havi ng* high liquid absorptivity and excellent feel to the skin. .
COQVentlonaI sanitary towel s have been formed of 5 an absor bent di um
¢onposed of fluff pulp, absorbent paper or the like, a |eakpr oozﬁqg‘r%s
di sposed bel ow and on the sides of said absorbent nediumand a -

Iayer of nonwoven fabric. As the nonwoven fabric formng the covering |ayer
10 w.» of such known sanitary towels, it has been conventional to use

wet - process or dry-process nonwoven fabrlcs However, wet-process nonwoven
fabrics have a dense texture and esthITAnthOWEﬁpellency because t hey
contai n hydrophobic fibers or a binder, so that their 15 bl ood
absorption properties are not conpletely satis- factory. -Dry-process
nonwoven fabrics, because they use a binder for fixing the hydrophilic
fibers, also exhibit welkisripeehtion ralabesnitos at samiltiarynitowelotor
conpletely satisfactory for the absorption of blood. 20 For these
reasons, in practinapkischavisgchigbniiquid absorptivity and excellent

2114895 SANI TARY TOWEL This invention relates to a sanitary towel o::ﬁiikin

feel to the skin,
Conventional sanitary towels have been formed of
5 an absorbent medium composed of fluff pulp, absorbent
paper or the like, a leakproof layer disposed below
.and oﬁ the sides of said absorbent medium and a cover-
ing layer of nonwoven,fabfic.
As the nonwoven fabric forming the covering layer
10 of such known sanitary towels, it has been conventional
to use wet-pfoeess-or dry-process nonwoven fabrics.
However, wet-process nonwoven fabrics have a dense'
texture and exhibit water repellency because they'
contain hydrophobic fibers or a binder, so that their
15 blood absorption proberties are not completely satis-
factory. Dry-process nonwoven fabries, because they
. use a binder ror-fixing the hydrophilic fibers, also
exhibit water repellency which makes them likewise not
cdmpletely satisfactory.for the abSOrption'of blopﬁ.
20 For these reasons; in practical use of such conven-

tional sanitary towels, if the blood effuses from the



tional sanitary towels, if the blood effuses fromthe -2 body at a hlgh
rate, jt tends to flow al ong the upper. surface of the napkin before it:
absoﬂﬁ%? into the interior thereof, thereby causing | eakage of the blood
beyo he lateral edges of the sanitary napkin. Also,. in certain cases;
part of the effluent blood, after once being absorbed in the napkin, my be
forced out of the napkin through theasurface | ayer thereof because of the.
pressure of the user's body weight thereon, thereby causing wetting of the
user's skin and 10 detracting fromthe confort and sense of security .

that ar dofssidteda \ilbghs gaitled i thadads eéefmewnalohg ehderuge Al ni m ze such

nonwove PUEATE oF Ehe BorkifhPeding Thi 1P - FEROFBEA 1nbe thget ance, it
has beedqmanmnrxthemeef,ht&endhyncawsﬂn@eleakhgbebi ¥hedBloed the
PO R ot he 1408 QIMRLUL |9 ihs JLh3eSEh GaBRygErably ameliorate
Also, in certain cases, part of the effluent blood,
after once being absorbed in the napkir, may be forced
out of the napkin through the surface layer thereof
because of the pressure of the'user's body weight
thereon,’ thereby causing wetting'of the user's skin and
10 detracting from the comfort and sense of security that
are desired when sanitary napkins“are worn. In order to
minimize such "return" or "wet-back“ of blood, attempts
have been made to render the nonwoven fabric of the
.covering layer water-repellent. For instance, it has’
been proposed to use hydrophoblc-synthetlc fibers as
part of the component fibers of the nonwoven fabr1c.
This can considerably ameliorate the blood returning or
seeping phenomenon, but because of the water repellency,
the absorptivity of the napkin for the effluent blood is
20 seriously reduced and the napkin cannot be safe againSt
edgewise leakage'of blood.
| As discussed above, it is desired that the sanitary
napkin can satlsfy both requlrements, namely, it must be
capable of quickly absorblng the effluent blood and it
must also be capable of preventing the absorbed blood
from being forced out under the pressure of the user's
body*weight Varlous improvements, such as application
of various kinds of llquld-absorptlve polymers as the
absorbent med1um, have been reported and have_been used
30 in practice in commercially available sanitary napkins,
but there is not yet available a sanitary napkin which
can well satisfy both of the requirements of quick



tseeprng phenonenon, but because of the water repellency, the ti\_/_i‘t.-y
of the napkin for the effluent blood is 20 seriously reducedand the"”

‘nagpkin cannot be safe against edgew se | eakage of blood. As discussed
*above, it is desired that the sanitary napkin can satisfy both
requirenents, nanely, it nust be ‘capable qf quickly absorbing the effluent
blood and it nust al so be capabl e of preve 'Tlng t he absorbed bl ood from
belng forced out under the pressure of the user's body weight. Various

i nprovenents, such appl.ication _of varlo _ ki nds Qrpti.ve
pol yners as tﬁ} iﬁﬁ ﬁ%;aﬂ5ﬁ9§ﬁe eﬁeﬁkﬁgﬁ; é#ﬁkR&FSO
in practice imibuﬂafc*néturaVabEaphevwmuSky3abn¢tbed lhquzﬁhere i s not

Vel v Lable R S 2 RRRKRD MO WY ALY, PRSI Whigien
and i nhi bi - tiimn sHfarchktofna sanjteviyonaipkixbsdrichi d:aqusu’lmu‘.[ltar;am!@m
inventors have RUISHPH UL 88" kYA ementioned requirements, which
involve contrédictory considerations, énd,_as a résult,
‘have discovered the present invention. |
The present invention provides a sanitary napkin in
which the covering layer is composed of (1) 30 to 80% by
10 weight of heat-fusible fiber which is fusible at 90° to
140°C and (2) 70 to 20% by weight of hydtophobic fiber
which is not fusible at a temperature below 140°C, said
éovering layer being provided-on at least the surface
portion of thexsanitary napkin that touches the user's
skin, said covering layer being specifically designed to
have a thickness of 0.5 to 1.2 mm under a load of 1
g/cm2 and a thickness of 0. 2 to 0.6 mm under a load of
5 g/cm2 and consisting essentially of a flrst layer or
_ stratum which touches the user's skin and a second layer
20 or'stratum'dispcsed inside said first layer, wherein the
ratio by weight of said heat-fusible fibér to said
hydrophobic fiber is from 50/50 to 100/0 in the first'
layer and is from 20/80 to 60/40 in the second layer.
' Regarding the heat-fusible fiber used in this
invention, it is basically possible to employ any
suitable type of fiber which is partly or entirely fused
when /it is exposed to a temperature of 90° to 140°C so
as to exhibit adhesiveness, but usually a o
polyethylene/polypropylene composite fiber, a low-
30 melting polyester/polypropylene composite fiber or the
like is preferred.
'~ As the hydrophobic fiber which is not fused at a
temperature below 140°C, there can be used conventional



in search of a sanitary napkin which can sinultaneously.satisfy both of the
\ afcn‘?--ntioned requi renents, which involve contradictory considerations,
and;\ﬁg_a result, have discovered the present invention. The present:

i nvexiA Qn provi des a sanitary napkin in which the covering layer is
conposed of (1) 30 to 80% by 10 gl ght of heat-fusible fiber which is
fusible at 900 to [ERR] and (2) 70 to 20% by wei ght of hydrophobic fiber .-
whi-ch is not fusible at a tenperature bel ow [ ERR], said covering |ayer “&

bei ri% psgnithed ien ﬁttr(é:eﬁst prgfe&ﬁ&ﬂ@C%Min ofilsérs hesaehi helr?/ ngpki n tgat
t ouches_t s skin i d_coverin eci a esigned to
have o PRIVESISAHE PE pETyProRyiane £ Bet, FofvastFe S1BR1Y i ciness
of 0.2 polgatmide fibers, | onjdac&-yiogﬁ[ﬂi:ﬂ}e aﬁmbmm sAmoggethelnt,l ally of a
first el t e ond |ayer 20
or st ra?xz'&glaspose?l nsil\%egggl ng%ttriat %Fe ee‘?%‘?%etﬁg r@g%ﬁ% by wei ght of
sai d -hedowf gois¥l.e fi ber to said hydrophob|c flber is from50/50 to 100/0 in
the first- Iahgrf@yjﬂﬁéféggéZQ&SQHé)fgyéy)ﬁgbarghsgﬁggd | ayer. Regarding

the heat-fusible fi used in this-1nvention, it asically pOSSIb|e to
~enpl oy aﬁyentlon, the heat-fusible fiber can have a fineness

within the range of 1. 5 to 6 den;ers, but a fiber
fineness- in thelrange of about 1.5 to 3 deniers is

10 preferred, taking into consideration the fact that the

' heat-fusible fiber 1s used as the pr;nczpal component of
the fzrst layer (on the slde of the napkin which touches
the user's sk;n), that is, at a location where impor-
tance is attached to the feel or touch cf the first
~1ayer.' ' ) . o

As regards the hydrophoblc flber, its fineness is
preferably within the range of 1.5 to 6 deniers, more
preferably, 1.5 to 3 denlers, for the same reason (good
touch or feel). '

20 The web structure of the cover1ng fabric is pref—
erably such that_the Second layer is rather weakly
bonded to the first layer. As for the thickness'of the
nonwoven covering fabric,'it_is suitable for the pur-
poses of this invention,to use a nonwoven covering
fabric which will have a thickness of 0.2 to 0.6 mm.
under a load of 5 g/cm and a thickness of 0.5 to 1.2
mm under a load of 1 g/cmz.

A nonwoven coverlng fabrzc hav;ng a thlckness of -

_ less than 0.2 mm under a load of 5 g/cm2 and a thick-

30 ness of less than 0.5 mm under a load of 1 g/cm2 is
too thin and the layers are bonded to each other in a
dense state which is devoid of the desired sense of

voluminousness or fullnese, so that such a fabric is



Suitable type of fiber which is partly or entirely fused when it is exposed
to atenperature of [ERR] to [ERR] so as to exhi bit adhesiveness, but e

uswval | y a .pol yet hyl ene/ pol ypropyl ene conposite fiber, a |ow 30 jngﬁf4
bolyester/polypropylene conposite fiber or the like is preferred. A%zgae -
hydr ophobi c fiber which is not fused at a_ enperature bel ow [ ERR], re
can.be used conventi onal -4- synthetic fibers, preferably olefrn fibers,
‘'suck_as pol yet hyl ene or pol ypropyl ene fi ber, polyester fi bers, polyam de

fibers, or acryoyH i Ifeé1be£§uchAHaagsb&eweseolam eéwofpbeeaderse aost
preferred because of .their ¢cost . for the size | ber _used in

this inventi ongrﬁ?é%aﬂ‘??ﬁ%li’b@étm Bgr IeLRTR, $F éqqm%sggvrfpﬁr k1lo9d r ange -
of 1.5 to 6 degifter iWthds béeh bheenabsorbeddn e MapRPAYt 1.5 to 3

deniers is 10 PrefSlusven' 85vaging' 2aB210 s Hadiny thﬁhiéﬁkets@atoé he
' greater than 0.6 mm under a load of 5 g/cm2 and a
thickness of greater than 1.2 mm under 'a load of 1
g/cm2 are also undesirable for the following reasons.‘,
Firstly, when a nonwoven fabric retains a thickness
of greater than 0.6 mm under a load of § g/cmz, such a
10 nonwoven fabric is bound to be very hard and naturally,
such a nonwoven fabric will have a thickness of greater
than 0.5 mm when placed under a load of 1 g/cmz.
Secondly, when such a fabric has a thickness
exceedlng 1.2 mm under a load of 1 g/cmz, such a
fabric is not much different from a mere.fiber aggregate
'in terms of texture, and such a fabric will be unable to
- withstand physical frlctlon in actual use.
- . The nonwoven covering fabric used in this
_ invention,'which has a thickness of 0.2 to 0.6 mm under
20 a load of 5 g/cm2 and a thickness of 0.5 to 1.2 mm
' under a load of 1-glcm2, is excellent in feel, partic-
ularly in touch and softness, owing, for one thing, to
weak bonding of the second layer to the firet-laYer.
This can be derived from the difference of thickness
under the two different loads (1 g/cm? and 5 g/cmz).
Also, when the blood absorbed by the absorbent medium in
the riapkin is urged to exude to the surface of the |
napkin through said nonwoven fabric under a certain
pressﬁre, such blood will not be permitted to flow out
30 directly to the surface owing to ‘the thickness of the
covering fabric that is retained under the load of 5
g/cmz, thus ensuring an 1mprovement of the napkin of

-



N

“heat-fusible fiber is used as the pri nci pal conponent of the first_|ayer
(on the side of the napkin which touches the user's. skin), that is, at’'a

i on where inpor- tance is attached to the feel or touch of the:first N

‘As regards the hydrophobic fiber,. its fineness is preferably within

range of 1.5 t0 6 deniers, nore preferably, 1:5to 3 deniers, for the
same reason (good touch or feel) 0 The web structure of the - -
covering fabric is pref- erably stCh that the second |ayer is rather meak%y
bonded to the first layer. As for the thickness of the nonwoven covering
fabric l,S_suitabl e for, the pu oses f_t n |on to use a
nonmovsh §o§§VPﬁ§H9ﬂNﬁQ: ?cﬂrgP §§e gpﬁﬁ4§ﬁﬁé ¥ 6n§sFo 0.6 nm under
a | oadand SmkaMEdﬂubmfatto&uesagoﬁsé.S to 1.2 2 nnrunder aload of 1
o/ [ ERR] . a ha\g féggz I than 0.2
mm under B goof E c%%éégn& fé&&r ﬁ}é ngesoéﬂ ne ?£F§g58 han 0.5 mMm
under ahisaunuen_tlg:qgwq an sadditional advantage that - _

fluffing, due to- phys;cal friction in use, is mlnlmlzed

because of the fast and secure bonding of the fibers of

the outermost layer (first layer) which is principally =
composed of heat-fusible fibers (50-100% by weight).

However, because the_first-layef is principally

10 composed of heat-fusible fibers, the surface of the
| covering fabric of the sanitary napkin of this invention
has a tendency to become hard and hence worsened in
comfort when its basis weight- (weight per m? of
surfacé area) increases. Therefore, it is desirable
that the first layer has a basis weight of from 5 to 15
/m . As for the second layer, because the proportion
of heat-fusible fibers in this layer is as low as 20 to
60% by weight and also because the fibers of this layer
are rather weakly bonded, it is desirable that the -
20 second layer has a basis weight of 8 to 25 g/mz.

The nonwoven covering fabric of the sanitary napkin
according to this invention can be produced, for
example, in the following way. -

First, a web of a fiber aggregate which serves as
the first laYer.(outermost'layer) is formed by using a
cohventional textile fiber carding process and then a
web §f another fiber aggregate, which serves as the
second layer and wherein the fibers are arranged in
partially random and partially oriented configuration,

30 is overlaid on .said first layer with a net-like support
therebeneath, and then hot air is flowed through the web
from the second layer side toward the first layer side |
by a hot-air-passing-type'of heat-treating machine



‘too'thin and the |layers are bonded to each other in a dense state Lch is
devoi d of ‘the desired sense of vol umi nousness. or fullness, so tha h a.~
fabric is poor in feel, touch and softness and al so provides a ater .
“possicbility of return or seepage of the blood after it has been once
absorbed in the napkin. Nonwoven covering fabrics having a thickness of
reater than 0.6-mmunder a | oad of 5 g/[ﬁRR] and a thickness of greater
fhag; 1.2 nmunder a.load of 1 2 g/cm are also undesirable for the
fol |l owi ng reasons Firstly, when a nonwoven fabric retains a thickness 2 of

greater. than Q, )ﬁnggrba hoﬁﬁt‘?xf ]]!;i@,_gﬂ:%o 2, 10Threagr| ! Welln ﬁ%réc

is bound to be ver nat ur al 2 honwoven ve a
t hi ckness of @usfeﬁ:@:-gxﬂaxn dgb frempenatize &P erRFeafngignoP L the ERR) .

Secondly, Whe%ﬁ%fﬁbé%féériﬁehﬁéa%Jéﬁéﬂﬂﬁﬁﬁflbers, but not to fuse the
| hydrophobic fibers. The temperature and duration of the
heating are conttolled so that the heat-fusible fibers
are not melted completely, but rather, ‘they retain their
basic structural integrity and they are bonded together
‘and to the hydrophobic fibers at the locations where the
fibers touch each other. |
10 The sanitary napkin of this invention is not
subject to any specific restrictions on the constructlon
and configuration of its absorbent medium.
BRIEF DESCRIPTION OF THE DRAWING

The drawing is a cross-sectional view of a sanltary
napkin according to the invention.

The drawing illustrates a typical embodiment of the
absorbent hedium which is made of rayon staple fiber or
cotton fiber 2, fluff pulp 3, a polymer abéorbentrlayér
4 and an absorbent paper S. However, the absorbent

.20 medium can be composed of fluff pulp or absorbent paper
alone. The bottom and sides of the absorbent medium are
- covered by a waterproof paper or film 6. The sanitary
napkin is covered by a nonwoven fabric 1 as described
above. Although, in the illustrated embodiment of this
invention, the entire absorbent medium is covered by the
covering fabric 1, it is also possible to apply the
covering fabric 1 of this invention so that it covers
dnly the surface of the absorbent medium while the other

_ surfaces are covered with a so-called leakproof layer.

30 The invention will be described in further detail
hereinbelow by reference to specific illustrative
examples thereof.



. exceeding 1.2 mmunder a load of 1 g/cm2, such a fabric is not nuch
di.fferent froma nere fiber aggregate in terns of texture, and such a
'\f will "be unable to w thstand physical friction in actual use. The

no oNen covering fabric used in this invention, which has a thickness of

0. b 0.6 mm under 20 a load of 5 g/[ERR] and a thickness of 0.5 to 1.2
nnlunde* a load of 1 g/[ERR], is exgdlent in feel, partic- ularly in touech
and sof t ness, owi ng, for one thing, to weak bondlng of the second | ayer tet
the first Iayer This can be derived fromthe difference of thickness under
t he' t wo Bkialnfpdileeril | oads (1 g/[ERR] and 5 g/[ERR] ). Al so,- when the bl ood

sbiorbed b L AP RRb R WAL AE0E1 B 950905 el o b
pressurmadexﬁytnsmnbmalnonwbvba covie 2t i regl fabf10mﬂouray©n stipltly to
oes SR 204031 B, LIbSRBSROIp i 81 B0} bR Yyt (ol e
3 (2.5 g), polylamlnated waterproof paper 6 (0.6 g) and
a polymer absorbent layer 4 {formed by ‘sandwiching a
highly water absorptlve polymer between absorbent paper
sheets; water-absorptzve polymer: 0.3. g, absorbent
paper: 0.6 g) as shown in the drawing. As the covering
10 fabric 1, there were used various nonwoven fabrics
composed of various combinations of first and second.
layers formed by using commerczally available flber
materials as set forth in Table 1. The produced sani-
tary napkins were subjected to tests for determining the
surface flow-of liquid and liquid seepage (wet-beok)
(the amount of the iiquid which seeped or returned to
the outside of the napkin) under pressure. The results
are shown in Table 1,
' The dlstance (mm) of the surface flow of llquld,
20 the wet-beck_amount (g) and napkln th;ckness (mm) (under
loads) were measured_by the following methods.
Surface flow: |
Fibrinogen-free horse blood was dropped, from a -
distance of 1 cm above the sample, onto the upper
surface_of.the sample which sample was inclined at
an.angie of 45° to the horizontal. The distance
:throﬁgh which the blood flowed on the upper surface
of the nonwoven fabric from the location at which
the blood was dropped onto the sample to the
30 location at which the blood was completely absorbed
was measured. The shorter the distance, the ’
greater is the ebsorbing rate, which signifies a



Lo

ithis invention in the properties of reduced tackiness and inproved confort
during use: Also, the covering |ayer of the sanitary napkin of this o
i.nvention has an additional advantage that fluffing, due to-physical ‘.‘f
*fraction in use, is mnimzed because of the fast and secure bonding @("WL
fibers of the outernpst layer (first layer) which is principally conposed
of heat-fusible fibers (50-100% by wei ght)_.q,However, because the first
|l dyer- is principally 10 conposed Qf.heatg¥usible_fibers, the surface of
the Covering fabric of the sanitary napkin of this invention has a tendency
to becone hard and h 4 onf o Is i I ght - I ght
per n2 of surface arggﬁgf’% }gﬁsbgg?é %er%oﬁé,x\lﬁggrggge?%%%gt _attlé%\g
first layer has a bableodei ght of from5 to'15 2 g/[ERR]. As for the second
| ayer, because ¢, _ggeﬂgrtion of heat-fusible.fibers in this layer i's as
|l ow as 20 to 60% by weil ght and al so because the fibers of this |ayer are
rat her weakly bondedl0i £c @fjdsihninegennfreqchorse blogd was |abeerbed 2

basis weight of 8 tojgSedihFi#dmple and, after the passing of a given
period of time, préssure was applied to the sample.
There was measured the amount of the blood which
seeped, that is, returned to the outside of the

sample napkin from the inside thereof through the
10 nonwoven fabric. The smaller the seepage, the less

will be the tackiness of the napkin surfacé and

-hence the better will be the comfort during use.

Thickness: ) | _

10 sheets“of each sample napkin cut to a suitable

size were placed one upon another. The thickness

of the stack was measured when loads of 1 g/cm2
and 5 g/cm2 were applied, respectively. The
thickness of each sheet was calculated from the
observed results. -

- »
&
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The nonwoven coverlng fabric of the sanltary napkin according to this

i nvention can be produced; for exanple, in the following way. First, a‘web
of _a fiber aggregate which serves as the first |ayer (out er nost Iayer) i's 3
. by using a conventional texplle fiber carding process and then a’ web

of ther fiber aggregate, which serves as the second | ayer and wherein
th ers_are arranged ipn partially randomand partially oriented e
-configuratfi@n, 30 | is operlaif on spid fifst lajer wth a nef-Iike uet:
support tHemBebeneath, pand} then hot aif is fllowed tlhrougH the b fromthe
second | ayel side toWrd pHE fifst | ayel side*dy 4 It-gi R pasping-type of
heat-treatlgg machi ne - 7= wheregby fo™bond bbth|l &erg tdgether. The hot
air has a gh—t-enperatute~totause-flusion surfaces of
" thé heat-flupid iJoeE but nof .to fhse th¢ hydrqphobid fiberp. The
terrperatgﬁeg,@_ duratﬁgn pfgt hel MBati haRarejcfint r gl Igd o Fhatf t he
heat - fusi Bl € Tiber{ 1 N .
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are not nelted conpletely, but rather, they retain their basic structural
intedrity and they are bonded toget her and to the hydrophobic fibers at the
|.ocat+ ons .where the fibers touch each other. 10 * The sanitary A
of~thi*s invention is- not subject to anyjgpecific restrictions on the@"
construction and configuration of its absorbent nmedium BRI EF DESCRI

OF THE DRAW NG The drawing is a cross-sectional view of a sanitary napki n
accQrding tgtne rjnventipn. The drawmng il justraties a tjypi cal| enbod| ment of
t he absorbertt gedijumwhigh i's [rade of rayoh staplfe fibdr or dotton fiber 2,
fluff pulp 4, @ pd yner pbRorbpne | ayef? 4 an& an|abbor et pdpet 5
However, thqg adsor|pent .po~ et unj cah bé Cbnpds&Y ofl FTuffl gdip br -
absor bent pgper_arjpne. 1phe botfoom an§l side$ of tHe absdrbent |nedi un]are
covered by’ g vt erjpr oof paper pr filn 6. The sanijtary rfapkin |is covered by
a nonwoven flab%ic {1was desgri bpdgaboyeG Al h:augh, gh tfeﬁ! | ustRat el
embodi ment df T hid i nven[ ion. the enlire alhsorlie dilum-istcoverell by the
covering faldrig 1, it is}also pessible to Jipply fhe coleri ng Vabric 1 of
e : . i e
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only the surface of the absorbent nediumihile the other surfaces are

C red with a so-called | eakproof |ayer. 30 The invention will be
d ritbed in further detail hereinbelow by reference to specifi.c '

i strative exanples thereof. -128- Exanple 1 Sani tary napkins havi ng a
size of .75 x 195 mm were nmade by using anonwoven covering fabric 1, rayon

staple- A . . N er 5 (0.6 g), fluff pulp3(259)
pol yl an] nat edjwat er gr ook paper ) and a pol ymer absorbent |ayer A@
(forned} by sapdwi chijng a Hi ghly bsorptive pol yner between absorbent.
paper she®ts; \A)Hler-a orgtive 0. 3.9, absorbent paper: 06 g) as
shown ih he firahi nd. 7 As t IT2 10 fabric 1, there were used
vari ous[ nonwoyen falfri cs donposdd of vari ous combinations of first and
second | agersgformed by-uging cqmercifal |y available fiber materials as set
forth iph Qablp F Th&prqdd@ed [sdqi - :
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‘tary napkins were subjected to tests for determining the surface flow of

| +qui'd and*liquid seepage (wet-back) (the anmount of the liquid whic ped
or returned to the outside of the napkin) under pressure. The r re
‘'shewn. in Table 1. The distance (nmm) of the surface flow of |iqui :

t he wet - back anmount (g) and napkin thickness (mm (under | oads)

nmeasured by the follow ng nethods. Surface-élomn Fi bri nogen-free horse
blopd. was dropped, from a distance of 1 ciitdbove the sanple, onto the upper
surface of the sanple which sanple was inclined at an angle.of [ERR] to the

urf ace of the SSMEBVAETAEE A he | ocari on at. whi ch the bl ood was
dropped onto the samSanitathen@fkins werel| pradusedatinttiheh sdme bhapdasas
oL oLty e U b1 dF 6°Gbths" S I Wil HSTLEL |
o ing fabric, nonwoven fabrics which were composed of
~various combinations of the first and second layers
shown in Table 2 and whose thicknesses were outside the
range of this invention. The surface flow and wet-back
were measured for each of these napkins by the same
methods as described in Example 1. The results are
10 shown in Table 2. |



.j.'l

reduced anount of or no edgew se | eakage of the bl ood. Wet-back: 10 cc of
flbrlnogen free horse bl ood was absorbed in each sanple and, after the
~of. a given period of tine, pressure was applied to t he sanpl e. iy

’aﬁ’" _
The nmeasured the anount of-jgae bl.ood which seeped, that is, returned
to t N ut5|de of the sanple napkin fromthe inside thereof through the 10
nonwoven fahric The somller the seepage, the I'ess will be the tackiness
of the nagk®n surfade and he befter will be the confort during u§d
Thi ckness: bl e napkin cyit to a suitable size were
pl aced on i EkTress| of. t h¢ stack was neasured when | oads
of 1 g/[E |iell. Mrespectively. The thickness of
each sheet masgcaICL= d ro he obsgrved fesults. '
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~10- [ERR] -11- [ERR] [ ERR] -13- Conparative Exanple 1 Sanitary
napkins were produced in the sane way as described in Exanple 1 by usi
. as tte nonwoven cover- ing fabric, nonwoven fabrics which were conpoggg
-warious combinations of the first and second layers shown in Table
whose thi cknesses were outside the range of this invention. The su
flow and wet - back -15-

;)'
Comparative Example 2
Sanitary napkins were produced in the manner as
described in Example 1 by using, as the covering fébric,
double-layer nonwoven fabrics composed of the first and
second layers set forth in Table 3 with ratios of
heat~fusible fiber to hydrophobic fiber being outside
the range of this invention. The surface flow and
~wet-back were measured by the methods of Example 1. The
results are shown in Table 3.
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were neasured for each of these napkins by the sanme nmethods as described in

- Exanple 1. The results are 10 shown in-Table 2. -14- [ERR = 15- .,
‘Cowpar v Exanpl e 2 Sanitary napkins were produced in the nmanner as .
descr \in Exanple 1 by using,-as6tshe covering fabric, double-layer h
nonwo fabrics conposed of the first and second Iayers set forth in Table

.tlos of heat-fusible fiber to hydrophobic fiber being outside the

3 with
range of t[fes 1hvenH|on he surface 1 OM/anH'ﬁET‘Wack were measured by hne
net hods of.gxanple . The Jresultp are phown {§n Tablje 3.
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116- [ERR] -17- Conparative Exanple 3 Sanitary napkins
the same nmanner as described in Exanple 1 by using, as the s ey
single-layer nonwoven fabrics conposed of the fibers shown i abl e 4. The
‘syrface flow and wet-back were measured in the same manner as descrlbed in
Example 1. The results are shown |n Tabl e 4. -18- [ERR

-"Lj. R S =17-
Comparative Example 3. . _

Sanitary napkins were produced in the same manner
as described in ‘Example 1 by using, as the surface.
layer, single-layer nonwoven fabrics composed of the
fibers shown in Table 4. The surface flow and wet-back
were measured in the same manner as descrlbed in Example
l. The results are shown in Table 4.



-19- The results of Exanple 1 and Conparative Exanples 1-3 clearly show tl

that the sanitary napkins produced by using the nonwoven covering fabric of

this igwsption exhibit limted blood flow on the surface and limted ° o,
: peturn)-of the previpgsiy absorbed, blood to the surface and thus :

ent in confort during use. It is especially desired fromthe

6f wor kabi I|ty and eqw prrent cost that the fi rst | ayer is enti rely

ofF—hpat—fiosTbte 7 rer—begauseTa ST rgl S IRV, of carded fi beyws
can b Senpl oypd-fqr the groduftiorf of .§he nppkin. It |s so. found that,
gopd dsulkd s 4r @s Optai Mede Wiess t hexe |i souged, - as the covering
® a twol 1l &yqr sbnwvel [alyilc fin|Wal ch &hq fdir $ted ayer is conposed of
poly Fyl ene/ pol ydropyl-ede cofiposifte fijber [ES) jwithla fijheness of 1.5 to 3
and af basijs 2 weijght pf 7 jto 9}g/ m pnd tjhe s¢cond | ayer is conposed
nexture Jf pdlypropylene fibgrs (#P) wWth g fing- ness of 2 deniers
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20 and pol yet hyl ene/ pol ypropyl ene conposite fibers (ES) wwth a fineness
‘of 3 deniefs and a basis weight of 3 to 2 8 g/m The sanitary napkins of

.Conperative Exanple 1 showed a relatively good result in terms face
flow,-but they were quite unsatisfactory in terns of seepage an - gave
an unpl easant sense of surface tackiness. Al so, they were. genér Qard in

fegbias conpared with the product of this_invention. The napkins of
Conpar ati ve Exanple 2 showed sub- 30. . §§§ﬁtial|y the sane results as
t hose of Conparative Exanpl'e 1 in terns of surface flow and seepage, but

ey, were found, def el Yo (e he BLALE1 00 R0 Ul e ve Blinblol®s, o,

in either of the3fcleardyd slewnthatythe, sahétaryunapkins padoduesd abjrar d

feeling, “hereéiihg Eﬂ%lﬂé%%%&éﬁwhggepfﬁs'Egﬁkqhﬁdgl%ﬂié inventidn
exhibit limited.blood flow on the surface and limited
seepage (return)-of the previously absorbed blood to the
surface and thus are excellent in comfdrt during use.

It is especiéiiy desired from the aspects of
wofkability and equipment cost that the first layer is
entirely composed of heat-fusible fiber because a single

10 web of carded fiber can be employed for the production
' of the napkin.

It is also found that, generally, good results are
obtained when there is used: as the covering fabric, a
two-layer nonwoven fabric in which the first layer is
composed of polyethylene/polypropylene composite fiber
(ES) with a fineness of 1.5 to 3 deniers and a basis
weight of 7 to 9 g/m2 and the second layer is composed
of a mixture of polypropylene fibers (PP) with a fine-
ness of 2 deniers and a basis weight of 5 to 11 g/m2

20 and polyethylene/polfpropylene composite'fibers (ES)
with a fineness of 3 deniers and a basis weight of 3 to
8 g/mz.
: The sanitary napkins of Comparative Example 1
showed a relatively good result in terms of surface
flow, but they were quite unsatisfactory in terms of
seepage and they gave an unpleasant sense of surface
tack@ness. Also, they were generally hard in feel as
compared with the product of this invention.

The napkins of Comparative Example 2 showed sub-

30 stantially the same results as those of Comparative
Example 1 in terms of surface flow and seepage, but they
were found defective in feel, fluffing and strength.



is too -small, the napkin is weak in strength and tends to becone quffy

and, in the morst case, it can be torn by physical- friction during use.

Such a. pLoportlon gives aparticularly great effect to fluffing and-feel of
t he flr,ai-ayer -21- CLAIMS:. i. A sanitary towel having an internél
~absorb “dlUﬁ]fOF absorbing fluids di scharged fromthe body covered in

at | eas\ ¢ surface by a fabriic ceR0+~i ng material which is to contact the
skin of the wearer, 5 . wherein said covering fabric material has an®
‘inte- grated, two- Iayer structure conprising an outer layer formng the
surface that I¢ mscdmzhi'ser rﬁomdntbatt Ha wameerthe Proponhion| afer

dl oPre hbRBLERSIRIL Biskle |y ool HEGRONSH \ILAAD G KRG CLgheCN, 10
whi ch ar@nﬂu§ﬁ§p§datlaé’ﬁl%§wpeﬂéﬁ ut@sgﬂ-tftnSmr{amq thﬁ% ERRragdd from 70 to
20% by “féﬂﬂin@f whereas if the proportlon of heat-fusible fiber
is too small, the napkzn is weak in strength and tends
to become fluffy ‘and, in the worst case, it can be torn
by physlcal friction during use. Such a proportion
gzves a particularly great effect to flufflng and feel

of the first layer.

4
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: hydr ophobi ¢ fibers which are not fusible at aTtenmper=—ature bel ow [ <R

.said naterial having a thickness 15 to 1.2 nmm und
Ioaﬂr-of 1 g/[ERR] and a thickness of“mmvwmﬂmw ilnm under a | oafi—e
g/ c2 the weight ratio of heat-fusible& f¢bers/nhy rophobi c fibers imthe
outer |ayer being from50/50 to 100/0, and in the inner. |l ayer being from

20/ 80 to 60/40. 20 2. A sanitary 2dwel according to daimi,
mhgigin the outer ¢gpyemsbas a basis weight of 5 to 15 g/[ERR] and said
i nn€r | ayer has a Pasrs weight of 8 to 25 g/[ERR]. -22- 3. A sanitary

t owel according to Claimi fusi bl e fibers have a fjneness

of 1.5 to 3 denierland éhﬁéﬂ\%g%ghgﬂ%gi P‘Sgligghé% gtﬁ*rﬁ@ﬂe@%ﬂrt&e% to 6
heat -1 usi bl e 11 berRedt S TE0 T KRIBERIPBoTIMLOR, Al ACRES RS RP 4HS P  he
hydr ophobi ¢ f'berscgvgred in at least one surface by a fabrie covering
material which is to contact the skin of the wearer,
5 . wherein said covering fabriec material has an inte-
gréted, two-layer structure comprising an outer
layer forﬁing the surface that is to contact the skin
of the wearer and an inner iayer.disposed inside
said outer layer, the covering fabric material con-

10 sisting essentially of from 30 to 80% by weight of
heat-fusible fibers which are fusible at a.temperatufe
of from 90° to 140°C and from 70 to 20% by weight of
hydrophobic3fibefs which are not fusible at a temper-
ature belbw 140°C, said material having a thickness

15 of from 0.5 to 1.2 mm under a load of 1 g/'em2 and a
thickness of from 0.2 to 0,6 mm under a load of 5 g/cm2
the weight ratio 61 heat-fusible fibers/hydrophobig
fibers in the outer layer being from 50/50 to 100/0,

and in the inner layer being from 20/80 to 60/40.

20 2, A sanitary towel according to Claim 1, wherein .
the outer layer_has_a'basis weight of 5 to 15 g/bmz'
and said inner layer has a basis weight of 8 to 25 -

g/cm .



polybro | ene fibers or polyester fibers. 10 5. A sanitary towel
accor dj o Claimi, wherein the outer layer is conposed of 1.5 dehier:-

pol yet ene/ pol ypropyl ene conposite fibers hg;;ggcgﬁgg§L§~mnghi of 7 to
9 g/n2 the inner |ayer is conposed of a mx rising 3 to 8 [ ERR]
of 3 15 deni er pol yet hyl enel/ pol ypropyl ene ¢ “£N‘E““nd 5to
11 [ERR] of 2 denier polypropyl ene f@dhess. 6. A sgﬂ—&!ﬁ ording to,
Claim2, in which 20 . the outer layer has a |l BSi's Wblght and \,
contalns a higher proportion of heat-fusible fibers than the inner |ayer.

S A sanitary towel according to Claim 1, wherein

the heat-fusible fibers have a fineness of 1.5 to

% denier and the hydrophobic fibers have a fineness

of 1.5 to 6 denier.

b

5 4. A sanitary towel according to Claim 1, wherein
thg heat-fusible fibers are polyethylene/polppropYIene
composite fibers and the hydrdphobic tibers are

polypropylene fibers or polyester fibers.

10_ 5. A sanitary towel according to Claim 1, wherein
the outer layer is composed of 1,5 denier polyethy-
lene/polypropylene.éomposite fibers having a basis
weight of 7 to 9 g/hg-ﬂand the inner layer is
composed of a'mixtufe comprising:S to 8 g/'m2 of 3

15 - denier polyethylene/polypropylene composite fibers

| and 5 to 11 g/h of 2 denier polypropylene fibers,

6. A sanitary towel according to Claim 2, in which
20 . the outer layer has a lower basis weight and contains
a higher proportion of heat-fusible fibers than the

inner layer.

f‘l
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