers
21 formng the second flocked | ayer 18 have a hydrophilicity. 16. The
~absorbent article according to Claim12, wherein thelll in" form
capillaries 12 extendi ng beyond the skin-noncont act_adll ﬂm l!msllmmlerhe
absorbent article according to Claim 14 or 15, wherein' ttte top%hett *1 and

- the liquid-absorbent / diffusive sheet. 17 are heat-seal ed t oget her
intermttently in a direction al ong pléﬁés defined by these two sheets 1,

17. 15. The absorbent article according to Claim 12, wherein

the short fibers forming the second flocked layer. have a

hydrophilicity.

16. The absorbent article according to Claim 12, wherein

the liquid passages form capillaries ektending beyond the

skin-noncontactable surface.

17. The absorbent article according to Claim 14 or 15,
wherein the topsheet and the liquid-absorbent/diffusive sheet
are heat-sealed together intermittently in a direction alohg

planes defined by these two sheets.

-
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