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INVENTION  *159159* Field of the Invention 5 The present invention relates
to a sanitary napkin which is superior in body fit, and highly effective in
preventing leakage of a menstrual blood toward buttocks. Description of the
Related Art When a female during menstruation lies down to sleep 10 while
wearing a sanitary napkin, there is the possibility of rearward leakage of
the menstrual blood along the gluteal fold of the wearer. Particularly when
the wearer lies on her back, the menstrual blood is liable to flow
rearwardly along the gluteal fold by gravity, causing the rearward leakage.
15 As sanitary napkins taking measures to prevent such rearward leakage of
the menstrual blood in bed, there have been known ones of which a rear
portion can readily fit in the gluteal fold. For example, Patent Gazette of
Japanese Patent No. 20 2784016 discloses an absorbent article to be used as
a sanitary napkin, in which an elastic member disposed in a rear part of a
liquid-receiving region is made flexible to fit in the gluteal fold. On the
other hand, Japanese Unexamined Patent 25 Publication No. 2000-189456
discloses an absorbent article to be used as a sanitary napkin, in which an
absorbent layer having a first raised portion and a second raised portion. 



- 2  In this absorbent article, the first raised portion is aimed at coming
into close contact with a discharging part of the wearer' s body, and the
second raised portion is aimed at fitting in the gluteal fold. Between the
first and second raised 5 portions, in addition, there is provided a
flexible region having a stiffness lower than those of the two raised
portions, thereby enabling the absorbent article to deform so that the
first and second raised portions may fit on the body. However, in the
absorbent article disclosed in Patent 10 Gazette of Japanese Patent No.
2784016, only the measure to make the elastic member of the rear part fit
in the gluteal fold is taken, but no measure is taken for fit of the
absorbent article against the vaginal opening and its surroundings.
Therefore, when the wearer lies on her back in bed, the menstrual 15 blood
discharged from the vaginal opening is liable to migrate to the wearer' s
back directly along the gluteal fold. However, since the gluteal fold
extending rearwardly from the anus is so deep, if the menstrual blood
flowing rearwardly from the vaginal opening is collected in the fold, it is
impossible 20 to certainly prevent the rearward leakage of the menstrual
blood only with the measure using the elastic member of the rear part. In
the absorbent article disclosed in Japanese Unexamined Patent Publication
No. 2000-l89456, on the other 25 hand, the amount of menstrual blood
flowing rearwardly in bed can be reduced by bringing the first raised
portion placed forward into close contact with the discharging part .
However,   - 3  since the flexible region is provided between the first and
second raised portions, the absorbent article is liable to bend at the
flexible region when the wearer's body moves in bed. As a result, the first
and second raised portions may 5 possibly move away from the wearer's body
or slip off the discharging part and the gluteal fold. In addition, since
the flexible region is liable to move away from the wearer' s body, a
menstrual blood which could not dammed up by the first raised portion may
possibly leak sidewardly at the flexible 10 region. SUMMARY OF THE
INVENTION The present invention has been worked out in view of the
shortcoming in the prior art set forth above. It is 15 therefore an object
of the present invention to provide a sanitary napkin which enables a
liquid-receiving region to readily come into close contact with the vaginal
opening and its surroundings and also with the gluteal fold, thereby
effectively preventing rearward leakage of a menstrual blood. 20 According
to the present invention, there is provided a sanitary napkin comprising: a
backsheet; a liquid-permeable topsheet; and an absorbent layer which is
capable of absorbing a liquid 25 and disposed between the backsheet and the
topsheet, at least a part of a region in which the absorbent layer is
provided being adapted to receive a liquid, wherein 



- 4  the liquid-receiving region includes a raised region in which a
hydrophilic material layer is provided, the raised region being
continuously elongated in a longitudinal direction of the sanitary napkin,
the raised region including 5 a front region for coming into contact with a
vaginal opening of a wearer and a rear region for coming into contact with
buttocks of the wearer, and wherein when the front region and the rear
region are respectively depressed with a given pressure, an amount of the
depression 10 of the rear region is larger than an amount of the depression
of the front region. It should be noted that the hydrophilic material layer
may be provided either between the topsheet and the absorbent layer or on
the topsheet. 15 In the present invention, since the liquid-receiving
region is provided with the longitudinally elongated raised region, the
raised region comes into contact with an area from the vaginal opening,
through the anus, to the gluteal fold. Therefore, a menstrual liquid
discharged from the vaginal 20 opening can be absorbed by the raised region
in the vicinity of the vaginal opening and introduced into the absorbent
layer. If a part of the menstrual blood can not be absorbed in the vicinity
of the vaginal opening, such liquid, which would otherwise flow rearwardly
along the gluteal fold, will be 25 effectively collected by the elongated
raised region. Particularly because the rear region of the raised region is
constructed to be more deformable than the front region, the   - 5  rear
region of the raised region can readily enter the gluteal fold, so that the
menstrual liquid tending to flow along the gluteal fold can be effectively
collected by the rear region of the raised region. 5 With the elongated
raised region being provided, moreover, the sanitary napkin can be
increased in stiffness at a part for covering the area from the vaginal
opening to the buttocks. Therefore,itispossibleto preventundesirable
folding or twisting of the sanitary napkin at the part for 10 covering the
area from the vaginal opening to the buttocks, thereby maintaining close
contact between the raised region and the wearer's body constantly. For
example, when the front region and the rear region are in a dry state and
are respectively depressed with a pressure 15 of 3.43 kPa, the amount of
the depression of the front region is preferably at least 3 mm and the
amount of the depression of the rear region is preferably at least 5 mm.
When the amount of the depression resulted from a given pressure is made
larger in the rear region and the amounts of the depressions are set 20
within the foregoing ranges, the rear region of the raised region can
readily deform to enter the gluteal fold. On the other hand, although the
amount of the depression of the front region is smaller than that of the
rear region and the stiffness of the front region is slightly higher than
that of the rear 25 region, since the vaginal opening and its surroundings
are relatively flat as compared with the buttocks, the front region comes
into close contact with the vaginal opening and its  



- 6  surroundings sufficiently by setting the amount of the depression of
the front region within the foregoing range. In addition, since the fiber
density of the front region is increased by increasing the stiffness of the
front region, 5 the absorption speed of the menstrual blood becomes faster
in the front region due to capillary action between fibers, thereby
decreasing an amount of the menstrual blood tending to flow rearwardly
along the raised region. When an artificial body fluid is applied onto the
front 10 region and the rear region at the same amount and feed rate,
therefore, it is preferred that an absorption speed of the artificial body
fluid in the front region is faster than that in the rear region. For
example, when 3 cc of artificial body fluid is applied 15 at a feed rate of
90 cc/minute, a difference in the absorption speed of the artificial body
fluid between the front region and the rear region is preferably in a range
of 10 to 15 seconds . Also preferably, the absorption speed in the front
region is equal to or less than 10 seconds, and the absorption speed 20 in
the rear region is equal to or less than 60 minutes . With the absorption
speeds of the menstrual blood being set within the foregoing ranges, the
menstrual blood can be effectively absorbed by the front region of the
raised region, and in the rear region which can readily fit in the gluteal
fold, the 25 effect of preventing rearward leakage of the menstrual blood
can be improved. In one embodiment, a height from a peripheral region    of
the liquid-receiving region outside of the raised region to a surface of
the rear region may be larger than a height from the peripheral region to a
surface of the front region. With the rear region being made higher, the
rear region can 5 readily enter the gluteal fold, thereby preventing the
rearward leakage of the menstrual blood along the gluteal fold. In this
case, the height from the peripheral region to the surface of the rear
region is preferably at most 1. 5 times the height from the peripheral
region to the surface of the 10 front region. With the heights being thus
set, an uncomfortable feeling is hardly caused when the rear region enters
the gluteal fold. However, it is also possible that the height from the
peripheral region to the surface of the front region is equal 15 to the
height from the peripheral region to the surface of 



the rear region. Preferably, both the height from the peripheral region to
the surface of the front region and the height from the peripheral region
to the surface of the rear region are in 20 a range of 5 to 20 mm. Within
the foregoing range, the surface of the raised region hardly moves away the
vaginal opening, anus, and gluteal fold when the sanitary napkin is
attached to an inner side of a crotch portion of an undergarment.
Preferably, the front region and the rear region of the 25 raised region
are identical in width, and a width of the raised region as measured at 1/2
of a height from a peripheral region of the liquid-receiving region outside
of the raised region   _ g _ to a surface of the raised region is in a
range of 5 to 80 mm. Within the foregoing range, the raised region can
closely contact the vaginal opening, anus, and gluteal fold and hardly
causes an uncomfortable feeling during motion of the wearer' s 5 body. When
the respective front and rear regions are applied 10 cc of artificial body
fluid at a feed rate of 10 cc/minute, allowed to stand for one minute after
application of the artificial body fluid, and then applied a pressure of
3.43 10 kPa for one hour with a plane covering the entire surface of the
respective front and rear regions, bulk recovery percentages of the
respective front and rear regions one minute later after removal of the
pressure are preferably equal to or more than 500. With the recovery
percentages from 15 compression being set within the foregoing range, when
the raised region is given a menstrual blood to be in a wet state, the
front region can readily deform to conform to the uneven configuration
around the vaginal opening, and the rear region can readily enter to enter
the gluteal fold. 20 When the sanitary napkin is in a dry state, a
stiffness as measured by clamping front and rear ends of the raised region
with a taper stiffness tester is preferably in a range of 0.5 to 4 . 0 mN
m. When the sanitary napkin is in a dry state, moreover, a stiffness of the
front region alone as measured with the 25 taper stiffness tester is
preferably more than 1.0 times and less than or equal to 2.0 times a
stiffness of the rear region   



- 9  alone as measured with the taper stiffness tester. With the stiffness
of the raised region being set within the foregoing ranges, the raised
region can deform to conform to the wearer' s body while being prevented
from moving away from the wearer' s 5 body during wear. Preferably, the
sanitary napkin further comprises leakage preventing walls disposed on both
sides of the raised region and extending longitudinally of the sanitary
napkin, and rear ends of the leakage preventing walls are positioned 10
closer to a rear end of the sanitary napkin than a rear end of the raised
region. With such construction, if a menstrual blood should leak rearwardly
from the rear end of the raised region, sideward leakage of the menstrual
blood can be prevented by the leakage preventing walls disposed on both
sides. 15 BRIEF DESCRIPTION OF THE DRAWINGS The present invention will be
understood more fully from the detailed description given hereinafter and
from the accompanying drawings of the preferred embodiment of the 20
present invention, which, however, should not be taken to be limitative to
the invention, but are for explanation and understanding only. In the
drawings: Fig. 1 is a top plan view showing a sanitary napkin 25 according
to a first embodiment of the present invention; Fig. 2 is a cross-sectional
view taken along line II - II of Fig. 1; 



- 10  Fig. 3 is a longitudinal sectional view taken along line III - III of
Fig. 1; Fig. 4 is a sectional view corresponding to Fig. 3, which shows a
sanitary napkin according to a second embodiment of 5 the present
invention; Fig. 5 is a sectional view corresponding to Fig. 3, which shows
a sanitary napkin according to a third embodiment of the present invention;
Figs . 6A and 6B are sectional views of sanitary napkins 10 for Comparative
Examples; Figs . 7A and 7B are sectional views of sanitary napkins for
Comparative Examples; and Figs . 8A and 8B are sectional views of sanitary
napkins for Comparative Examples. 15 DESCRIPTION OF THE PREFERRED
EMBODIMENT The present invention will be discussed hereinafter in detail in
terms of the preferred embodiment according to the presentinvention with
reference tothe accompanying drawings. 20 In the following description,
numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be obvious, however, to
those skilled in the art that the present invention may be practiced
withoutthesespecific details. In otherinstance,well-known 25 structures are
not shown in detail in order to avoid unnecessary 



obscurity of the present invention. Fig. 1 is a top plan view showing a
sanitary napkin 1   - 11  according to a first embodiment of the present
invention; Fig. 2 is a sectional view of the sanitary napkin 1 as taken
along line II - II of Fig. 1; and Fig. 3 is another sectional view of the
sanitary napkin 1 as taken along line III - III of Fig. 5 1, in which the
sanitary napkin 1 is cut along a longitudinally extending centerline O. The
sanitary napkin 1 shown in Figs. 1 to 3 is to be worn by a female during
menstruation while being attached to an inner side of a crotch portion of
an undergarment. The 10 shown sanitary napkin 1 is particularly suitable
for use while sleeping. As seen from the top plan view of Fig. 1, the
sanitary napkin 1 has a generally arcuate front edge 2 and a rear edge 3
which is also arcuate, and the rear edge 3 extends longer 15 in the width
direction (X-direction) than the front edge 2. Left-hand and right-hand
side edges 4 and 5 are curved such that the distance between the left-hand
side edge 4 and the right-hand side edge 5 (i . e. , the width of the
sanitary napkin 1) is larger on the side close to the rear edge 3, which
will 20 be brought into contact mainly with a crotch of a wearer during
use, than on the side close to the front edge 2, which will be brought into
contact mainly with buttocks of a wearer during use. In a position offset
toward the front edge 2 from a 25 laterally extending centerline of the
sanitary napkin 1, the left-hand side edge 4 and the right-hand side edge 5
are respectively bulged outwardly in the width direction   - 12
(X-direction). These portions thus bulged are wing portions 6 and 7. As
shown in the sectional views of Figs. 2 and 3, the sanitary napkin
comprises a liquid-impermeable backsheet 11 5 and a liquid-permeable
topsheet 12. The backsheet 11 and the topsheet 12 are of the shape
identical to that of the sanitary napkin 1, i.e., of the shape having the
front edge 2, rear edge 3, left-hand side edge 4 and right-hand side edge 5
to provide the wing portions 6 and 7. 10 As shown in Figs . 2 and 3, an
absorbent layer 13 is provided on the backsheet 11. The absorbent layer 13
is of a given thickness, and has a front edge 2a, a rear edge 3a, a
left-hand side edge 4a and a right-hand side edge 5a, as shown in broken
line in Fig. 1. The front edge 2a and the rear edge 3a of 15 the absorbent
layer 13 are spaced inwardly apart from the front edge 2 and the rear edge
3 of the sanitary napkin 1 by 3 to 10 mm, respectively. Therefore, the
front edge 2a and the rear edge 3a are similar in shape to the front edge 2
and the rear edge 3, respectively. The left-hand side edge 4a and 



20 the right-hand side edge 5a of the absorbent layer 13 are similar in
shape to the left-hand side edge 4 and the right-hand side edge 5 of the
sanitary napkin 1, except for the edge portions of the wing portions 6 and
7, and spaced inwardly apart from the left-hand side edge 4 and the
right-hand side edge 5 by 25 3 to 10 mm, respectively. In a region outside
of the front edge 2a, the rear edge 3a, the left-hand side edge 4a and the
right-hand side edge 5a of the absorbent layer 13, the backsheet   - 13  11
and the topsheet 12 are bonded to each other through a hot-melt adhesive or
the like. On the surface of the topsheet 12, there are provided a pair of
leakage preventing walls 15 and 16, which are equally 5 spaced from the
longitudinally extending centerline O toward the left-hand and right-hand
side edges 4 and 5 . In the sanitary napkin 1, a region, which has a width
WO between the leakage preventing walls 15 and 16 and in which the
absorbent layer 13 is present, is a liquid-receiving region 17. 10 In the
liquid-receiving region 17, there is provided a raised region 20 which is
elongated longitudinally of the sanitary napkin 1. The raised region 20 has
a length L1 and a width W1. The raised region 20 includes a front region 21
of a length L2 and a rear region 22 of a length L3. As shown 15 in Fig. 3,
when a region of the liquid-receiving region 17 outside of the raised
region 20 is designated a peripheral region 17a, the height from the
peripheral region 17a to the surface of the front region 21 is indicated by
H1, and the height form the peripheral region 17a to the surface of the 20
rear region 22 is indicated by H2. Here, when the periphery of the raised
region 20 is taken as a starting point for measurement of the lengths L1,
L2 and L3 and the width W1, these dimensions are measured at a height of
1/2 of the height H1 or H2, as shown in Fig. 2. 25 In the raised region 20,
as shown in Fig. 3, the front region 21 has a first hydrophilic material
layer 23 disposed between the absorbent layer 13 and the topsheet 12; and
the   - 14  rear region 22 has a second hydrophilic material layer 24
disposed between the absorbent layer 13 and the topsheet 12. The first and
second hydrophilic material layers 23 and 24 function as cushion layers,
because they can be depressed more 5 than the absorbent layer 13 upon
compression and are also higher in recovery percentage from compression
than the absorbent layer 13. At the boundary between the raised region 20
and the peripheral region 17a, a compressed groove 25 is formed to 10
surround the raised region 20. In the compressed groove 25, the topsheet 12
and the absorbent layer 13 are heated under pressure, so that the absorbent
layer 13 is crushed and the topsheet 12 is recessed to conform to the
surface of the crushed portion. 15 The individual leakage preventing walls
15 and 16 are composed of a strip-shaped hydrophobic sheet 18 folded in two
and a plurality of elastic members 19 disposed and bonded therebetween. The
hydrophobicsheetl8andthe elastic members 19 extend longitudinally of the
sanitary napkin 1. In an 



20 intermediate position of the sanitary napkin 1 in the
longitudinaldirectionthereof,the hydrophobicsheetsl8thus folded in two are
partly joined to the surface of the topsheet 12 to have longitudinally
extending root ends 15c and 16c, from which the leakage preventing walls 15
and 16 start to 25 rise. Portions including the fold lines of the
hydrophobic sheets 18 form free ends 15d and 16d of the leakage preventing
walls 15 and 16.   - 15  In front and rear positions of the sanitary napkin
1, on the other hand, the hydrophobic sheets 18 are bonded to the surface
of the topsheet 12 while being folded in two to be flat. Here, the elastic
members 19 are bonded to the 5 hydrophobic sheets 18 while being
longitudinally stretched. Therefore, the sanitary napkin 1 is curved due to
an elastic contractive force of the elastic members 19, resulting in that
the leakage preventing walls 15 and 16 are raised up in the intermediate
position of the sanitary napkin 1 in the 10 longitudinal direction thereof
with their free ends 15d and 16d being spaced apart from the topsheet 12.
The backsheet 11 is formed of a liquid-impermeable and
moisture-permeable(breathable)resinfilm,anonwovenfabric, a laminate of the
resin film and the nonwoven fabric, or the 15 like. The absorbent layer 13
is formed of a mixture of crushed pulp and SAP (superabsorbent polymer)
wrapped in liquid-permeable paper, air-laid pulp formed into a sheet by
processing it with a binder, polymer sheet, absorbent paper, cotton linter
pulp, or the like. 20 As set forth above, the first and second hydrophilic
material layers 23 and 24 have a cushioning property, and may be formed of
a hydrophilic material of a three-dimensional framework capable of passing
a liquid into the absorbent layer 13, as exemplified by a foamed resin
having open-cells therein, 25 which is made of a resin material such as
polyurethane, polyethylene or polyvinyl alcohol. In an alternative, the
first and second hydrophilic   - 16  material layers 23 and 24 may be
formed of a through-air bonded nonwoven fabricin which
heat-fusiblesyntheticfiberstreated to be hydrophilic are fusion-bonded to
each other with heated air. In this case, the synthetic fibers are selected
from 5 PE (polyethylene) fibers, PET (polyethylene terephthalate) fibers,
bicomponent synthetic fibers of PE and PP (polypropylene), or bicomponent
synthetic fibers of PE and PET. In another alternative, also usable is a
laminate of a nonwoven fabric in which hydrophilic fibers, such as rayon,
10 and/or synthetic fibers treated to be hydrophilic are entangled about
each other by needle punching and a spunbonded nonwoven fabric of
thesyntheticfibers. Instillanother alternative, use can be made of a
fibrous web in which synthetic fibers treated to be hydrophilic and/or the
hydrophilic fibers are 15 accumulated without bonding. Between the first
and second hydrophilic material layers 23 and 24, the first hydrophilic
material layer 23 has a higher density. Therefore, the second hydrophilic
material layer 24 can be depressed more than the first hydrophilic material



20 layer 23 upon compression and is also higher in recovery percentage from
compression than the first hydrophilic material layer 23. On the other
hand, the absorbent layer 13 has a higher density than the first and second
hydrophilic material layers 23 and 24. Therefore, it cannot be depressed 25
as much as the hydrophilic material layers 23 and 24 upon compression and
is also lower in recovery percentage from compression than the hydrophilic
material layers 23 and 24.   - 17  The topsheet 12 is liquid-permeable, as
exemplified by a nonwoven fabric formed of hydrophilic fibers or synthetic
fibers treated to be hydrophilic or an apertured nonwoven fabric . In an
alternative, the topsheet 12 may be formed of a polyolefin 5 resin film
having a large number of apertures formed therein, the surface of which is
treated to be hydrophilic. The topsheet 12 is preferably stretchable and
expandable along its plane. In order to provide the topsheet 12 with such
nature, preferred are the apertured resin film, a 10 reticulated resin
film, a stretchable nonwoven fabric, an embossed nonwoven fabric, an
embossed resin film, and the like. If the topsheet 12 can be stretched in a
range of 110% to 150a along its plane, when the front region 21 and the
rear region 22 of the raised region 20 are pressed against the wearer's 15
skin, the topsheet 12 can be flexibly deformed together with the first and
second hydrophilic material layers 23 and 24 functioning as the cushion
layers, so that the front region 21 and the rear region 22 can readily
deform and conform to the uneven configuration of the wearer's body. 20 On
the exterior surface of the backsheet 11, on the other hand, first and
second pressure sensitive adhesive layers (not shown)areformed. Thefirst
pressuresensitive adhesivelayer is positioned in a region along the
centerline 0; and the second pressure sensitive adhesive layer is
positioned in the wing 25 portions 6 and 7. Upon use, the sanitary napkin 1
is attached to an undergarment such that its body portion is fixed on the
inner   - 18  side of the crotch portion of the undergarment through the
first pressure sensitive adhesive layer, and the wing portions 6 and 7 are
folded at the side edges of the crotch portion toward the outer side of the
crotch portion and then fixed 5 thereon through the second pressure
sensitive adhesive layer. When the sanitary napkin 1 is worn by the wearer,
the liquid-receiving region 17 is brought into close contact with the
wearer' s body while being deformed and concavely curved. Here, the raised
region 20 comes into close contact with an 10 area from the vaginal opening
and labia, through the perineum and anus, to the gluteal fold. At this
time, the front region 21 of the raised region 20 comes into close contact
with the vaginal opening and labia and their surroundings; and the rear
region 22 fits in the gluteal fold. Since the front region 15 21 of the
raised region 20 is provided with the first hydrophilic material layer 23
having a cushioning property, the front region 21 can be deformed to
conform to the uneven configuration of the vaginal opening and labia for
close contact. The rear region 22 can be depressed more than the front 



20 region 21 upon compression, and is higher in recovery percentage from
compression than the front region 21. Therefore, the rear region 22 can be
deformed to flexibly conform to the deep gluteal fold, resulting in close
contact between the rear region 22 and the gluteal fold. On the other hand,
although the front 25 region 21 cannot be depressed as much as the rear
region 22 upon compression, it is still permitted to deform to conform to
the relatively moderately uneven configuration of the   - 19  vaginal
opening and labia and their surroundings, thereby assuring close contact
between the front region 21 and the vaginal opening and labia and their
surroundings. In addition, since the raised region 20 is elongated 5 in the
longitudinal direction of the sanitary napkin 1, the sanitary napkin 1 has
a relatively higher stiffness over the entire raised region 20. Since the
raised region 20 having such relatively higher stiffness comes into contact
with the wearer' s body from the vaginal opening and its surroundings 10 to
the gluteal fold, the sanitary napkin 1 is prevented from being folded in V
shape or twisted in a position between the vaginal opening and the gluteal
fold. Therefore, the liquid-receiving region 17 including the raised region
20 hardly comes of f of the wearer' s body, assuring close contact 15 from
the vaginal opening to the gluteal fold. In a condition where the wearer
lies on her back, a menstrual blood discharged from the vaginal opening is
received by the front region 21 of the raised region 20. Since the front
region 21 has the first hydrophilic material layer 23 20 of a high density,
the menstrual blood is rapidly absorbed due to capillary action of the
hydrophilic material layer 23, and given to and retained by the absorbent
layer 13. Here, a part of the menstrual blood may possibly flow farther
rearwardly by gravity. In this case, if such menstrual blood 25 flows along
the raised region 20, it will be absorbed by the absorbent layer 13 as
flowing along the raised region 20. If such menstrual blood reaches the
deep gluteal fold, it will   - 20  be dammed up by the rear region 22 of
the raised region 20 in close contact with the gluteal fold. If such
menstrual blood flows out rearwardly of the rear end of the raised region
20, it will be absorbed by the absorbent layer 13 in the 5 liquid-receiving
region 17 in a position behind the raised region. On the other hand, a
menstrual blood tending to leak in the width direction is dammed up by the
leakage preventing walls 15 and 16 positioned on two sides of the
liquid-receiving region 17, thereby preventing sideward leakage of the
menstrual 10 blood. The sanitary napkin 1 suitable for use while sleeping
has an entire length LO of 200 to 350 mm from the front edge 2 to the rear
edge 3. The length L1 of the raised region 20 from the front end 27 to the
rear end 28 is preferably in a 15 range of 70 to 300 mm. Below 70 mm, it is
impossible to bring the rear region 22 into contact with the perineum or
anus while keeping the front region 21 in contact with the vaginal opening
or its surroundings . In order to assure close contact between the rear
region 22 and the gluteal fold, the length L1 is 20 preferably at least l50
mm. If the length L1 is in excess of 300 mm, the rear end 28 comes into
contact with the wearer' s body beyond the coccyx, so that the wearer is
liable to feel a foreign body sensation. In order to prevent occurrence of
such foreign body sensation, the length L1 is more preferably 25 at most
280 mm. 



On the other hand, a ratio of the length L2 of the front region 21 to the
length L3 of the rear region 22 in the raised   - 21
region20ispreferabiy40-700:60-30%. In addition,thelength L2 of the front
region 21 is preferably larger than the length L3 of the rear region 22 .
Since the first hydrophilic material layer 23 of the front region 21 has a
liquid absorption speed 5 faster than that of the second hydrophilic
material layer 24 of the rear region 22, the possibility of absorbing a
menstrual blood, which tends to flow toward the buttocks, by the raised
region 20 can be increased by setting the length L2 of the front region 21
larger. 10 It is preferred that the width W1 of the raised region 20 is
constant over the front region 21 and the rear region 22 and the width W1
is in a range of 5 to 80 mm. However, the width of the front region 21 and
the width of the rear region 22 may differ from each other within such
range. If 15 the width W1 is less than 5 mm, a menstrual blood discharged
from the vaginal opening can not be certainly collected by the raised
region 20. In order to assure close contact between the front region 21 of
the raised region 20 and the vaginal opening and labia and their
surroundings, it is more preferred 20 that the width W1 is at least 20 mm.
If the width W1 is more than 80 mm, on the other hand, it becomes larger
than the width of the crotch of the wearer' s body, tending to cause a
foreign body sensation. It is more preferred that the width W1 is at most
60 mm. 25 As shown in Fig. 3, in the sanitary napkin 1 according to the
first embodiment, the height H2 from the surface of the peripheral region
17a to the surface of the rear region   - 22  22 is larger than the height
H1 from the surface of the peripheral region 17a to the surface of the
front region 21. In the first hydrophilic material layer 23 of the front
region 21, the liquid absorption speed has priority over the flexibility,
and in 5 the second hydrophilic material layer 24 of the rear region 22,
priority is given to the flexibility. Here, by setting the height H2 of the
rear region 22 larger, the flexible rear region 22 can easily fit in the
gluteal fold. Preferably, the height H2 is 1. 1 to 1.5 times the height 10
H1. In excess of 1.5 times, when the front region 21 comes into contact
with the vaginal opening and its surroundings, the rear region 22 tends to
cause a foreign body sensation to the buttocks . On the other hand, both
the heights H1 and H2 are preferably in a range of 5 to 20 mm. Below 5 mm,
there 15 is a possibility of causing a clearance between the surface of the
raised region 20 and the wearer's body in case where the undergarment has a
weak biasing force. In excess of 20 mm, the raised region 20 may cause
folds or distortion due to pressure upon close contact between the surface
of the raised 20 region 20 and the wearer's body, so that a clearance tends
to cause between the surface of the raised region 20 and the wearer's body
due to the folds or distortion. In the front region 21 of the raised region
20, priority is given to the liquid absorption speed, and in the rear
region 



25 22, priority is given to the flexibility, as set forth above. Preferred
vat ues of the flexibility and the liquid absorption speed for the front
region 21 and the rear region 22 are as   - 23  follows. Hereinbelow, the
term "dry" refers to a state where a sanitary napkin is allowed to stand
for at least 30 minutes in an environment having a temperature of 20  2 C
and a relative 5 humidity of 65  2 0, according to JIS P-8111 "Standard
Condition for Moisture Conditioning and Testing." In the sanitary napkin 1,
when the front region 21 and the rear region 22 of the raised region 20 are
depressed with a given pressure, the amount of the depression of the rear
10 region 22 is larger than that of the front region 21. That is, the rear
region 22 has a larger compressibility than the front region 21. When a
pressure of 3. 43 kPa is applied to the front region 21 by placing a flat
plate over the entire surface of the front 15 region 21 and then applying a
load to the flat plate, the amount of the depression of the front region 21
resulted from the applied pressure is preferably at least 3 mm, more
preferably at least 5 mm. When a pressure of 3. 43 kPa is likewise applied
to the rear region 22, on the other hand, the amount of the 20 depression
of the rear region 22 resulted from the applied pressure is preferably at
least 5 mm, more preferably at least 10 mm. By providing a difference in
the amount of the depression between the front region 21 and the rear
region 22 while setting 



25 theindividualdepression amountswithintheforegoing ranges, the front
region 21 can be deformed to conform to the uneven configuration of the
vaginal opening and its surroundings for   - 24  assuring close contact,
and the rear region 22 can be flexibly deformed to enter the gluteal fold.
It should be noted that the recovery percentage from compression (elastic
modulus in compression) in a wet state 5 is also higher in the rear region
22 than in the front region 21. Here, the term "wet" refers to a state
where 10 cc of artificial body fluid containing 10o by weight of glycerin,
1 o by weight of carboxymethyl cellulose and the balance being 10 distilled
water is applied to the surface of the raised region 20 at a feed rate of
10 cc/minute, and the sanitary napkin is allowed to stand for one minute
after application of the artificial body fluid. The recovery
percentageismeasured asfollows. Firstly, 15 the height H1 of the front
region 21 in the wet state is measured. Immediately after that, a load is
applied to a flat plate covering the entire surface of the front region 21
for application of a pressure of 3.43 kPa for one hour. Then, one minute
later after removal of the pressure, the height 20 H1' of the front region
21 is measured, and the compressive recovery percentage is obtained by
(H1'/H1) x 100 (o). The compressive recovery percentage of the rear region
22 is likewise measured. The compressive recovery percentage is also
measured in the dry state. 25 In the sanitary napkin 1, the compressive
recovery percentages of the front region 21 and the rear region 22 in the
dry state are preferably at least 60~, more preferably   - 25  at least
700. On the other hand, the compressive recovery percentages in the wet
state with the foregoing artificial body fluid are preferably at least 500,
more preferably at least 60%. 5 If the compressive recovery percentages are
less than foregoing values, the raised region 20 hardly deforms to conform
to the uneven configuration of the wearer's body, and more particularly,
the rear region 22 hardly deforms to conform to the configuration of the
gluteal fold. 10 On the other hand, it is preferred that the stiffness of
the raised region 20 does not change very much over the entire raised
region 20. The stiffness of the raised region 20 in the dry state as
measured by clamping the front and rear ends of the raised region 20 of the
sanitary napkin 1 with 15 a taper stiffness tester according to JIS P-8125,
is preferably in a range of 0.5 to 4.0 mN m, more preferably in a range of
1.5 to 4.0 mN m. On the other hand, the stiffnesses of the respective front
region 21 and rear region 22 of the raised region 20 of the napkin in the
dry state are measured by clamping 



20 the front region 21 alone or the rear region 22 alone with the taper
stiffness tester. The stiffness of the front region 21 alone is preferably
more than 1.0 time and less than or equal to 2.0 times the stiffness of the
rear region 22 alone. More preferably, the stiffness of the front region 21
alone 25 is less than or equal to 1.5 times the stiffness of the rear
region 22 alone. Here, the stiffness of the front region 21   - 26  is
preferably in a range of 1.8 to 4.0 mN m; and the stiffness of the rear
region 22 is preferably in a range of 1.5 to 4.0 mN m. With the stiffness
of the raised region 20 set within 5 the foregoing range and with the
difference between the stiffnesses of the front region 21 and rear region
22 set within the foregoing range, the sanitary napkin 1 during wear can be
effectively prevented from being folded in V shape at the raised region 20
and spaced away from the wearer's body at 10 the fold. Next, with respect
to the liquid absorption speeds of the respective front region 21 and rear
region 22, when 3 cc of artificial body fluid is applied at a feed rate of
90 cc/minute, the absorption speed of the artificial body fluid in the
front 15 region 21 is preferably equal to or less than 10 seconds and the
absorption speed of the artificial body fluid in the rear region 22 is
preferably equal to or less than 60 seconds. It is also preferred that the
difference between the absorption speed in the front region 21 and the
absorption speed in the 20 rear region 22 is 10 to 50 seconds. In the case
where the absorption speed in the front region 21 is equal to or less than
10 seconds, a menstrual blood discharged from the vaginal opening can be
absorbed rapidly by the front region 21 to minimize the menstrual blood
flowing 25 to the rear region 22. In the case where the absorption speed in
the rear region 22 is equal to or less than 60 seconds and   - 27  the
difference between the absorption speed in the front region 21 and the
absorption speed in the rear region 22 is set within the foregoing range,
on the other hand, the menstrual blood flowing rearwardly can be dammed up
by the rear region 21, 5 thereby minimizing the rearward leakage of the
menstrual blood beyond the raised region 20. Figs . 4 and 5 are sectional
views respectively showing a sanitary napkin 1A according to a second
embodiment of the present invention and a sanitary napkin 1B according to a
third 10 embodiment of the present invention, as cut along the centerlines
0 of the sanitary napkins similar to Fig. 3. Here, the detailed description
of the portions having the same constructions as those of the first
embodiment shown in Fig. 3 will be omitted by designating them by the
common reference 15 numerals. The sanitary napkin 1A of Fig. 4 according to
the second embodiment has a raised region 20A, of which the front region 21
is provided with the first hydrophilic material layer 23 which similar to
that of Fig. 3 and the rear region 22 is provided 20 with the second
hydrophilic material layer 24 which similar to that of Fig. 3, except that
the height from the surface of the peripheral region 17a to the surface of
the raised region 20A does not change between the front region 21 and the
rear region 22. 



25 The characteristics of the raised region 20A and the front and rear
regions 21 and 22 are the same as those of the first embodiment shown in
Fig. 3. That is, the liquid   - 28  absorption speed is faster in the front
region 21, and the rear region 22 is flexible so as to deform in conformity
with the gluteal fold. The sanitary napkin 1B of Fig. 5 according to the
third 5 embodiment has a raised region 20B, of which a difference in height
is provided between the front region 21 and the rear region 22 . The
optimum values of the height Hl from the surface of the peripheral region
17a to the surface of the front region 21, the height H2 from the surface
of the peripheral region 10 17a to the surface of the rear region 21 and so
on are the same as those of the first embodiment shown in Fig. 3. In the
third embodiment, however, the raised region 20B is constructed such that a
third hydrophilic material layer 31 is provided to extend over the front
region 21 and the rear 15 region22,
andafourthhydrophilicmateriallayer32isdisposed on the third hydrophilic
material layer 31 within the rear region 22. The third hydrophilic material
layer 31 has the same construction as that of the first hydrophilic
material layer 23; and the fourth hydrophilic material layer 32 has 20 the
same construction as that of the second hydrophilic material layer 24. That
is, the fourth hydrophilic material layer 32 is constructed to be flexible
so that it may be depressed more upon compression, as compared with the
third hydrophilic material layer 31. As a result, the characteristics of
the 25 front region 21 and rear region 22 of the raised region 20B shown in
Fig. 5 are the same as those of the first embodiment shown in Fig. 3.   -
29  In the foregoing embodiments, as the relationship between the raised
region 20, 20A or 20B and the leakage preventing walls 15 and 16, rear ends
15b and 16b of the leakage preventing walls 15 and 16 are preferably
positioned behind 5 the rear end 28 of the raised region 20, 20A or 20B.
More preferably, the rear ends 15b and 16b of the leakage preventing walls
15 and 16 are spaced rearwardly apart from the rear end 28 of the raised
region by at least 40 mm. LVith such construction, if the menstrual blood
should 



10 leak rearwardly beyond the rear end 28 of the raised region, the leakage
preventing walls can prevent sideward leakage of the menstrual blood. On
the other hand, front ends 15a and 16a of the leakage preventing walls 15
and 16 may be positioned either ahead of 15 or behind the front end 27 of
the raised region 20, 20A or 20B, but it is preferred that the front ends
15a and 16a are not spaced rearwardly apart from the front end 27 by 40 mm
or more . If the front ends 15a and 16a of the leakage preventing walls 15
and 16 are spaced rearwardly apart from the front 20 end 27 by 40 mm or
more, it becomes difficult to prevent the menstrual blood tending to flow
rearwardly along the raised region from leaking sidewardly toward the
left-hand and right-hand sides. 25 EXAMPLE (Example) The sanitary napkin 1
of the structure shown in Figs.   - 30  1 to 3 was prepared as follows.
Backsheet 11: Polyethylene film having a basis weight of 25 g/m2. Topsheet
12: Liquid-permeable nonwoven fabric having 5 a basis weight of 20 g/mz,
which was formed by through-air bonding process from bicomponent synthetic
fibers of PE and PET treated to be hydrophilic. Absorbent layer 13: Mixture
of crushed pulp having a basis weight of 400 g/mz and SAP (superabsorbent
polymer) having 10 a basis weight of 10 g/m2. First hydrophilic material
layer 23: Fibrous web having a basis weight of 60 g/mz and a density of
0.05 g/cm3, which was formed by accumulating bicomponent synthetic fibers
of PE and PP without fusion-bonding. 15 Second hydrophilic material layer
24 : Fibrous web having a basis weight of 60 g/m2 and a density of 0.009
g/cm3, which was similar to the fibrous web of the first hydrophilic
material layer 23, except that the density was lowered. (Dimension) 20 The
entire length LO was 300 mm, the entire length L1 



of the raised region 20 was 180 mm, the length L2 of the front region 21
was l00 mm, the length L3 of the rear region 22 was 80 mm, the length L4
from the front edge 2 to the front end 27 of the raised region 20 was 50
mm, and the length L5 from 25 the rear end 28 of the raised region 20 to
the rear edge 3 was 70mm. The width W1 of the raised region 20 was 30 mm,
the height   - 31  H1 of the front region 21 of the raised region 20 was 5
mm, and the height H2 of the rear region 22 was 8 mm. (Comparative
Examples) (1) Comparative Example 1 5 As s_zown in Fig . 6A, a sanitary
napkin having an entire length of 300 mm was prepared to have a structure
similar to that of Example except with the first and second hydrophilic
material layers 23 and 24 for forming the raised region removed. (2)
Comparative Example 2 10 As shown in Fig. 6B, a sanitary napkin similar to
that of Comparative Example 1 was prepared, except that a fibrous web
formed by accumulating fibers similar to those of the first hydrophilic
material layer 23 of Example was disposed over the entire surface of the
absorbent layer 13. The fibrous 15 web had a basis weight of 60 g/m2 and a
density of 0.05 g/cm3. (3) Comparative Example 3 As shown in Fig. 7A, a
sanitary napkin similar to that of Comparative Example 1 was prepared,
except that crushed pulp was disposed on the absorbent layer 13 at a basis
weight 20 of 300 g/m2 to form a raised region having a length of 100 mm,
rearwardly spaced apart from the front edge of the sanitary napkin by 50
mm. The raised region had a height of 8 mm and a width of 30 mm. (4)
Comparative Example 4 25 As shown in Fig. 7B, a sanitary napkin similar to
that of Comparative Example 3 was prepared, except that a raised region
having the same size as that of Comparative Example   - 32  3 was formed of
a fibrous web having a basis weight of 60 g/mz similar to the first
hydrophilic material layer 23 of Example. (5) Comparative Example 5 As
shown in Fig. 8A, a sanitary napkin similar to that 5 of Comparative
Example 1 shown in Fig. 6A was prepared, except 



that a fibrous web similar to the first hydrophilic material layer 23 of
Example was disposed to form a raised region having a height of 8 mm,
within a range of 70 mm from the rear edge of the sanitary napkin. The
width of the raised region was 10 set at 30 mm, and the basis weight of the
fibrous web was set at 60 g/m2. (6) Comparative Example 6 As shown in Fig.
8B, a sanitary napkin similar to that of Comparative Example 5 was
prepared, except that another 15 raised region having a length of 100 mm
was formed, forwardly spaced apart from the front end of the raised region
of Comparative Example 5 by 80 mm, to have the same width, height and basis
weight as those of the raised region of Comparative Example 5. 20
<Comparison> As areas to be measured, in the respective sanitary napkins of
Example and Comparative Examples, the range having a length of 100 mm
rearwardly from a start point spaced rearwardly apart from the front edge
of the sanitary napkin 25 by 50 mm ( i . a . , the area corresponding to
the area of Example having the front region 21 of the length L2) was
designated area A; and the range having a length of 80 mm rearwardly from
- 33  a start point spaced rearwardly apart from the front edge of the
sanitary napkin by 150 mm (i.e., the area corresponding to the area of
Example having the rear region 22 of the length L3) was designated area B.
5 The amounts of the depressions were measured by applying a pressure of
3.43 kPa to the area A and area B, as set forth 



above. In addition, stiffnesses of the area A and area B were measured
using the stiffness tester. Furthermore, the sanitary napkins of Example
and 10 Comparative Examples were worn for 5 to 8 hours by 20 female
monitors, respectively, to let them report how they felt on wearing.
Whether the napkin surface was certainly in close contact with the area
from the vaginal opening to the gluteal fold 15 or not was evaluated as
fit. Comprehensive evaluation including such fit, a foreign body sensation,
how the fit changed when the monitor' s body moved, and so on was also
carried out as availability. When at least eight out of ten monitors
reported that 20 the sanitary napkin was preferable, it was indicated by "
"; when at least eight out of ten monitors reported that the sanitary
napkin was not preferable, it was indicated by " "; and the sanitary napkin
which did not belong to either case was indicated by " ". 25 Results are
shown in the following Table 1.   - 34  Table 1 Depression Amount upon
CompressionStiffnessArea AArea BArea AArea BFitAvailability(mm)(mm)(mN
m)(mN m)Example6121.971.63Comp.Example 1220.970.98Comp.Example
2441.091.12Comp.Example 3231.531.48Comp.Example 9421.090.97Comp.Example
5220.980.96Comp.Example 6421.110.99 



As seen from the above comparison results, both the fit and the
availability can be improved in the case where the 5 amount of the
depression of the area A upon compression is at least 3 mm, the amount of
the depression of the area B upon compression is at least 5 mm, and the
stiffnesses of the area A and area B are both at least 1.5 mN m. As has
been described above, the sanitary napkin of the 10 present invention can
certainly fit against an area from the vaginal opening to the gluteal fold,
thereby effectively preventing a menstrual blood discharged from the
vaginal opening from leaking rearwardly out of the sanitary napkin.
Although the present invention has been illustrated and 15 described with
respect to exemplary embodiment thereof, it should be understood by those
skilled in the art that the foregoing and various other changes, omission
and additions may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the   - 35  present
invention should not be understood as limited to the specific embodiment
set out above but to include all possible embodiments which can be embodied
within a scope encompassed and equivalent thereof with respect to the
feature set out 5 in the appended claims.   - 36  



WHAT IS CLAIMED IS: 1. A sanitary napkin comprising: a backsheet; a
liquid-permeable topsheet; and 5 an absorbent layer which is capable of
absorbing a liquid and disposed between the backsheet and the topsheet, at
least a part of a region in which the absorbent layer is provided being
adapted to receive a liquid, wherein the liquid-receiving region includes a
raised region 10 in which a hydrophilic material layer is provided, the
raised region being ccntinuously elongated in a longitudinal direction of
the sanitary napkin, the raised region including a front region for coming
into contact with a vaginal opening of a wearer and a rear region for
coming into contact with 15 buttocks of the wearer, and wherein when the
front region and the rear region are respectively depressed with a given
pressure, an amount of the depression of the rear region is larger than an
amount of the depression of the front region. 20 2. The sanitary napkin as
set forth in claim 1, wherein when the front region and the rear region are
in a dry state and are respectively depressed with a pressure of 3.43 kPa,
the amount of the depression of the front region is at least 25 3 mm and
the amount of the depression of the rear region is at least 5 mm.   - 37
3. The sanitary napkin as set forth in claim 1, wherein when an artificial
body fluid is applied onto the front region and the rear region at the same
amount and feed rate, an absorption speed of the artificial body fluid in
the front 5 region is faster than that in the rear region. 4. The sanitary
napkin as set forth in claim 3, wherein when 3 cc of artificial body fluid
is applied at a feed rate of 90 cc/minute, a difference in the absorption
speed of the 10 artificial body fluid between the front region and the rear
region is in a range of 10 to 15 seconds. 5. The sanitary napkin as set
forth in claim 3, wherein the absorption speed in the front region is equal
to or less 15 than 10 seconds, and the absorption speed in the rear region
is equal to or less than 60 minutes. 



6. The sanitary napkin as set forth in claim 1, wherein a height from a
peripheral region of the liquid-receiving region 20 outside of the raised
region to a surface of the rear region is larger than a height from the
peripheral region to a surface of the front region. 7. The sanitary napkin
as set forth in claim 6, wherein 25 the height from the peripheral region
to the surface of the rear region is at most 1. 5 times the height from the
peripheral region to the surface of the front region.   - 38  8. The
sanitary napkin as set forth in claim 6, wherein both the height from the
peripheral region to the surface of the front region and the height from
the peripheral region to the surface of the rear region are in a range of 5
to 20 5 mm. 9. The sanitary napkin as set forth in claim 1, wherein a
height from a peripheral region of the liquid-receiving region outside of
the raised region to a surface of the front region 10 is equal to a height
from the peripheral region to a surface of the rear region. 10. The
sanitary napkin as set forth in claim 9, wherein both the height from the
peripheral region to the surface of 15 the front region and the height from
the peripheral region to the surface of the rear region are in a range of 5
to 20 mm. 11. The sanitary napkin as set forth in claim 1, wherein 20 the
front region and the rear region of the raised region are identical in
width, and a width of the raised region as measured at 1/2 of a height from
a peripheral region of the liquid-receiving region outside of the raised
region to a surface of the raised region is in a range of 5 to 80 mm. 25
12. The sanitary napkin as set forth in claim 1, wherein when the
respective front and rear regions are applied 10 cc   - 39  of artificial
body fluid at a feed rate of 10 cc/minute, allowed to stand for one minute
after application of the artificial body fluid, and then applied a pressure
of 3.43 kPa for one hour with a plane covering the entire surface of the
respective 5 front and rear regions, bulk recovery percentages of the
respective front and rear regions one minute later after removal of the
pressure are equal to or more than 500. 



13. The sanitary napkin as set forth in claim l, wherein 10 when the
sanitary napkin is in a dry state, a stiffness as measured by clamping
front and rear ends of the raised region with a taper stiffness tester is
in a range of 0.5 to 4.0 mN m. 14. The sanitary napkin as set forth in
claim 13, wherein 15 when the sanitary napkin is in a dry state, a
stiffness of the front region alone as measured with the taper stiffness
tester is more than 1.0 times and less than or equal to 2.0 times a
stiffness of the rear region alone as measured with the taper stiffness
tester. 20 15. The sanitary napkin as set forth in claim 1, which further
comprises leakage preventing walls disposed on both sides of the raised
region and extending longitudinally of the sanitary napkin, rear ends of
the leakage preventing walls being 25 positioned closer to a rear end of
the sanitary napkin than a rear end of the raised region.
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