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The present invention relates to an absorbent article for pantiliners,
sanitary napkins, incontinence pads, diapers, etc., more particularly, to
such an absorbent article having a water-decomposable backsheet.
DESCRIPTION OF THE RELATED ART Recently, the absorbent articles such as the
pantiliners and sanitary napkins disposable in flush toilets have come
available. For example, Japanese Unexamined Patent Publication (Kokai) Nos.
Heisei 8-38547 and 8-19571 disclose water-decomposable absorbent articles
comprising a waterdecomposable absorbent core and water-decomposable
topsheet and backsheet between which the absorbent core is sandwiched. The
water-decomposable absorbent articles such as pantiliners and sanitary
napkins have respectively an adhesive layer formed on the rear surface of
the backsheet for fitting the absorbent article to an external support such
as an undergarment. After used, the absorbent articles are peeled from
external supports at the adhesive layer, and disposed of in flush toilets.
These water-decomposable absorbent articles are composed of constituent
components(absorbent core,topsheet, backsheet,   p 4 JUL 2003 2 etc.)
having increased decomposability in water. However, the conventional
water-decomposable components of such absorbent articles are generally
problematic in that, when their decomposability in water is increased, the
bonding strength of fibers constituting them tends to be inevitably lowered
in wet and dry condition. Therefore, it is difficult to increase both the
decomposability in water and the strength of the waterdecomposable
components of absorbent articles. In pantiliners and sanitary napkins
having an adhesive layer on the backsheet for fitting them to external
supports, when the backsheet is made from a water-decomposable material,
the bonding strength between the backsheet and the adhesive layer is
lowered. As a result, when the absorbent articles are, after used, peeled
from external supports, the adhesive layer is often peeled from the
backsheet to remain on external supports, and, in addition, the fibers
constituting the backsheet may adhere to and remain on external supports
along with the adhesive layer. In such pantiliners and sanitary napkins, if
the strength of the backsheet is low, it will cause another problem in
that, when the basic weight (Metsuke) of the backsheet is reduced and the
thickness thereof is reduced, the backsheet will lose the function of
retaining the shape of the absorbent articles while they are worn, so that
the absorbent articles may be deformed or distorted. 



0 4 J U L 2003 3 SUMMARY OF THE INVENTION An object of the present
invention is to provide an absorbent article of which the backsheet is
decomposable in water and satisfies the two requirements of high
decomposability in water and good surface strength enough for use.
According to an aspect of the invention, an absorbent article may comprise
a backsheet, a liquid-pervious topsheet and a water-decomposable absorbent
core sandwiched between the backsheet and the topsheet, at least the
backsheet being made from a water-decomposable material, wherein; the
backsheet is formed of a fibrous sheet that contains water-dispersible
fibers and water-insoluble carboxymethyl cellulose, and the water-insoluble
carboxymethyl cellulose has a degree of etherification (D.S.) falling
between 0.3 and 0.6, and is modified so that the hydrogens of at least 95 ~
of carboxylic acids therein are substituted with metal. In the absorbent
article of the invention, the backsheet is formed of a fibrous sheet of
which the surface strength and the breaking strength in the direction of
the thickness are both high. Therefore, the backsheet surely retains the
shape thereof during being used. Furthermore, when the absorbent article
is, after used, peeled from an external support at the 



0 ~ J U L 2003 4 adhesive layer formed on the rear surface of the
backsheet, the backsheet is not separated from the adhesive layer so that
the backsheet hardly remains on the external support fitting with the
adhesive layer. The breaking strength in the direction of the thickness of
the backsheet is meant to indicate the breaking resistance of a fibrous
sheet forming the backsheet in the direction of the thickness, when a
tensile force is applied to the sheet in the vertically opposite directions
so as to separate the front surface from the rear surface thereof. For
example, the metal is at least one selected from the group consisting of
calcium,sodium, magnesium, zinc, manganese, lithium, barium, and aluminium.
In case where an adhesive layer for securing the absorbent article to an
external support is formed on the rear side of the backsheet, the present
invention produces better results. The basic weight of the fibrous sheet to
form the backsheet falls, for example, between 10 and 50 g/mZ. Preferably,
the water-insoluble carboxymethyl cellulose accounts for from 1 to 30 % by
weight of the fibrous sheet to form the backsheet. Also preferably, the
fibrous sheet to form the backsheet is a water-decomposable nonwoven fabric
having been subjected to water-jetting treatment, or it is
water-decomposable paper. Also preferably, the water-dispersible fibers are
fibers of at least one selected from the group consisting of pulp, 



0 4 J l! L ~~f13 5 regenerated cellulose, abaca, and linter pulp. Also
preferably, the fibrous sheet to form the backsheet has a surface strength
of at least 4 ( in terms of wax number ) , measured according to JIS
P8129-1976 2.1. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a perspective
view of one embodiment of an absorbent article of the invention; Fig. 2 is
a top view of the absorbent article of Fig. 1; Fig. 3 is a cross-sectional
view of the absorbent article of Figs. 1 and 2, as taken along the line
III-III; and Fig. 4 is a bottom view of the absorbent article of Figs. 1
and 2. DESCRIPTION OF THE PREFERRED EMBODIMENTS The invention will be
described with reference to the accompanying drawings. Fig. 1 is a
perspective view of one embodiment of an absorbent article of the
invention, as viewed from a top surface thereof (i.e., a body facing
surface that faces the skin of a wearer) ; Fig. 2 is a top view of the
absorbent article of Fig. 1; Fig. 3 is a cross-sectional view of the
absorbent article of Figs. 1 and 2, as taken along the line III-III; and
Fig. 4 is a bottom view of the absorbent article of Figs . 1 and 2, as
viewed from a back surface ( i. e. , a garment facing surface). In these, a
longitudinal direction of the  



0 4 J U L 20Q3 6 absorbent article is designated by Y, and a transverse
direction which is substantially perpendicular to the direction Y is
designated by X. The absorbent article shown in Figs . 1 and 2 is for
pantiliners or sanitary napkins. As shown in Fig. 3, an absorbent article 1
comprises a liquid-pervious topsheet 10 that faces the skin of a wearer; a
backsheet 12; and an absorbent core 11 sandwiched between the topsheet 10
and the backsheet 12. In the absorbent article 1 of the invention, at least
the backsheet 12 is formed of a water-decomposable material of fibers that
are dispersible when having received a large amount of water. In the
absorbent article 1 of the invention, the topsheet 10 and the absorbent
core 11 are not necessarily required to be formed of a water-decomposable
material, but are preferably formed of natural fibers or a biodegradable
material. More preferably, the topsheet 10 and the absorbent core 11 are
also decomposable in water. As shown in Fig. 3, a thermoplastic resin layer
12r is applied to the absorbent core side of the backsheet 12. The region
having a predetermined width between a peripheral edge le of the absorbent
article 1 and a boundary 3 and extending along the periphery of the
absorbent article 1, provides a peripheral region lb. The boundary 3 is an
inner edge of the peripheral region lb. The peripheral region lb is partly
or   0 4 J U L 200 7 entirely round-sealed to form a round-sealed area 2.
Concretely, the peripheral region lb of the absorbent article 1 is
hot-pressed with surrounding the absorbent core 11 so that the
water-soluble thermoplastic resin layer 12r in the region is fused to bond
the topsheet 10 and the backsheet 12 therein, thereby forming the
round-sealed area 2. In an intermediate region la inside of the boundary 3,
adhesives 13a and 13b are dispersed in spiral or polka-dot pattern at a
predetermined interval in the entire area between the constituent
components of the absorbent article 1, i.e., between the top sheet 10 and
the absorbent core 11, and between the absorbent core 11 and 



the thermoplastic resin layer 12r on the backsheet l2~to be bonded
therebetween. As shown in Fig. 3 and Fig. 4, an adhesive layer 30 for
fitting the absorbent article 1 to an external support while in use is
formed on the rear side of the backsheet 12. The adhesive layer 30 is a
pressure-sensitive adhesive layer, and the surface thereof is covered with
a release sheet for protecting the adhesive layer before use. Upon using
the absorbent article 1, the release sheet is peeled from the absorbent
article 1, and then the absorbent article 1 is fitted to a crotch part of
the external support such as sanitary panties so that the adhesive layer 30
formed on the rear side of the absorbent article 1 is adhered and secured
to the inner surface of the crotch part.   0 4 J U L 2003 8 After used, the
absorbent article 1 is removed from the external support at the adhesive
layer 30, and then disposed of in a flush toilet. When the absorbent
article 1 having been thus disposed of in a flush toilet has received a
large amount of water therein and in a septic tank, the water-soluble
thermoplastic resin 12r dissolves in water to release the backsheet 12, and
then the fibers constituting the backsheet 12 are individually dispersed in
water. In case where the topsheet 10 and the absorbent core 11 are both
formed of the water-decomposable material, the topsheet 10 and the
absorbent core 11 also are separately dispersed in water after the
absorbent article 1 has been disposed of in a flush toilet. The fibrous
sheet for forming the backsheet 12 will be described in detail. The fibrous
sheet comprises waterdispersible fibers and water-insoluble carboxymethyl
cellulose that serves as a binder for binding the fibers. In place of
water-insoluble carboxymethyl cellulose, the fibrous sheet may comprise
carboxyethyl cellulose. The water-dispersible fibers in the invention are
meant to indicate fibers well dispersible in water. The terminology
"water-dispersible" referred to herein for fibrous sheets is equal to
"water-decomposable", and it means that the fibers constituting the fibrous
sheet are individually dispersed in water when the sheet has received a
large amount of water. The water-dispersible fibers for use in the
invention may  



0 4 J U'L ~~OD3 9 be natural fibers and/or chemical fibers. Natural fibers
usable herein include fibers of wood pulp (e.g., hardwood pulp, softwood
pulp) ( abaca, kenaf or linter pulp; and chemical fibers also usable herein
include regenerated fibers of rayon or fibrillated rayon, synthetic fibers
of polypropylene, polyvinyl alcohol, polyester or polyacrylonitrile, and
biodegradable synthetic fibers such as polylactic acid fibers, etc. Among
those, preferred for use herein are biodegradable fibers such as natural
fibers of pulp or kenaf, as well as rayon fibers or polylactic acid fibers
. More preferred are natural fibers of pulp having a degree of beating of
at most 700 cc, desirahly at most 600 cc, as well as rayon fivers, as they
are well dispersible in water. Preferably, the fiber length of the
water-dispersible fibers is at most 20 mm in view of the decomposability in
water of the fibrous sheet. More preferably, it falls between 2 and 10 mm.
In case where the water-dispersible fibers are of rayon, it is desirable
that the fineness thereof falls between 1.1 and 3.3 dtex. The fibrous sheet
for use in the invention comprises water-insoluble carboxymethyl cellulose
thatserves asa binder. The water-insoluble carboxymethyl cellulose has a
degree of etherification (D.S. ) falling between 0.3 and 0.6. Preferably,
its pH is at least 5.0. Also preferably, the water-insoluble carboxymethyl
~ 4 ~;! t! L ;2009 10 cellulose is a completely-substituted compound in
which hydrogens of at least 95 ~, more preferably at least 99.0 even more
preferably at least 99.9 ~ of carboxylic acids are substituted with metal.
Specifically, the preferred water insoluble carboxymethyl cellulose is
represented by the following chemical formula, wherein M of at least 95 ~
of the carboxylic acid group (surrounded by the dotted line) is a metal and
M of smaller than 5 ~ of the carboxylic acid group is hydrogen. _____1 ~ ~
CH ~-O-CH r-~ -~ ~ -0-M 'O _____a H I 0 __ H ____ H I H H OH n 



Preferably, the metal is at least one selected from the group consisting of
calcium,sodium, magnesium, zinc, manganese, lithium, barium and aluminium.
Among those, more preferred is calcium and/or sodium. In the fibrous sheet,
the water-insoluble carboxymethyl cellulose that serves as a binder is a
completely-substituted (or substantially completely-substituted) compound.
Accordingly, the hydrogen-bonding force (or the ester-bonding force) of the
residual carboxylic acid ( in which M of the   ,~ ;~~~~~ 2003 11 carboxylic
acid group is hydrogen ) is lowered, and, as a result, the decomposability
in water of the fibrous sheet is increased. Specifically, the
water-insoluble carboxymethyl cellulose serves as a binder in the fibrous
sheet in dry condition. Therefore, in comparison with a fibrous sheet not
containing the water-insoluble carboxymethyl cellulose, the fibrous sheet
for use in the invention has an increased surface strength and an increased
breaking strength in the direction of the thickness. On the other hand,
when the backsheet 12 made of this fibrous sheet has received a large
amount of water, the water-insoluble carboxymethyl cellulose therein swells
to cause strength reduction (i.e., lower the strength-retaining ability) of
the fibrous sheet, so that the fibrous sheet is readily degraded even by a
little force (of water streams ) . The decomposability in water of the f
fibrous sheet referred to herein is equal to the dispersibility in water
thereof, and it means that, when the fibrous sheet has received a large
amount of water, the fibers constituting the fibrous sheet are separately
dispersed in water and, as a result, the fibrous sheet falls into small
pieces therein. In order that the fibrous sheet has good dry strength and
good wet strength, the blend ratio of the water-insoluble carboxymethyl
cellulose therein preferably falls between 1 and 30 ~ by weight, more
preferably between 3 and 10 ~ by weight. If the blend ratio of the
water-insoluble carboxymethyl   



0 ~ J l!L n003 12 cellulose therein is larger than 30 ~ by weight, the
decomposability in water of the fibrous sheet will be low, and the texture
thereof will be degraded. Preferably, the basic weight (Metsuke) of the
fibrous sheet falls between 10 and 50 g/mz. If it is smaller than the
lowermost limit of the defined range, the backsheet made of the f fibrous
sheet could not have enough strength . On the other hand, if it is larger
than the uppermost limit thereof, the fibrous sheet will lose a soft feel.
More preferably, the basic weight of the fibrous sheet falls between 15 and
35 g/m2. The fibrous sheet for use in the invention may be made from the
above-mentioned water-dispersible fibers and water-insoluble carboxymethyl
cellulose in various production methods. For example, in one production
method, waterdispersible fibers and water-insoluble carboxymethyl cellulose
are mixed and made into a fibrous web according to a paper-making process
to be formed into a water-decomposable paper. Alternatively, in another
production method, waterdispersible fibers and water-insoluble
carboxymethyl cellulose are mixed and made into a fibrous web, and then the
resulting fibrous web is processed with water jets to be into a
water-decomposable nonwoven fabric. In case where the backsheet 12 is made
of the fibrous sheet having been subjected to such water-jetting treatment,
it is bulky and will have a smooth feel. In this case, the thickness of the
fibrous sheet   ~0 4 J U L 2003 13 could be, for example, 0.1 mm or more.
Furthermore, in case where the backsheet 12 is made of the nonwoven fabric
as set forth above, the adhesive layer 30 can be firmly bonded to a rough
surface of the nonwoven fabric owing to the anchor effect thereof.
Accordingly, when the absorbent article is, after used, removed from the
external support, the adhesive layer 30 can be readily released from the
surface of the external support with keeping firm bonding to the backsheet
12, thereby hardly remaining on the surface of the external support. In the
invention, water-insoluble carboxymethyl cellulose of a
completely-substituted type is used as a binder in the fibrous sheet.
Therefore, when the fibrous sheet is, after made according to a
paper-making process or after processed with water jets, heated and dried
to remove water therefrom, its decomposability in water is not degraded
under heat in the drying treatment. In the processes of two production
methods of the fibrous sheet as set forth above, when the water-dispersible
fibers and water-insoluble carboxymethyl cellulose as a binder are mixed,
the water-insoluble carboxymethyl cellulose is beaten or dissociated to
futher increase the degree of swellability in water, so that the strength
of the fibrous sheet produced will be increased. Accordingly, by
controlling the time and the machine force in mixing the f fibers and the
binder, it becomes   0 4 J U L 2003 14 possible to obtain the fibrous
sheets having higher strength. The water-jetting treatment to be applied to
the fibrous web to obtain fibrous sheet for use herein will be described in
detail. The fibrous web is put on a mesh conveyor belt sequentially feeding
the fibrous web, and high-pressure water jets are applied thereto so as to
pass through the fibrous web from the top surface to the back surface
thereof . Through the water-jetting treatment, the properties of the
nonwoven fabric obtained is to vary, depending on the basic weight of the
fibrous web to be processed, the orifice size of the jetting nozzle to be
used, the number of orifices of the nozzle, the processing speed of the
fibrous web, and the like. Preferably, fibrous webs are subjected to
water-jetting treatment, of which the work function (work load) represented
by the following equation falls between 0.04 and 0.5 (kW/mz) in one pass
for one side surface of one fibrous web, once or repeatedly up to 6 times
to obtain preferable nonwoven fabrics. The equation for deriving the work
function is as follows: Work function ( kW/mz ) _ ( 1 . 63 x jetting
pressure ( kg/cm) x jetting flow rate (m3/min)~ + processing speed (m/min)
If the work function of the water-jetting treatment is larger than the
uppermost limit of the defined range, the fibers constituting the fibrous
web will be too much entangled during the treatment, and, as a result, the
decomposability in water of the fibrous sheet produced may be degraded or
the fibrous 



0 ~+ J U L 2003 15 web being processed may be broken. On the other hand, if
the work function is smaller than the lowermost limit of the defined range,
the fibrous sheet produced could not have the desired strength. However,
even when the work function of the water-jetting treatment to be employed
is not included in the range set forth above, it may be possible to obtain
nonwoven fabrics having the desired strength and good decomposability in
water by appropriately controlling the condition for water-jetting
treatment and selecting suitable fibers for the fibrous web, etc.
Preferably, the fibrous sheet in dry has a breaking strength of at least
9.8 N/25 mm relative to the tensile load applied thereto in the direction
of sheet surface (in a horizontal direction of the sheet). Also preferably,
the fibrous sheet has a breaking strength of at least 1.5 N/18 mm in the
direction of the thickness ( in a vertical direction of the sheet) . In
addition, in order that the fibrous sheet having the preferred breaking
strength can be readily decomposed in water in flush toilets, it is
desirable that the decomposability in water of the fibrous sheet in wet is
at most 120 seconds measured according to JIS P4501. Not interfering with
the effect of the invention, the fibrous sheet may contain any other
compounds. For example, it may contain colorant,surfactant, microbicide,
preservative,   0 k ~ U L Q003 16 deodorizer, moisturizer, alcohol, etc.
The fibrous sheet may contain any other binder in addition to
water-insoluble carboxymethyl cellulose in order to increase the strength
thereof. The additional binder includes, for example, polyvinyl alcohol,
modified polyvinyl alcohols such as carboxylic acid-modified polyvinyl
alcohol and sulfonic acid-modified polyvinyl alcohol, alkyl celluloses such
as methyl cellulose, as well as starch, modified starch, sodium
polyacrylate, sodium alginate, polyethylene oxide, etc. If desired, the
rear surface (the garment facing surface) of the backsheet 12 may be coated
with a water-soluble resin such as polyvinyl alcohol or a copolymer
comprising an unsaturated carboxylic acid to make the backsheet impervious
to liquid. As shown in Fig. 4, the adhesive layer 30 is formed on the rear
side of the absorbent article 1. Concretely, the adhesive layer 30 is
formed on the entire surface of the rear surface (the garment facing
surface) of the backsheet 12 in a polka dot-pattern in which a number of
dots are spotwise formed. The respective dots are substantially circular,
preferably having a diameter of from 1 mm to 10 mm. The number of the dots
are spaced from each other at an interval in both the longitudinal
direction (direction Y) and the transverse direction (direction X) on the
rear surface of the backsheet 12. Preferably, the dots of the adhesive
layer 30 are aligned   0 4 J U L 2003 17 



regularly in both the longitudinal direction and the transverse direction.
Also preferably, the dots are substantially formed in the entire region of
the rear surface of the backsheet 12. The pattern of the adhesive layer 30
is not limited to the dots as illustrated, but may form stripes or
rectangles regularly aligned in both the longitudinal direction and the
transverse direction. Preferably, the area ratio of the dots of the
adhesive layer 30 accounts for from 10 to 50 ~ or so relative to the total
area of the back of the backsheet 12. The adhesive to form the adhesive
layer 30 may be any and every one generally used as securing means for
fitting the absorbent articles to the external supports. Especially
preferred for it is a water-swellable adhesive of an acrylic or aqueous
emulsion comprising a hydrophilic protective colloid, or polyvinyl alcohol.
The thermoplastic resin layer 12r formed on the absorbent core side of the
backsheet 12 is, for example, a water-soluble or water-swellable polyvinyl
alcohol film, and this is laminated on the backsheet 12. The adhesives 13a
and 13b provided in the intermediate region la are soluble or swellable in
water, for which, for example, used is a hot-melt adhesive of polyvinyl
alcohol. The absorbent core 11 is made of, for example, waterdecomposable
paper, pulp or nonwoven fabric. For example, air-laid pulp is formed into
the absorbent core 11, having a   0 '~ J l! L 2003 18 basic weight of from
50 to 70 g/mz or so. In case where the absorbent core 11 is formed of
water-decomposable paper, it is desirable that a plurality of relatively
thin water~decomposable papers are laminated to form it, as the absorbent
core 11 thus formed is well decomposable in water. For example, from 4 to 8
sheets or so of water-decomposable paper having a basic weight of from 10
to 20 g/m2 are laminated to form the absorbent core 11. If desired, the
water-decomposable paper to be laminated to form the absorbent core may be
coated with a water-swellable resin such as polyvinyl alcohol. The topsheet
10 is, for example, made of a water decomposable spun-laced nonwoven
fabric. If desired, a plurality of water-decomposable papers may be
laminated on such a water-decomposable nonwoven fabric to form the topsheet
10. In this case, the nonwoven fabric and a plurality of waterdecomposable
papers may be integrated through hydrogen bonding or needling. In order to
lead excretions to the underlying absorbent core 11, it is desirable that a
number of perforations are formed in the entire region of the topsheet 10
as shown in Fig. 1. The water-decomposable absorbent article of the
invention is described hereinabove with reference to one embodiment of
pantiliners or sanitary napkins, to which, however, the invention is not
limited. Needless to say, the absorbent article of the invention is
applicable to any others   D .4 J U L 200 19 such as disposable diapers and
incontinence pads. EXAMPLES The invention will be described in more detail
with reference to the following Examples, which, however, are not intended
to restrict the scope of the invention. In the following Examples, fibrous
sheets to form the backsheet of the absorbent article of the invention were
produced and tested for their physical properties. Precisely, softwood
bleached kraft pulp (NBKP: CSF = 600 cc ) , rayon ( 1. 1 dtex, fiber length
of 5 mm), and completely-substituted, water-insoluble carboxymethyl
cellulose (CMC: carboxymethyl cellulose Kikkorate manufactured by Nichirin
Chemical Industries , LTD . , D . S . = 0 . 4 3 , pH = 6 . 7 , It should be
noted that the hydrogens of the the carboxylic acid group in this CMC are
completely 100 $ substituted with Ca or Na ) were mixed in water in the
mixture ratio indicated in Table 1 below. The stock of the resulting
mixture was made into a fibrous web, which was then processed with water
jets. Fibrous sheets thus produced provide Examples 1 to 3. 



On the other hand, comparative fibrous sheets were produced in the same
manner as above. For these, however, CMC was not used to provide
Comparative Example 1. A fibrous binder of PVA ( polyvinyl alcohol ) was
used in place of CMC to provide Comparative Example 2 . The f fibrous
sheets of Examples 1 to 3   0 4 J U'L n003 20 and Comparative Examples 1
and 2 were tested according to the methods mentioned below. The results are
given in Table 1. Decomposability in Water: The samples were tested
according to the waterdecomposability test of toilet paper in JIS P-4501.
Precisely, each sample was cut to have a length of 10 cm and a width of 10
cm, put into a beaker filled with 300 ml of ion-exchanged water, and
stirred therein with a stirrer. The revolution speed of the stirrer was 600
rpm. While stirred, the condition of the sample being dispersed in water
was macroscopically observed at predetermined time ~.ntervals, and the time
until the sample was dispersed was measured. In Table 1, the time is in
terms of seconds. Dry Strength: Each sample was cut to have a width of 25
mm and a length of 150 mm. These were tested by use of a Tensilon tester,
for which chuck-to-chuck distance was 100 mm and the stress rate was 100
mm/min. The dry strength of the sample was measured both in the
longitudinal direction (MD: machine direction) and in the transverse
direction (CD: cross direction) thereof. In Table 1, the data are in terms
of N/25 mm. Surface Strength: According to the test method of using wax in
JIS P8129-1976 2. 1, the surface strength of each sample was measured.   0
4 J U L 2003 21 In Table 1, the data are in terms of the number of wax. In
the test method, the waxes such as Dennison wax were fused to the surface
of each sample. Sequentially increasing numbers were previously applied to
the respective waxes depending on their adhesiveness. After fusion, the
waxes were left to stand for cooling, and then peeled from the surface of
the sample promptly. The largest number of the wax which caused no damage
such as breakage on the surface of the sample was recorded as surface
strength of the sample. Breaking Strength in Thickness Direction: An
polyester adhesive tape ("No. 31B75-HAI" manufactured by Nitto T~enko
Corporation) having a size of 18 mm x 15 mm was attached onto both surfaces
of the sample to be tested. Next, a one-kg roller was rolled on one tape
surface of the sample at a speed of 5 m/min to apply load for securing the
two tapes onto the sample. After that, the two tapes were vertically peeled
away from each other at a stress rate of 100 mm/min, and the tensile
strength at which the sample was separated ( broken ) in the direction of
the thickness (specifically, in the vertically opposite directions) was
measured. In addition, pantiliners as shown in Figs. 1 to 4 were produced,
in which the backsheet 12 was made of the f fibrous sheet of Examples 1 and
3. The pantiliners had a length of 140 mm and a width of 55 mm. In these,
the topsheet 10 was made of a wet spun-laced nonwoven fabric having a basic
weight of 45  



0 '4 ;! l! L 2003 22 g/m2~ and the absorbent core 11 was made of air-laid
pulp having a basic weight of 60 g/m2. An acrylic emulsion was used as an
adhesive layer fox fitting the pantiliner to an undergarment, and applied
in polka-dot pattern. The pantiliners were tried by 10 monitors for 8
hours. After that, the pantiliners were peeled from their undergarments,
and checked as follows. The samples of Comparative Examples 1 and 2 were
also tested in the same manner as above. Wear Test (for adhesive transfer):
After tried, the pantiliners were peeled, and the undergarments were
checked for a rate of occurrence of adhesive transfer on the undergarments.
The data (the rate of occurrence) in Table 1 was derived from the following
equation. {(frequency of adhesive transfer)/10 (monitors)} x 100 The data
are in terms of ~. Wear Test (for backsheet breakage): After tried, the
pantiliners were peeled, and the undergarments were checked for a rate of
occurrence of fiber residuals from the backsheet on the undergarments. The
data (the rate of occurrence) in Table 1 was derived from the following
equation. (frequency of ffiber residuals)/10 (monitors)} x 100 The data are
in terms of $.   0 ~ Jl!L 2003 23 Table 1 Exam le 1Exam le 2Exam le 3Com .
Ex. 1Com , Ex. 2NBKP beaten90928580901.1 dtex x 5 mm ra
on555205CMC5310--PVA fiber binder----5Basic wei
htIm225.225.525.424,825.1Thicknessmm0.1200.1180,1220.1250.116Decom osabilit
m waterSec655510530300 or moreD stren th MDNI25 mm20.717.235.518.818.5D
stren th CDN125 mm15.612.318.813.914.1Surface stren thwax
number65822Breaking strength in 



thickness directionNI18 mm2 11.83.81.23.0Wear test (for adhesive
transfer%0-07060Wear test (for backsheet breaka a%0-02010 As a result of
the wear tests, as shown in Table 1, it could be understood that the
samples of the invention having a surface strength, in terms of the number
of wax, of more than 4 and having a breaking strength in the direction of
the thickness of more than 1.5 N/18 mm, did not leave the adhesive and the
backsheet fibers on the monitors' undergarments. As set forth above in
detail, the backsheet of the water-decomposable absorbent article of the
invention is well decomposable in water and has high surface strength and
high breaking strength in the direction of the thickness . Therefore, while
used, the absorbent article well retain the shape thereof and is highly
durable. Furthermore, when the absorbent article is f fitted to an external
support via the adhes five layer formed on the rear side of the backsheet
and after used, it is peeled from the external support, the backsheet is
hardly separated   0 4 J U L 2003 24 from the body of the absorbent article
to avoid remaining on the external support. In particular, in case where
the backsheet is made of a 



water-decomposable nonwoven fabric processed with water jets, the absorbent
article having been fitted to an external support can be smoothly peeled
from the external support without leaving the adhesive layer on the
external support. In this case, the adhesive layer can be well peeled from
the external support in the condition of still firmly bonding to the
backsheet. While the invention has been described in detail and with
reference to specif is embodiments thereof , it will be apparent to one
skilled in the art that various changes and modifications can be made
therein without departing from the spirit and scope thereof.   0 4 J l1l
2003 25 What is claimed is: 1. An absorbent article which comprises a
backsheet, a liguid-pervious topsheet and an absorbent core sandwiched
between the backsheet and the topsheet, at least the backsheet being made
from a water-decomposable material, wherein; the backsheet is formed of a
fibrous sheet that contains water-dispersible fibers and water-insoluble
carbox~rmethyl cellulose, and the water-insoluble carboxymethyl cellulose
has a degree of etherification (D.S.) falling between 0.3 and 0.6, and is
modified so that the hydrogens of at least 95 % of caxbaxylic acids therein
are substituted with metal, wherein the fibrous sheet to form the backsheet
has a surface strength of at least 4 ( in teams of wax number ) , measured
according 



to JIS F8129-1976 2.1. 2 . The absorbent article as set forth in claim I (
wherein the metal is at least one selected from the group consisting
ofcalcium,sodium,magnesium,zinc,manganese,lithium,barium, and aluminium.
The absorbent article as set forth in claim 1, wherein an adhesive layer
for securing the absorbent article to an external support is formed on the
rear side of the backsheet.   0 4 J U L 2D03 2& 4. The absorbent article as
set forth in claim 1, wherein the basic weight of the fibrous sheet to form
the baeksheet falls between 10 and 50 g/m~. 5. The absorbent article as set
fiorth in claim 4, wherein the water-insoluble carboxymethyl cellulose
accounts for from 1 to 30 % by weight of the fibrous sheet to form the
backsheet. 6. The absorbent article as set forth in claim 1, wherein the
fibrous sheet to form the backsheet is a water-decomposable nonwvven fabric
having been snb~ected to water-jetting treatment. 7. The absorbent article
as set forth in claim 1, wherein the fibrous sheet tv form the backsheet is
water-.decomposable paper made in a paper-making process. 8. The absorbent
article as set forth in claim ~., wherein 



the water-dispersible f~.bers are fibers o at least one selected from the
group consisting of pulp, regenerated cellulose, abaca, and linter pulp.
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