£]- e SANI TARY NAPKI N The present invention
relates generally to a sanitary napkin and nore particularly to_a fenale
‘sanitary napkin or pad to absorb and retain body exudates sﬁbhogigheﬁes.
Japanese Utility Mdel Application Publication No. Hei5-39691 diﬁ@ho d
sanitary napkin forned on an upper sugface thereof along transvé eféaﬁﬁ *
opposite sides thereof wth a pair of |ongitudinally extending :
conpressi on-nol ded grooves spaced fromeach other by a distance gradually
increasing fromthe mninumat |longitudinally mddle points thereof to the
maxi mrum at | ongitudinally opposite ends thereof. Such grooves provide

enhanced fit of the napkin agaj 's private parts. I n
addition, the presence of suwwsﬁﬁgﬁﬁfective to prevent a tw st

The present invention relates generally to a sanitary
.napkin and moré particularly to a female sanitary napkin or
pad to absorb and retain body exudates such as menes.

Japanese Utility Model Application. Publication No.
Hei5-39691 discloses a sanitary. napkin formed on an upper -
surface.thereof along transversely opposite sides thereof
with a pair of longitudinally extending compression-moldéd
grooves spaced from each other by a distance gradually
increasing from the minimum at longitudinally middle points
thereof to the maximﬁm at longitudinally opposite ends
thereof. Such grooves provide enhanced fit of the napkin
against the wearer's private parts. In addition, the
presence of such grooves is effective to prevent é twist
possibly occurring in a central region of the napkin, when it
is worn on the wearer's body, from extending to the
transverselylopposite side edges of the napkin. In this way,
it become possible to avoid a problem that a quantity of body
exudates might flow aloﬁg the twist to the side édges of thé
napkin and cause sideway leakage onto undergarments.

However, in a liquid-absorbent core incorporated in the .*"




possi bly occlirring in a central region of the napkin, when it is worn on
.the wearer's body, fromextending to the transversely opposite side edges
of the napkin. In this way, it becone possible to avoid a problemthat a
quantity of body exudates might flow along the twist to the side edges of
the napkin and cause sideway | eakage-@rt o undergarnents. However,
in a liquid-absorbent tore incorporated in the . .

- 2- napkin, the conpression-nolded grooves have a density substantially
hi gher theapkiniensthe | compeesshonainoldgdongebovele - hapki naandehnlsd tyuantity
of body exudates once having flown into the grooves tend to spread too
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' aul d- abg0r PRALKSR" Gind Ehle " HRlant Iy s “bolyVexudatis Sonce having
flown into the grooves tend to sp¥ead too rapidly aiong tﬁeir
.lengths. 1In Qiew of a fact that the gfooves'are usually
formed adjécent the transversely opposite side edges of the
liquid-absorbenf core, such rapid spread of body exudates
stains the side .edges of the . napkin and therefore the
wearer'é undergarments being in contact with the stained side
edges of the napkin more often than in a napkin without such
grooves.

Accordingly, it is a principal object of the invention
to suppress spread of body e#udates along the grooves formed
in sanitary napkin while an advantageous' effect of suéh
grooves.is maintained.

The object set forth above is achieved, accofding to
the invention, by a sanitary napkin comprising a liquid--
topsheet, a 1liquid-impermeable backsheet and a liquid-
absorbent core disposed therebetween and having a pair of
grooves formed by éompression-molding in a top surface of an
absorbing region defined by the core, wherein the grooves

longitudinally extend along.transversely opposite sides of

the absorbing region and the grooves are spaced apart from



stains the side edges of the napkin and therefore the wearer's
undergarnments being in contact with the stained side edges of the napkin
nore often than in a napkin w thout such grooves. Accordingly, it
is a principal object of the invention to suppress spread of body exudates
al ong the grooves fornmed in sanitary Jgpkin while an advant ageous effect
of such grooves is maintained. - The object set forth above is

achi eved, according to the invention, by a sanitary napkin conprising a

liquid- Ggephestned Hyiliad- diReanBab! grodeksipeti ndi@at igluitdom abser bent
core di sposed therebetween and having a pair o grooves formed by
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PP L Caximum at 1ongitudinally opposite ends Lhoreot, the Sanitary
napkin being characterized by tﬁat each of the grooves has
-higher and lower density compressed zones on a bottom.thereof.
alternately arranged in a longitudinal direction thereof.

Fig. 1 is a perspective view showing an embodiment of
the inventive sanitary napkin as. partially broken away;

.Fig. 2 is a fragmentary plan view showing the sanitary
napkin in partially enlarged scale; and

Fig. 3 is a sectional view taken along a line M- in
Fig. 1.

A sanitary napkin 1 shown by Fig. 1 in a perspective
view as partially broken away comprises a-liquid—permeable
topsheet 2, a liquid-impermeable backsheet 3 and a liquid-
absorbent core 4. The topsheet 2 and the backsheet 3 are
placed one upon another with inner surfaces opposed to each
other and water-tightly bonded together over portions
extending outward beyond a peripheral edge of the core 4.
The napkin 1 is formed on an upper surface thereof with a
pair of compression-molded grooves 5 longitudinally extending

along transversely opposite sides thereof, respectively. At

a longitudinally middle region of the napkin 1, these



t3- ' each other by a distance gradually increasing fromthe m ninum at
longitudinally mddle points thereof to the naxinmmat |ongitudinally
-opposite ends thereof, the sanitary napkin being characterized by that
each of the grooves has higher and | ower density conpressed zones on a
bottomthereof alternately arranged L%_a | ongi tudi nal direction thereof.
Fig. 1 is a perspective view show ng an enbodi nent of the inventive
sanitary napkin as partially broken away; Fig. 2 is a fragnentary

plan vi ew, show ng.the LLar kd n_j.n Ly, eyand
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sanitary napkin 1 shown by Fig. 1 in a perspective vyiew as part,al
br oken aviey thepmisdmum dighanqasrandbtlais i dpshaneeris, €F S % heabl e
backsheet 3 and a liquid- absorbent core 4. The topsheet 2 and the
backsheeteslarged pt eweaxid dreengliound el Tye roppdsitieneadssoff the snappbs dd t o
each other and water-tightly bonded together over portions

The grooves 5 effectively serve to provide enhanced fit of

-the napkin 1 against the wearer's private parts.

Figs. 2 and 3 are respective a plan view showing a
fragment of Fig. 1 in enlarged scale and a sectional view
taken along line II-1I in Fig. 1. As shown, a bottom 5a of
each groove 5 comprises a plurality of lower density
compressed zones 8 each having a thickness (height) B and a
plurality of higher density compressed zones 9 each having a
thickness (height) C wherein these zones 8, 9 alternate.
longitudinally of the groove 5. The groove 5 has an upper
opening 5B of a width larger than that of the bottom 5A and
upper opening edges 5C describing circular arcs. Both the
lower density compressed zones 8 and the higher density
éompressed zones 9 extend transversely across the bottom 53,
more specifically, obliquely of a longitudinal axis x of the
napkin 1 (as seen in Figs. 1 and 2). The respéctive zones
8, 9 thus transversely extending across the bottom 5A are
narrower than the bottom 5A. The groove 5 is compression-

molded so that a dimensional relationship of B = 0.7 to 0.2

XA, C= 0.5 to 0.05 X A and B > C, where A represents a



ext €ndi ng outward beyond a peripheral edge of the core 4. The napkin 1 is
_formed on an upper surface thereof with a pair of conpression-nol ded
grooves 5 longitudinally extending along transversely opposite sides
thereof, respectively. At a longitudinally mddle region of the napkin 1,
t hese -5- ~-4- conpr essi on- nol ded grooves
5 are spaced apart from each other by the m ninmumdi stance and this

di stance is progressively enlarged toward |ongitudinally opposite ends of

the napkighilekndd¥ &f OLHES na flheqt e ﬁ/héeﬁé’ﬁ-é&nﬂ?fé’é’ég&_ faaigﬁe éhit of

the napkin 1 agalnst t he wea S private part are
respective ment of F nIa ed, scal e and
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each groove 5 conprises a plurality of |ower denS|ty conpressed zones
8 each h&gﬁnﬁ}%&’tm%kr@e% fawdi gar) Bigl awhile the lower density

compressed zone 8 presents a density lower than that in the
-higher density-compressed zone 9. Preferably, the groove 5
has a length corresponding to 1/2 to 4/5 of the full length
of the core 4 and a width of 1 to 5mm. Both the lower
density compressed zone 8 and the higher density compressed
zone 9 preferably have a width of 0;8 to 4mm as measured
longitudinally of the groove 5. |

It will be understood fhat.the portions of the core 4
extending respectively along and adjacent inner and outer
side walls 5D,, 5D, defining the groove 5 are also more or
less influenced by compression-molding of the groove 5 and,
as a result, have a density lower than the densities of the
compressedlzones 8, 9 but higher than the density of the
remainder region which was not subjectéd to any compressive
force at all. Referring to Fig. 3, a portion of an upper
open_ihg edge 5C continuous with the inner side wé_ll 5D,
describes a circular arc which is more gehtle, i.e., longer
than a circular arc described by a portion of another upper
openiﬂg edge 5C continuous with the outer side wall 5D, and

therefore the poftion-of the core 4 lying under the former is



plurality of higher density conpressed zones 9 each having a

_(hei ght)
5. The
the bott

the |ower density conpressed zones 8.gnd the higher density

zones 9

t hi ckness

C wherein these zones 8, 9 alternate longitudinally of the groove
groove 5 has an upper opening 5B of a width |arger than that of
om 5A and upper opening edges 5C describing circular arcs. Both

extend transversely across the bottom 5A, nore specifically,

obliquely of a longitudinal axis x of the napkin 1 (as seen in Figs.

2). The ¢amprsdsed® A5 a8latddiuSextandVande! #t el eiRer A tyhe

bottom 5A are narrower than the botton15A The groove 51 s conpression-

conpr essed

1 and
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-5-  thickness, of the napkin 1 at the non conpressed regi on and

Accordingly, a quantity of body exudates flowing into the

‘groove 5 tends to be predominantly absorbed by this groove 5

-and to spread thereinto on the inner side wall 5D,, so the
quantity of body exudates will not spread through the outer
side wall 5D, toward outer side edges of the napkin causing
undesirable sideway leakage. As.will be readily understood
.from sﬁch ‘effect, the groove 5 is compression-molded
preferably so that the portion of the core 4 lying on the
inner side wall 5D, presents a aensity higher than in the
portion of the core 4 lying on the outer side wall 5D,.
Such configuration of the groove 5 can be obtained by
compressing the napkin 1 in an appropriate mold under a high
pressure and can be stabilized by, for example, immersing the
region of the napkin 1 to be compressed with a small quantity
of water or disposing hot melt adhesive between the topsheet
2 and the core 4 followed by compression under heating.
With the napkin 1 constructed as described-above, body
lexudates rapidly spreads from the lower densit& compressed
zones 9 as soon as body exudates.are discharged and flow into
the groers 5 in directions as indicated by arrows P, Q in

Fig. 1. Surroundings of the zones 9, on the other hand, are



preferably the higher density conpressed zone 9 presents a density of
O.lg/cnferr] or higher while the | ower density conpressed zone 8 presents
a density lower than that in the higher density conpressed zone 9.
Preferably, the groove 5 has a length corresponding to 1/2 to 4/5 of the
full length of the core 4 and a wwdth-pf 1 to 5mm Both the | ower
density conpressed zone 8 and the higher density conpressed zone 9
preferably have a width of 0.8 to 4nm as neasured |ongitudinally of the

groove 5. of relatliiveliy loweruddasiteqdsdhele tdunmnity @fs boldyt bxudatess
ext'endi ng respectively along and adjacent inner and outer side walls

50 err], 5 h | R t lﬁﬁg e Leseaqel hnepced by
conpr essi (ﬂ%ﬁ%l%‘gg{%;ﬂ% %%o%f/e %éﬁ(ﬁ{e az?n}%rggaﬁﬁaﬁ'ﬁravg a ensllhty | ower
than the densities of the conpressed zones 8, but hi gher than, the
density oftheeSUFERBNA&RESregildh WRES NARRCE ot | TR 1YL JROPEIRplessi ve
force at all. Referring to Fig. 3, a portion of an upper opening edge. 5C
cont i nuousaliidwe thedy reverdates omdé HelRfimg |flavesdntedshe gnooves Sato which
is nore gentle, i.e., longer than a circular arc described by a portion of
another uppgrprevented not only from rapidly spreading longitudinally
thereof but also from spreading outward toward the
transversely opposite side edges of the napkin 1.

To implement the invention, the core 4 may be made of
fluff pulp mixed with superabsorptive polymer powder and/or
thermoplastic synthetic fiber. Assumed that the groove 5 is
compression-molded under heating, the thermoplastic synthetic
fiber can serve to stabilize the resultant configuration of
the groove 5. Preferably, the topsheet 2 is made of nonwoven
fabric or perforated plastic film and the backsheet 3 is made
of plastic film. Bonding of the respective components to
form the napkin 1 may be achieved by using suitable adhesive
agent, e.g., of hot melt type or so-called heat-sealing
technique so far as the components to be bonded together are
of heat-sealable nature. It should be noted that no specific
means of bonding is illustrated.

The inventive sanitary napkin has a pair of grooves

formed on the top surface thereof so as to extend

respectively along the:transversely opposite sides thereof



openi'ng edge 5C continuous with the outer side wall 5D err] and therefore
the portion of the core 4 lying under the fornmer is .

- 6- conpressed over a larger extend and at a higher density conpared to
the portion of the core 4 lying under the latter. Accordingly, a quantity
of body exudates flowing into the grogye 5 tends to be predom nantly
absorbed by this groove 5 and to spread thereinto on the inner side wall
5D1, so the quantity of body exudates will not spread through the outer

side val | g vhuuas qume;a}z% ﬁb@eoﬁ%e%r&éiééeetﬂl?ﬂfééﬁG@s‘?@&ﬂfh‘é“ﬁ&ﬁkﬁ.@' e

si deway | eakage. As be readi nderstood ftrom such effect, the
groove 5 is _conpression-nmolded preferably so that th ortion, of e core
4 |vying Ol?qaf‘i'é{g% n?‘rgF YOREGhRI P AIYASS p%@%%ﬁt Zb‘étd % ypﬁPﬁﬁéFaﬁ'EXn in
the portion of the core 4 Iying on the outer side wall S5Derr].

_ prevent a twist possibly occurring in the middle region of

the napkin from reaching the peripheral region of the napkin;
‘On the bottom of each groove, there are arrandged the
relatively high density compressed zones and the relatively
low density compreééed‘zones alternately in the_longitudinal
direction of the bottom and this feature serves to suppress
a phenomenon that the guantity of body exudates.once having
flowed into the grooves might too rapidly spread
longitudinally of the grooves énd thereby to prevent the
transversely opposite side edges of the napkin as well as the
wearer's undergarments contacted by these side edges frém
being stained with any quantity of body exﬁdates.

The groove is formed by compression-molding but
presents the upper opening edge describing a circular arc in
cross-section making the wearer's private parts free from
uncomfortable stimulus and allows body exudates to flow
smoothly into the groove.

The napkin of such type is generally folded ét a right
angle to the longitudinal direction thereof for individually
packaging, resulting in generation of many fine transverse

wrinkles in the proximity of the fold. The fine transverse



Such'configuration of the groove 5 can be obtained by conpressing the
napkin 1 in an appropriate nold under a high pressure and can be
stabilized by, for exanple, imersing the region of the napkin 1 to be
conpressed with a small quantity of water or disposing hot nelt adhesive
between the topsheet 2 and the core 49¢followed by conpression under

heat i ng. Wth the napkin 1 constructed as descri bed above, body
exudates rapidly spreads fromthe | ower density conpressed zones 9 as soon

as body eypdakiesar mag Sedas@ed s3ddwayoW lidiikhgd No B WP Sextdddiéect i ons
as indicated by arrows P, Qin Fig. 1. Surroundings of the zones 9, on the
ot her hang are
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by the zones 9 hardly spreads,into the surroungings. In this manner, the
i nvent i vegragkakion of obhepfdpectransyersia wrinkke rrerared: &2 HehQrooves
5to '

case in which there are provided neither the grooves nor
‘their bottoms comprising the higher and lower density
compressed zones arranged alternately in the longitudinal
direction of the grooves, depending on factors such as the
particular material of the topsheet.

Tﬁe portion of the core lying along the inner side wall
coextensive with the outer side wall to define each of the
grooves has a density higher than in the portion of the core
lying along the outer side wall, so body exudates are
predominantly absorbed by and spread into the portion of the
core lying along the inner side wall and thué sideway leakage

of body exudates are effectively avoided.



be prevented not only fromrapidly spreading longitudinally thereof but

al so from spreading outward toward the transversely opposite side edges of
t he napkin 1. To i nplenent the invention, the core 4 nay be nmade of
fluff pulp mxed with superabsorptive polyner pomder and/or thernoplastic
synthetic fiber. Assuned that the groo¥%b5 I's conpression-nol ded under
heating, the thernoplastic synthetic can serve to stabilize the
resultant configuration of the groove 5. Preferably, the topsheet 2 is

made of n perforated plastic filmand the backsheet 3 is
made We‘% f&?ﬁmﬁﬁ% ng of the respective conponents to formthe
napkin 1 may be achi eved by using suitable adhesive agent, e.g., of hot
nmelt type or so-called heat-sealing technique so far as the conponents to
be bonded together are of heat-sealable nature. It should be noted that no
speci fic Ineans 2of samidiary | napkinst basddally comprdsiingenai viigaddeary
napkin has a pair of grooves fornmed on the top surface thereof so as to
extend rgd¥afddpied YrapeRaethe 4 AR ESimp AL BaERShEEET d a

"liquid~absorbent core disposed therebetween and having a pair

of grooves formed by compression-molding in a top surface of

a absorbing region defined by the presence of said core

wherein said grooves lohgitudinaliy'extend along transversely

opposite sides of said absorbing region and said grooves are

spaced apart from each other by a distance gradualiy

increasing from the minimum at longitudinally middle points

therecf to the maximum at longitudinally opposite ends

thereof, said sanitary napkin being characterized by that:

each of said grooves has higher and lower density

compressed zones on a bottom thereof alternately arranged in

a longitudinal direction thereof.

2. A sanitary napkin according to Claim 1, wherein said
groove has a width at an upper opening thereof larger than a
width at a bottom thereof and an edge of said upper opening

describes a circular arc in cross-section.

3. A sanitary napkin according to Claim 1, wherein said



-8- " and these grooves not only provide enhanced fit of the napkin
against the wearer's private parts but also practically prevent a tw st
possi bly occurring in the mddle region of the napkin fromreaching the
peri pheral region of the napkin. On the bottom of each groove, there are
arranged the relatively high density.qqupressed zones and the relatively
| ow density conpressed zones alternately in the |ongitudinal direction of
the bottomand this feature serves to suppress a phenonenon that the

quantity ofighedy apdullaives @ERSiERVEdlprés B8 zondl @xtidifl oblaguely &bght
too rapidly spread longitudinally of the grooves and thereby to prevent

the trangver . i te sl edge napkin as well as the
wearer's un @?‘%ﬁeﬁ%ﬁcoan %écgo(ea% %%‘?h é%lu;ﬁtle edges from being stained

with any quantity of body exudates. The groove is forned by
conpr essi on- nol di ng but

4. A sanitary napkin according to Claim 1, wherein said
. lower density compressed zone has a vertical dimension larger
than the corresponding dimension of said higher density

compressed zone as measured from said bottom.

5. A-sanitary napkin according to Claim 1, wherein said
groove is defined by inner and outer side walls and a portion
of said core lying along said inner side wall has a density
higher than a density in a portion of said core lying along

said outer side wall.



presents the upper opening edge describing a circular arc in cross-section
_making the wearer's private parts free from unconfortable stinulus and
al l ows body exudates to flow snoothly into the groove. The napki n of
such type is generally folded at a right angle to the |ongitudina
direction thereof for individually pagkaging, resulting in generation of
many fine transverse winkles in the proximty of the fold. The fine
transverse -9- wri nkl es may cause

si deway | eakage of body exudatea. B owewem @ tr has been found that the
invention can alleviate generation of the fine transverse winkle conpared
to the case in which there ar GANITARENAMKINer the grooves nor their
bottons conprising the higher and Tower density conpressed zones arranged

alternately in the |ongitudinal, . s . .
A sanitary napkin comprising a pair of grooves being

formed in a top surface of the napkin by compression-molding
-along transversel& opposite sides of the napkin, and each of
these grooves has lower and higher density compressed zones
arranged on a bottdm thereof alternately in a longitudinal

direction thereof.

Refer to Fig. 3.
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direction of the grooves, depending on factors such as the particular
material of the topsheet. The portion of the core lying along the
inner side wall coextensive with the outer side wall to define each of the
grooves has a density higher than in the portion of the core |ying along
the outer side wall, so body exudates are predom nantly absorbed by and
spread into the portion of the <core Ilying along the inner side wall and

t hus si deway | eakage of body exudf&fs are effectively avoi ded.

-10- VWHAT IS CLAIMED | S: 1. . sanitary napkin basically
~conprising a liquid- perneable topsheet, a |iquid-inperneable backsheet
and a |iquid-absorbent core disposed therebetween and having a pair

FIG.|
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of grooves forned by conpression-nolding in a top surface of a absorbing
regi on defined by the presence of said core wherein said grooves

| ongi tudi nally extend al ong transversely opposite sides of.said absorbing
region and said grooves are spaced apart from each other by a distance
gradually increasing fromthe mni nu@&at |ongitudinally mddle points
thereof to the maximum at |ongitudinally opposite ends thereof, said

sani tary napkin being characterized by that: each of said grooves
has hi gher and | ower density conpressed zones on a bottomt hereof
alternately arranged in a |ongitudinal directiong hereof. 2. A
sanitary napkin according to Caim1l, wherein sat groove has a width at
an upper opening thereof larger than a wdth a a Qottomthereof and an
edge of said upper o Cri a_cj in cross-section
3. A sani tary} napkin according to | whereirn said
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’ hi gher and | ower density conpressed zones extend obliquely to a ' {
: longi tudi nal axis of said napkin. 4, A sanitary napkin accord\m &@Q‘B 0
Claim 1, wherein said |ower density conpressed zone has a vertical

di mension larger than the correspondi ng di nensi on of said higher dgﬁdbﬁﬁg-vL
conpressed zone as neasured fromsaid bottom 5. A sanitary napkin
according to Caim1, wherein said grpsve is defined by inner and outer

side walls and a portion of said core lying along said inner side wall has

a density higher than a density in a portion of said core |lying along

said outer side wall. ABSTRACT

SANITARY NAPKIN

A sanitary napkin (1) comprising a pair of grooves
(5) being formed in a top surface (2) of the napkin (1)
by compression-molding along transversely opposite sides
of the napkin (1), and each of these grooves (5) has
lower and higher density compressed zones (8,9) arranged

on a bottom (5a) thereof alternately in a longitudinal

direction thereof.

Fig. 3
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