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DISPOSABLE BODY FLUIDS ABSORBENT ARTICLE

This invention relates to a disposable body fluids
absorbent article such as a sanitary napkin or a disposable

diaper and more particularly to such an article including a

.liquid-pervious topsheet formed with a plurality of pleats.

Japanese Patent Application Disclosure Gazette (Kokai)
No. Hei7-328061 discloses a sanitary 'naékin in which a
iiquid-pervious topsheet made of a nonwoven fabric formed
with a plurality of high density zones and low density zones
alternately arranged in.a stripe-pattern. The high density
zones have their upper surface covered with plastic film.
The low density zones are protdberant relatively to the upper
surface of the high density zones;

- The tbpsheet of the napkin allows menstrual fluid to
spread rapidly_toﬁard'longitudinally opposité ends of the
napkin along the high denéity zones extending in the stripe-
pattern after menstrual fluid has transferred from the low
density zones to the high density zoneé. Accordingly, thé
napkin allows an absorption cap&city of a body fluids
absorbent core to be efficiently utilized not only in a
central region of the napkin on which menstrual fluid is

discharged but also in the longitudinally opposite ends of
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the napkin.
With the known napkin, the presence of the high density

zones .enables the absorption capacity of the .napki'n to be

. efficiently utilized also in the longitudinally opposii:e ends -

thereof. Hdw'ever, the high. density zones covered with the
plastic film cannot. directly absorb menstrual fluid and, as
a result, a rate of _menstrual fluid absorption camin_:t be
improved as much as. éxpécted from. a large surface area of the

topsheei:' .

It is an object of the present invéntion to utilize an

absorption capacity of a disposable body fluids absorbent

articlé such as a _sanitafy napkin as efficiently as possible .

without deteriorating a rate. of body fluids absorption.
According to tf_ne present invention, there is provided
a dispo;nble body fluid__ absorbent afticl_e including -a body
f:_l.uids absorbent core having a surfacé . thereof at 1least
partially covered with a liquid-pervious fsheeﬁ of nonwoven
fabric, the nonwoven fabric being partially formed with a
plnralii:y of alternately arranged high density zones and low
density zones exi:ending substantially inl one dirgction. The.
topsheet is formed by ther;nopl.;lstic synthetic fibers having

a basis weight of 20 ~ 80 g/m? and formed with a plurality of
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pleats extending in the one direction, the pleats repeating
undulation transversely of the one direction, the high
density zones being defiﬁed by crests and troughs of the
pleats and the low density zoﬁes being defined between the
crests and troughs, and the troughs being in contact with a
surface of the absorbent core.

Accdrding to one embodiment of the present invention,
a depth'from the crest to the trough of the pleat-is 1-~10
mm and a distance between each pair of adjacent crests.is 1
~ 15 mm.

According to another embodiment of the present
invention, a density of the high density zone is 0.08 ~ 0.25
g/cm’. |

According to still another embodiment'of_ﬁhe present
invention, a width of the high.density zone is 0.5 ~ 3 mm.

According to further anothér.embodiment of the present
invention, the high density éones continuously extend in the
one ditection.

According to an additional embodimenﬁ'of the present

invention, the high density zones intermittently extend in

the one direction.

Fig.l is a'perspective view showing a sanitary napkih
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according to a specific embodiment of the present invention
as partially broken away;

Fig. 2 is a fragmentary sectional view taken along a
line II-II in Fig. 1;

Fig.-3'is a plan view a sanitary napkin according to
one preferred embodiment of the present invention;

Fig. 4 is a view similar to Fig. 3, showing a sanitary
napkin according to still another preferred embodiment of the
present invention; and

Fig. 5 is a view similar to Fig. 3, showing a sanitary
népkin according to further another preferred embodiment of

the present invention.

Details of a disposable body fluids absorbent article
according to the present invention will be more fully
understood from the description given hereunder with
‘reference to the accombanying drawings.

A napkin 1 shown by-fig. 1 in a perspective view as
partially broken away is larger in its longitudinal direction
and includes a liquid-pervious topsheet 2, a liquid-
impervious backsheet 3 ;nd a liquid-absorbent core 4 having
its uppér and lower surfaces 6A, 6B covered with these two

- sheets 2, 3, resﬁectively. The topsheet 2 and the backsheet
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3 are placed upon and bonded to each other along their
_portions extending outward beyond a peripheral edge of the
core 4. |

The topsheet 2 is formed by a nonwoven fabric made of
thermoplastic'synihetic fibers and provided with a plurality
-of pleats 5 arranged symmetrically with respect to a center
line C~C dividing a width of the napkin 1 in two. The pleats
5 extend substantially in the longitudinal direction of the
_napkin 1. More exactly, of crests 7 of these pleats 5, a
crest 7A extending juét above the center 1line C-C is
recﬁilinear and crests 7B, 7C, ... and crests 7b, 7c¢, ...
extending symmetrically with respect to the center line C-C
are gently curved. These.curved crests 7B, 7c, ... and 7b,
7¢, oo afe formed so that they progreséively become shorter
és they go far off_from the center line C-C.

Fig. 2 is a fragmentary sectional view takeﬁ along a
line-iI-II in Fig. 1. The pleats 5 of the topsheet 2 have,
in addition to the crests 7 (72, 7B, 7C, eeey Tb, 7€y «a.),
troughs 8 (8A, 8B, ..., 8b, 8c, ...) and side walls 9 (93,
‘9B, <e., 9a, 9b, ...) extending beﬁween the crests 7 and the
troughs 8, reSpeptively. The nonwoven fabric forming the
topsheet 2 have been firmly compressed at.the crests 7 and

' _trqughs 8 under heating or not under heating. Consequently,
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the nonwoven fabric is felatively thin and has a relatively
low density at these crests 7 and troughs 8. The sidé walls
9 have been substantially not compressed or slightly
compressed. Thereforé, thé nonmoven.fabric is relatively
thick and has a relatively low density at these side walls 9.
A distance between each pair of adjacent crests 7 in the
pieatg 7 is herein represented by P and a deéth from the
crests 7 to the tfoughs 8 is herein rgpregented:by D.

The nonwoven fabric as stock material for the topsheet
2 may be selected from a group consisting of, in addition to
- a spun bond nonwoven fabric or a melt bond nonwoven_fabric or
the like made of suitable sfnthetic fibers such as of
polyethylene, polyproﬁyrene, nylon or polyester. However, a
nonwoven fabric made of conjugated fibers, pafticularly of
crimped conjugated fibers is more preferable as the stock
material for the topsheet 2. Preferably, such nonwoven
fahric'has a fineness of 1 ~6 deniérs,.a basis weight of 20
~ 80 g/m? and a density of 0.025 ~ 0.05 g/cm?. The pleats 5
formed by the nonwoven fabric is defined by the distance P
between each pair of adjacent crests 7 pref;rably of 1 ~15
mm,emore-preferahly of 2 -~ 10 mm and the depth D from the
crest 7 to the troughs 8 preferab;j of 1 -~ 10 mm, more

preferably of 1 - 6 mm. The dénsity at the crests 7 as well
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as at the troughs 8 is preferably as high as 0.08 ~ 0.25

g/cm® particularly along a width of 0.5 ~ 3 mm.

The core having its upper surface 6A covered with the
t0pshéet 2 comprises fluff pulp or a mixture of fluff pulp
and superabsorptive polymer particles. The core 4 is in
contact with the pleats 5 defined by the crests 7, the
troughs 8 and the side walls 9 at least the troughs 8,
preferably in contact also with the inner surfaces of the

respective side walls 9 as shown, more preferably in contact
also with the inner surfaces of the respective crests 7.
Along a peripheral region of the napkin 1 surrounding the
pleats 5, the core 4 is in c.ontact also with t_he inner
surface of the topsheet 2. The core 4 and the topsheet 2 may
be locélly bonded to each other by means of suitable adhesifre
agent such as hot melt adhesive or heat—sealing technique in-
order to ensure that the' core 4 is kept in contact with the
| topsheet 2. |

The backsheet 3 cbvering the lov;zer surface 6B of the
core 4 is formed by a plastic film and bonded to the topsheet
2. along its peripheral edgé by means of suitable adhesive
-agent or sealing technique. The backsheet 3 is applied on
its lower surface with suitﬁble adhes_iVe agent 16 by which

the napkin 1 is separably fastened to the shorts worn by a
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napkin wearer and the adhesive agent 16 is covered with a
release paper sheet 17.

With the napkin 1 put on.the wearer's gody, a portion
of menstrual fluid discharged on a central zone of the napkin
1 is absorbed by the crests 7 of .higher density, then
spreaded along the crests 7 toward longitudinally opposite
ends-of the napkin 1 and from there absorbed into the core 4.
The remainder of mensfrual fluid flowing down along the side
walls 9 toward the troughs 8 of the pleats 5 is rapidly
absorbed by the troughs 8 of higher density and then
immediately transferred to the core 4, or spreaded aléng the
troughs 8 toward the opposite ends of the napkin 1 before
'absorbed into the core 4. Menstrual fluid can relatively
freely flow along the trbughs 8 of the pleats 5 toward the
longitudinally opposite " ends .of the napkin 1. In this
‘manner, the napkin 1 allows menstrual fluid to flow rapidly
from its central zone toward the iongitudinaliy opposite ends
and thereby allows an absorption capacity of the
longitudinally larger core 4 to be utilized as“effiéiently as
possible. On the other hand, a transverse flow of menstrual
fluid is obstructed by the side walls 9 of the pleats 5 and
therefofe it is not apprehended that a portion of menstrual

fluid might leak sideways.  For the napkin generally .
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cpnfigured to be larger in its longitudinal direction, it is
the important feature of the napkin 1 according to the
present invention, from the viewpoint of preventing menstrual
fluid from leaking sideways, that the riapkin 1 can facilitate
menstrual fluid to transfer in.the longitudinal direction but
restrain menstrual fluid from transferring in the transverse
direction.

Figs. 3, 4 and 5 are plan views 'showing preferred
embodiments of the napkin 1 according to the present
invention. 1In the case of the napkin 1 shewn in Fig; 3,
symmetrically with respect to the center line C-C the
topsheet 2 is formed with a plurality of pleats 5 having the
erests 7B, 7C, eeey 7b, 7¢, ... and the troﬁghs 8B, 8C, ...,
8, 8c, ... extending in parallel to the <troughs
substantially in the longitudinal direction of the napkin 1.
More exactly, these pleats 5 are gently curved toward the
center line C-C and progressively become longer as they go
far off from the center .1ine C-C. In the case of the napkin
1 shown in Fig. 4, the crests 7B, 7C, ..., 7b, 7¢, ... and
the troughs 8B, 8C, ..., 8b, 8¢c, ... defining the repectivel
pleats 5 extend in parallel one to another as well as to said
center line C-C and longitudinal dimensions of the respective

crests are uniform. The napkin 1 shown in Fig. 5 is similar



-10-

to i:he napkin. 1 shown in Fig. 4 except that the crests 7B,
7Cy eesy Tb, 7¢,; ... and the troughs 8B, 8C, ... 8b, 8c, ...
continuously extending between the longitudinal opposite ends
of the napkih 1 shown in Fig. 4 are respectively divided into
short sections in the case of _the napkin 1 shown in Fig. 5.
For example, the crest 7B extending in parallel to the center
line C-C compris.es a plurality of relatively short crests 31,
| 32, 33, ... intermittently arranged in the longitudinal
direction. Each of these short crests 31, 32, 33, ...
preferably has a length of 1 ~ 16 mm and a distance between
each pair of adjacent crests- 31, 32, 33, ... is pr_:eferably
0.3 ~1 mm. By dividing the crests as well as the troughs in
this mar_mér, the napkin 1 can be flexibly curved along a
crotch regiop of the shorts worn by the napkin wearer. The
distance between each pair of adjacent crests of each pleat
5 is suffidiently small to ensure that menstrual -fluid can
rapidly spread in the longitudinal direction.

To realize the present invention, the topsheet 2 may be
formed by a .hydrophi..lic nonwoven fabric or a hydrophobic
nonwoven fabric. When a hydrophob:.c nonwoven fabrlc is used,
the crests 7 and the troughs 8 may be locally treated to
become hydrophilic. The topsheet 2 as has been described

above in the cdnneption- with the sanitary napkin 1 as a
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specific embodiment of the present invention can be used also
as the topsheet for the other various disposable body fluids
absorbent articles such as disposable diaper and shorts for
incontinent patient.

The disposable body fluids absorbent arti.dle aécording
to the present invention allows body fluids to spread along
the pleats formed on thé topsheet, particularly along the
crests and ' the troughs thereof both having relatively high
densities to the longitudinally opposite .ends of the napkin.
Accordingly, the absorption capacity of the core can be
utilized as efficiently as possible so that much amount of
body fiuids may be absorbed and undesirable leakage .of body
fluids 'may be effectively avoided. .The plea;:s function to
pfevent body fluids ‘from floﬁing transversely thereof and
improves an effect of preventing body flui&s from leaking
sideways. The troﬁg’h having a relatively high density
promote body fluids to transfer from the crests toward the
troughs. Furtt_xermore ¢ the pleats chargcterizing the article
according to the present irivenfion provide a surface area of
the garmen_t serving to ahsorb body fluids larger than such
urface area provided by the .flat topsheet and thereby
improve a rate of body fluids absorpfion. The pleats not

'_dnly contribute to improvement in body fluids absorbing
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ability of the napkin but also make the topsheet cushiony and

provide the article according to the present invention with

a soft touch.
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s 15 canem 15 [

1. A disposable body fluids absorbent article including a
body fluids absorbent core having a surface theréof at least
partially covered wifh a liquid-pervious sheet of nonwoven
fabric, said nonwoven fabric being partially formed with a
plurality of alternately arranged high density zones and low
density zones extending substantially in one direction,
wherein:

said nonwoven fabric is formed by thermbplastic
synthetic fibers having a basis weight of 20 ~ 80 g/m? and
formed with a plurality of pleatls extending in said one
direction, said pleats repeating undulation transversely of
said one'direction,-said high density zones being defined by
crests and troughs of said pleatS'and.said low density zones
defined between said crests and troughs, and said troughs

being in contact with the surface of said core.
2. The article according to Claim 1, wherein a depth from
said crest to said trough of the pleat is 1 ~ 10 mm and a

distance between each pair of adjacent crests is 1 ~ 15 mm.

3. The a:ticlé accordiﬂg to Claim 1, wherein a density of
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said high density zone is 0.08 ~ 0.25 g/cmd.

4. The article according to Claim 1, wherein a width of

said high density zone is 0.5 ~ 3 mm.

5. The article according to Claim 1, wherein said high

density zones continuously extend in said one direction.

6. The article according to Claim 1, wherein said high

density zones intermittently extend in said one direction.



