- 1-+#BRFAST- M- LK ABSORBENT PAD The present invention relates to d&H#eo78~0
.breast-m | k absorbent pad and, nore particulary, to a breast-m |k #Posrbent
pad used by wonen during their breast-feeding. Conventional breast-mlk
absor bent pads generally conprise a |iquid-perneable inner sheet, a

| i qui d-i npermeabl e outer sheet and a ligui d-absorbent core formed of a

m xture of fluff pulp fibers and superabsorbent polynmer powders in a

coni c-shape. However, such known breast-m |k absorbent pads as

menti oned above are i nconveBREREBTIMI LK ABSORBENEIRRADt 0 obtai n an agreeabl e
touch for a woman's breasts would result in pads which are too soft to be
kept in its conic-shape and to be easily inserted between a wonman's

‘brassi eres and breasts. On the other hand, an attenpt to facilitate the

pads Lo be KePleld eSS aneRs oMl kol b bibRadpill o s dg hard
breast-ml;;d and, more particulary, to a breast-milk abosrbent pad
used by women during their breast-feeding.

Conventional breast-milk absorbent pads generally
comprise a liquid-permeable inner sheet, a liquid-impermeable
outef sheet and a liquid-absorbent core formed'of a mixture
of fluff pulp fibers and superabsorbent polymer powders in a
conic-shape.

However, such known breast-milk absorbent pads .as
mentioned above are inconvenient in that an attempt to obtain
an agreeable touch for a woman's breasts would result in pads
which are too soft to be kept in its conic-shape and to be
easily inserted between a woman's brassieres and breasts. On
the other hand, an attempt to facilitate the pads to be kept
in the conic-shape would result in pads which are too hard to
afford an agreeable touch.

As for a liquid absorption.property of the breast-milk
absorbent pad, a relatively soft pad .is generally
characterized by a density of fluff pulp fibers used for the
core lower than that of a relatively hard pad and inferior to
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absorbent pad, a relatively soft pad is generally characterized by a
density of fluff pulp fibers used for the core |ower than that of a
relatively hard pad and inferior to the hard pad in liquid diffusing as
wel | as liquid holding -2- properties in spite of its high instantaneous
l'iquid absorption rate. Consequently, oply a region of the core being in
contact with a woman's nipples will be noistened but a peripheral region of
the core remains dry and eventually the pad will be disposed although the

pad still hasg, @{%éiw of i i o ADSPEPT i RIGIH N {8SE5NE€an&DBus hel oghiea
hand, a relailéﬁﬁ)/ ardlbadsés general ly chég%cterized byna densit% of
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rate which is too |low to overtake secretion of breast-mlk if it is active.
being in contact with a woman's nipples will be moistened but
a periphefal region of the core remains dry and eventually
the pad will be disposed although the pad still has an
ability of liquid absorption in reéerve. On the other hand,
a relatively hard pad is generally characterized by a density
of fluff pulp fibers higher than that of the soft pad and has
a high liquid diffusing property but is inferior to the soft
pad in the liquid absorption rate which is too 1low to
overtake secretion of breast-milk if it is active.

An objection of the invention is to solve the problems
as described above by adjusting a fiber density in the core
of the breast-milk absorbent pad so that the density may be
lower in a central region than in a peripheral region of the
core.

The object set forth above is achieved, according to the
invention, by é breast-milk absorbent pad comprising a
liquid-permeable inner sheet, a liquid-impermeable outer
sheet and a liquid-absorbent core disposed between these two
-sheets, wherein at least 30% by weight of the liquid-
absofbent core comprises hydrophilic fibers so arranged to

have a gradient of fiber density lower in a central region



An ::0obj ection of the invention is to solve the problens as descri bed above
by adjusting a fiber density in the core of the breast-m |k absorbent pad
so that the density may be lower in a central region than in a peripheral
region of the core. The object set forth above is achieved, according to

t he i nvention,

by a breast-m |k absorbhest pad conprising a |iquid-perneable

i nner sheet, a |iquid-inpermeable outer sheet and a |iquid-absorbent core
di sposed between these two sheets, wherein at |east 30% by wei ght of the
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gradient of fiber density lower in a central region -3- and higher in a
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the central region toward the peripheral region of the core.

With the breast-milk absorbent pad of such construction,

the feeling for a woman's nipples can be improved by

decreasing the fiber density in the central region of the

core to make this region softer than the peripheral region of

the core while a shape stability of the pad can be improved

by increasing the fiber density in the peripheral region to

make this region harder than the central region.

Fig. 1 is a perspective view of a breast-milk absorbent

pad according to the invention; and

Fig. 2 is a vertical sectional view of the breast-milk

absorbent pad.

Referring to Figs. 1 and 2, a pad 1 comprises a liquid-

permeable inner sheet 2, a liquid-impermeable outer sheet 3

and a liquid-absorbent core 4 disposed between these two

sheets 2, 3, and is generally in a conic-shape having a

height of 25 to 45mm and a diameter of 80 to 140mm. The

inner and outer sheets 2, 3 are bonded to each other along

portions thereof extending outward beyond a.periphery of the

core 4.

The inner sheet 2 is made of liquid-permeable material



Wth the breast-m |k absorbent pad of such construction, the feeling for a
woman's ni ppl es can be i nproved by decreasing the fiber density in the
central region of the core to nmake this region softer than the peripheral
region of the core while a shape stability of the pad can be inproved by

I ncreasing the fiber density in the pergpheral region to nake this region
harder than the central region. Fig. 1 is a perspective view of a
breast-m | k absorbent pad according to the invention; and Fig. 2 is a

vertical sqgdh &l a iiévenfot htolweast - falbldabsnd beté pater Rehieeti Bgiso
Figs. 1 and 2, a pad 1 conprises a |iquid- perneable inner sheet 2, a
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outward beyond a peri phery of the core 4.
fabric. The core 4 contains at least 30% by weight of
hydrophilic fibers such as fluff pulp fibers or rayon fibers
and a mixture of them and may additionally contain at most
20% by weight of thermoplastic synthetic fibers which have
been subjected or not to a well kﬁown treatment making the
thermoplastic synthetic fibers hydrophilic. Such synthetic
fibers contribute to thermoformability, weldability and
liquid diffusing property of the core. Furthermore,
superabsorbent polymer powders may be uniformly mixed into
the core 4 or may be spreaded over an intermediate plane of
the core 4 in the direction of its thickness like a sandwich.
At least the hydrophilic fibers of the fibrous materials used
to form the core 4 are arranged so as to have a fiber density
lower in the central region and higher in the peripheral
region of the core 4, preferably, increasing and, more
preferably, gradually increasing from the central region
toward the opening peripheral edge of the core 4. For
example, the fluff pulp fibers are unifarmly distributed in

the pad as a whole in a density of 145g/m?, then compressed

so that a density may be in a.range of 0.1 to 0.15g/cm® inside



The i nher sheet 2 is made of |iquid-pernmeable material -4- such as a
woven or nonwoven fabric and the outer sheet 3 is nade of

| i qui d-inmpernmeabl e material such as a plastic filmor, if desired, a

l'i quid-repellent treated woven or nonwoven fabric. The core 4 contains at
| east 30% by wei ght of hydrophilic fibemss such as fluff pulp fibers or

rayon fibers and a m xture of themand nay additionally contain at nost 20%
by wei ght of thernoplastic synthetic fibers which have been subjected or

not to a wal bekiean ieaiuTant regkiong delfd niede byopl astliicss pift A&t ito A5 s
hydrophilic. Such synthetic fibers contribute to thernoformability,
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perabsor bent “pol ymer “powders nay be unifornly mxed into the core 4 or
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region, and so that a thickness of the core may also
gradually increase outwardly from the central region toward
the peripheral region. The term "fiber density" used in the
embodiment means the number of individual fibers contained in
a unit volume, but the fiber density in the present invention
should hot be restrictéa in this meaning.

With the pad 1 of suchiconstruction, the central region

thereof is relatively soft and feels agreeable for a woman's
'nipple. On the other hand, the peripheral region is hard
sufficiently to be kept in shape and facilitate the pad to be
inserted between a woman's _brassieres and +the breasts.
Secreted milk can rapidly perﬁeate the pad from region of a
lower fiber density toward the region of a higher fiber
density, i.e., from the central region toward the peripheral
region of the core 4. Therefore, the secreted breast-milk
can spread all over the core and completely use it. In other
words, the breast-milk absorbent pad 1 elimipates the
wastefulness that the pad still having a mi.lk absorbing
capacity in reserve must be disposed.

The breast-milk absorbent pad according to the invention



At .4 east the hydrophilic fibers of the fibrous materials used to formthe
core 4 are arranged so as to have a fiber density lower in the central
region and higher in the peripheral region of the core 4, preferably,

i ncreasing and, nore preferably, gradually increasing fromthe central
region toward the opening peripheral edge of the core 4. For exanple, the
fluff pulp fibers are uniformy distributed in the pad as a whole in a
density of 145g/nferr], then conpressed so that a density nay be in a range

of 0.1 to fhdhg/ ggkebhb1bN¥dte a woman@sCelippdle EdLULEr welddi qreglef EAed by
a radius of 15 to 25mm and gradually increase outwardly fromthe central

circular rggion to.a range qé.0.25 to_ 0. 30g/cnjer a 'éhf PSLLRPELAL
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outwardly fromthe central region toward the peripheral region. The term

"fiber der@9%¥§"hased igradient of fiber density lower in the central
region and higher in the peripheral region of the pad. In
addition, permeation of the secreted milk toward the
peripheral region is sufficiently rapid to prevent the
central region of the pad from being unacceptably moistened.
This feature contributes to improve comfortableness to wear

and allows the liquid absorptive materials of the core to be

completely and effectively utilized.



enbodi vent neans the nunmber of individual fibers contaned-ra a-uni-t-- ——

vol unme, but the fiber density in the present invention I
restricted in this meaning. Wth the pad 1 of such consimggt"m.mlt"ﬂim
central region thereof is relatively soft and feels agr I"eL n's
nipple. . On the other hand, the periphesal region is hard sufficiently to
be kept in shape and facilitate the pad to be inserted between a wonan's

brassieres and the breasts. Secreted mlk can rapidly perneate the pad from

region of yphdowes &idehedensi-ty toward the region of a higher fiber
density, i.e., fromthe central region toward the peripheral region of the

core 4. Therefo t he, secrete [ -m Lk d all over the core
and conpl etely %ggr??stTﬁl%?h%§S§5$§§% ?%é %§@§§?$%§$k absorbent pad 1
elimnates the wasteful ness that the pad still having a m |k absorbing
capacity in res@r¥tanidrreEngpRp8staneTH8NeeEast - ni | k absor bent pad
according to the invention

a liquid-impermeable outer sheet;-

a liquid-absorbent core disposed between said inner
sheet and said outer sheet; and

at least 30% by weight of said core comprising
hydrophilic fibers so arranged to have a gradient of fiber
density lower in a central region and higher in a peripheral
region of said core.
2. A breast-milk absorbent pad according to Claim 1,
wherein the fiber density of said core increasing from the
central region toward the peripheral region of said core.
3. A breast-milk absorbent pad according to Claim 1,
wherein said core is compressed so that said fiber density
may gradually increase from the central region toward the
peripheral region of said core.
4. A breast-milk absorbent pad according to Claim 1,
wherein said core is compressed so that a thickness of said
core may gradually increase from tﬁe central region toward
the.peripheral region of said core.
5. A breast-milk absorbent pad according to Claim 1,

wherein said core is harder in the peripheral region than in



-6- feels agreeable for a woman's nipple and is well —in shape, Since
the fibrous material of the Iiquid-absorbent core has a Emn
density lower in the central region and higher in the peﬂlmmmlnmmu f
the pad. In addition, perneation of the secreted mlk towardethe perisphéral
region is suffici ently rapid to prevent_g he central region of the pad from

bei ng unacceptably noistened. This feature contributes to inprove
confortabl eness to wear and allows the |liquid absorptive materials of the

core to beipamplehelat e iefd @t i9waldy déid.i zed. -7- What is clained is:
1. A breast-m | k absorbent pad conprising: a |iquid-perneable inner
sheet; 6. A Dbreast-milk absorbent pad according to Claim 1,

wherein said core contains at most 20% by weight of
thermoplastic synthetic fibers and is thermoformed.
7. A Dbreast-milk absorbent pad according to Claim 1,

wherein said core is generally formed in a conic-shape.



a i qutd-inperneabl e outer sheet; a |iquid-absorbent core di sposed between
sai d i nner sheet and said outer sheet; -and ‘at | east 30% by wei ght of said
core conprising hydrophilic fibers so arranged to have a gradi ent of fiber
density lower in a central region and higher in a peripheral region of said

core. 2. A breast-mlk absorbent padjaccording to Claim1l, wherein the
fiber density of said core increasing fromthe central region toward the
peri pheral region of said core. 3. A breast-m | k absorbent pad according

to Claim1, wherein said core is conpressed so that said fiber density may
gradual |l y increasF:'!Snmthe central region toward the peripheral region of
said core. 4. A% b s®-m | k absorbent pad according to gLain11, wher ei n
said core is conpressed so that a thickness of said cor y gradual |y
increase fromthe central region toward the peripher?y/fggion of said core.
5. A breast-m | k absorbent pad according to ClaimI1,

FIG.2




wher-ei n-said core is harder in the peripheral region than in -8- the

central region of said core. 6. A breast-m | k absorbent pad according to
Claim 1, wherein said core contains at nost 20% by wei ght of thernoplastic
synthetic fibers and is thernoforned. 7. A breast-m | k absorbent pad
according to Caim1, wherein said core is generally fornmed in a

coni c- shape. ABSTRACT

BREAST-MILK ABSORBENT PAD

A Dbreast-milk absorbent pad comprising a liquid-
permeable inner sheet, a liquid-impermeable outer sheet and
a liquid-absorbent core disposed between these two sheets,
wherein the core has a gradient of fiber density lower in a
central region than in a peripheral region of the core.

Figure 2 of the drawings should accompany the abstract when published.
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