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BODY FLUID ABSORBENT SANITARY ARTICLE

This invention relates to body fluid absorbent sanitary
article such as a disposable diaper, a sanitary napkin, a
1iquid-absorbént: pad for an incontinent patient or the like.

Japanesé Patent Application Publication No. 1999-318976A

- describes a disposable diaper comprising a liquid-pervious

topgheet, a ;iquithhpewious backsheet and a liquid-ébsorbent.
cor;a ' diéposed betweeﬁ these two sheets, lo-r;gitudinally
configuring front and rear waist regioﬁs and a crotch region
exténding l;etween these two waist regions, wherein t_he 'diapeij
is formed over its approximate rear half as viewed
longitudinally thereof with a 'p'lu‘rality of ridges made of
absorbent material covered with a liquid-pervious sheet. The
ridges trans_versely extend on the inner surface of the dia-ber
and each pair of the adjacent _ridgesl are longitudinally spaced
apart from each other by a predetermined diménsion. With such
known diaper, the ridges serve as barriers to réstrict or
prevent excretion from flowing forwardly of the diaper and at
the. same time to prevent excretion from leaking rearwardly of
thé 'd'iaper .

The Publication describes that the preveﬁti{rg-efféct for

rearward leakage of excretion can be significantly improved



-2-

since the absorbent material of the ridgeé is able to absorb
moisture contained in excfetion. However, it is impossible for
the absorbent material of the ridges to absorb solid substances
cbntained in excretion of high viscosity such as loose passage
or liquid feces. Consequently, such solid components may stay
on the outer surface of the topsheet exposed between each pair

of the adjacent ridges or on the outer surface of the

liguid-pervious sheet covering' the -ridgé's and these solid

components may stick to a wearer's skin.

It is an object of this invention is to provide a body
fluid absorbent sanitary értic_l_e adapted to minimize an anxiety
that excretion of high viscosity such as loose passage, liquid
feces or menstrual discharge might stick to a wearer'_s skin.

According to this invention, theré is provided a body
fluid absorbent sanitary .ar1_:ic1e comprising an absorbent
structure whi-éh includes an absorbent core and an absorbént
upper panel which is formed with ..a fibrous web having a
cox;\pressive recovery elasticity and attached to an upber
surface of the absorbent struct_m:-'e, the absorbent upper 'panel
having a plurality of openings extend-ing through the absorbent."
upper panel in a .th'ickness direction thereof and spaced one from

another in a direction intersecting the thickness direction and
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awall defining each of the openings whereiﬁ the wall has a fiber
density grade which is higher .in an upper région of the wa‘11
and lower in a lower region .of, the wall lying adjacent an upper
sufface of the absorbent structure..

The body fluid absbr_bent sanitary article according j:o
this invention enables high viscosity excretion such as loose
passage, liquid feces and menstrual discharge to flow into thei
openings of the absorbent upper panel without permeating into
the high density fibrous layer 6f thewall. Withinthe oﬁénings p
most of a moisture conté_nt of the high viscosity excretion
permeates through the topsheet into the absorbent structure and
partially permeates into the low density fibrous layer. The
éortion of the moisture content hévin’g permeated into the low
density fibrous layer moves from the low densiﬁy fibrous layer
toward the upper surface of the absorbent structure and
permeates through the ' upper surface into the absorbent
structure. Within the openings, a solid content of the high

- viscosity excretion permeates into the low density fibrous
layer. In this manner, there is no anxiety that the liigh
viscosity excretion mj.ght stay on the top surface of the panél.
In c_Jther words, the high viscosity excretion is normally spaced
apart from thé wearer's skin and a possibility that the high

viscosity excretion may stick to the wearer's skin can be
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minimized. Even if the panel is collapsed under the wearer's
body weight, the high viscosity excretion is p;evented by t;_he
high déns_ity 'fibrous. layer of the wall from flowing back to the
top surface of the panel.

Urine is absorbed by the high density fibrous layer c_of.
the wall and gradually permeates from the_ high density fibrous
layer into the low density fibrous layer. Then, urine flows
from the low denéity fibrous layer towafd the upper surface of

the absorbent structure and permeates through the upper surface

into the structure. Within the openings, most of urine

permeates through the upper surface into the structure and
partially permeates into the low density fibrous layer. The
portion of urine having permeated into the low density fibrous
layer flows from the low density fibrous 1ayei‘ toward the upper
surface of the absorbent structure aﬁd permeates through the

upper surface into the structure.

Fig. 1 is a perspective view depicting a partiélly cutaway
diaper as one embodiment of this invention;

Fig. 2 is a sectional view taken along line A - A in Fig.

Fig. 3 is a fragmentary sectional view of an absorbent

panel and a topsheet schematically illustrating a flow of loose



passage; and
Fig. 4 is a view similar to Fig. 3 schematically

illustrating a flow of urine.

Details of a'disposable diaper as an example of a body
fluid aﬁsqrbent sanitary article according to this inveﬂtibn
will be more fully understood from the description. given
hereunder with referencé to the accompanying drawings.

Fig. 1 is a perspective viewdepicting a partially cufaway
diaper 10 and Fig. 2 is a sectional view taken alon§ line A -
A in Fig. 1. The diaper 10 comprises an absorbent structure
including a liquid-pervious topsheet 11 made of a hydrophilic
nonwoven fabric, a liquid—impervious backsheet 12 and a
liquid-absorbent core 13 disposed between these two topsheet
11 and the backsheet 12 and joined to at least one of these two
sheets 11, 12. | Tlr;e diaper 10 configurationally comprises a
front waist region 19 ( first region), a rear waist region 21
(second region) and a crotch region 20 (intermediate region)
eXtenaing between these front and rear waist regions 19, 21.
The diaper 10 is contoured by transversgly opposite side edges
10a longitudinally extending parallel to each other and curving
inward].y of the diaper 10 so as to describe circular arcs in

the crotch region 20 and longitudinally opposite ends 10b
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ttansversely extending parallel to each other.

The diaper 10 is provided along.the transverseiy opposite
side edges 10a with longitudinally ext-'ending. thread-like
elastic members 15 joined under tension thereto to be associated
with leg-openings. The diapér 10 is further pfovided along the
longitudinally opposite eﬂds 10b with transversely extending
elastic members 16 disposed between the topsheet 11 and the
backsheef 12 and joined under tension to _at least one of these
sheets 11, 12 to be associated with a waist-opening. The diaper

"10 is provided inmediately outsidé transversély opposite side
edges 13a with a pair of liguid-barrier cuffs 14 bej.ng spaced
. apart from each other and 1ongitudina11y exténding parallel to
éach other.

A rectangular mat-like abéorbent upper panel 1 | is
attached to the outer surface of the topsheet 11 so that its
longer sides may be oriented longitgdinally of the diaper io.
The absorbent upper panel 1 lies above a zone of the core 13
défined.between'the:respective cuffs 14 so as to extend across
the rear waist region él and the crotch region 20 of the diaper
10 and has its bottom surface joined to the outer shffaée_oi
the topsheet il with an adhesive agent or heat-sealing.

The absoriaent upper panel 1 is made of a fibrous web which

is elastically recoverable from compressed state and has a



-7-

plurality of square openings 2 extending through the absorbent
upper panel in its thickness direction and a frame-like wall
3ldefining the respective openings 2.

The openings 2 are spaced one from another obliquely of
the transversely apposite side edges 10a as well as the
longitudinally opposite_ends 10b. The wall 3 comprises a
plurality of first ribs 3A and a plurality of second riﬁs 3B.
The first fibs 3A extend between each pair of the adjacent
openings 2 and are spaced one from another obliquely of the
transversely opposite side edges' 10a as— well as the
longitudinally opposite ends 10b of the diaper 10. Arrangement
of the sec_:ond ribs 3B is similar to the arrangement of the first
ribs 3A except that they are spaced one from another in the
oblique direction which is orthogonal to the first ribs 3A.

Each of the openings 2 formed in the absorbent upper panel
1 is defined by a pair of the adjacent first ribs 3A and a pair
of the adjacenf second ribs 3B intersecting the pair of the

adjacent firs't ribs 3A. Eachof theribs 3A, 3Bhas a lowdensity
.fibrous layer 3a overlying the outer surface of the topsheet
11 and a high density fibrous layer 3b overlying the low density
Librous layer 3a. The layer 3a has a fiber density lower than
a fiber density of.the 1éyer 3b as well as a fiber density of

the topsheet 11.
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The diaper 10 is provided on the transversely opposite
side edges 10a in the rear waist region 21 with respective
proximal ends of tape fasteners 18 so that these tape fasteners
18 magf extend transversely inward. In the front waist region
19, a rectangular target tape strip (not shown) is attached to
the outer surface of the backsheet 12 so that the tape fastener
18 may be anchored on this target tape strip.

The barrier cuffs 14 lie immediately outside the
transversely opposite side .edges 13a of the core 13 and each
of these barrier cuffs 14 has a fixed sidée edge portion i4a fixed
to the outer sufface of the topéhe_et 11 and extending
longitudinally of the diaper 10, a free side edge portion 14b
lying in the crotch region 20 and extending inward f:ransv_ersely
of the diaper 10 under a biasing effect tending to raise the
free side edge portion 14b on the diaper 10, and longitudinally
opposite fixed ends l4c collapsed inward transversely of 'the
diaper 10 and fi#ed, in such state, to the outer surface of the
topsheet 11 in the front and rear waist regions 19, 21,
respectively. A 1ongitudinally extending elastic member 17 is
joined under tension to the free side edge ﬁortion 14b of the,
cuff 14 so that a portion of. the free side edge portion 14b may
covers the elastic member 17.

Referring to Fig. 1, the diaper 10 longitudinally curves
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with its inner surface insidé and the elastic members 15, 16,
17 relieved of tension to form gathers élong the transversely
opposite side edges 10a as well as the longitudinally opposite
ends 10b and the respective free side edge portions 14b of the
cuffs 14. 1In this -state of the diaper 10, the topsheet 11
cooperates with the cuffs 14 to form a pair of pockets P opening
im&ard transversely of the diaper 10.

The tape fasteners 18 have their inner surfaces coated
on their free ends with a pressure-sensitive adhesive agent and
may be anchored on the térget tape strip with the pressure-
sensitive adhesive agent to form the waist-opening and the
leg-openings (not shown) of the diaperE 10.

Transversely opposite side edges 1lla of the topsheet 11
extend laterally ouf_ward slightly beyond the transversely
opposite side edges 13a of the core 13.. and the transversely
opposite side edges 12a of the backsheet 12 as well as
transversely outer edges of the respective cuffs 14 extend
further beyond the transversely opposite side edges 1la of the
topsheet 11. The transversely opposite side edges 1lla of the
topsheet 11 are disposed between the_ transversely opposite side
edges 12a of the backsheet 12 and the t#ansversely éuter side
edges 14d of the respective cuffs 14 and are joined to at least

one the backsheet 12 and the cuffs 14. The transversely
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opposite side edges 12a of the backsheet 12 and the transversely
outer side ledges 144 of the respective cuffs 14 are placed upon
and joined to each other. The elastic members 15 associated
with the legs are disposed between the transversely opposite
side edges 12a of the backsheet 12 and the tra;nsversely opposite
side edges 14d and are attached to at least one of these side
edges 12a, 14d. In the vicinity of the longitudinally opposite
ends 10b of the diaper 10, respective portions of the topsheet
11, the backsheet 12 and the cuffs 14 extending longitudinally
outward from longitudinally opposite ends 13b of the core 13
are placed upon and joined to one another.

Flg 3 is a fragmentary sectional view of the panel 1 and
the topsheet 11 schematically illustrating a flow of loose
passage and Fig. 4 is a view similar to Fig. 3 schematically
illustrating a flow of urine, in which an arrow x‘ indicates flow
of loose passage and an arrow Y indicates flow of urine. Aas
will be apparent -from Fig. 3, it is difficult for loose passage
discharged onto the frame—like wall 3 to permeate into a high
density fibrous layer 3b due to a relatively high viscosity and
such loose passage tends to stay 6n a top surface of the
frame-~like barrier 3_. Howevc_ar; loose passage gradually flows
from the top surface into the openings 2 as the wearer's skin

and the top surface of the wall 3 repeatedly rub against each
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other, as indicated by the arrow X. Within the openings 2,
moisture content of loose passage permeates into the topsheet
11 and is absorbed by the core 13 while solid content of loose
passage still staying within the openings pemeateé together
with a portion of tﬂe moisturelcontent into a lowdensity fibrous
layer 3a. The fibrous layer 3a has a fibrous density lower than
that of the fibrous 1layer 3b and fibréus interstices
sufficientlj wider than those of the fibrous layer 3b to
facilitate even the solid content of loose passage to permeate
into the fib'rc.ms layer 3a. The moisture content of loose
passage havihg permeated into the low density fibrous layer 3a
then flows from this low density fii:rous layer 3a toward th-e
topsheet 11 and permeates through the topsheet 11 into the core
13. The moisture content is absorbed by the core 13 and the
solid content permeates into the low densitf fibrous layer 3a.
In this manner, loose passage is reliably spaced apart from fhe
wearer's skin.

As illustrated in Fig. 4, urine discharged onto the panel
1,' specifically onto the top surface of the wall 3 permeates
;‘Lnto the high density fibrous layer 3b, spreads therein and then
gradually permeates from the high density fibrous layer 3b into
the low density fibrous layer 3a. Urine discharged into the

openings 2 reaches the topsheet 11 and permeates this into the
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coxre 13. 1In the course of permeating through the topsheet 11,
2 portion of use still staying within the openings 2 permeates
through the low density fibrous layer -3a of the wall 3 to the
topsheet 11 and permeates through the topsheet 11 into the core
13.

A capillary effect in the topsheet 11 is higher than that
in the low density fibrous layer 3a since the topsheet 11 has
a fibrous density higher than that of the low density fibzous
layer 3a. Such capiilary effect in the topsheet 11 cooperates
with an absorbency of the core 13 to guide the moisture content
of loose passage and u:ine' from the low density fibrous layer
3a toward the topsheet 11. |

The barrier 3 of the absorbent upper panel 1 has a
" thickness L of 2 ~ 30 mm. The thickness L smaller than 2 mm
would decrease a receiving capacity of the Low density fibrous
layer 3a of the panel 1 for loose passage so that the low density
fibrous layer 3a could not :eceiw-re the'entixe solid content of
loose passage. The thickness Il more than larger than 30 mm would
make the wall 3 of the panel 1 bulky so that the weai-e: might
experience a feeling of discomfort when the diaper 10 is put
on the wearar's body;

Of the wall 3, the low density fibrous layer 3a has a fiber

basis weight of 30 ~ 45 g/m? and a fiber density of 0.01 ~ 0,03
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g/cm?, and the high density fibrous layer 3b has a fiber basis
weight of 45 ~ 300 g/m* and the high density fibrous layer 3b
has a fiber denmsity of 0.03 -~ 0.10 g/om’.

If the low density fibrous layer 3.-a has a fiber basis
weight less than 30 g/m’ and a fiber density less than 0.01 g/cm?,
a strength of the wall 3 will be decreased so that the barrier
3 may be easily collapsed under the wearer's body weiéht and.-

loose passage méy flow back from the low density fibrous layer

" 3a. If thelowdensity fibrous layer 3a has a fiber basis weight

exceeding 45 g/m* and a fiber density exceeding 0.03 g/cm?, the
fibrous interstices of the low density fibrous iayer 3a will
become dense and obstruct the solid content of loose passage
from smoothly permeating into the low density fibrous layer 3a.

If the high density fibroué layer 3b has a fiber basis
weight less than 45 g/m’ and a fiber density of 0.03 g/cm®, the
fibrous interstices will become too coarse to prevent the solid
content of loose passage from permeating into the high density
fibrous layer 3b. With the solid content having permeated into
the high density fibrous layer 3b, the solid content may turn
back from the high density fibrous 1ayér 35 to the top surface
of the panel 1 as the wall 3 is compressed under the wearer's
body weight. If the high density fibrous layer 3b has a fiber

basis weight exceeding 300g/m’ and a fiber density exceeding
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0.10 g/cm’, a stiffness 6f.the high density fibrous layer 3b
will be in_creased and the high density fibrous layer 3b may
uncomfortably stimulate the wearer's s.kin.

In the wall 3, the low density fibrous layer 3a has a fiber
fineness of 2.2 ~ 6.5 dtex and the high density fibrous layef '

3b has a fiber fineness of 0.5 ~ 2.2 dtex. The relatively high

fiber fineness of the high density fibrous'layer 3b enables this

fibrous layer 3b to have the correspondingiy dense fiber
interstices. |

Each of thé openings 2 has an opening area -of. 10 ~ 1600
mm’ and its occupancy ratio per unit area of tﬁe panel 1 is 20
~ 80 %. If theopening area is less than 10 mm®’ and the occupancy
ratio is less than 20 %, a receiving capacity of the opénings
for loose passage will be decreased and it will be impossible
for the solid content of loose passage to be rapidly guided from
the openings 2 into the low density fibrous layer 3a.
Consequently, loose passage may stay on the top surface of the
panel 1. If the opening area exceeds 1600 mm’ and the occupancy
ratio exceeds 80 %, a strength of the barrier 3 will be decreased
and the barrier 3 may be easily collapsed under the weafer's
body weight.

The panel 1 has a compress.ive modulus represented by an,

equation of (a thickness under a load of 35 g/cm?) = (a thickness
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under a load of 2 g/cm’) X 100 = 20 ~ 80 %. - With the compressive

modulus less than 20 %, the wall 3 having been collapsed under
the wearer's body weight would be unable to recover its initial
state, ;esulting in a decreased receiving capacity of the low
density fibrous layer ﬁa for loose passage, and it would be
apprehended that loose passage might turn back from the low
density fibrous layer 3a into wﬁich the loose passage -has
permeated. With the compressive modulus exceeding 80%, on the
contrary, a stiffness of the walll 3 will increase and
uncomfortably stimulate the wearer's skin.

It is possible to cdat the top surface of the wall 3 with
suitable water repell?nt. Coating with the water repellent
ensﬁres that an amounf of excretion having permeated from the
openings into the low density fibrous layer 3a and the high
density fibrous layer 3b is reliably prevented from exuding back
to the top surface of the wall 3. While the panel 1 is
illustiated to extend across the rear waist region 21 and the
crotch region 20, it is possible for the papel 1 to extend also
into the front waist region 20.

An example of the absorbent panel 1 is made by a process
comprising steps of dischal;:ging and dispersing short fibers of
thermoplastic synthetic resin in air, accumulating these short

- fibers on a moving conveyor provided with a plurality of pins



| -16-

shaped in con'f‘ormity of the openings so as to form a fibrous
web, and subjecting the fibrous v&eb on the moving conveyor to
hot blast so that the short fibers may be fused together.

Another example ‘of the panel 1 is made by a process
comprising the steps of diécharging ‘molten thermoplastic
synthetic resin from spinning nozzle, blasting air streams from
. gas spouts blast provided -onl both sides of the nozzle lip so
that the molten synthetic resin may be spun by the air streams
into superfing fibers, and c§11ecting 1::hese spun fibers on a
meshy moving conveyor. On the conveyor, thg fibers are
entangled and fused together by heat of the fibers themselves
ﬁo form a fibrous web. Subsequently, the fibrous web is
compressed by pressure rollers before or after cooled so that
the fibrous web may be compression molded in a substantially
uniform thickness.

The fiber used to form the panel 1 may be selected from
a group inciuding polyolefine-~based fiber such as polypropylene
or polyethl‘rlene fiber, polyester-based fiber such as
polyetlllylene. terephthalate | polybutylene terephthalate,
poly_amide-based fiber such as nylon 66 or nylon 6, acryl-based
fiber, cellulose-based fiber such as pulp, rayon or acetate,
and supérabsorption' polymer fiber. It is also possible to

disperse superabsorption polymer particles .in_ fiber
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interstices of the fibrous web so that these polymer grains may
be held therein. The openings 2 are not limited to the square
shaped openings as illustrated but may be also provided in the
other shape such as a circular, oval rectangular or triangular
shape.

The structure of the panel 1 is not limited to the
combination of the low density fibrous layer 3a and the high

density fibrous layer 3b. It is also possible to adjust the

.fiber density of the wall 3 to increase continuously or

discontinuo'usly from the vicj.nity of the topsheet 11 toward the
top surfa;:e. In the panel 1 of such alternative afrangement,
the wall 3 preferably has a fiber basis weight of 30 ~ 300 g/m?
and a fiber density of 0.01 ~ 0.1 g/cm’. The fiber densit§ of
the barrier 3 in the vicinity of the topsheet 11 is preferably
lower than that of the topsheet 11.

The backsheet 12 and the cuffs 14 may be formed with a
hydrophobic nonwoven fabric, a liquid-impe,rvious-plastic film
or a laminated sheet consisting of hydrophobic nonwoven fabric
and a plastic film, preferably by .a breathable but liquid-
impervious sheet. It is ..'.also possible.to use, as the ‘stock
material for the backsheet 12 and the cuffs 14, a composite
nonwoven fabric (SMS nonwoven fabric) compriéing a melt blown

nonwoven fabric having a high water-resistance of which the
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opﬁosite sheet sﬁrfaces are sandwiched between sheet sﬁrfacgs
of a melt blown nonwoven fabric having a high strength apd a
high flexibility.

The nomhoven fabric may be selected froma group including
a spun lace nonwoven fabric, a needle punch nonwoven fabric,
a melt blown nonwoven fabric, a thermal bond nonwoven fabric,
a spun bond nonwoven fabric and a chemical bond nonwoven fabric.

The component fiber of the nonwoven fabric_ may be selected
from a group including polyolefine, polyester ah& polYamide
fibers and conjugated fiber of polyethylene/polypropylene or
polyester.

The core 13 may be formed with a mixture of fluff pulp
and high absorption polymer particles compressed to a desired
thickness and then entirely covered with a water-pervious sheet
(not shown) such as tissue paper.

Joining of the core 13 to the sheets 11, 12, bonding of
the sheets 11, 12 as well as the barrier cuffs 14 and attachment

of the elastic members 15, 16, 17 may be carried out using a

 suitable adhesive agent such as a hot melt adhesive agent or

a pressure-sensitive adhesive agent or a heat-sealing
technique.
This invention is applicable not only to the disposable

diaper 10 but also to a sanitary napkin or a liquid-absorbent
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pad for incontinent patient or the like.
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WHAT IS CLAIMED IS:

1. A body fluid aiasorbent sanitary article comprising an

absorbent structure which include an absorbent core and an
absorbent upper panel which is formed with a fibrous web having

a compressive recovery elasticity and attached to an upper

- surface of said absorbent structure, said absorbent upper panel

having a plurality of openings extlending through said absorbent
upper paﬁel in a thickness directioﬁ thereof and spaced one from
another in a direction intersecting said thickness direction
and a wall defining each of said openings wherein_ said wall has

a fiber density grade which is higher in an uppér region of said

. wall and lower in a lower region of sai_d wall lying adjacent

an upper surface of said absorbent structure.

2. The sanitary article according to Claim 1, wherein the
upper surface of said absorbent structure has a fiber density

higher than that in the lower region of said wall.

3. The sanitary article according to Claim 1, wherein said
wall comprises a low density fibrous layer lying in vicinity
of the upper surface of said absorbent structure and a high

density fibrous layer overlying said low aens.ity fibrous layer.
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4. The sanitary article according to Claim 1, wherein said

wall has a thickness of 2 ~ 30 mm.

5. The sanitary article according to Claim 1, wherein most
of fibers forming said low density fibrous layer has a fineness
of 2.2 ~ 6.5 dtex and most of fibers forming said high density

fibrous layer has a fineness of 0.5 ~ 2.2 dtex.

6. The sanitary article according to Claim 1, wherein each
of said openings has an opening area of 10 ~ 1600 mm’ and an

occupancy ratio of 20 ~ 80 % per unit area of said panel.

7. The sanitary article according to Claim 1, wherein said

absorbent upper panel has a compressive modulus represented by

an equation of (a thickness under a load of 35 g/cm’ ) <+ (a

thickness under a load of 2 g/cm’) X 100 = 20 ~ 80 %.

8. The sanitary article according to Claim 1, wherein said

absorbent structure comprises a liquid-pervious topsheet, a

liquid-impervious backsheet and a liquid-absorbent core

disposed therebetween to define a first region, a second region
and an intermediate region extending said first and second

regions, and said absorbent upper panel being put on an upper
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surface of said topsheet.

9. . The sanitary article according to Claim 1, wherein said
topsheet is made of a hydrophilic nonwoven fabric and defines

the upper surface of said absorbent structure.



