
` EP 0246 858 B1 Description The present invention relates to a disposable
absorbent article excellent in absorbency particlarly sanitary napkin,
paper diaper, toilet sheet or the Ike, characterised  in that a non-woven
fabric nt 5 - in thermoprocessability is  used as its surface material
Avsorbent articles accrording to the prior art, for example, sanitary  or
paper diapers fundamen- tally comprise an absorbent layer made of cotton
pulp absorbent paper or the like, a leakproof layer at- tached to the
bottom and the  of the absorbent layer and a non-woven fabric covering the
surface. U.S 4480000 discloses an absorbent artice comprising an absorbent
a barrier covering the 10  lateral faces and underneath face of the
absorbent layer, a web comprising a polyester fibre fibre placed on top of
the absorbent layer and a nonwoven fabric comprising, by weight  10 to 70
of a regeneted cel- lulose fibre  5  to 60% of a polyester fibre and 25 t
75%  of a heatbondable composible polyester fibre Recently technology has
rapidly advanced  to develop new materials for an absorbent article for ex-
5   ample highly absorbent polymer  or non-woven fabric made of synthetic
fibre by dry process,thus re- maricaby enhancing the absorbenc of such an
article. However, even an absorbent article aobsituted by materals each
having excellent  absorbency does not always exhibit suficient performance
,when practically used, which is apparant from the fact that the greatest
complaint of consumers against such absorbent articles is leakage from the
croth as yet. 20    The greast reason or the leakage is that the movement
of the crotch of a wearer gives irregular stress to the         absorbent
article to cause  separation of materials constituting the artice or
significant twist or wrinkle of the article. Among them, the non-woven
fabric is in direct contact with the skin of a wearer and therefore is
seriously stressed, so that the fabric frequently  tends to be separated
from a leakproof layer or an absorbent layer. Therefore, It has been
expected that the fabric and these layers 25   be unifed by some method or
other. t is possible that  a non-woven fabric is adhesive-bonded to a
leakproof    layer or an absorbent layer with a pressure-sensitive adhesive
or' a hot-melt adhesive to thereby unify the both However this process
necessitates compliced steps to result In prominently enhanced production
cost' A process which comprises melting a non-woven fabric by simpe
hot-pressing   and bonding  the melted 30  fabric to the object, a
so-called heat bonding process If possible allows high-speed producton of
the article without necessitating     complicated steps to result In only
sight enhancement in cost It can be understood from the above dscription
that a non-woven fabric excellent in thermoprocessa- bility is necessary
for enhancing the  leakproofness of an absorbent article, particularly
under dynamic conditions. However, the non-woven fabric according to the
prior art is quite insufficient in thrmopro- 35  cessability. The problems
of the non-woven fabric of the prior art can be broadly divided into the
follow- ing three group The first problem is that the meltability of a
non-woven fabric is insufficient This problem can further be resolved into
two cases. In the first case, a non-woven fabric is made of fibers which
can not be melt- ed by heating, for example, rayon or acrylic fiber, so
that the non-woven fabric can not be bonded to the 40 object by melting at
all. in the other case, a non-woven fabric is made of a fiber which has a
high melting point to exhibit insufficient fluidity even when melted, for
example, polyester or nylon fiber, so that the processing temperature does
not fall in a sultable range and the bond strength of the fabric to the
object is low. -The second problem Is that the melted non-woven fabric
adheres to a heat sealer, so that the fabric is 45 broken in the
heat-bonded area or a processing machine is damaged. With the purpose of
overcoming the above first problem, the blending  of a low-melting fiber in
a non-woven fabric has been carried out 



Howevr. in most cases the fiber comprises components having the same
melting point or components having melt  points sightly different from each
other like polyethylene/polyprolene conjugate fiber. Such fiber has a
narrow melting point range, so that the whole of the fiber tends to be
melted simultane- ousy in the       oproessing even by the slight
deflection in processing temperature and the melted fib- er is transferred
to a sealer in a moment so that the processing machine is damaged and the
fabric is bro- ken in the heat-bonded area. The lager the content of such a
low-melting fiber in a non-woven fabric, the more significant this problem.
On the contrary, in the case wherein the content of a low-melting fiber in
a non-woven fabric is low, even when the whole of the low-melting fiber is
melted by heating, the melted 55 fiber is prevented from transferring to a
sealer to some extent in the temperature range wherein a high- melting
fiber is maintained in a state of fiber, because the bonding or
interlocking of the melted low-melt- ing fiber to the high-melting fiber
serves to prevent such transfer. However, the heat bonding effect is
insufficient, because the content of a low-melting fiber is low.
Additionally, the melted fiber still trans- fers to a sealer to some
extent, so that neither breaking of a non-woven fabric in the heat-bonded
area 60   nor damage to a processing machine due to the melted fiber built
up on the sealer ,particularly by pro- longed operation, can be
substantially prevented. The third problem is that it is difficult to
produce a non-woven fabric having thermoprocessability and strength which
are well-balanced with eac other, while the strength is a basic physical
property of a non-woven fabric. Recently, a non-woven fabric produced by
dry heat-bonding process and excellent in 65   stength, touch and
absorbency has been frequently used as a material for a disposable sanitary
article    EP 0 246 858 B1 such as a santary napkin  or paper diaper. The
non-woven fabric produced by, this process. has a struc- ture wherein fiber
webs are fixed to each other by the heat-bonding between  fibers themselves
and therefore generally contains a low-melting fiber such as polyolefin at
a high content Such a nonwoven fabric can not exhibit sufficient
themoprocessability, as described in the above description of the 5 -
second problem. In order to Improve the thermoprocessability of such a
non-woven fabric, a method which is reverse to that for improving th first
problem has been carried out. That is to say, the blending of a
high-melting fiber has been carried out to thereby improve the
thermoprocessability   to some extent However, a non-woven fabric prepared
by this method has not only the problems indicated in the de- scuption of
the second problem but also a disadvanage in that the bonding or
interlocking between the 10  two fibres is insufficient  so that the non
woven fabric exhibits a lowered strength       and    causes   unnegligi-
ble fuzzing in some uses,. Further when such a non-woven  fabric is
produced by the termal treatment under severe conditions for the purpose of
enhancing the strength the obtained fabric fabric is rigid and hibits
lowered touch, so that the excellent balance among the strength touch and
anti -fuzzinbg properties . which is an advantage  inherent to  a non-woven
produced by dry heat-bonding proess is detract- As described above, the
non-woven fabric according to the prior art has   disadvantages in that the
thermoprocessing thereof is difficult and that it is very difficult to
well-balance the thermoprocessability withe stregth. Therefore, no
absorbent  article excellent  in leakproofness has   been produced as yet
The  inventors      of the present invention have investgated to develop a
non-woven  fabric  which s ex- 20   cellent in thermoprocessability and the
basic requirements i.e., strength and anti-fuzzing properties of which can
be each controlled over a wide range and have accomplished the present
invention The present invention relats to an absorbent article wherein a
non-woven fabric containing a conju- gate fiber in at least part   the
surface layer thereof is used as its surface material, said conugate fib- 



er comprising two resn components, one of which (the first component) has a
melting point higher than 25      that of the other component (the second
component) by at least  [err]     and the second  component of which
exhibits a melt flow rate of 10 to 50 when melted. With regard to the above
first and second problems, the non-woven fabric to be used In the absorb-
ent article according to the present invention must satisfy at least the
following requirements with re spect to thermoprocessabillty 30     An
absorbent article of the invention comprises a non-woven fabric comprising
on a surface area thereof conjugate fibers comprising  a first resin and a
second resin having a melt flow rate of 10 to 50, the first resin having a
higher melting point by at least [err] than the second. It is preferable
that the first resin has a melting point of [err] or hiher and the second
resin has a melting point of [err] or lower, a weight ratio of the first
resi to the second resin in the conjugate fibers 35 ranges from 70/30 to
30/70 and 10 to 100 percent. of said non-woven fabric has been formed from
the conjugate fibers on the surface thereof. It is best that all  the
surface area of the non-woven fabric has been formed from the conjugate
fibers. A practical  embodiment of the invention article may comprise the
above shown non- woven fabric   a leak-proof material and an absorbent such
as an absorbent polymer and fluff puip The article is im- 40   proved in
that thenon-woven fabric cannot slip out of on the leak-proof material, but
is fixed thereon. In order to assure this feature the non woven fabric and
the leak-proof material are partial fastened on each other. The fastenings
is effected by fusing the thermoplastic resin contained in the conjugate
fib- ers. For example, the absorbent is wrapped with the leak-proof sheet
except for the top surface, and an assembly of the absorbent and the
leak-proof sheet is enveloped  with the non-woven fabric, in the o- 45
tained article, the lak-proof sheet at the ends extending up to the top
surface of the absorbent and the non-woven fabric are fixed on each other.
Alternatiely both are fixed on each other at a portion of the back side not
to contact the skin of a user. The first requirement is that at  least part
of a non-woven fabric can be melted by hot pressing to thereby effectively
bond the fabric to the object This is apparent from the object of the
present inven- so    tion. The second requirement is that the fabric melted
by hot pressing is not transferred to a sealer. The third requirement is
that the above two requirements be satisfied over a wide temperature range.
Partic ularly, the second and third requirements are very important for
attaining stable thermoprocessing in the. practical production of the
absorbent article The inventors of the present invention have examined on
these requirements in more detail and have 55   found that the requirements
can be satisfied by the means which will be described below. First it is
necessary for effectively bonding a non-woven fabric to the object that the
non-woven fabric must contain a component which can be melted by
hot-pressing and, transferred to the boject by speedy melt flow. The second
resin component constituting the conjugate fiber according to the present.
invention is used for this purpose and therefore must exhibit a ment flow
rate of 10 to 50, the melt flow 60  rate being an indication of fluidity of
a melt The. higher the melt flow rate of the second resin component, the
higher the fluidity of the melt, which is preferable for heat bonding,
Particularly, when the melt flow rate of the second resin component is 20
or above, an absorbent article can be produced with a short hot-pressing
time at a high productivity rate, which is effeive particularly in the
production of a dispos- able article. However, when the melt flow rate of
the second resin component is too high, the adhesion of 65  fibers to each
other of the resulting non-woven fabric is lowered, which is particularly
remarkable when    EP 0 24858 B1 



the non-woven fabric is produced by heat-bonding process. Accordingly the
melt flow rate of the sec- ond resin component must not exced 50 so as not
to lower the strength of the fabric. Next a process for preventing the
transfer of a non-woven fabric to a  sealer and the breaking of the
non-woven fabric in the  bonded area will be described  For this purpose,
not all of the fiber must be 5   melted. Therere, a conjate fiber may be
used which comprises the second resin component which Is melted by
hot-pressing to give a melt exhibitibg a suitable fluidity and the first
resin component    which is not melted to be maintained In a fibrous state
as a whole and serve as a skeleton of the non-woven fabric it is necessary
for attaining such effects in the practcal production with scattering in
heat-bond- ing tmperature and line rate that the difference in melting
point between     the first resin component and 10  the second one must be
at least [err] Further the higher the melting    of the  first resin
component the wider the possible thermoprocessing temperature range of the
non-woven fabric.Furthermore it is necessary for overcoming the first and
second problems simultaneously that such a conjugate fibre comprising the
first resin component and the second resin component is contained in at
least part of the surface layer of the non-woven fabric .It is still
preferable that such a conjugate fibre is contained in 15   the surface
layer of the non-woven fabric in a content 10% by weight or above in order
to further enhance the bong strength .the higher the content of the
conjugate fibre in the surface layer ,the higher
th hihr: the bond strength and the more excellent the thermoprocessing ogf
the non-woven fabri while neither breaking in the heat -bonded area nor
adhearing of the melted component to a sealer is caused The   non-woven
fabric to be used in the   absorbent   according    to the   present
invention can satis 20  fy the third requirment     if it can be melted at
a temperature as low as possible and does not adhere to a sealer until a
temperature as high as   possible. That is to say, it is preferable that
the first in compo nent of the conjugate fiber according to   the present
invention has a melting point as high as possible while the second resin
component thereof has a melting point as low as possible It is still
preferable that the melting point of the former is not lower than [err] and
at of the latter is not higher than [err] 25    A process for  overcoming
the third problem mntioned above will now be described. A non-woven fab
produced by a dry heat-bonding process contins a lowmelting fiber in a high
ra- tio, so hat it is not problematic     in  the heat-bonding power to the
object Accodingly  the thermoprecess ability of this non-woven fabric can
be enhanced by preventing   the breadng thereof in the  bonded area or
reducing the adhering thereof to a sealer. As described  above it is
necessary for this purpose that 30  the non-woven fabric contains a
high-melting fiber having a melting point higher than that of the binder
fiber. Further it is necessary that the high-meltber als serves as a binder
1ber to thereby reduce the lowering in the strength or the fuzzing. Thus,
the use of the conjugate fiber according to the present invention is very
effective for this pupose. Furthermore, it is necessary for enhancing the
thermo- processbility of a nonwoven fabric produced by a dry heat-bonding
process that the conugate fiber 35   acco   to the present invention is
contained at least in the surface layer of the fabric, preferably in a
content   10% by weight or above. Paricularly. with the purpose of
attaining    excellent thermopro cessability substantally free from the
above-mentioned first and second problems, at least 50% by weight,
preferably the whole of the binder fiber constituting the non-woven fabric
may be replaced with the conjuate fiber according to the present invention.
40    The conjugate fiber according to the present invention may be any
one, as far as it satisfies the above requirements. Examples of the
combination of the first resin component with the second resin com- ponent
include polyacrylonitrie/polyoefin,   polyester/polyolefin
,polyamide/polyolefin ,polyacryloni trile/ethylevinyl  acetate  copolymer.
polyester/ethylene-vinyl  acetate  copolymer and  poly-
amide/ethylene-vinyl acetate copolymer. Among them,  and poly
ester/ethylene-vi- 45  nyl acetate copolymer are preferable from the
standpoint of heat bondng power, thermoprocessaby and cost. Further,
although examples of the polyolefin to be used as the second resin
component include 



polypropylene low-density polyethylene medium-denslty polyethylene and
high-density polyethylene. polypropylene and high-density polyethylene
exhibitng  a melting point of at least [err] are particularly preferred in
the use of sanitary napidn, paper diaper, toilet sheet or the like and
between the both, the 50  latter is still preferred because of its lower
melting point, the reasons for which will be described herein- below. The
structure of the conjugate fiber comprising the first resin component and
the second resin compo- nent may be a so-called core-sheath structure
comprising a core made of the first resin component and a sheath made of
the second resin component, a so-called sea-island structure wherein very
fine fila- 55   ments made of the first resin component are dispersed in
the second resin component or other structure. Although the ratio of the
first resin component to the second resin component in the conjugate fiber
according to the present invention is not particularly limited, the content
of the second resin component is preferably 30to 70% by weight. Although
the non-woven fabric according to the present invention can be effectively
applied to vari- 60   ous uses wherein thermoprooessing is indispensable,
application thereof to a disposable absorbent arti- de such as sanitary
napkin, paper diaper, toilet sheet or the like and requirements for this
application will particularly be described below. The non-woven fabric to
be used In such a disposable absorbent article must exhibit strength, touch
and absorbency satisfactory for practical use and can be thermally
processed at a high rate. 65     First, the touch of the non-woven fabric
which is influenced by thermoprocessing will be described. 4    EP 0 246858
B1 With respect to the above absorbent article, the object to which the
nonwoven fabric is heat-bonded is different depending the area of the
article to be thermal processed. When themoprocessing  is applied to the
working surface (skin-contacting surface) of the absorbent article,the
non-woven fabric Is gen- erally bonded to an absorbent paper placed under
the fabri while when thermoprocesing to the work- 5   ing surface  is
avoided,.the fabrc is generally bonded to a leakproof paper covering the
bottom  and the both sides of the absorbent layer; However the heat-bonding
streng between the. non-woven fabric and a paper is generally low, so that
a higher thermoprocessing   temperature is required to enhance the
heat-bonding strength. Further, such a higher-temperature processing  tends
to bring the non-woven fabric into a filmy state to give a rigid and
touch-poor bonded area On the other hand, the leakproof pa- 10  per is
generally laminated with a film and the bond strength of the nonwoven
fabric to the laminated leak- proof paper is so high that a sufficient high
bond strength   can be attained by selecting suitable proctss- ing
condtions without lowering the touch. Accordingly, in the production of the
above absorbent arcle wherein great importance is attached to the touch to
the skin, the heat-bonding of the non-woven fabric to the laminated
leakproof paper is more effective than the heatbonding thereof to the
absorbent paper 15  of the working surface. Further, when an absorbent
article having more excellent touch Is desired, the thermoprocessing is
preferably carried out at a temperature as low as possible to thereby
prevent the no n fabric from being brought into a filmy state as completely
as ossile. In some case, the thermoprocessing tem- perature must be
controlled at a temperature near the melting point of the non-woven faric.
In this 20  case, it is effective in attaining a constant heat-bonding
strength which hardly  varies by the scattering of the thermoprocessing
temperature in the practical production that the melting point of the film
is lower- than that of the non-woven fabric. The laminating film generally
has a melting point of about 100 to [err] 



Therefore, it is preferable that a non-woven fabric having  a melting point
of [err] or above is used to thereby stabilize the thermoprocessing and
allow the selection of a laminating film from a wide range. For 25  these
reasons, it is the most desirable that the second resin component
constituing the conjugate fiber is high density polyethylene. From the
standpoint of the balance between the strength of the non-woven fabric and
the touch there- of, it is preferred that at least the surface layer of the
non-woven fabric comprise 50 to 100% by weight of the conjugate fiber
according to the present invention and 50 to 0% by-weight of a fiber having
a melt- 30  ing point near that of the first resin component of the
conjugate fiber. The preferable basis weight of the non-woven fabric to be
used in a sanitary napkin is 10 to 30 [err] as a whole and 5 to 15 [err]
with respect to the surface layer thereof, while the one to be used in a
paper diaper is 20 to 50 [err] as a whole and 7 to 20 [e]rr] with respect
to the surface layer thereof Further, it is preferable that the non-woven
fabric to be used in these articles has a basis weight as low as possible
and an elasticity as high as possible. 35 Accordingly, the use of
high-density polyethylene as the second resin component constituting the
conju- gate fiber according to the present invention is the most desirable
in this regard, because high-density polyethylene exhibit high heat-bonding
power and is rich in rigidity. Although the fineness of the conju- gate
fiber may be 1.5 to 10 denier, it is preferably 1.5 to 6 denier in respect
of the balance between strength and touch. 40 Finally, an absorbent article
is required to exhibit suitable absorbency Therefore, it is preferred that
a hydrophilic nature is imparted to at least the surface-of the above
conjugate fiber to thereby make the non-woven fabric suitably hydroophilic.
Examples of the process for imparting a hydrophilic nature to the surface
of the conjugate fiber include treatment of the surface of the conjugate
fiber with a surfactant, chemical modification of the surface with a
compound having a hydrophilic group. such as a monomer hav- 45  ing a
hydrophilic group or polymer thereof, plasma treatment and physical
modification of the surface with a compound having a hydrophilic group by
incorporation or the like. The chemical modification may be carried out
either by chemically bonding a compound having a hydrophilic group to the
surface of the conjugate fiber or by covering the surface with a product
formed  by the crosslinking of such compounds with each other. As described
above, a hydrophilic nature is generally imparted to the surface of the so
conjugate fiber in the fiber-producing step. However, after the production
of the non-woven fabric, the fabric may be subjected to the above chemical
or physical modification or the treatment with a surfactant solution to
thereby impart a hydrophilic nature to the surface ofthe conjugate fiber.
Brief Descripton of the Drawings: 55 Fig. 1 is a perspective view of a
sample for measuring the bond strength. Fig. 2 is a perspective view
showing the state of the sample in the measurement. Fig. 3 is a perspective
view of a mobile model of a woman's waist for the measurement of the
absorption capacity under a dynamic condition and Fig. 4 is a view showing
the state of the sample set on the model. 60 In the Figures, 1. is a test
piece; 2. is a sealed area; 3. is a non-woven fabric; 65    4. is a
laminated paper;    EP 0 246 858 B1 5. is achuck; 



6. is a mobile model of woman's waist 7. is a test sample; and 8 is a tube.
5 Example 2 The absorbent article according to the present invention
wherein the above non-woven fabric and other constituent member are unified
by thermoprocessing   will be further described in more detail by the 10
following Examples. Examples 1 to 15 and Comparative examples 1 to 9
. Fiber, non-woven fabric and absorbent article 15 The fibers used in
Examples as a conjugate fiber according to the present Invention and those
used In Comparative Examples as a       fiber not according   to the
present invention are shown in Table 1 Physical  properties of the
non-woven         fabrics each  the above fiber and physical prop- erties
of the absorbent  articles each  produced by using  the non-woven  fabric
according to the present 20  invention or the comparative one not aording
to the present invention   are shown in Tables 2 and 3 Table 2 shows the
data with respect to the non-woven fabrics having the fist and second
problems described in the paragraph Prior Art and Problem thereof and those
free from these problems, while Table 3 shows the data with respect to the
non-woven fabrics having the third problem and those where- in the problem
is solved. 25    In Examples 1 to 3, 8, 10 to 15 and Comparative Examples 1
2 and 6 to 9 the non-wovenfabric was pro- duced by using the conjugate fibr
as a binder fiber accoring to the heat-bonding process which com- pulses
passwing hot air of [err] [err] In Example 9 only) through card webs to
fusion-bond and  fix the ES fiber to other fibers The non-woven fabric used
in Comparative Example 7 is commercially available PET spun bond non-woven
fabric Further. in Examples 4 to 7 and 9 and Comparative Examples 3 to 5,
30 the non-woven fabric was produced by exposing the webs to high-pressure
water jet with a jet pressure of 56 [err] to cause the interlocking of the
fiber. The absorbent article was produced by replacing the non-woven fabric
of a commercially available sanitay napkin under the trade name of Rorie
from Kao Corporation with the non-woven fabric shown in Table 2 or 3 and
subjecting the resulting napkin to sealing which will be described below.
35   <Test method for fiber and non-woven fabric With respect to the fibers
shown In Table 1, melting points of the first and second resin components
and melt flow rate of the second resin component were measured. Among items
of Tables 2 and 3, tensile strength and falling out of fuzz are with
respect to the non-woven fabric while bond strength and state 40   of
bonded area are with respect to the absorbent articles after the sealing.
Further, the absorbent arti- cle was examined for absorption capacity under
a dynamic condition. (1) Melting point: The fibers shown in Table 1 were
examined for melting point according to the following method. 45     A
temperature at which a maximum heat absorption of a fiber sample is
observed was determined with a DSC by increasing the temperature of
thesample fiber at a rate of [err] per minute and this temperature was
regarded as the melting point of the sample fiber. (2) Melt flow rate (MFR)
50     The second resin components shown in Table 1 were examined for melt
flow rate according to the fol- lowing method. The MFR of the second resin
component can be determined after the removal of the first resin compo-
nent from the conjugate fiber by some method or other. Wth respect to SH-1
to 6 and SP-4, the polyes- 



ter component was removed according to the method of JIS L 1030-1977. With
respect to MBF, only the 55   second resin component was separated out in
the spinning step. The second resin component thus sepa- rated was examined
for weight (gram) of a sample flowing out of a melt indexer at a
-temperature higher than the melting point of the component by about [err]
per 10 minutes and this weight (gram) was regarded as the MFR of the
sample. Test temperature: 60 [err] when the second resin component is
polyethylene [err] when the second resin component is polypropylene Test
load: 2160 g (3) Tensile strength: 65 6    EP 0 246 858 B1 The breaking
strength of a non-woven fabric sample having a width of 50 mm was
determined by stretching it with a width of 150 mm and a stretching rate of
300 mm/min and regarded as the tensile strength of the sample In this test,
the direction of orientation of  the fibres constituting  the non-woven-
fabric sample was the widthwise direcion of the sample 5 (4) Falling out of
fluff. A non-woven fabric was rubbed with a sponge loaded at 15 [err] and
the amount of fiber adhering to the non-woven fabric was determined and
evaluated according to the follwing criteria: falling out of fiber was
hardly observed 10 2   falling out of fiber was unneglibly but no pill was
observed .. 1 .....falling out of fiber was significant and many pills were
observed (5) Sealability:- The absorbent articles shown in Tables 2 and 3
were each produced by sealing the non -woven fabric 15  with a leakproof
paper(low density polyethylene-laminated paper) under the following
condition. The sealing was carried out with a heat sealer,while
transferring  theabsorbent article at a line rate of 120 m/min The sealing
width was 2.5 mm. The articles shown In Table 2 were each produced by
sewing at a constant temperature of [err]     and examined for bong
strength       and sta  bonded area, excepting Ex- amples 10 and 11 wherein
sealing was carried out at a temperature nearth meling point of the second
20  resin component of the conjugate fiber contained in the non-woven
fabric On the other hand with re- spect to. the articles shown In Table, 3,
the sealing was carried out at various temperature to determine the
temperature range wherein effective bonding (corresponding to the state of
bonded area of rank 2 or 3) is attained. (6) Bond strength 25 A sample of
the absorbent article after the sealing was cut to obtain a test sample 1
containing a sealed area 2 and haying a width of 30 mm as shown by  Fig  1.
Thistest sample 1 was catched by chucks 5 at the end of a nonwoven fabric 3
arid that of a laminated paper 4 and the chucks 5 were stretched in
opposite directions to each other to determine the maximum peeling load.
The maximum load was regarded as the 30 bond strength of the sample. (7)
State of bonded area: 



The sealed area was observed with the naked eyes and evaluated according to
the following criteria: 3.   neither breakng of the bonded area nor
adhering to a sealer was observed. 35   2....   breaking and imperfect
bonding were observed in part of the bonded area, but no ahering to a seal-
er was observed. 1 ..... breaking of the bonded area and adhering to a
sealer were too significant to carry out the heat bonding. (8) Absorption
capacity under dynamic condition: 40 As shown in Fig. 4. a test sample 7
was set on a mobile model 6 of a woman's waist as shown by Fig. 3. After
the initiation of the walking of the model, a test liquid was poured Into
the sample 7 via a tube 8 at a rate of 15 g/min. while continuing the
walking. The amount of the test liquid poured until the leakage of the
liquid was observed was determined and regarded as the absorption capacity
of the sample under a dy- 45   namc condition. The higher the absorption
capacity under a dynamic condition, the higher the leakproof- ness. 50 55
60 65 7    EP 0 246 858 B1 [err]    EP 0 246 858 B1 [err]    EP 0 248 858
B1 5     [err]    EP0246858B1 [err]    EP 0 246 858 B1 Effect of the
Invention it is apprent from the results of Examples 1 to 11 that the
non-woven   fabric according to the present invention can form an absorbent
article having high bond strength and the bonded area of an excellent 



5   state. Further, It is also apparet that the  aborbent article produced
by heat-bonding he non-woven fabric according  to the present invetion to
the absorent layer exhibits high absorption capacity. Fur- thermore the
bonded area of the absorbent article of Examples 10 ad  11 hardly
contained filmy  area and was very excellent in touch.          . However,
the bonded area of the absorbent article of Example 11 wherein the second
resin component 10  of the conjugate fiber had a meting point hat of the
laminating film used partally exhibited low strength thus being incomplete
through no breaking was observed. In comparative Example 1 the insufficient
fludity when melted accordingly the bond strength was low less than 10 so
that it exhibited Example 2 the secxond resin component of the conjugate
fibre had a On the contary in Comparative Example 2 the second resin
componet of the conjugate fibre had a melt flow exceeding 50 ,so that the
non-woven fabric exhibited low tensile strength .In comparative Examples 3
and 6 all of the fibre constituting the non-woven fabric had the same
melting point so that only the polyethylene layer of the leakproofpaper was
melted at a sealing temperature lower than the melting point of the
fibre(PET) used to form no bonding .In Cno bonding .In Comparative Examples
4 and 5 the differ- ence in melting point between the two fibres
cinstituting the conjugate fibre was smaller than [err] so 20  that
significant adhering of the fiber to a sealer was observed Examples 12 to
15 shows that the non-woven fabric produced by dry heat-bonding process
according to the present invention exhbits improved  thermoprocessing i.e.,
enlarged processing temperature range without causing loweing in the
strength nor increase in the fallng out of fuzz.. In Comparative Example
7,the non-woven        fabric was not problematic in strength   and falling
out of 25  fuzz. But, the adhering of the fabric~ to a sealer was too
significant to cany out the sealing, in Compara- tive Examples 8 and 9
wherein the blending of PE T was carried out  with purpose of  inhibiting
the ad- hering, the resulting non-woven fabric exhibited  remarkly lowered
strength and significant falling out of fuzz. All of the absorbent articles
of Examples according to the present invention exhibited aborption ca- 30
pacity remakably higher than that of the absorbentarticle of Comparative
Example 3 or 6 wherein the non-woven fabric was not bonded to the absorbent
layer by sealing or Comparative Example 1 wherein the bond strength  was
very low. In Comparative Examples 4, 5 and 7, the adhering of the non-woven
fabric to a sealer or the breaing Of the bonded area occurred in the
sealing, so that the obtained article couldd not stand use as an absorb- 35
ent article. In Comparative Exampls 8 and 9, the strength the non-woven
fabric was low, so tat the non-wo- ven fabric of the absorbent article
after the measurement of absorption capacity under a dynamic condi- tion
was broken and the absorption capacity was low. 40 Claims. 1. An absorbent
article which comrise a heat-bonded non-woven fabric at least a portion of
the sur- face areaof which is fomed by composite fibers comprising a first
resin and a second resin the first resin having a melting point at least
[err]   higher than that of the second resin, and the second resin 45
having ameltflow rate of 10 to 50. 2. An absorbent article according to
Claim 1, in whih the first resin has a melting  point of at least 3. An
absorbent article according to Claim 1 or 2 in which the second resin has a
melting point of  [err] or lower. 50 4. An absorbent article according to
Claim 1, 2 or 3 in which the weight ratio of the first resin to the second
resin in the composne fibers ranges from 70/30 to 30/70. 5. An absorbent
article according to Claim 1,2,3 or 4 in which the second resin has a melt
flow rate of 20 to 50. 



6. An absorbent article according to any preceding Claim in which 10 to
100% of the non-woven fabric is formed from the said composite fibers. 7.
An absorbent artice according to any preceding Claim in which the entire
surface area of the non- woven fabric is formed from the composite fibers.
18. An absorbent article according to any preceding Claim which comprises
the non-woven fabric, a leak-proof material and an absorbent material. 60
9. An absorbent article according to Claim 8, in which the non-woven fabric
and the leak-proof material are partially attached to each other. 65 12
EP 0 246858 B1 Effect of the Invention It is apparent from the results of
Examples 1 to 11 that the non-woven fabric according to the present
invention can form an absorbent article having high bond strength and the
bonded area of an excellent 5   state. Further. it is also apparent that
the absorbent article produced by heat-bonding the non-woven fabric
according to the present invention to the absorbent layer exhibits high
absorption capacity. Fur- thermore, the bonded area of the absorbent
articles of Examples 10 and 11 hardly contained filmy area and was very
excellent in touch. However, the bonded area of the absorbent article of
Example 11 wherein the second resin component 10  of the conjugate fiber
had a melting point near that of the laminating-film used partially
exhibited low bond strength, thus being incomplete though no breaking was
observed. In Comparative Example 1, the, second resin component of the
conjugate fiber had a melt flow rate of lens thari 10. so that t exhibited
insuffcient fluidity when melted. Accordingly, the bond      streth was
low. On the contrary, in Comparative Example 2 the second resin component
of the conjugate fiber had a 15   melt flow rate exceeding 50, so that the
non-woven fabric exhibited low tensile strength.In Comparative Examples 3
and 6 , all of the fiber constituting the non-woven fabric had the
same-melting point, so that only the polyethylene layer of the leakproof
paper was melted at a sealing  temperature lower than the meting point of
the fiber (PET) used to form no bonding In Comparative Examples 4 and 5,
the differ ence in melting point between the two fibers constituting the
corjugate fiber was smaller than 100C, so- 20  that significant adhering of
the fiber to a sealer was observed Examples 12 to 15 shows that the
non-woven fabric produced by dry heabonding process acodinng to the present
invention exhibits improved thermopreocessability, i.e enlarged processing
temperature range without causing lowering in the strength nor increase in
the falling out of fuzz. In Comparative Example 7, the non-woven fabric was
not problematic in strength and faling out of 25   fuzz But, the adhering
of-the fabric to a sealer was too significant to carry out the sealing. In
Compara- tive Examples 8 and  9 wherein the blending of PET was carried out
with  the purpose of inhibit  the ad- hering, the resulting non-woven
fabric eihibited remarkably lowered strength and significant falling out of
fuzz. All of the absorbent articles of Examples according to the present
invention exhibited absorption ca- 30   pacity remarkably higher than that
of the absorbent article of Comparative Example 3 or 6 wherein the
non-woven fabric was not bonded to the absorbent layer by sealing or
Comparative Example 1 wherein the bond strength was very low. In
Comparative Examples 4, 5 and 7, the adhering of the non-woven fabric to a
sealer or the breaking 



of the bonded area occurred in the sealing, so that the obtained article
could not stand use as an absorb- 35  ent article. In Comparative Examples
8 and 9, the strength of the non-woven fabric was low, so that the non-wo-
ven fabric of the absorbent article after the measurement of absorption
capacity under a dynamic   condi- ton was broken and the absorption
capacity was low. 40   Claims 1. An absorbent article which comprises a
heat-bonded non-woven fabric at least a portion of the sur- face area of
which is formed by composite fibers comprising a first resin and a second
resin, the first resin having a melting point at least [err] higher than
that of the second resin, and the second resin 45   having a meltflow rate
of 10 to 50 2. An absorbent article according to Claim 1, in which the
first resin has a melting point of at least [err] 3. An absorbent article
according to Claim 1 or 2 in which the second resin has a melting point of
[err] or lower. 50    4. An absorbent article according to Claim 1, 2 or 3
in which the weight ratio of the first resin to the second resin in the
composite fibers ranges from 70/30 to 3070. 5. An absorbent article
according to Claim 1, 2, 3 or 4 in which the second resin has a melt flow
rate of 20 to 50. 6. An absorbent article according to any preceding Claim
in which 10 to 100% of the non-woven fabric 55  is formed from the said
composite fibers. 7. An absorbent article according to any preceding Claim
in which the entire surface area of the non- woven fabric is formed from
the composite fibers. 8. An absorbent article according to any preceding
Claim which comprises the non-woven fabric; a leak-proof material and an
absorbent material. 60    9. An absorbent article according to Claim 8, in
which the non-woven fabric and the leak-proof material are partially
attached to each other. 65 12    -
.   *~C  L  M 1. Saugfihiger Gegenstand, der umfaSt ein wlrme-gebundenes
nictW  Gewebe, bel dern min- -   destens ein Toil seiner Oberflche durch
Verbundlasem gebildet ist, die sin erstes Harz und sin zw*l 5   tes Hae
umhassen, wobel das ersbs Harz einen Schmelzpunkt hat der uLn mfindestens
100C hliher Ist als derenie des zwebin Harzes, und das zwet Hai
Schineuzlurate von 10 bis 50 autwoist., 2 Saugihiger Gegenstand nach
Anshruch 1, In dem das orate Han ehen Sdimepunkt von minde-' stens 2006C
hat. 3. Saugflhiger Gegenstend nach Anspruch 1 oder 2, in dem das zweS Han
zomen Schrmelzpunkt von 10  I8 Coder darunter hat..   n   An'p-u-h'1- 4.
Saugi er Gegenstand nach Anspruch 1 2 odor 3, In dem dos Gswlchtavorhht-nl
zwbschen dern ersben Harz und dim zwseten Haq In den Veibundfeasm in dun
Berelch von 70130 bls 30/70 Ilgt. 5. Saulo;er Gegatnd n Anapuch 1, Z 3 odor
4 in dim deitze Ham eine Sch ::. r. tovon20bis50aufwolst 15    6. Safihgr
sd  n"colnem dir vohergeh      nAnsprc  In dem 10 bis 100% dos nc t
gewebten Gewebes aus den Vbundas gebdot s d- 



7. Ju*gfhr Gegte nacl sined der vorhergehonden Anyprdie In dim der gsomte
Ober  -. -chnberelchdes ntgebten   '         -:                       ' .i.
.d  d    .V.bude  gd - 8 SUVagfl r G6ge~nund nack-sinem ddeovo'hegehondon
Aspdidbk  dir umfefi das nlcht-gs- 20  wdbeGh"webeseinAuskVId*xjS ss i
undehn saugWfirae ri~aeL          :.--: 9. Sagfhgrt    p Gegnnd nach
Anupruch S. In dben das nMct-gewebl Gwoebe und das Ausluf-Ab-
dicrtungainateW bdhellwelse aneinandir bealigl sinxL Revendicelons' 25 1.
Article absorbent quL comprend un ltuau non-is6 themool6 dont au mois une
pauls de r6tsndue superflcele eslt fom6e do fibres composites comprenant
une premire rOsing et urn seconds rosins, la premlire rnae possident un
point de usion stdrieur drau moins 100C A cek de la seconds rosins et cota
tsecond& rdsine possidant un hidico de fusion de 10 A 50. 30     2. Article
absorbent suan la rnirndiaeon 1. dens;lequella prsmllr rbsi possldeeun
pointde fu- sion drau nmins 20C. 3. Article absorbent sulvant Ia
revendication 1 ou 2, dens lKpqs l seconds. risn possdde un point
defusionde  OC ou moins. 4. Article absorbent sulrvnt la rendlcatlon 1, 2
ou 3, dns btqudle rapport en Oolds de h plealie 35   rsns A la seconds
ndsins dans les fibres conmpostes appardent A un  tvelle de vau de 7030
30/70. 5. Aricle absorbent sulvant la revendicetion 1, 2, 3 ou 4. dans
oquell la secondo nuinsi poss~de un n- diCde fusion de 20 A 50. 6. Arlide
absorbent sulvant rune quelconque des revendicalons pricidentes. dans
lequel 10 A 100% 40 du ftissu non-tIss est forin A part desdites fibres
composites. 7. Artide absorbant suivant rune quelconque des revendicafions
pr~cbdentes,. dans lequel r6tendue auposuicle entlere du tsu non-ussr est
formee & partir des fibres coosies. 8. Article absorbent suivnt rune
quelconque'des rovendicon prdentes, qui comprend un tissu non-VssE, une
matre Imperm~able et une matere absorbents. 4s-~ 9. Artide absorbant
suivhnt la revendication 8, dans bequel lo lisu non-ftsse et la nabWre
imperm.a- ble sont pariellement fixes lun sur autrse. so
. 55 65 13    


