Absor pti ve Article BACKGROUND oF THEZ | Dk 8 11 e

of the I‘nvention The present invention relates to an ab§bﬁpnugq?0
artitcle such as a hygienic napkin, pantie liners, a dlsposablg)dlaperf/pr
a urine pad. Mre specifically, the invention relates to anfé sﬁrpf%#
article which uses a surface materi al mhiﬁh I's bulky and smooth on'its
surface and has a high performance to e the discharges absorbed in an
absorbent. 2. Related Art In the prior art, there have been w dely
used absorptive articles for abskbswnptitviec aditdcherges, such as hygienic
napkins, pantie liners, disposable diapers or urine pads. Each of these
absorptive articles is constructed to include: a liquid- permeable surface
sheet to conme into contact with the skin of awearer; a |iquid-inperneable

back sheet; and an absorbent BACREROUNBNO® BHe dr eI t he surface sheet
and the back sheet. Since this surface sheet is nmade |iquid-perneable, it

allows the qal griedld betdiesehgegesone- 9., nenstrual bl ood), as passed
t hrough the surface sheet and absorbed by the absorbent |ayer, to be seen

through the surfacenhghggésedti Snvlin £t Yo 16R@sU86 an absorptive article

such as a hygienic napkin, pantie liners, a disposable diaper
-or a urine pad. More specifically, the invention relates to
an absorptive article which uses a surface material which is
bulky and smooth on its surface and has a high performance to
hide the discharges absorbed in an absorbent.
2. Related Art

In the prior art, there have been widely used absorptive
articles for absorbing the discharges, such as hygienic napkins,
pantie liners, disposable diapers or urine pads. Each of these
absorptive articles is constructed to include: a liquid-
permeable surface sheet to come into contact with the skin of
a’wearer; a liquid-impermeable back sheet; and an absorbent
layer sandwiched between the surface sheet and the back sheet.
Since this surface sheet is made liquid-permeable, it allows
the color of the discharges (e.g., menstrual blood), as passed
through the surface sheet and absorbed by the absorbent layer,
to be seen through the surface sheet. This may cause the user
to feel uncomfortable.

In this respect, it has been investigated to make the once

absorbed dlscharges unseen through the surface sheet. 1In




to feel: unconfortable. In this respect, it has been investigated to
make the once absorbed di scharges unseen through the surface sheet. In

2 Unexam ned Published Japanese Patent Application No. H3-30764, for
exanpl e, there is disclosed a facing nonwoven fabric for a sanitary
material which is forned of thernoplastic fibers containing titanium

di oxi de. By incorporating the titanium oXide into the fibers, t he
whi t eness of the nonwoven fabric is enhanced to enhance the hiding
properties. UlExamioedoReblidladd Japahase matenitgps! 1 eaei@tdNoS tHILG 06,

In Unexam ned Published Japanese Patent Application No. H5-25764, on the

ot her hand, tfieer exampdiesctheed 28 dbsOIdidy/ FabhighensARbPeR fibr @ Sl ace
material having a two-layered structure. In the individual layers of the

surface materd daniitheye natesqRialaedn &Bef&ﬁé@i&fn%ﬂ&rél%géﬁé Ehsahance

the hiding properties. However, the fibers contal e titani um

oxi de are Cutcorfidining" +a thinddmdbabkide.t Ned NSV S S e & QWA t-
ﬁ tit Jﬁ% e g

As a result, the fibérs contalning the nrum eréﬁly ave a
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while lowering the tensile strengt ere
of the f'be“%ﬁﬂgﬂﬁgdnﬁg)enhance the hiding properties. This nonwoven

fabric has a single-~layered structure. In Unexamined
Published Japanese Patent Application No. H5-25564, on the
other hand, there is disclosed an absorpt_ive article containing
a surface material having a two-layered structure; In the
individual layers of the surface material, there is contained
the titanium oxide to further enhance the hiding properties.

However, the fibers containing the titanium oxide are cut
out with a high draft so that they are spun at a low draft. As
a result, the fibers containing the titanium oxide generally
have a low resin orientation so that their dry elongation
percentage is raised while lowering the tensile strength.’
Therefore, the fibrous web, as formed of the fibers containing
the titanium oxide, is lowered in its strength and is also hard
to make bulky. Since the bulkiness drops, moreover, the
so-called "re-wetting" (i.e., the phenomenon in which the once
absorbed body liquids will ooze again to the surface) easily
occurs.

Therefore, the above-specified problems are left

_unsolved even if the nonwoven fabric having the single-layered

e e



the tit:aniumoxide, is lowered in its strength and is also hard to nake
bul’ky. - Since the bul ki ness drops, noreover, the so-called "re-wetting"
(i.e., the phenonenon in which the once absorbed body liquids will ooze
again to the surface) easily occurs. Therefore, the above-specified
problens are Il eft unsolved even if the nonwoven fabric havin the

singl e-l ayered 3 3 structure, as

di scl osed i n Unexam ned Published Japanese Patent Application No.

H3- 30764, andsthr-tnoxsdifsthoisednialinéxdfined pabl a¥Re€ FapaheskWent
containing the titaniumoxide in each layer, as disclosed in Unexam ned
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surface material of the absorptive article such as the hygi eni ¢ napki n.

SUMVARY - OF . THE:d NEMHEN st ructur®) CQEU;.QE.B%?Q the tﬂgﬂ%ﬁtﬁ Nost fad OJ.IPL%] difle an

absorptive article which uses a bul ce materia aV|ng hi'g 1 di ng
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re-wetting. Application No. H5-25764, are used as the surface material of

the absorptive article such as the hygienic napkin.

SUMMARY OF THE INVENTION

An object of the invention is to-provide an absorptive
article which uses a bulky surface material having high hiciing
properties. |

Another object of the invention is to provide an
absorptive article which uses a surface material hardly causing
the re-wetting.

According to the invention, there is provided an
‘absorptive article comprising a liquid-permeable surface
material on a liquid receiving side,

wherein the surface material is formed of a nonwoven
fabric including an upper layer to face the skin of a wearer,
and a lower layer positioned under the upper layer,

wherein at least the fibers forming the upper layer
contain titanium oxide, and

wherein the fibers forming the lower layer have a lower
elongation percentageand a higher tensile strengfh, as measured

.according to the JIS L 1013, than those of the fibers forming.



Accordisng to the invention, there is provided an absorptive article
corprisi'ng a |iquid-perneable surface material on a |liquid receiving side,
whereein the surface material is forned of a nonwoven fabric including an
upper layer to face the skin of a wearer, and a |ower |ayer positioned
under the upper |ayer, wherein at |least the fibers formng the upper
| ayer contain titanium oxide, and d#herein the fibers formng the

| ower | ayer have a | ower el ongation percentageand a higher tensile
strength, as teasupmskr lagesyding to the JIS L 1013, than those of the
fibers formng. 4 the upper |ayer.

The surface materi ahefstfifaédVaRtePNatoHi ffet BAveht 18RI WHNPAIAG i¢hd tS
upper layer so that it can have such a high whiteness as to hide the
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formed of fibers having a relative | ow el ongation percentage and a

tensile strepghh mﬁé}@sé sCR8 ﬂwg'tgfe ghz%é%la I8 ﬁérgeg %fy it S'ng

properties. As a resu the presence € upper aye a
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| ayer can inprove the wearing’f Fedv

a relatively low elongation percentage and a high tensile
strength so that it can provide the bulkiness and the cushioning
properties. As aresult, the presence of the upper layer hardly
gives a visual uncomfortableness to the wéarer, and the presence
of the lower layer c.an improve the wearing feel. Moreover, the
presence of the lower layer can easily prevent the re-wetting
thereby to improve the wearing feel better. Here, the surface
material is soft as a whole. -

The fibers forming the lower layer preferably contain no
titanium oxide, or the fibers forming the lower layer preferably
have a smaller content (in wt. %) of ..-titanium oxide than that
(in wt. %) of titanium oxide of the fibers forming the upper
layer.

On the other hand, the fibers forming the lower layer
preferably have an elongation percentage of 50 to 80 %, as
measured according to the JIS L 1013, and a tensile strength
of 2 to 5 g/d, as measured according to the JIS L 1013.

The fibers forming the upper layer preferably contain 0.5

to 10 wt. % of titanium oxide.

The fibers forming the lower layer preferably contain 0



presence of the lower |ayer can easily prevent the re-wetting thereby to
i nprove ‘the wearing feel better. Here, the surface material is soft as a
whol’e. The fibers formng the | ower |ayer preferably contain no
titaniumoxide, or the fibers formng the |lower |ayer preferably have a
smaller content (in w. 9% of titaniumgxide than that (in wt. 9% of
titaniumoxide of the fibers formng.the upper |ayer. On the other
hand, the fibers form ng the |ower |[ayer preferably have an el ongati on
per cent age %f 150Mtt.0 8@ tidenimmasuidd.according to the JIS L 1013, and a
tensile strength of 2 to 5 g/d, as measured according to the JIS L 1013.

The fibers form og fhepreperrédymiatptabef fbdys Frmdng 8né upperd Qafler % of
titani um oxi de. The fibers formng the | ower layer preferably

contain 0 are thermalldyl pMast¥cOohnlli haBeUd 83rélesheath strdctutred' Q:fhﬁer red
that the fibers formng the upper layer are thermally plastic and have a
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this case, the surface material including the upper [ayer and t'he T ower

layer is phifricabhyradidl idd¥uHigly PREARSHLICRUPUEL PREEC ower layer

is preferably an air-through bonded nonwoven fabric.

The lower layer preferably has a basis weight of 7 to 45
g/m*. |

The upper layer preferably has a basis weight of 5 to 20
g/m?. -

The fineness of the fibers forming the upper layer is
preferably higher than that of the fibers forming the lower
layer. 1In this case, the fineness of the fibers forming the
lower layer is preferably 1 to 5 deniers. On the other hand,

the fineness of the fibers forming the upper layer is preferably

2 to 6 deniers.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a sectional view showing a surface material;
and
Fig. 2 is a perspective view of an absorptive article
using the surface material in accordance with one embodiment

of the invention.

... DESCRIPTION OF THE PREFERRED EMBODIMENT _ _
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The | ower | ayer preferably has a basis weight of 7 to 45 g/nferr].

The upper |ayer preferably has a basis weight of 5 to 20 g/nferr].

The fineness of the fibers form ng the upper layer is preferably higher
than that of the fibers formng the lower layer. In this case, the
fineness of the fibers formng the Ilower layer is preferably 1 to 5
deniers. On the other hand, the finene8s of the fibers form ng the upper

layer is preferably 2 to 6 deniers. _ _ BRI EF DESCRI PTI ON OF
THE DRAW NG TheFiigvehtisnawilt benabsyr eved NI MOr SE St RC TR | al ;
and Fig. 2 is a perspective view of an absorptive article using the

surface matsydoapany ideC @iy, Wiph thl%hem‘é' mantjs @f ddid jomaant} iRy
DESCRI PTI ON OF THE PREFERRED I\/BCI)| MENT
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acconpanying drawmng, in which: Fig. 1 1s a’sectional
of an absorptive article using the surface material in

accordance with one embodiment of the invention.

A surface material 1 to be used in the absorptive article
of the invention is constructed to include an upper layer 2 to
be applied to the skin of a wearer, and a lower layer 3 lying
under the upper layer, as shown in Fig. 1 In other words, the
surface material 1 is made of an integral nonwoven fabric in
which the upper layer 2 and the lower layer 3 are formed of
different fibrous layers. This surface material 1 is used to
construct the absorptive article such as a hygienic napkin 4,
as shown in Fig. 2.

The fibers forming the upper layer 2 of the surface
material 1 contain titaniumoxide (e.g:, titaniumdioxide: Ti0,)
in 0.5 to 10 wt. $. If the content is lower than the lower limit,
the whiteness or brightness does not rise so high that the hiding
properties necessary for the body liquids absorbed cannot be
obtained. If the content is higher than the upper limit, the
fibers are difficult to spin at the manufacture. The fibers
forming the upper layer 2 contains the titanium oxide so that
they have a largé elongation percentagewhendried. Asaresult,

the surfacematerial 1 has a high surface smoothness and is soft.

._In order that the lower layer 3 may be more bulky.andmay .. ._. . _ ... ..



showi ng a surface material; and Fig. 2 is a perspective view of an
absorptive article using the surface material in accordance with one
enbodi nent of the invention. A surface material 1 to be used in the
absorptive article of the invention is constructed to include an upper

| ayer 2 to be applied to the skin of a wearer, and a |ower layer 3 |lying
under the upper layer, as shown in Fig. 17 In other words, the surface
material 1 is made of an integral nonwoven fabric in which the upper |ayer

2 and the | ovieave dyieyhek amshioning propdrties ethiad it uppleaytagerThj son
surface material 1 is used to construct the absorptive article such as a

hygi eni ¢ napktile 4thedsh&h@thef Ebérs Zorming thd hewkirbpipef Or pi&fe e ¢ PPET
| ayer 2 of the surface naterial 1 contain titaniumoxide (e.g., titanium
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lower Iimt, the whiteness or brightness does not rise so high that the
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obtained. If the content” Is higher than the upper fimt, the firbers are
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contains the titanrum oxi o) ey ‘haveé a'lar ongati
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more bul ky anQoQﬁy%. If the elongation percentage is lower than the lower
limit, the fibers are hard and have a lowered feeling. If the
upper limit is exceeded, sufficient bulkiness and strength are
hatd to obtain. Moreover, the tensile strength ié preferably
2 to 5 g/d. Under this lower limit, the fibers have an inferior
bulkiness. Over theupper limit, the fibers are so hard to lower
the feeling. In the present of the bulky lower layer 3, it is
possible to prevent the re-wetting.

The fibers forming the lower layer 3 can be those
containing no foreign substance such:.as the titanium oxide so
that they may have such an elongation percentage and strength.
When the fibers containing the foreign substance such as the
titanium oxide are to be spun, they are ordinarily spun with
a lowered draft because they are cut with a high draft. As a
result, the fibers are made to have a low resin orientation,
a relatively high elongation percentage and a low tensile
strength. On the other hand, the fibers containing no or little

foreign substance such as the titanium oxide are not cut even

_Af the draft is raised at the spinning step. This_makes it __



7 have hi gher cushioning properties than the upper layer 2, on the other
hand, the fibers formng the Iower |ayer 3 preferably have a | ower

el ongati on percentage in a dry state according to the JIS (Japanese

I ndustrial Standards) L 1013 and a higher tensile strength according to
JIS L 1013 than the fibers formng the upper layer 2. The el ongation
percentage is preferably 50 to 80 % |f Bhe el ongation percentage is |ower
than the lower limt, the fibers are hard and have a | owered feeling. If

the upper |ipodsilslexceesieth shéffibherd @ﬂlximﬁ?ﬁ; P&k 15t s enEi ha B ch rd
to obtain. Mireover, the tensile strength is preferably 2 to 5 g/d. Under

this lover |iraisidgientl &esst haeeedy toiptodRte Pihddd18ESa 1MEE1SAGa tRRET
limt, the fibers are so hard to lower the feeling. In the present of the

bul ky lover |gyptestadd drid PISYP t@nsq 1 §¥eBhgthe re-wetting. The
fibers formng the | ower |ayer can be those <containing no foreign

substance such as 1P ENABAGAR $he Ad BRATRYLING STy irece
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spun with a Towere ecals hey "are cut Wt _ _

sl e, TS B BRI S2 [81 LEST 0 ALABR AN, ot e el

the fibers Cofé$%£”f§§é¥)3qr %%téﬁfE upper limit is exceeded, the draft at
the fiber sPinning time has to be lowered thereby to raise the
elongation percentage of and lower the tensile strength of the
fibers so that thé bulkiness and the cushioning properties
necessary for the lower layer 3 are hard to obtain.

Here, the fibers forming the upper layer 2 in a dry state
preferably have an elongation percentage of 60 to 90 $ according
to the JIS L 1013. Under this lower limit, the fibers are so
hard as to lower the feeling. Over the upper limit, the fibers
are hard to card at the manufacture. Here, the measuring
conditions of the elongation percentage in the dry state are
a gripping interval of 20 mm and a pulling speed of 20 mm/min.
On the other hand, the fibers forming the upper layer 2 in the
dry state preferably have a tensile strength of 1 to 4 g/d
according to the JIS L 1013. Under this lower limit, the fibers
are hard to card at the manufacture. Over the upper limit, the
fibers become so hard as to lower the feeling.

The fibers of the upper layer 2 and the lower layer 3

___preferably have the core-sheath _structure made of a . __



forei gn substance such as the titanium oxide are not cut even if the draft
Is'raised at the spinning step. This nmakes it . . o

8 possible to spin the fibers of a high resin orientation by raising the
draft thereby to produce fibers of a |ow elongation percentage and a high
tensile strength. I'n order to enhance the hiding properties of the
surface material 1, however, the titanfum oxide can al so be contained a
little or preferably 0.1 to 1 w. %in the fibers to formthe |ower |ayer
3. |If this thgmopliasitic vemiteeddd, thie daafet, athe tdwa fhiceematRirinilng ti ne
has to be lowered thereby to raise the elongation percentage of and | ower

the tensil| Extmedngththé Ghger 1045 25anihehe tiydulilghaess agd Bddade

cushi oning properties necessary for the lower |ayer 3 are hard to obtain.

Here, the fdianedtiridatddifonhpbén raXetcZsidh Bsty attatRroREf iafly have
an el ongation percentage of 60 to 90 % according to the 1 . Under

this | ower ddridver PEbEELT STAER;S hanialcdihd el | el SRl TV er the

upper limt, the fibers are hard to car ctare. he
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hand, the fj b@éfd{r% %Qgh}.ﬁ@ ¥8 p%%rhxayaerflszl'onus:[ hv(zaeb of a two-layered
| structure and are individually heat-treated by an air-through
bonding dryer to bond them.

The fibers made of the thermoplastic resin and having the
core-sheath structure are exemﬁlified by fibers having cores
filled with polypropylene or polyethylene terephthalate and
sheaths of polyethylene. These fibers are used to form the
nonwoven fabric in the air-though bonding dryer by preferably
treating them at 135 to 140 °C in the dryer and at 120 to 130 °C
in a heat cylinder.

When the upper layer 2 is to be fermed of the fibers having
such core-sheath structure, it is preferred that the titanium
oxide is mainly contained in the resin forming cores. When the
nonwoven fabric is to be manufactured by using such fibers, the
sheaths are fused to joint each other, but the titanium oxide
in the core can be prevented from flowing out at the fus ing time.
Since the joints between the fibers are not blocked by the
presence of the titanium oxide, on the other hand, there is such
a merit in the manufacture process that a high temperature is

not established for the joints. Moreover, the jointing



dry state preferably have a tensile strength of 1 to 4 g/d according to
the JIS L 1013. Under this lower limt, the fibers are hard to card at the
manuf acture. Over the upper Iimt, the fibers becone so hard as to | ower
the feeling. The fibers of the upper layer 2 and the |ower |ayer 3
preferably have the core-sheath structure made of a

9 thernoplastic resin. In this case, thd®surface material 1 forned of the
upper layer 2 and the | ower layer 3 can be made of a heat-treated nonwoven

fabric such areatmeint tduesugivthawtad-idraeover fRRIiGg o HH Sonwoven
manuf acturing nethod, the individual fibers of the upper layer 2 and the

lover |ayer Fabrdd ebhtliodd.a seilingordstene ti Mot dr e Web 19fe @
two-l ayered structure and are individually heat-treated by an air-through
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resin and having the core-sheath structure are exenpli ers
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fiber weight) in the cores but not in the sheaths.

When the fibers forming the lower layer 3 are also fibers
having the core-sheath structure and when. the titanium oxide
is contained in the fibers forming the lower layer 3, the
titanium oxide is preferably contained in 0 to 1 % (with respect
to the total fiber weight) in the resin forming the filled cores
but not in the sheaths.

In order to cause the cushioning properties to appear in
the lower layer 3, this lower layer 3 preferably has a basis
weight (this may be referred to as “METSUKE”) of 7 to 45 g/m’.
Under this lower limit, the suction .of the body liquids may
become hard. - Over the upper limit, the liquids are eas ily held,
while passing, by the lower layer 3 to lower their transfer to
an absorbent member positioned beneath it. On the other hand,
the upper layer 2 preferably has a basis weight of 5 to 20 g/m?.
Under this lower limit, the surface may find it difficult to
keep a necessary softness. Over the upper limit, the upper
layer 2 may be so hard to permeate the liquids as to get clogged.

For the cushioning properties, on the other hand, the

. fibers of the lower layer 3 preferably have a fineness of L to



When the upper layer 2 is to be fornmed of the fibers having such
core-sheath structure, it is preferred that the titanium oxide is mainly
contained in the resin formng cores. Wien the nonwoven fabric is to be
manuf actured by using such fibers, the sheaths are fused to joint each
other, but the titaniumoxide in the core can be prevented fromfl ow ng
out at the fusing tinme. Since the joinlt!ls between the fibers are not

bl ocked by the presence of the titanium oxide, on the other hand, there is
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contained in 0 to 1 % (with respect to the total fiber ,weight) jn the
resin fOrm%grﬁﬁgrpppyé@v&gggneness of 2to6d. Under this lower limit,

the discharge liquids may not pass, but the water content may
remain on the surface. Over the upper limit, the surface
material 1 may have a lowered feeling..

Here, the fibers forming the upper layer 2 preferébly have
a denier equal to or higher than that of the fibers forming the .
lower layer 3. With these deniers, the discharge liquids will
easily transfer from the upper layer 2 to the lower layer 3.

The hygienic napkin 4, as shown in Fig. 2, is constructed
to include: the surface material 1 having the aforementioned
two-layered structure; a liquid impermeable back sheet 10; and
an absorbent member 11 sandwiched between the surface material
1 and the back sheet 10. In a peripheral portion 13 of the
hygienic napkin 4 and in the region where the absorbent member
11 is absent, the surface material 1 and the back sheet 10 are
jointed by a heat embossing method, an adhesive, or the like.
When the hygienic napkin 4 is used, the menstrual blood passes
sequentially through the upper layer 2 and the lower layer 3

of the surface material 1 until it is absorbed by the underlying

_absorbent member 11. = e



but not. in the sheaths. In order to cause the cushioning properties
to-appear in the lower layer 3, this |lower |ayer 3 preferably has a basis
wei ght (this nay be referred to as "METSUKE") of 7 to 45 g/nferr]. Under

this lower limt, the suction of the body liquids nay becone hard. - Over
the upper Iimt, the liquids are easily held, while passing, by the |ower
layer 3 to lower their transfer to an Bbsorbent nenber positioned beneath
it. On the other hand, the upper layer 2 preferably has a basis wei ght of

5 to 20 g/ nferr].perddehetdtirrdcamRitdrt {81 of it J?Wér?tcfoﬂ@é{nfﬂe@?'iied

difficult to keep a necessary softness. Over the upper limt, e upper

layer 2 maypbe ciayheabdeh@ Y%i@ﬁtcenhgﬁihi%{gﬁg‘sd%%%gfl%?cglb%gg sp t

For the cushioning properti'es, on t ot her ers of-the | ower
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as to | ower £m§¥§_§%&§%%{qmto t he absorbent nenber. Over the upper limt,

the transfe? ds fromthe upper layer 2 to the |ower |ayer 3

may be diffé{\;‘;}glt. t he other hand, the fibers of the upper layer 2
preferably h a"ép]f? ness of 2 to 6 d. Under this lower |imt, the

di scharge |iquids_nmay not pass, but the water caontent may,
The examples of the invention will be described, but the

invention should not be limited to them.

As the surface material 1, the nonwoven fabric having the
upper layer 2 and the lower Ilayer . 3 of the following
constructions was manufacfured by the following methods.

[Fibers and Web Constructing the Upper Layer}

There were used the thermally fusible fibers of a fineness
of 3d and a fiber length of 51 mm, including: cores (filled with
a resin) of PET (polyethylene terephthalate); and sheaths of
PE (polyethylene). In the resin forming the cores, there was
contained titanium oxide (Ti0,) in 2 wt. % with respect to the
total fiber weight (i.e., the summed weight of the cores and
the sheaths). The thermally fusible fibers used had an
elongation percentage of 70 % and a tensile strength of 3 g/d
in the dry state. These fibers were used to form the fibrous
web for the upper layer having a basis weight of 10 g/m’.

[Fibers and Web constructing the Lower Layer}

There were used the thermally fusible fibers of a fineness

of 3d and a fiber length of 51 mm, including: cores (filled with

a resin) of PET; and sheaths of PE. In the resin forming the.- -



remai n.on the surface. Over the upper limt, the surface material 1 may
have a towered feeling. Here, the fibers formng the upper |ayer 2
preferably have a denier equal to or higher than that of the fibers _
formng the Ilower layer 3. Wth these deniers, the discharge liquids wll
easil'y transfer fromthe upper layer 2 to the |ower |ayer 3. The
hygi eni ¢ napkin 4, as shown in Fig. 2, ist&onstructed to include: the
surface material 1 having the aforenentioned two-|ayered structure;
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articles SUChffgrgt?sngzle folrn%{nz upperplayer havin% a basis weight of 15 g/m’.

[Process for Manufacturing Nonwoven Fabric for Surface
Material]

The air-through bonded nonwoven fabric for the surface
material was obtaiﬂed by feeding the fibers from the carding
machine to form a two-layered web, in which the fibrous web of
the upper layer was laid over the fibrous web of the lower layer,
and by treating the two-layered web at 135 to 140 °C in the dryer
and at 120 to 130 °C in the heat cylinder of the air-through
bonding dryer.

The surface material (or the nonwoven fabric) obtained
had a total basis weight of 25 g/m’ and a total thickness of
0.7 mm. The tensile strengths of the surface material were
measured in both the MD (Machine Direction) and the CD (Cross
Direction) according to JIS L 1096 with a chuck distance of 100
mm; a material width of 25 mm; and a pulling speed of 100 mm/min.
In the MD, the tensile strengths were 300 g/inch (at an
elongation of 5 %) and 1,800 g/inch (at the ma)%imum) . In the
CD, the tensile strengths were 15 g/inch (at an elongation of

2_%) and 270 g/inch (at_the maximum).. On the other hand, the



or uri.,ne pads. [Exanples] The exanples of the invention will b
described, but the invention should not be limted to them As
surface material 1, the nonwoven fabric having the upper |ayer 2 and

| ower

| ayer

3 of the followi ng constructions was manufactured by the

foll ow ng nethods. [Fibers and Web Constructing the Upper Layer}
There were used the thermally fusible fitders of a fineness of 3d and
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of 3d and a fiber _length of 51 nm includjng: cores (filled with are
of PET; and $¥ElAensfne only, iphgheekigiidparmgabiélity but also in the
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re-wet prevention.

As has been described in detail hereinbefore, the surface
material of the invention contains the titanium oxide in its
upper layer so that its whiteness can.be'so high as to hide the
passed discharges effectively. On the other hand, the lower
layer is formed of the fibers having a relatively low elongation
percentage so that it can give the bulkiness and the cushioning
properties. As a result, the presence of the upper layer gives
little visual uncomfortableness to the wearer, and the presence
of the lower layer improves the wearing feel. Moreover, the
surface material is soft as a whole. Here, the presence of the
16werlayercaneasilypreventthere-wettingtofurtherimprove
the wearing feel.

By adjusting the deniers of the fibers forming the
individual layers, moreover, the surface material can be made

to have high liquid transferring properties.

Ss
sin)

Here, “comprises/comprising” when used in this

specification is taken to specify the presence of stated

features, integers, steps or components but does not preclude

the presence or addition of.oneormore.other features, integers, - -



13 cores, there was contained titaniumoxide (TiJerr]) in 0.1 w. % wth
respect to the total fiber weight (i.e., the sunmed weight of the cores
and the sheaths). The thermally fusible fibers had an el ongation
percentage of 60 % and a tensile strength of 3.5 g/d in the dry state.
These fibers were used to formthe fibrous web for the upper |ayer having
a basis weight of 15 g/nferr]. [Processfor Manufacturing Nonwoven Fabric
for Surface Material] The air-through bonded nonwoven fabric for

the surface d@dmy,] dlonphetisaioiedrbupEeerbpackhe fibers fromthe carding
machine to forma two-layered web,” in"which the fibrous web of the upper

| ayer was | aid overyit fdihD b ]%,115: | r I.hg
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and the CD 0ss, .Directi.o ccording to JLS L 1096, with a chuck distance
of 100 rrm( errgjtslé'}lil%aqde\ﬂodteﬁ)yoﬁyz Elﬁmsgﬁﬁﬁ afpﬁﬁ?i?éa%e‘g"q}? e 9 ni n.
In the MD, the tensile strengths were 300 g/inch (at an elongation of 5 %

and 1,800 g/inch (at the maximum). In the CD, the tensile strengths were
15 g/inch (at an el ongation of

®



9@ and 270 gllnch (at the maxi nun). On the other hand, the
14- bendi ng resistance, as neasured by the cantilever nmethod according to
the-JIS L 1018, was 90 mmin the MD and 45 nmin the CD. This surface

material had a hi gh bul kiness and high hiding properties. Mor eover, the
surface material was excellent not only in the liquid perneability but
also in the re-wet prevention. 18\s has been described in detai

her ei nbef ore, the surface material of the invention contains the titanium
oxi de in i ygmamuARecLhaved §8.that its whiteness can be so high as to hide
the passed di scharges effectlvely On the other hand, the lower layer is
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and a lower layer positioned under the upper layer,

wherein at least the fibers forming said upper layer
contain titanium oxide, and

wherein the fibers forming said léwer layer have a lower
elongation 'percen£age and a higher tensile strength, as
measured according to the JIS L 1013, than those of the fibers
forming said upper layer.
2. An absorptive article according to Claim 1,

wherein the fibers forming said lower layer contain no
titanium oxide, or :

wherein the fibers forming said lower layer have a smaller
content (in wt. %) of titanium oxide than that (in wt. %) of

titanium oxide of the fibers forming said upper layer.

3. An absorptive article according to Claim 1,

wherein the fibers forming said lower layer have an
elongation percentage of 50 to 80 %, as measuréd according to
the JISL 1013, and a tensile strength of 2 to 5 g/d, as measured

_according to the JIS L 1013. . . .= . . . o o .-
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i ndividual |ayers, noreover, the surface material can be nmade to have high
liquid transferring properties. Here, "conprises/conprising” when
used in this specification is taken to specify the presence of stated
features, integers, steps or conponents but does not preclude

thepresenceor addi ti onof one or-nore- otherfeatures i nt egers,

15 steps, conponents or groups thereof. Although vari ous exenpl ary
enbodi nents have been shown and described, the invention is not limted to
t he enbodi nents shown. Therefore, the scope of the invention is intended
to be limted solely by the scope of the clainms that follow.

16 VAT 1S %A' MERY! ?bsol‘ dve! a??ic?i@‘%é’@ofddfﬂi'@o QM 9 N9 a

l'i qui d- per nea surface on a cel ving side,

wherein said surfagh qRierigl ¢sda g%%m%gasmme, e 159BEI Gl B9 an

upper layer to face n

to 10 wt. % of titanium oxide.

5. An absorptive article according to Claim 2,
wherein the fibers forming said lower layer contain 0 to

1 wt. % of titanium oxide.

6. An absorptive article according to Claims 1,
wherein the fibers forming said upper layer are thermally
plastic and have a core-sheath structure, the cores of which

contain the titanium oxide.

7. An absorptive article according to Claim 6,
wherein the surface material including said upper layer

and said lower layer is an air-through bonded nonwoven fabric.
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and a Jower |ayer positioned under the upper |ayer, wherein at | east
the fibers formng said upper laygr contain titanium oxide, and

wherein the fibers formng said | ower |ayer have a | ower elongation
percentage and a higher tensile strength, as measured according to the JIS

L 1013, than those of the fibers form ng said upper |ayer. 2. An
absorptive article according to Claim 1,18 wherein the fibers formng
said | ower layer contain no titanium oxide, or wherein the fibers

formng said | ower |ayer hava\BSTRARIT ©F THENDEBCLESUREM . % of titani um
oxide than that (in wt. % of titaniumoxide of the fibers formng said
upper | ayer. 3. An absorptive article according to Claimal,

wherein the fibers form ng said | ower |ayer have an el ongation percentage

of 50 to 80 % as neasiyrd ACaHAiTRFheiohheaBsSrbtlPd arivha tensile
strength of 2 to 5 g/d, as neasured according to the JIS L 1013.
17

There is disclosed an absorptive article including a
liquid-permeable surface material on a liquid receiving side.
The surface material is formed of a nonwoven fabric including
an upper layer to face the skin of a wearef, and a lower layer
positioned under the upper layer. At least the fibers forming

" the upper layer contain titanium oxide. The fibers forming the
lower layer have a lower elongation percentage and a higher
tensile strength, as measured according to the JIS L 1013, than

those of the fibers forming- the upper layer.

FIGURE 1



4. AR absorptive article according to Caim 2, wherein the fibers

form ng said upper layer contain 0.5 to 10 wt. % of titanium oxide. 5.
An absorptive article according to Caim 2, wherein the fibers
formng said lower |ayer contain O to 1 wt. %of titanium oxide. 6.

An absorptive article according to Cains 1, wherein the fibers
form ng said upper layer are thermally /plastic and have a core-sheath
structure, the cores of which contain the titanium oxide. 7. An
absorptive article according to C aim 6, wherein the surface

material including said upper layer and said |ower layer is an air-through
bonded nonwoven fabric.

! Fig. 1
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