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The prese i h relates to a topsheet for a body fluids absorbent
article smmmmmgmm“@mmkosable di aper, an incontinent pad, training pants, a
sani tary napkin an e like. Japanese Patent Application D scl

Gazette (Kokaif®Mo. Hei 4- 152945 discldses a topsheet for such A\mmm\m\“m\m
is made of thernoplastic synthetic resin and a plurality of Iiquid-pgagsages
extending therethrough fromits upper surface to its | ower surface. Each of
t he |iquid-passages has a higher density at its lower end than along its
peri pheral wall. The known topsheet is based on a phenonmenon that an anount
of body fluids di $0R&HEBH &ARt AEDYopEHERE ABPDHABENT BRBIELER 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 |iquid-passages of the topsheet, the
body fluids transfer towards the | ower ends of the respective

| i qui d- passages having the relatively high density. These | ower ends are

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
liquid-passages extending therethrough from its upper
surface to its lower surface. Each of the liguid-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



usual ly kept in close contact with a |iquid-absorbent core of thecpgdng 2002
flui ds absorbent article and therefore the body fluids rapidly transfer
fromthe |lower ends into the absorbent core. The body fluids absorbent
article using such a topsheet certain éy allows the body fluids to be
rapi dly absorbed by the absorbent core w thout 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
fluids to fl ow back fromthe absorbent core toward - 6 SEP 2002 the
wearer's skin. In view of the problem as has been described above, it is an
obj ect of trrhesgeesdmrom averygion bd phevideshetbpbhwehgi aprevetdiselgs to
al l eviate an unconfortable feeling due to the back flow of the body fl uids
and at the sane tinme to nmaintain the advantageous property achieved by the
topsheet sughshibal Loesheqy cLluds 2CRAgE 8R! dby chkaBshehet® hB%ing a
| i qui d- absorbent core. AcCording to thé present invention, there’is
provi ded a topsheet for body fluids absorbent artlcle conpri sing: an upper
surface intended to be placed against a wearer's skin; a |ower surface
underly|n&etﬁélﬁﬁﬁgrhﬁﬂqeﬁﬁ?e%i%ﬁQﬁ%HXty opetififal ber vEBEQUGPeFREr es
ext endi ng between the upper and | ower surfaces; the topsheet having an
upper part defined by

liguid-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



~- s sE~ 2002 -4 a first fibrous layer and a | ower part defined byLﬁs 2802‘
fibrous | ayer having a density higher than that of the first fibrous ﬁgﬁg )
and around each of the apertures, the first and second fibrous |ayers being
integrated together so that the topsheet has a density progressively

i ncreasing fromthe upper surface towatds the |ower surface and, at |east
in proximty of the |lower surface, has a density further higher than in the
second fibrous layer. According to an enbodi ment of the present invention,
a lower surface of the first fibrous |ayer and an upper surface of the
second fibrous layer are intermttently bonded together by neans of hot

mel t adhegdihge weAgsar'di skitro anot her enbodi nent of the present invention,
the first fibrous |layer and the second fibrous |ayer are hydrophilic and

t he second fibrous |ayer has a ;- g SEP 2002 -s hydrophilicity higher
than a hydrophilicity of the first fibrous layer. According to stil

anot her enbodi nent of the present invention, the first fibrous layer is
hydr ophobi ¢ and t he

In view 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



second fibrous layer is hydrophilic. According to further another i SEP 2002
embodi ment of the present invention, at |east one of the first and's cJ%d
fibrous layers is forned by a nonwoven fabric. According to yet another
enbodi ment of the present invention, the first fibrous web has a basic

wei ght of 10 30 g/ n2 and the second fibrous web has a basic weight of 10
100 g/n2 and a density corresponding to at least 1.3 tinmes of the first

fi brous web. The topsheet according to the present invention conprises the
upper fibrous |ayer intended to be placed -6 against a wearer's skin,
the lower fibrous |ayer having a density higher than a density of the upper
fibrous | &yéirsgndibkeuspdayeresndaehlryerngastdenasdingdabyng FeSOPeri pher al
wall as well as in the proximty of thereof progressively increasing from
t he upper surface to the | ower surface of the topsheet. Such feature

advant agegyginoufsacblerahgoihifen brAsifdyuhdghee thansfieit toxahescthet
absorbent core. Furthernore, it is difficult for the body fluids partially
exuding fromthe absorbent core to transfer back towards the upper surface
of the to eet _having .a_relatively |ow density._The upper rface,of such
Copsheet CaR e g e P ain hoaRy AR CROFerar 5 EARPEr LERr el arTEstat e an
unconfortable feeling of wetness

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



fromwhich a wearer of the conventional body fluids absorbent artitelfe SE8s2002
of ten suffered. .- 6 SEP 2002 Fig. 1 is a perspective view show ng a
sanitary napkin as partially broken away; and Fig. 2 is a sectional view
showi ng i nportant parts of the sanitary napkin shown in Fig. 1. Details of
a topsheet for body fluids absorbent article according to the present
invention wll be nore fully understood fromthe description given
hereunder with reference to the acconpanying drawings. Fig. 1 is a
perspective view of a sanitary napkin 1 for menstruation as a specific
exanpl e of a body fluids absorbent article adopting a topsheet according to
t he | nventiveworTid igdsli higheshpriaesaahydgeripacitduL it opshebtrat
according to the invention, a |iquid-inpervious backsheet 3 and a

| i qui d- absorbent core 4 di sposed between these two sheets 2, 6 SEP 2002
_0_ 3. Theivepskeatyarand the backsheet 3 extend outwards beyond

peri pherals edge of the absorbent core 4 so as to be placed upon each other
and bonded together along the respective

According to 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



extensions. The topsheet 2 is conposed of a fibrous assenbly forned gi3gp 2002
plurality of apertures 6 each having a dianmeter 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 substantially circul ar cross-section, a center-to-center
di stance of each pair of the adjacent”dpertures 6 is in a range of 0.5 ~ 20
mm nore preferably in a range of 0.7 ~ 10 mm The backsheet 3 is nade of a
pl astic sheet and the absorbent core 4 is nade of a mxture of fluff pulp
fi ber and superabsorptive polyner articles. Fig. 2 is a sectional view
showi ng i nportant parts of the napkin 1. As shown, the topsheet 2 conprises
a upper agei@s$ER @EGZerd & iLridus Uheyekowar | hikreled tavyede hhuted agai nst a
wearer' s skin and a | ower fibrous |ayer 12 underlying the first fibrous

| ayer 11 so as to be in contact with the absorbent core 4. The first
fibrous | agelsity hsghetnechbwn aeﬂ@bt]?fof heremappast f tofdbensydpr,ehgaabl y of
crinped conj ugat ed ?ibers mechani cal ly entangl ed or heat-seal ed toget her,

or nore preferably by a nonwoven fibrous sheet such as a nonwoven fabric,
in any case, with a fineness of. 1 ~ 6 deniers and. wth a basis weight of 10
" 30" o Pt BT GuL N ap 8 TS 187 SORob & T ey He Gb8a e ¢ her
in the hydrophobic state or used after it has been treated to becone

hydrophilic. The second fi brous
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.



| ayer 12 is also forned by a plurality of thernoplastic syntheti C'_beggfs,zngz
each having a fineness of 1 ~ 10 deniers, nechanically entangl ed or
heat - seal ed together, nore preferably provided in the formof a nonwoven
fabric, in any r 6 SEP 2002 -10 case, with a basis weight of 10 ~ 100
g/n2 and a density corresponding to a171east 1.3 times of the density of
the first fibrous layer 11. The second fibrous |ayer 12 is hydrophobic and
may be used in the hydrophobic state, but, nore preferably, used after it
has been treated to have a hydrophilicity higher than the hydrophilicity of
the first fibrous layer 11. The first fibrous |ayer 11 and the second
fibrous |ayer 1Zigrelihs er pemispecty visonded shoeimera ispnitany ofrkdn nel t
adhesive 13. Along a peripheral wall 14 of the aperture 6 and in the
proximty of thereof, the density of the topsheet 2 progressively increases
fromits uRPeartYLhace hrewardswalys laewer surface and at |east on the |ower
surface as well as in the proximty thereof, the topsheet 2 has a density
hi gher than the density of the second fibrous |ayer 12. The topsheet 2

constructed as Eas bgen_descri bed QPome r- 6 SEP 2002 a Vant%geogsly
enabl es rapid t Fafsf &r 512 t FeChodhA T IS Figmng important parts o

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 liquid-impervious backsheet 3 and a

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



the first fibrous layer 11 in which both the hydrophilicity and thé §e8EPt 3002
are relatively low towards the second fibrous |ayer 12 in which both the
hydrophilicity and the density are relatively high and thereby facilitates
t he upper surface of the topsheet 2 to be maintained in a dry state. The
anount of body fluids having been absdotbed 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 fi brous

| ayer 12 before absorbed by the absorbent core 4. In the proximty of the
respective apertures 6, the body fluids transfer in the direction al ong

whi ch t he 3denBhie¢ \tqrsddieen? amdrides bsckisheet Brevmiarn aupperdsubesicsdt o t he

| ower surface of the topsheet 2 and further toward the absorbent core 4. In
this manner, the body fluids 6 SEP 2002 -12 tend to transfer fromthe
upper surface Jruwands ke bewehesabiarseRf theetpRheat 3 aadplyEther
towards the absorbent cére 4, preventing the body fluids from staying on

t he upper surface of the topsheet 2 for a long tinme and thereby ensuring

t hat the upper surface of th opsheet 2 n rapjdly restore its.dry state.
A wear o+ SHBOA YR Jth Sk efPadPORCERe tASSEaN S LS et ERPREELHFY eady

absorbed the body fluids nmay sonetines cause a partial anount of such body
fluids to exude on the upper surface of the topsheet 2. However, one of the
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



i nportant features of the invention that the density of the topshegIBZSEP 2002
progressively decreases fromthe second fibrous layer 12 to the first
fibrous |ayer 11 can advantageously avoi d such apprehension that the body
fluids partially exude fromthe absorbent core 4 mght transfer back into
the first fibrous layer 11 and eventualiy arrive at a wearer's skin. 6
SEP 2002 -13 Accordingly, even after the absorbent core 4 has absorbed the
body fluids, the upper surface of the topsheet 2 renmains dry. The topsheet
2 having its upper surface thus remaining dry does not give a wearer of the
napki n any unconfortable feeling of wetness. 6 CEP 2002 -14 WHAT IS

CLAI MED | $ibtouA tapshddt ifke¢nfled thoby fladels agbdoshentweantsirCIseskbnpri si ng:
an upper surface intended to be placed against a wearer's skin; a | ower
surface underlying said upper surface; a plurality of |iquid-pervious

apertures 5608) s8R N9 Refeen wal d URRgie AN A PWeke SEL f@€€Bibrous
layer 11 so as to be in contact with the absorbent core 4.
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



sai d topsheet (2) having an upper part defined by a first fibrousdg8EP(2002
11 ) and a lower part defined by a second fibrous layer (12) having a
density higher than that of said first fibrous |ayer (11), and around each
of said apertures (6) , said first and second fibrous layers ( 11, 12 )
being i ntegrated together so that saird0- 6 SEP 2002 Y -~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 further higher than in said second fibrous |ayer (12); wherein a

| ower surface of said first fibrous layer (11) and an upper surface of said
second fi kuees haywer o 129sis ewdhglet nott ot by 1oondethd cged her dbysireans of

hot nelt adhesive (13) . 2 . The topsheet ( 2 ) according to Claim1,
wherein both said first fibrous layer (11) and said second fibrous |ayer
(12) are !&%Q&%B%bh'd%n@ngo 32 e $£€aANa8 {1 HLOVTF L RY ety DA IR first
hydrophilicity higher "than a hydrophilicity of said first fibrous |ayer
(11). 6 SEP 2002 -16 3. The topsheet (2) according to Claim1l, wherein

said first fibrous |ayer (11% IS derophobic and sai d second )
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



fibrous layer (12) is hydrophilic. 4. The topsheet (2) according ko %I'E%m ot
1, wherein at |east one of said first and second fibrous | ayers (\1'16 2002
formed by nonwoven fabric. 5. The topsheet (2) according to Claiml,

wherein said first fibrous web has a baS|c wei ght of 10 ~ 30 g/n2 and said
second fibrous web has basic weight ofll10 ~ 100 g/n2 and a density
corresponding to at least 1.3 tines of the density of the first fibrous
web. .AF.AY.A|.A3. A A3 _.A 3. An.AAA . .AA3).A A% AH
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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
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surface of the topsheet 2 and 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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10%& ()-LqdEbCI! 1f 109% & ()- f 109% & ()- f109% & ()- 109% & ()-I

body fluids, the 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 uncomfortable

feeling of wetness.
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comprising:

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

a lower surface underlying said upper surface;

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

said 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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upper surface towards said lower surface and, at least in
proximity of said lower surface, has a density further higher
than in said second fibrous layer (12);
wherein a lower surface of said first fibrous layer (11)
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 (1l1l) 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.



