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presegul“"lmnm m reI ates to a topsheet for a body fluids absorbent
such Ie di aper, an incontinent pad, training pants, a sanitary

napki n andcdde | i ke. Japanese Patent Appl i cation Disclosure Gazette (Kokal )
No. Hei 4-152945 di scl oses a topsheet -flor such purpose which is

t hernopl astic synthetic resin and a plurality of Iiquid- passage%im @’"@ Hmmw“m
t herethrough fromits upper surface to its | ower surface. Each

| i qui d- passages has a higher density at its |ower end than al ong it g166166*
peri pheral wall. The known topsheet is based on a phenonmenon that an anount
of body fluids diBePAHEENH PR tBeDY opshibel ARJPPRBENT ARTBCISEP 2002 -2
transfer froma region of the topsheet having a relatively |ow fiber

density toward a region of the topsheet having a relatively high fiber
density. Specifically, through the

The present invention relates to a topsheet for a body
fluids absorbent article such as a disposable diaper, an
incontinent pad, training pants, a sanitary napkin and the
like.

Japanese Patent Application Disclosure Gazette (Kokai)
No. Hei4-152945 discloses a topsheet for such purpose which
is made of thermoplastic synthetic resin and a plurality of
liguid~passages extending therethrough from its upper
surface to its lower surface. Each of the liquid-passages
has a higher density at its lower end than along its peripheral
wall.

The known topsheet is based on a phenomenon that an

amount of body fluids discharged on the topsheet rapidly



l'i qui d-passages of the topsheet, the body fluids transfer towards thg $€pqﬂm2
ends of the respective |iquid-passages having the relatively high densiiy.
These | ower ends are usually kept in close contact with a |iquid-absorbent
core of the body fluids absorbent article and therefore the body fl uids
rapidly transfer fromthe | ower ends “i2nt o the absorbent core. The body
fluids absorbent article using such a topsheet certainly allows the body
fluids to be rapidly absorbed by the absorbent core without giving a wearer
unconfortable feeling of wetness. However, the wearer's body wei ght exerted
on the liquid-absorbent core during use of the article causes the body

flui ds totfansféackrémom téeiabsof beme teopshesowdraving-a srask inomlzy - 3 t he
wearer's skin. In view of the problem as has been described above, it is an
obj ect of the present invention to provide a topsheet inproved so as to

al'l eviate; g v0gopT Lt able £6R41EA0, dbe IO the DRCK dpONeOf Horeihopdy fluids
and at the sane tine to naintain the advantageous property achieved by the
t opsheet such that the body fluids can rapidly transfer to the

| i qui d- absor bent core.
d relat?vefy high fiber density. Specifically, through the

liquid-passages of the topsheet, the body fluids transfer
towards the lower ends of the respective liquid-passages
having the relatively high density. These lower ends are
usually kept in close contact with a liquid-absorbent core
of the body fluids absorbent article and therefore the body
fluids rapidly transfer from the lower ends into the absorbent
core. The body fluids absorbent article using such a topsheet
certainly allows the body fluids to be rapidly absorbed by
the absorbent core without giving a wearer uncomfortable
feeling of wetness. However, the wearer's body weight exerted
on the liquid-absorbent core during use of the article causes

the body fluids to flow back from the absorbent core toward



According to the present invention, there is provided a topsheet f(erb‘ lggtpyzgpz
fluids absorbent article conprising: an upper surface intended to be place
agai nst a wearer' s skin; a |lower surface underlying the upper surface; a
plurality of Iiquid-pervious aperturea ext endi ng between the upper and

| ower surfaces; the topsheet having an-upper part defined by " 6 SEP 2002
-4 a first fibrous layer and a | ower part defined by a second fibrous |ayer
having a density higher than that of the first fibrous |ayer; and around
each of the apertures, the first and second fibrous |ayers being integrated
together so that the topsheet has a density progressively increasing from

t he uppertRerfe@ecx bivaslitnt he | ower surface and, at least in proximty of
the |l ower surface, has a density further higher than in the second fibrous
| ayer. According to an enbodi ment of the present invention, a | ower surface
of the first fibrous |ayer and an upper surface of the second fibrous |ayer
are intermttently bonded together by neans of hot nelt adhesive. According
t o anot her enbodi nent of the present invention, the first fibrous |ayer and

the second flbﬁﬁ?%ﬁew of the problem as has been described above, it

is an object of the present invention to provide a topsheet
improved so as to alleviate an uncomfortable feeling due to
the back flow of the body fluids and at the same time to
maintain the advantageous property achieved by the topsheet
such that the body fluids can rapidly transfer to the
liquid-absorbent core.

According to the present invention, there is provided
a topsheet for body fluids absorbent article comprising: an
upper surface intended to be placed against a wearer's skin;
a lower surface underlying the upper surface; a plurality of
liquid—-pervious apertures extending between the upper and

lower surfaces; the topsheet having an upper part defined by



| ayer are hydrophilic and the second fibrous |ayer has a "6 SER‘inEP_f
hydrophilicity higher than a hydrophilicity of the first fibrous |ayer:® 002
According to still another enbodi ment of the present invention, the first
fibrous |ayer is hydrophobic and the second fibrous |ayer is hydrophilic.
According to further another enbodi merft- of the present invention, at |east
one of the first and second fibrous layers is formed by a nonwoven fabric.
According to yet another enbodi nent of the present invention, the first

fi brous web has a basic weight of 10 30 g/n2 and the second fi brous web has

a basic weight of 10 100 g/nR2 and a density corresponding to at least 1.3
times of ahéitrbtsfibrbneulaweb. afttieat bpsdeepantc cde i mgd tioy tdesgrasdnt

i nvention conprises the upper fibrous |ayer intended to be placed t" 6

SEP 2002 -6

fibrous layer having a density higher than that of the first
fibrous layer; and around each of the apertures, the first
and second fibrous layers being integrated together so that
the topsheet has a density progressively increasing from the
upper surface towards the lower surface and, at least in
proximity of the lower surface, has a density further higher
than in the second fibrous layer.

According to an embodiment of the present invention,
a lower surface of the first fibrous layer and an upper surface
of the second fibrous layer are intermittently bonded
together by means of hot melt adhesive.

According to another embodiment of the present
invention, the first fibrous layer and the second fibrous

layer are hydrophilic and the second fibrous layer has a



against a wearer's skin, the lower fibrous |ayer having a density highﬁ P 2002
than a density of the upper fibrous |ayer, and the apertures each havi 5 az
density along its peripheral wall as well as in the proximty of thereof
progressively increasing fromthe upper surface to the |l ower surface of the
topsheet. Such feature advantageously Sacilitates the body fluids to
transfer towards the absorbent core. Furthernore, it is difficult for the
body fluids partially exuding fromthe absorbent core to transfer back
towards the upper surface of the topsheet having a relatively | ow density.
The upper surface of such topsheet can always remain dry and therefore can
ef f ecti vehydabpkeiil acetynhdgbenf dihtaabl & heatropigi biciveyneds theoniistdtch a

wear er of the conventional body fluids absorbent article has often

suf f er ed. ~' 6 SEP 2002 Fig. 1 is a perspective view showing a sanitary
napki n asepgibizal L ¥yeroken away; and Fig. 2 is a sectional view show ng

i nportant parts of ¥he sanitary napkin shown in Fig. 1. Details of a

t opsheet for body fluids absorbent article according to the present

invention will re full
entio bgchdfng to y

still another embodiment of the present
invention, the first fibrous layer is hydrophobic and the
second fibrous layer is hydrophilic.

According to further another embodiment of the present
invention, at least one of the first and second fibrous layers
is formed by a nonwoven fabric.

According to yet another embodiment of the present
invention, the first fibrous web has a basic weight of 10 ~

30 g/m2 and the second fibrous web has a basic weight of 10

~ 100 g/m2 and a density corresponding to at least 1.3 times

of the first fibrous web.
The topsheet according to the present invention

comprises the upper fibrous layer intended to be placed



under stood fromthe description given hereunder with reference to t*h@ SEP 2002
acconpanying drawings. Fig. 1 is a perspective view of a sanitary napkin 1
for nenstruation as a specific exanple of a body fluids absorbent article
adopting a topsheet according to the invention. The napkin 1 conprises a

| i qui d- pervious topsheet 2 according-fo the invention, a |iquid-inpervious
backsheet 3 and a |i qui d-absorbent core 4 di sposed between these two sheets
2, '- 6 SEP ?~~? g_ 3. The topsheet 2 and the backsheet 3 extend

out war ds beyond peripheral s edge of the absorbent core 4 so as to be placed
upon each ot her and bonded together along the respective extensions. The

t opsheet 2gasnsonpowedref'a bkbnpushasdewklry flibmoed \iatyte ra halwimad ia y of
apertures 6 each having a dianeter of 0.2 5 mm nore preferably of 0.5 ~ 3
mm So far as each of these apertures 6 can be regarded to have a
substanti@bhyi €4 MW ¢hassa RGN, o Qﬁéﬂdﬂpéf}fE%QBﬁ% ﬁé?éﬁ”Qﬁqu each
pair of the adjacent apertures 6 is’in a range of O. nm nore
preferably in a range of 0.7 ~ 10 nm The backsheet 3 is nade of a plastic

sheet and the absorbent core 4 is nade of a .m xt
the apertures each having a<jensgty alonglits peripheral wall

as well as in the proximity of thereof progressively
increasing from the upper surface to the lower surface of the
topsheet. Such feature advantageously facilitates the body
fluids to transfer towards the absorbent core. Furthermore,
it is difficult for the body fluids partially exuding from
the absorbent core to transfer back towards the upper surface
of the topsheet having a relatively low density. The upper
surface of such topsheet can always remain dry and therefore
can effectively alleviate an uncomfortable feeling of wetness
from which a wearer of the conventional body fluids absorbent

article has often suffered.



of fluff pulp fiber and superabsorptive polynmer articles. Fig. 2 is B SEP 2002
sectional view show ng inportant parts of the napkin 1. As shown, the

t opsheet 2 conprises a upper ' 6 SEP 2002 -9 fibrous layer 11 intended to
be pl aced against a wearer's skin and a | ower fibrous |ayer 12 underlying
the first fibrous layer 11 so as to bé-in contact with the absorbent core
4. The first fibrous layer 11 is fornmed by a web of thernoplastic fibers,
preferably of crinped conjugated fibers nechanically entangl ed or
heat - seal ed together, or nore preferably by a nonwoven fibrous sheet such
as a nonwoven fabric, in any case, with a fineness of 1 ~ 6 deniers and
wWth a basis werght bfisl@ peBfpgthPve Thicew igtxiwindorossni ayey rddpkin

hydr ophobi ¢ and may be used either in the hydrophobic state or used after
it has been treated to becone hydrophilic. The second fibrous |ayer 12 is

al so forngd §¥r9i9i99abEE¥era&ﬁgFnQHHaStiC synthetic fibers, each having a

fi neness of ~ 10 deniters, nechanically entangled or heat-seal ed together,
nore preferably provided in the formof a nonwoven fabric, in any

Fig. 2 is a sectional view showing important parts of

the sanitary napkin shown in Fig. 1.

Details of a topsheet for body fluids absorbent article
according to the present invention will be more fully
understood from the description given hereunder with
reference to the accompanying drawings.

Fig. 1 is a perspective view of a sanitary napkin 1 for
menstruation as a specific example of a body fluids absorbent
article adopting a topsheet according to the invention. The
napkin 1 comprises a liquid-pervious topsheet 2 according to
the invention, a 1liquid-impervious backsheet 3 and a

liquid-absorbent core 4 disposed between these two sheets 2,



6 SEP 2002 - 10 case, with a basis weight of 10 ~ 100 g/n2 and a den isgp onn?
corresponding to at least 1.3 tines of the density of the first fibrous .
| ayer 11. The second fibrous |layer 12 is hydrophobic and nay be used in the
hydr ophobi ¢ state, but, nore preferably, used after it has been treated to
have a hydrophilicity higher than theshydrophilicity of the first fibrous

| ayer 11. The first fibrous layer 11 and the second fibrous |ayer 12 are
intermttently bonded together by neans of hot nelt adhesive 13. Along a

peri pheral wall 14 of the aperture 6 and in the proximty of thereof, the
density of the topsheet 2 progressively increases fromits upper surface
towards i¥s MhretoBaheate’ and shelkacksheet Feekorpd suivares evwmld as in

the proximty thereof, the topsheet 2 has a density higher than the density
of the second fibrous |layer 12. The topsheet 2 constructed as has been

descri bed;f)é‘@?ﬁﬂ@erais G R 20Ghe bbsrrnageodskysenabl €s sapihddanst er of
the body fluids fromthe first fibrous layer 11 in which both the

hydrophilicity and the density are relatively | ow towards the second

f1brous upon each other and bonded together along the respective

extensions.

The topsheet 2 is composed of a fibrous assembly formed
with a plurality of apertures 6 each having a diameter of 0.2
~ 5 mm, more preferably of 0.5 ~ 3 mm. So far as each of these
apertures 6 can be regarded to have a substantially circular
cross-section, a center-to-center distance of each pair of
the adjacent apertures 6 is in a range of 0.5 ~ 20 mm, more
preferably in a range of 0.7 ~ 10 mm. The backsheet 3 is made
of a plastic sheet and the absorbent core 4 is made of a mixture
of fluff pulp fiber and superabsorptive polymer articles.

Fig. 2 is a sectional view showing important parts of

the napkin 1. As shown, the topsheet 2 comprises a upper



| ayer 12 in which both the hydrophilicity and the density are relal%vgtp 2002
hi gh and thereby facilitates the upper surface of the topsheet 2 to~b
maintained in a dry state. The anmount of body fluids having been absorbed

by the second fibrous layer 12 is theg_partially absorbed by the absorbent
core 4 underlying the second fibrous layer 12 and the rest laterally

spreads within the second fibrous |ayer 12 before absorbed by the absorbent
core 4. In the proximty of the respective apertures 6, the body fluids
transfer in the direction along which the density gradient increases, i.e.,

fromthe ppp 5u§Liraﬁ/tae“r§1icir¥€E‘%1clne°d""E5 é%gflﬁ%%d%%éeﬁgs%%p??g%r2s urt her

toward t he absorbe ore 4. this nner, t 0 ul ds 6 SEP 2002
-12 tend to transfer fromthe upper surface towards the | ower surface of
the topsheet 2 and further towards the absorbent core 4, preventing the
body fl ui3RAfRokPYEAYLAGTBHSt RaYEPper $HArIdY IR the thogsitedtiPXFHY a | ong
time and thereby ensuring that the upper surface of the topsheet 2 can
rapidly restore its dry state . A wearer' s body wei ght exerted on the
absorbentl1spee %1 who chs hias e raadyoratsor beick i hehdadysddhsds ammye sonet i mes
cause a partial amount of such body fluids to exude

The first fibrous layer 11 is formed by a web of thermoplastic

fibers, preferably of crimped conjugated fibers mechanically

entangled or heat-sealed together, or more preferably by a

nonwoven fibrous sheet such as a nonwoven fabric, in any case,

with a fineness of 1 ~ 6 deniers and with a basis weight of

10 ~ 30 g/m2. The first fibrous layer 11 is hydrophobic and

may be used either in the hydrophobic state or used after it

has been treated to become hydrophilic. The second fibrous

layer 12 is also formed by a plurality of thermoplastic

synthetic fibers, each having a fineness of 1 ~ 10 deniers,

mechanically entangled or heat-sealed together, more

preferably provided in the form of a nonwoven fabric, in any



on the upper surface of the topsheet 2. However, one of the inport 002
features of the invention that the density of the topsheet 2 progres |velg
decreases fromthe second fibrous |ayer 12 to the first fibrous layer 11
can advant ageously avoid such apprehenS|on that the body fluids partially
exude fromthe absorbent core 4 nlght(¥Tansfer back into the first fibrous
| ayer 11 and eventually arrive at a wearer's skin. ' 6 SEP 2002 -13
Accordi ngly, even after the absorbent core 4 has absorbed the body fl uids,
t he upper surface of the topsheet 2 remains dry. The topsheet 2 having its
upper surface thus remaining dry does not give a wearer of the napkin any
unconf ortadd e, feethng bhswet meight of 18 SEPlUU)OQ/m?AaW:HAE [derGlLAIMVED | S:
1. A topsheet (2) for body fluids absorbent article conprising: an upper
surface intended to be placed agai nst a

corresponding to at least 1.3 times of the density of the first
fibrous layer 11. The second fibrous layer 12 is hydrophobic
and may be used in the hydrophobic state, but, more preferably,
used after it has been treated to have a hydrophilicity higher
than the hydrophilicity of the first fibrous layer 11. The
first fibrous layer 11 and the second fibrous layer 12 are
intermittently bonded together by means of hot melt adhesive
13. Along a peripheral wall 14 of the aperture 6 and in the
proximity of thereof, the density of the topsheet 2
progressively increases from its upper surface towards its
lower surface and at least on the lower surface as well as
in the proximity thereof, the topsheet 2 has a density higher
than the density of the second fibrous layer 12.

The topsheet 2 constructed as has been described above



wearer's skin; a |lower surface underlying said upper surface; a plurgl$ER 2002
of 1iquid-pervious apertures ( 6) extendi ng between said upper and | ower
surfaces; said topsheet (2) having an upper part defined by a first fibrous
| ayer (11) and a | ower part defined b{ a second fibrous layer ( 12 ) having
a density higher than that of said fitlst fibrous layer (11), and around
each of said apertures (6) , said first and second fibrous |layers ( 11, 12
) being integrated together so that said ' 6 SEP 2002 -~s topsheet (2)
has a density progressively increasing fromsaid upper surface towards said
| ower surface and, at least in proximty of said |ower surface, has a
density fadvaetaheghelytdrablias sapddsecamifdr bifotise leogar £102)s fsmrei n a

| ower surface of said first fibrous layer (11) and an upper surface of said
second fibrous layer (12) are intermttently bonded together by nmeans of

hot nelt gdhes)ver (Adroud: 1a1;n£: thapsheghi £R) b8Ek of Kk NGy d b 5i 2 1B ilyy Wher ei n
both said first fibrous layer (11) and said second fibrous |ayer (12) are

hydrophilic and said second fibrous |ayer (12) has a hydrophilicity higher

than a hydroph|I|C|ty of said first
d the density are relatlvely low towards the second fibrous

layer 12 in which both the hydrophilicity and the density are
relatively high and thereby facilitates the upper surface of
the topsheet 2 to be maintained in a dry state. The amount
of body fluids having been absorbed by the second fibrous
layer 12 is then partially absorbed by the absorbent core 4
underlying the second fibrous layer 12 and the rest laterally
spreads within the second fibrous layer 12 before absorbed
by the absorbent core 4. In the proximity of the respective
apertures 6, the body fluids transfer in the direction along
which the density gradient increases, i.e., from the upper
surface to the lower surface of the topsheet 2 and further

toward the absorbent core 4. In this manner, the body fluids



fibrous layer (11). 6 SEP 2002 - 16 3. The topsheet (2) accordinggpt EP 2002
Claiml, wherein said first fibrous layer (11) is hydrophobic and sgig
second fibrous layer (12) is hydrophilic. 4. The topsheet (2) according to
Claim1l, wherein at |east one of said first and second fibrous |ayers (11,
12) is fornmed by nonwoven fabric. 5.~ e topsheet (2) according to Cdaiml,
wherein said first fibrous web has a basic weight of 10 ~ 30 g/n2 and said
second fibrous web has basic weight of 10 ~ 100 g/n2 and a density
corresponding to at least 1.3 tines of the density of the first fibrous

web. . A An3. A AH. AnY. An9. A. A3. A . AY. A AF. Al ). A . A3. AF 8o

AB\ HN] _| wratiit "G ctat z$ Laf chiem] thé cappalcapecdpcea] tojeapPsalbd] daea] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c<a] ca] cRa! 9: F+f ZNQT\ " s" |
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c, aU]c, a]Jc, a] ca]ca] ca]ca]ca]ca]ca

1 ca] ca] cacad £ad G @alLabpaheakca] §84 further towards the absorbent

core 4, preventing the body fluids from staying on the upper
surface of the topsheet 2 for a long time and thereby ensuring
that the upper surface of the topsheet 2 can rapidly restore
its dry state. A wearer's body weight exerted on the absorbent
core 4 which has already absorbed the body fluids may
sometimes cause a partial amount of such body fluids to exude
on the upper surface of the topsheet 2. However, one of the
important features of the invention that the density of the
topsheet 2 progressively decreases from the second fibrous
layer 12 to the first fibrous layer 11 can advantageously
avoid such apprehension that the body fluids partially exude

from the absorbent core 4 might transfer back into the first

fibrous layer 11 and eventually arrive at a wearer's skin.
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i K-K@ 10%& ()-g 10%& ()-g 10%& ()-Y S 10%& ()- g '~ 8 SEP 2002

109%& () -1 mMO%bE& ()-s' 10%& ()- U K- KY. 10%9&' ()-+z 10%& ()-"

10%& ()-3 $10%& ()-& " 10%& ()-z 10%& ()-

109%0& ()-"\i KY. 109%& ()- YMLO%& () - 9 YlO%o&'() 10b10b10b@z 10%& () - 4g
10%& ()-33 1-10%& ()-' ai K-KS 10%& 43 y10%& () -, 10%& () - f 10%0&'()
10%& ()-F 10%& ()-S 10%& ()- Qf HF 410%¢& () -1 10%8& ()- . g

109%b+b& ()- *g 10%& ()- 'S 1096& ()-3 $-10%& ()-! @O0%& () - Ji KF

410%& ()-F f 10% u& ()-S 10% u& ()-Frl0% u& ()- & 10% u& () - 10b10b10b8z

10%& ()-MriK-K $f 10% u& ()-!'f 10% u& ()-- 10% u& ()-yf 10% u& ()-

10% u& ()WHEATOYS UBLAIMBD 1096 u&' () - (fi UK $f

10% u& () - 10- ul0- ul0- u410% u& ()-1f 10% u& ()-F.f 10% u& ()-*f 10% u& () -

10% u& ()-']i K-KF 10% u& ()-10% u& ()-F 10% u& ()-Y F10% u& ()-F

10% u& ()-Y10% u& ()-&10% u& ()-f %Ki K- KIf 10% u& ()-Y.f 10% u& ()-+y

10% u& ()-F '10% u& ()-s$10% u& ()-& f 10% u& ()-f 10% u& ()-<qi K1f

10% u& ()-f 10% u& () - FlO%u&'() & 310% u& ()- 10-ul0-ulO-u, 8- 10% u& () - 4f

10% u&' ()-<udqi H*!f 10% u& S 10%u& ()-ff, 10% u&

T000 ug () 1209 (PEPRERNS i 1) 97 D09 1y TgrRe8EPED6s (ETHERE

comprising:

an upper surface intended to be placed against a
wearer's skin;

a lower surface underlying saild upper surface;

a plurality of liquid-pervious apertures (6) extending
between said upper and lower surfaces;

saild topsheet (2) having an upper part defined by a
first fibrous layer (11) and a lower part defined by a second
fibrous layer (12) having a density higher than that of said
first fibrous layer (11), and

around each of said apertures (6), said first and second

fibrous layers (11, 12) being integrated together so that said
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and an upper surface of said second fibrous layer (12) are
intermittently bonded together by means of hot melt adhesive

(13).

2. The topsheet (2) according to Claim 1, wherein both said
first fibrous layer (11l) and said second fibrous layer (12)
are hydrophilic and said second fibrous layer (12) has a
hydrophilicity higher than a hydrophilicity of said first

fibrous layer (11).
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first fibrous layer (11) is hydrophobic and said second

fibrous layer (12) is hydrophilic.

4. The topsheet (2) according to Claim 1, wherein at least
one of said first and second fibrous layers (11, 12) is formed

by nonwoven fabric.

5. The topsheet (2) according to Claim 1, wherein said
first fibrous web has a basic weight of 10 ~ 30 g/m2 and said
second fibrous web has basic weight of 10 ~ 100 g/m2 and a
density corresponding to at least 1.3 times of the density

of the first fibrous web.



