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also relates to a fiber board for use in such a nethod.
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fhe_invent;on'relates to a method for making absorbent
articles comprising a liquid-pervious topsheet, a liguid-
impervious backsheet, and an absorbent core 1nterposed
between the topsheet and the backsheet, the absorbent core
comprising a first type of fibers that are hydrophilic and a
¥ second type of fibers that are synthetic, the two types of
fibers having been mixed and compressed to form a fiber
bbard, the method comprising the step of supplying the fiber
board to a defiberising means for forming individualised
fibers or groups of fibers. -

The invention also relates to a fiber board for use in such a
method.
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2 Backaround of the invention A method for making an absorbent article by

defi@ﬁ]@gﬁggn of a fiber board conprising a m x of celﬁ@i'mspyohsa)ers and

pol y terephthal ate (PET) fibers, is described in a_bLgehu+e—edr%ed-——
by-Du Pont International SA; 2 chem n du Pavillon, P.O Box

G and- Saconnex, Geneva. The fiber boards ay e mar ket ed by th (ﬁtﬁ bﬂl& laced
G oup, Lielahti Pulp MII, P.O Box 436, SF 332101 Tanpere un ! m l‘
regi.stered trade nmark SPHI NX ” FLUFF D t he above-gi ven br

descri bed that such absorbent gh dry and wet

not-work strength conpared to sulphlte and sulphate pul ps. Absor bent
A method for making an absorbent article by defiberisation of
a fiber board comprising a mix of cellulosic fibers and
polyethylene, terephthalate (PET) fibers, is described in a
brochure edited by Du Pont International SA, 2 chemin du
Pavillon, P.O. Box 50, CH-1218 le Grand-Saconnéx, Geneva. The
fiber boards are marketed by the Metsa-Serla Group, Lielahti
Pulp Mill, P.O. Box 436, SF-332101 Tampere under the
registered trade mark SPHINX "FLUFF D",

In the above-given brochure it is described that such
absorbent cores have a relatively high dry and wet net-work
strength compared to sulphite and sulphate pulps. Absorbent
cores comprising PET-fibers have a good absorption capacity
and relatively high resiliency under load, which provides for
better moisture retention and softness due to its open
structure. The defiberisation energy of fiber boards
comprising cellulosic fibers and PET-tibers is relatively low

compared to the defiberisation energy of sulfate pulp fiber
boards.

It is an object of the  invention to ﬁrbvide-a method of

producing an absorbent article having a relatively resilient
absorbent core. '

It is another object of the invention to provide a method of
preducing an absorbent article comprising a core having at
least two types of fibers that in the absorbent core form a
homogeneous mixture.

It is another object dtﬁthe invention to provide an efficient .
"method of producing the above mentioned absorbent articles.
sSummarv of the invention

In the method according to the invention, the fiber board
comprises at least 10 % by weight of synthetic fibers that
are of generally two dimensional or three dimensional
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ores conpr|5|ng g PET- fi er S a good absorption capacity and relatively
499§ NCYT hﬁﬁﬁ ﬁ ch provides for better PEIVES2Y/@3888t ent i on
and so tness due t ructure. The defiberisation energy of fiber
boar ds- cOnpared sation energy of sulfate pulp fiber boards.

It is an object of the I nvention to.providde a net hod of produ0|ng an

absorbent article having a relatively resilient absorbent core. "It is
anot her obj &ﬁiu@iuﬁ@%ﬁ@mé%t&ﬁ Q&tanaaahadngftnpbeduewﬂeﬁfh

That i nt hosBBCtS R &SRR (L HASHRAN, i o dod A8e, FESEeriBLY Sevvean ob; oot
of the invenoiandt2o pandhetweern] and@ cmimpsdoarf cplidsupengmdm. above
nentloned absor bent artlcles
| The generally two dinensional, crimped, structure or
generally three dimensional, coiled, structure of the
- synthetic fibers gives to a core an increased resiliency
compared to cores using synthetic fibers of generally one
dimensional structure. Surprisingly, the physical propeities
of the synthetic fibers is maintained when the fibers are
.compressed into a fiber board of for instance a density of
0.45 gcm™3 and a caliper of 1.7 mm, and are later defiberised
'in defiberising means such as hammer mills, disc mills or
rotor mills. Without wanting to be bound by any theory, it is
believed that because of the relatively long fiber length,
the synthetic fibers have sufficient flexibility to be able
~ to absorb a certain amount of defiberisation energy by
flexing or bonding before the crimped or the coiled structure

of the fibers is destroyed by plastic deformation, caused by
the defiberising means.

Because of thc relatively large denier of the synthetic
fibers, their resistance against deformation by the
defiberisation means is high. Surprisingly, the
dctiberisation energy of the fiber boards comprising the
rnlativcly 1ong and irregularly shapnd fibers, was found to
be about 10% lower than the defiberisation energy of the
known fibo: boards comprising straight synthetic fibers. The
relatively low detiberisation energy that needs to be
supplied for individualising the fibers of the fiber boards,
is believed to result in the synthetic fibers passing
relatively undamaged through the defiberisation means.

The supply of a number of different fibers in a single fiber
board, reduces the number of necessary defiberising means. In
the patent US-A-5,004,579, assigned. to McNeil PPC-Inc, two
types of fiber boards, each consisting of single type of
'fibers; are supplied to two separate defiberising means.
After defiberisation, the fibers are air-entrained via



Summary of the invention In the net hod accordlng to the invention, the

fi beryd9sfqossonrri ses at |east 10 % by wei ght of synthe?cz %ﬂﬁrmu are
of generally two di nensional or three di nensional 3 structure and have’

an average extended | ength of between 2 and 25 mm a deni er of between 6 and
40, preferably between 10 and 20 and betweéen 3 and 8 crinps or coils per

i nch. The generally two dinensional, crinped, structure or generally three
di rensi onal , separatte ductstand airthexdymnhetfar!ninnusg;uurads)af @ore an

gzgreased re%k:hggg‘& GQEBﬁﬁearﬁﬁ Cﬁ?%aﬁiﬁ'ﬁt&}’“&&%f&iﬂd Q_egw general ly
invention, both type of fibers in a single fiber board, only

a single defiberising means is necessary. In this case, a

homogenous mjxture of fibers is obtained, without the need of

‘additional measures to ensure homogenous mixing of the fibers

before lay-down, as would be necessary in the case when

fibers are supplied from separate defiberising means.

The concentration of synthetic fibers in the fiber board lies
between 10 and 40 % by weight, prefe:hbly around 20 %. For
this concentration, the absorbent core has the desired
resiliency, whereas the defiberisation energy of the fiber
board is sufficiently low to prevent damage of the synthetic
fibers upon defiberisation.

In an embodiment of the method according the invention;'the
fibers are after defiberisation passed through a filter
means, such as a mesh or a perforated plate, to prevent lumps
of undefiberised fibers from getting into the absorbent core.
Despite the relatively long and irregularly shaped synthetic
fibers used, it was surprisingly found that conventional
filter means, such as described in Us-Ars 966,126, issued to
Werner, could be used without being blocked by the fibers.

The invention will be described in detail with reference to
the accompanying drawings. In the drawings:

Fig. 1 shows a plan view of an absorbent article,

Fig. 2 shows a cross sectional view of the absorbent article
of figure 1 along the line 2 and

Fig. 3 shows an apparatus for use in a method of

manufacturing an absorbent article according to the
invention.

-
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di nensi onal strue{ureﬂ—Surprrsrngfy t he physical properties of the

gbers ot n the fibers are - cPGIVUSIYO388At 0 a fi ber
bog%gﬁ%* i nstt W%}p E&H% o 0.45 gcnjerr] and a caliper of 1.7 nmm
and are- Jater defi | berising means such as hanmmer mlls, disc
mlls or rotor mi nting togbe bound by any theory, it is
bel i eved that because of the relatively l'ong fiber length, the synthetic

fi bers have sufficient flex'o| to he able,to absorb a certain anmpunt of
defi beri sation energy b¥ SR rlepsktped or the

coiled.structure of the fibers is destroyed by plastlc def ormati on, caused

by the deliREtheigl €RE Sosdileait Artidi Fdtdizel o6 'ﬂrGEed&PéﬂnéE ide

synt hetic fipers hel'r resi stance agal hst defornmati.o

deflberlsat?o%‘ﬂ%ﬁ!EYlaaP#§ﬂ| the Javantign is ot lin {2leed thereto but
extends to absorberit products in general such as for instance

disposable baby diapers or incontinence briefs that are made
by the method according to the invention. The absorbent

products can comprise absorbent cores of any geheral shape
and configuration.

Figs. 1 and 2 show a sanitary napkin 210 comprising an
absorbent means represented by central absorbent pad 212 and

. two flaps 224 and 224'. Flap 224 is associated with central
absorbent pad 212 along nonlinear line of juncture 226. As -

_used in the context of the present specification, the tem .
“nonlinear” refers to any of various curve, as opposed to
straight lines. Flap 224 has distal edge 278 which is remote
from line of juncture 226. In the embodiment illustrated in
Fig. 1, line of juncture 226 is concave relative to distal
edge 278. That is to say, line of juncture 226 curves away
from distal edge 278.In this embodiment, nonlinear lines of
juncture 226 and 226' and seam 239 define an absorbent neans
(central absorbent pad 212) which is narrower in its central
region than at its ends. A sanitary napkin narrower in the
center that at the ends is generally perceived by the user as
more comfortable than sanitary napkin of uniform width.

As shown in figure 2, central absorbent pad 212 comprises
absorbent core 216. Central absorbent pad 212 and flap 224
both comprise topsheet 214. In effect, topsheet 214 forms one
surface of flap 224 while backsheet 218 forms the other
sdrtacé:.topshcct 214 also forms one surface of central
absorbent pad 212, backsheet 218 the other. In the embodiment
illustrated, flap absorbent core 230 is interposed between
topsheet 214 and backsheet 218. Topsheet 214 and backsheet
218 are joined at seam 239 around the entire periphery of
sanitary napkin 210. The purpose of this seam is to unite the
various elements of the sanitary napkin into a whole.
Topsheet 214 is secured to flap absorbent core 230 and
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defiberisation energy of the fiber boards conprising the relatively |ong:
and ‘B@[’sﬁﬂ ly s ayReesReplaecd f ound to be about 10PATSUEP3/OIREA t he
defi rmati on ene  fiber boards conprising straight )

synt hetkc fibers. | ow defi berisation energy that needs to be
supplied for individualising the fibers ofe the fiber boards, is believed to

result in the synthetic fibers passing relatively undamaged through the
Single t perPhokenaay 216 SOR ol Crdi el IF fublcblie) 226 antads: ||
the patent URYsattaghmengomeans npfedillustfagad isoEignc2.t RbluFhEated inper
boar ds, .eachrggns@saragtné sdivesivé Jartavhndritemeany centpali padt adhedive
separate def Jhgr | 2hng) Ip2RinedlVe 2 il ld Ybverld by2°LasBhStivery,

' central pad release liner 222 and flap release liner 238. .
These adhesive attachment means are adapted to secure
sanitary napkin 210 within the crotch region of an
undergarment. Topsheet 214 is liquid permeable and, when
sanitary napkin 210 is in use, is in close proximity to the
skin of the user. topsheet 214 is compliant, soft feeling and
non-irritation to the user's skin. It can be made from any of
the materials conventional for this type c¢f use. Non-limiting
examples of suitable materials that can be used as topsheet
214 are woven and non-woven polyester, polypropylene, nylon,’
and rayoOon and formed thermoplastic films; formed films are
preferred. suitable formed films are described in US-A
4,324,246 and US 4,342,314, both patents which are .
incorporated herein by reference. Formed films are preferred

 for topsheet 214 because they are pervious to liquids and yet
non-absorbent. thus, the surface of the formed film, which is

in contact with the body, remains dry and is more comfortable
to the wearer. ' ‘ '

The surface of the topsheet 213 can be treated with a
surfactant. Treating the cuter surface of the topsheet with
surfactant renders the surface more hydrophilic which results
'in liquid penetrating the topsheet faster than if the surface
were not treated. This diminishes the likelihood that

. menstrual fluid will flow off topsheet 214 rather than being
absorbed by the absorbent core 216. It is preferred that the
surfactant be substantially evenly and completely distributed
across the outer surface of the topsheet 214. This can be
accomplished by any'ot the common techniques well known to
those skilled in the art. For example, the surfactant can be
apylied to topsheet 214 by spraying, by padding, or by th?
use of transfer rolls.

Preferably, the inner surface of the topsheet 214 is secured
in contacting relation to absorbent core 216. This contacting



4 separate ducts and air-laid on a foram nous Surface of a rotating vacuum

dr gapbining, according to the invention, both pgwaisy3/dIigeers in a
siﬁgpéﬁqﬁ er [

board, only. a single& defiberising means is necessary. In this
case, a”honogerious nmixture of fibers is obtained, wthout the need of
addi ti onal measures to ensure honpgenous; m xi ng of the fibers before
| ay- down, as woul d be necessary in the case mhen fibers are supplied from

Feparate JSLRELLiuRtp FakEr o Fn CPUSEIN Bhdkalynd Bithi BYET L0 "2
this conceﬁasaaro‘h!;lanh-‘bfa&wmtnebrmrmtm dlés:l!r cher abisbrbeny, cober eas
~the defibephal pePskéet 9714 café Beintained in contact with absorbent

core 216 by applying adhesive, preferably in spaced, limited
areas, to the inner surface of the topsheet 214. Examples of
suitable adhesives used for this purpose include the acrylic
emulsion E-1833 BT manufactured by Rohm and Haas COnﬁany of
Philadelphia, Pa. and the acrylic emulsion WB380S _

manufactured by H.B. Fuller Company of St. Paul, Minn.:

Referring to figure 2, it can be seen that absorbent core 216
'is positioned between topsheet 214 and backsheet 218.
Backsheet 218 is impervious to liquids and prevents hody
fluids which may be expressed from the absorbent core 216
from soiling the clothing of the user. Any material used in
the art for such puzpoie can be utilized herein. Suitable
materials are embossed or nonembossed polyethylene films and
laminated tissue. The outer surface of backsheet 218,
generally in register with absorbent core 216, is coated with
central pad adhesive 220. Central pad adhesive 220'p£ovid¢s
- an adhesive attachment means for securing central absorbent
pad 212 in the crotch portion of a panty. Any adhesive or
-glue used in the art for such purpose can be used herein,
with pressure sensitive adhesives being preferred. Suitable
adhesives are Century A-305-IV manufactured by the Century
Adhesives Corporation and Instant Lok 34-2823 manufactured by
. National Starch CQupdny. The pressure sensitive adhesive of
central pas'adhesive 220 should be covered with central pad
release liner 222 to keep the adhesive from drying out and to
keep it from sticking to extraneous surfaces prior to use.
Any commercially available release liner commonly used for
such purposes can be used herein. Nonlimiting examples of
suitable release liners are BL 30 MG-A Silox E1/0 and BL 30
MG-A Silox 4 P/O both of which are manufactured by the
Akrosil Corporation. The outer surface of flap 224, adjacent
distal edge 278, is coated with flap adhesive 236 that is
covered by a removable flap release liner 238.
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board is sufficiently Tow to prevent damage of the synthetic fibers upon h
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assed through a filter neans, such as a -
mesh or+a perorat E n event | unps of undefiberised fibers from
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irregularly shaped synthetic fibers used, it was surpr|S|neg found that
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_the absorbe”pogrppgpewhzch is generally referred to as airfelt, creped
cellulose wadding, peat moss, cross-linked cellulose fibers,
~ synthetic staple fibers, polymeric fibers, hydrogel-forming
polyner'gelling'aQents, or any equivalent material or
combinations of materials. The polymeric gelling agent which
is employed in the absorbent core 216, will generally
comprise particles of a hydrogel-forming polymer material.
The term ‘particles', as used herein can refer to particles
in any form, such as in the form of pellets, flakes, or
fibers. Further characteristics of the absorbent core 216 are
described in detail in US-A-4,673,402, issued to Weisman et
al and US-A-5,009,653 issued to Osborn which patents are
incorporated herein by reference.

The absorbent core 216 according to the invention is a so-
called blended core. This particular core arrangement is
shown in a relatively thick sanitary napkin 210, but it can,

however also be formed in a thin web for use in thin
products. ‘

Acco:ding to the invention, the core 216 comprises a-batt of
tibers, prifnrahly in the form of a homogeneous blend of
fibers. The blended core 216 is comprised of at least two
groups (or types) of fibers. These include a first group of
low denier, relatively short, hydrophilic fibers, and from
about 10%, to about 90 % of higher denier, longer synthetic
tibers that comprise a second group (or type) of fibers. The
blend ratio of the two groups of fibers can be varied to
produce the properties desired for different types of
absorbent articles. (All percentages spccitied in this
description are by weight unless stated otherwise).

The first group of fibers can comprise natural fibers such as
cotton, cellulose or other natural fibers. The £irst group of
fibers can alternatively or additionally comprise synthetic

fibers, including but not limited to, rayon, chemical thermal



of figure 1 along the line 2 and Fig. 3 shows an apparatus for use in a

met hod of manufacturing an absorbent article accordi rRCT/USO8388%ent i on.
5 Eﬂ@&@?ﬁﬂ“ﬁescrlpt|on of the invention Al though the absorbent article

referred to:in the drawings is a sanitary napkin, the invention is not
linited thereto but ‘extends to absor bentg products in general such as for
i nstance di sposabl e baby di apers or incontinence briefs that are nmade by

t he met hod'mw Pl bhqoknvmomrﬂgqbs% g&g@uc&s can conprise |
absor bent (;c% eS 113 o535k 3 ib ape
cally ad ¢ S, such as cross-linked callulose
‘#ipers. Suitable cross-linked cellulose fibers are described
in US=-A=4,822,543, US=A=4,888,093, US-A=4,889,595, US=A-
4,898,642 and US-A-4,935,022.

The fist group of fibers preferably comprises comminuted wood
pulp. fibers known as airfelt. The fibers in the first group
of fibars are either inherently hydrophilic, or they may be
rendered hydrophilic for instance by treating them with a
surfactant. Performance is improved by selecting a relatively
stiff fiber which maintains a substantial portion of its '
conpression resistance vwhen wetted (that is, the fibers |
should have a high compressive modulus). Praferably, the
fibers selected are both compression resistant and wet and

' dry resilient(i.e., they tend to both resist compressicn and

~ to spring back when compressed). Cross-linked cellulose
fibers ars especially preferred for these criteria. (It is
understood, however, that cross-linked cellulose fibers are
sufficiently modified that they may no longer be considered
as either cellulesic, or as natural fibers, per se).

The second group of fibers should all be of high compressive
‘modulus and should maintain a relatively high modulus when

wetted. The second group of fibders should also preferably b.
wet and d4ry :-lilicnt.

Suitable synthniic fibers include polyester, polypropylene,
polyethylens, nylon, viscous rayon fibers or cellulcse
acetate, with polyester being preferred. The fibers in the
second group are longer than the fibers in the first group
of fibers. Preferably, the fibers in the second group o:_
fibers have a length of at least about 0.6 cm (1/4 inch)
and more preferably at least about 1.3 cm (1/2 incp) . The
denier of the fibers in the second group of fibers is
preferably bigger than the denier of the fibers in the
first group of fibers. The fibers in the second group of
fibers have a denier of between 6 ana 40, prcterably
between 15 and 30, most preferably between 15 and 25.

This Sheet Has Been Repl.




and configuration. Figs. 1 and 2 show a sanitary napkin 210 conprising an
absowge9s/21968ns represented by central absorbent pad 21PCHMUS93/03889 aps 224
and 224'. Flap 224 is associated with central absorbent pad 212 al ong
nonlinear line of juncture 226. As used in the context of the present
specification, the tem"nonlinear"” refersito any of various curve, as
opposed to straight lines. Flap 224 has distal edge 278 which is renote
fromline of juncture 226 In the enbodinent illustrated in Fig. 1, line of

' ture 22 lative taq distal edge 278. That is to say, |line
L et ur o AL SR R R, BB 989550 FerhmeLabeon mont

nonl i near | ihysirophghie,t wre QT ialdy?hgdrapiiddes anddpdetiseipn absor bent
means (Centrﬁydfﬂﬁﬂﬁﬂ¥3“ T £ %%&swﬁhcﬁhbssQéPBQWﬁthB beSefELL @l region

than at its end sani tary napki n narrower
f rahly have yat least some hydrophilic component

(preferahly a cellulosic component). The fibers in the second
group of fibers can be provfded'with a hydrophilic component

" in a number of suitable ways. These include, but are not
limited to coating or treating the fibers to render them, or
at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are crimped polyester fibers. Suitable
synthetic fibers are available from Eastman Kodak Textile
Fibers Division Kingsport, TN as the KODEL 200 and 400
series. One suitable type of synthetic fiber is the KODEL 410
giber. A suitable polyester fiber is the KODEL 431 giber.
These KODEL fibers are preferably crimped at a_crinping
trequency.ot between about $ and 78, preferably about 6, more
preferably 6.3 crimps per linear inch.The fibers are _
preferably crimped at a crimping angle of between about 700
and 919, preferably about 880. Crimping provides the fibers

. with improved resilience, among other desired properties. The
fibers have a denier of 15 per filament and a length of about
1.3 em (1/2 inch). They may be coated with a hydrophilic or
hydrophobic finish by any suitable method known in the art.

In an alternative embodiment, it is possible to replace the
cellulose fibers in the first group of fibers with very
short, low denier synthetic fibers (with hydrophilic
surfaces). The blended core 216 in this .situation would
consist of short, low denier, hydrophilic first group of
synthetic fibers (such as polyester fibers with a CELWET
finish) and long, high denier second group of synthetic
fibers. Such a blended core may also contain particles of
hydrogel-forming polymer gelling agents to increase the
absorptive capacity of the core.
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center that at—the—ends—+s—generally perceived by the user as nore

c t han. sani t.ar ki n of uniformw dth. APCINIS$3/0388%i gure 2,
cgﬁﬁgébﬁgggorbgﬁéﬁ%d o ses absorbent core 216. Central absorbent
pad 212 and fl ap I rise topsheet 214. In effect, topsheet 214
fornms one surfac whi | e backsheet 218 fornms the ot her surface;
topsheet 214 also forns one surface of aentral absorbent pad 212, backsheet

218 the oéher. In the enbodinent illustrated, flap absorbent core 330 S
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flap absor hgnieel’ Resdin?heans those absorbent gelling materials that
are capable of ahsofbing exudates at such a rate that they
reach at least about 40%, preferably at least'about 50 §, and
most preferably at least about 90% of their capacity in less -
than or equal to about 10 seconds. A suitable method for the
percent rate of capacity is described in U.S. Patent
Application Nos. 07/637, 090 and 07/637,571 filed by Noel et
al. and Feist, et al. In alternative embodiments, it is also
possible for the high-speed absorbent gelling materials to be
mixed with other types of absorbent gelling materials.

Preferably, in the embodiment described immediately above,
the high-speed absorbent gelling materials are in fibrous
form. Such fibers (though not necessarily high-speed
absorbent gelling materials) are discussed more fully in US-
A-4,885,179. The term "fibrous absorbent gelling materials"
as used herein, is intended to include absorbent gelling
materials in ths'totp-ot fibers that a:e.ceiprised entirely
of absorbent gelling material and bi-component fibers that
comprised at least partially of other materials which have
their surfaces coated with absorbent gelling materials. A
suitable fibrous high speed absorbent gelling material is
known as FIBERSORB SA7000 formerly manufactured by Arco

- Chemical Company of Newton Square, Pennsylvania.

The effective utilization of hydrogel-forming polymer gelling

. agents is believed to be improved in such a blended core. The
use of higher concentrationé of hydrogel-forming polymer
gelling agents may also be possible.

Thc.blended absorbent core 216 is preferably compressed to a
‘density of at least about 0.06 gem™? (1 g/ cubic inch) The

blended core 216 may be compressed to densities at least as
high as 0.25 gcm~3 (4 g/cubic inch)to improve fluid wicking
while still maintaining good softness and flexibility. (The

P -



6 backsheet 218 al'ong fionfinear Iines of juncture 226 and 226 ¥
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adh achment pad adhesive 220 and flap adhesive 236
whi ch are covered b Eﬂu , central pad release |liner 222 and fl ap
rel ease |liner 238. attachnent neans are adapted to secure
sanitary napkln 210 within the crotch region of an undergarment.. Topsheet

214 is i
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the materi al gelecvedipertionss Patternat dénsitication alilbwegtailoring
of the.fluid handling properties to a specific need. For
example, the density may be very low in the fluid target area
to maximize fluid acquisition speed, and density my be very

high near the core edges to maximize fluid wicking.

In one particularly preferred ehhodinent, the improvéd
absorbent core 216 is an air-laid blend comprised of
approximately 15% of 0.5 inch long, 15 denier per filament
crimped polyester fibers and approximately 85 % of cross-
linked cellulose fibers compressed to a density of about 0.06
gem™3 (1g/cubic inch).

‘The blended absorhenﬁ core 216 can be used as the entire core
or it can be used as one or more layers in a layered
construction. The blended absorbent core 216 can be used with
or without an acquisition layer. The absorbent core can be
used to produce a "profiled® absorbent article which is
thicker in the center and tapers so it becomes thinner at the
edges by stacking 1aycrs'having relatively large length and

width dimension on top of those with smaller length and
wxdths

In a layered construction, one or more layers can consist of
all cellulose or celluloso/hydrogel-torning polymer material
blends. The layers could also have differing fiber and/or
absorbent gelling material content. For example, a higher
percentage of abaorbcnt gelling material could be provided 1n

the lower layers to provide additional liquid storage
capacity.

The blended absorbent core 216 is bnlievcd to provide

. enhanced pettorﬁance. The blended absorbent core is believed
to provide improved fluid acquisition speed and absorptive
capacity. These improvements are believed to result in
reduced leakage. The absorbent core can also be made smaller -
and thinner to make'the.articlé more comfortable and discrete



exanpl es of suitable materials that can be used as topsheet 214 are woven

and non-woven pol yester, polypropyl ene, nylon, and rapoprus»azhigsy ned
th@ﬂhﬁﬁ?ﬂHQ(:fllns formed filns are preferred. suitable formed filns are
described. in US-A 4,324,246 and US 4, 342, 314. both patents which are

| ncor porated herein by reference. Forneq3fllns are preferred for t opsheet
214 because they are perV|ous to liquids and yet non-absorbent . “thus, the

sur f f the f d fil t t b d
S s ror £ Sag; ane sEreREts ot crnd FERA 4 AlAd PalievRE xalBE LTS (o
be Lreatfd:mqnhmﬂusmﬁkansenbf ﬂheatrngpeﬁeonuceil?mnﬂummemhctWabbcpsheet
with surfa n t C

[ qui d pencirihersy "dhiekel JEpEdred EndPAGEOYELORT, dfe MleCRol B Hudnbek "

ast er e surtace were no
treated. T EAGHOASshes - the | i kel i hood t hat

Absorbent cores of the subject composition have a lower wet
density than cores composed entirely of celiulose. The lower
wet density results from the presence of the crimped or
coiled synthetic fibers. Water is not absorbed into the
synthetic fibers, therefore, the modulus of the fibers does
not change when wetted and they do not collapse{ The lower

- wet density provides the blended absorbent core with improved
fluid acquisition speed and higher absorptive capacity. The
lower wet density illows any hydrogel-forming polymer
materials included in the fiber matrix to absorb a higher

quantity of liquids since there is more room for the polyner
materials to swell.

The first group of fibers is believed to aid-in_reducing
leakage. The blended core provides a quantity of .small
capillaries which a core comprised of 100% large synthetic
fibers would not have. These smaller capillaries allcw the
core to pull liquids through the topsheet and away fr:a the
wearer's skin. This improves leakage performance due to a
reduction in the volume of fluid which can exit the product
by running along the skin surface. '

The first group of fibers of the blended core also provides a
wicking capability. This capability results from the small
cipillaries mentioned above. This capillary can be enhanced
by densification of the core. The cellulose allows the core
to be maintained at a high density when dry that is generally
not achievable with pure synthetics. The presence of the
crimped or coiled synthetic fibers allows the portions of the
core that are wetted to expand and this reduces the density
of these portions. The neighboring densified areas which are
still dry have a high density and provide small capillaries.
The liquids will, as a result, tend to wick into these

Sheet Has Been Replaced
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menstrual fluid wit fTow off topsheet 214 rather than being absorbed by
thg -t%éaorbe core ;@metmsgénngpﬁt,@rred t hat the surfacpgrIu$y3/03889
subs

even y distributed across the outer surface of
t he topsheat: 214. T iﬂﬂﬂj“mﬂm MEWI i shed by any-of the common techni ques
wel | known to those art. Rér exanple, the surfactant can be
applied to topsheet 214 by spraying, . by padding, or by the use of -transfer

rof I's. Pref gleakbortihg aieas. smniacaaﬂﬁtahﬁstaashep&u?e%agaaw lad i N
contacting relatl(}t to absorbent core 216. This contacting

rel ati onshi d penetrating topsheet 214

The crimped or coiled synthetic fibers are believed to
provide the core with improved compression resistance and
resiliency. The resiliency maintains the void space in the
core even after liquids are absorbed into the core and
pressure is applied to the core. The void space provides
additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling
materials can swell after taking in liquids.

Further sditahle’co:e arrangements are described in US-A-
4,988,344, US-A-4,988,345 and EP-A-0 198 683. Further
possible core materials are described in US-A-4,475,911.
These documents are incdrporated herein by reference. The
sanitary napkin as shown in figures 1 and 2, could also
include any additional layers or other components such as are
described in the above-mentioned publications. For example,
the absorbent article may comprise an acquisition layer or
patch of cross-linked cellulose fibers positioned between the
topsheet 214 and the absorbent core 216.

Figure 3 shows'a fragmentary portion of a dfum;type apparatus
for use in the method of making discrete absorbent cores of
absorbent articles in accordance with the present invention.
The apparatus 320 comprises a disc-type hammer mill 322
having a columnar discharg. chute 323, a hood 324, a
‘recirculation manifold 325, a deposition drum 326 having a
plurality of deposition cavities 327 disposed in
circumferentially spaced relationship, two scarfing rolls 331
and 332, a lugged cylinder 334 having a plurality of radially
extending lugs 335, a blow-off means or nozzle 336 and a
take-away conveyor 338 comprising a vacuun~-type return roll
339 and a foraminous endless belt 340. Means not shown are
provided for feeding the fiber board comprising the first and
the second type of fibers into feed slot 342 of hammermill
322 at a pre-determined rate; means for pawering and

- controlling hammermill 322; means for rotating drum 326,



faster than if +t—werenot—imcontact mnth t he absorbent core 216. Topsheet
214 I nt.gj. 0 $2k@ftedM t h absorbent core gﬁﬁ?ﬁ
adhggsgggﬁﬁgafera e b e|mted areas, to the I nner surface of the
t opsheet® 214° Exa I“&[Ilﬂmim | e adhesi ves used for this purpose include
the acrylic emul si nuf act uy&d by Rohm and Haas Conpany of

Phi | adel phia, Pa. and the acrylic emul si on WB3805 nanufactured by H B.
Ful'l er Conpany . Paul Referrl to f| ure 2, it can be seen

t hat absorb§ﬁ¥rgg? Eﬁkﬂ?ssiig#? 338 ipstingdpacksheet
218. Backsheelagiénj mmrﬁommimcainﬁnqis m-ﬂe&mddod;gi-éw@ls whi ch
may be expr. gﬁﬂs ?ﬁ;& ﬁlﬁpryz%o si.N C I ng of
t he user. %i q'Perl ar?guse ara’fifoorzfl?u purpé)slea %am%len éﬁé{ll zed
herein. Sui t%ﬁke%ﬁt%ﬂ!e#s emeimie&p%ra REeSeternined, Levedyptne fil s

and vacuum inside a sector of return rell 339 through vacuum duct
346. Additionally, a somewhat columnar stream 350 of air-
entrained fibers is shown in Fig. 3 to be exiting from the
discharge chute 323 of hammermill 322 and directed generally
radially towards a sector of drum 326 having a relatively
small circumferential length; and an endless stream of
discrete absorbent fibrous articles 351 is shown moving
rightwardly on belt 340 or fake-away conveyor 338.

Briefly, apparatus 20 cahprises means for converting and
endless length or roll of fiber board, also referred to as a
drylap web, into a stream of discrete fibrous articles having
good edge definition and structural integrity. The hammermill
disassociates the fibers of the fiber board and then
discharges a rilativdly.high velocity strean of air-entrained
tibcrs:th:ough'a filter means comprising a perforated plate
319, the stream being directed generally radially toward a
relatively short circumferential span of the periphery of

- drum 326. The momentum of the fibers in the stream injects
them into a deposition cavity disposed on the periphery of .
the drum while the substantially smaller momentum of the
entrainment air enables the bulk of the entrainment air to )
turn upstrcan with respect to the periphery of the drum and
be drawvn through the foraminous bottom walls of substantially
empty additional deposition cavities by the vacuum maintained
in vacuum manifold 344 of drum 326. Each deposition cavity is
preferably overfilled in its entirety and the excess is
scarfed away by scarfing rolls 331 and 332. Then, the mass of
fibers disposed in each filled deposition cavity is compacted
a predetermined amount by the action of a lug 335 on the
lugged cylinder 334 to complete the formation of a discrete
airlaid article 351 having good edge definition and
structural integrity as a result of being conpacted before
being removed from its deposition cavity. This also reduces
the degree of length/width growth of the articles if they are



| am nated tissue. The outer surface of backsheet 218, generally-in register
wi't h absorbent core 216, .is coated with central pad acl'ﬁy‘-ﬁ?’ééﬁs Central,
pad“ﬁbﬁ¥3¥ 220 provi des an adhesive attachnent neans for securing central
absorbent pad 212 in the crotch portion of a panty. Any adhesive or glue
used in the art for such purpose can be usggd herein, with pressure
sensitive adhesives being preferred. Suitable adhesives are Century
A-305-1V manu 0 | nst ant Lok
32823 manut SaP)6E6ey Vo PRLERRLE G 'Y BRI LRACTM Bl nals (T
adhesi ve of cénmtimsca%%é@ve The %#ﬂﬁﬂ&!"bé'@é#&!&dlmmhmnt ral pad

rel ease |iner &iiaste:%e&peahenadeeﬁwﬂiy @OneyoR0bPUY o2AE ae:iiﬁ%tl* t:&U om

sticking to ex rane s surfac rio to use Any COWTEfCIa [y avali
rel ease |iner é ﬂ§€g f@i‘ u &, 2p5ing %I

Nonlim ting ezanphgerofetu:n roll 339. Parcnthotically. the bulk ot the
entrainnent air exits via substantially empty deposition
cavities because of the flow impeding effect of the fiber .
build up in the deposition cavity passing under the stream S0
of air-entrained fibers. :

The apparatus 320 further comprises an optional baffle plate
355 which is pivotally mounted on the upstream lip of chute
323 by pivet pin 356; a recirculation dump valve 358; and a
recirculation dump duct 359. The angular positon of baffle
plate 355 can be adjusted to precipitate a downsﬁr.an
velocity vector component to the stream 350 of fibers to
match the peripheral velocity of drum 326, or to othervise
:cvid‘ a sufficient downstrean volocity vector component of
‘stream 350 to ac§10v¢ even filling of both ends of the
deposition cavities 327. The recirculation dump valve 358,
and the recirculation dump duct 359 are provided to divert
air-entrained fibers from the recirculation manifold 325 when
apparatus 320 is turned off to prevent fibers in the
recirculation manifold from precipitating deleterious
ramifications during start-up of apparatus 320.

In the apparatus 320, articles are formed in deposition
cavities haviné lengths of about 17.8 cm and are spaced
about 21.6 cm center-to-centesr about the periphery of the
drum. The cavities are configurod to be about 1.8 cm deep
in their end regions and about 3.3 cm in their center spans
in order to make articles 351. The hood wraps the drum
approxinataly'lso', centered about the upstream wall of the
discharge chute 323. The vacuum manifold 344 spans about
260° of the drun'and is so disposed that its upstream end
352 is suhjaccnt the upstrean end of the hood and its down-
| stream end 353 is positioned just upstream of the return
roll 393 and nozzle 336. The lugged cylindc: 334 is
configured generally as shown in with four lugs 335. The
lugs are disposed on the same ‘ —
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suitable release liners are BL 30 NG—A Silox E1/0 and BL 30 MG A Silox 4

P/‘Q ?g;ﬂ whi ch are manufactured by the Akrosil CoPCO/USI3HN388Yhe out er

P e of flap 224, adjacent distal edge 278, is coated with flap adhesive
236 that is-covered by a renovable flap rel ease |iner 238. 8 The
absorbent core 216 can conpri se next toiyhe synthetic, crinped or coiled

fi bers any naterlal used in the art. Exanples incl ude natural materials

such as CO}: QQ”TEBPOEEQ::W)%Q &H‘épd%%& i6n W@:lésy dn°t eﬁ?%% s

airfelt, ceIIu € wad NDSS, Cro0SS nhKed c
fibers, mxétlaspg RE@ein, twth aceprding, &a sde inventign
can be obtained from Curt G. Joa, Inc., for instance model

number 85R-9505-B. The hammermill acts somewhat like a quasi
centrifugal air blower in as much as it draws air into its
intake. Thus, by connecting the recirculation manifold 25 to
the intake of the hammermill, no other means need be prov1ded
to effect flow in the recirculation manifold.

Apparatus 320 is éreferably operated with the stream 350
having a length L of up to about 35.6 cm and more preferably
from about 25.4 to 30.5 cm; a velocity of stream 350 of from
‘about 0.61 to 4.47 km.min~l and more preferably from 1.83 to
3.05 km.min"1l; a flow rate of stream 350 of from about 28.3
to about 42.5 m3. min~1l; a fiber to air weight ratio in
stream 350 of from about 6:1 to about 30:1, more preferably
from about 7:1 to about 16:1; and a peripheral velocity of
drum 326 preferably from about 76 to about 213 m.min~l. The
density of the fiber board, that is supplied to the hammer
.mill 320, either from a roll or as discrete boards, is
between 0.4 and 0.6 gcm™3, perferably between 0.45 and 0.50
gem™2 and has a caliper of between 1.2 and 1.9 mm, preferably
- obout 1.67 mm.

This Sheet Has Been Rerllaced :
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pol yner gelling agents, or any equival ent material or comnbinations. of

mat er\g?'g&n;ﬁa pol yneric gelling aggat which is enpl oye®CmUSIBr038s90r bent

core , W generally conprise particles of a hydrogel-form ng polyner *

material i Theé term'particles', as used herein can refme st HiaBdch Rbffed N
ICBborn

any form such.as in the formof pellets, flakes, or fi
char act er i Sjgh¢SIsotLAMMEDaIR0r bent core 216 are descri be '
US-'A- 4,673,402, issued to Wi sman et al and US-A-5, 009,
whi ch patents-are incorporated herein by reference. The absorbent core 216
accordi ng td.t heMphbhedt pErmaking san aksoxhent cxxkirle conprisingant i cul ar -
core arrang?ﬁ&ﬁidkgefbﬂﬂﬁs'ﬂpﬁsﬁé&ﬁ@'&eiMQﬁiH‘$h§EEV£dq§/H&%&ﬁh@e%}oanB“t It
can, however also be forned rP a thin b™for u%ﬁ;'n thin products.

an absorbent core interposed between the topsheet and the

backsheet, the absorbent core comprising a first type of

fibers. that are hydrophilic and a second type of fibers that

are synthetic, the synthetic fibers being of generally two

dimensional or three dimensional structure and having an

average extended length of between 2 and 25 mm, a denier of

between 6 and 40, preferably between 10-and 20 and between 3

and 8 crimps or coils per inch, the two types of fibers

having been mixed and compressed to form a fiber board, the

percentage of synthetic fibers in the fiber board being at

least 10 % by weight, the method comprising the steps of:

-supplying the fiber board to a defiberising means for

forming individualised fibers or groups of fibers,

-transporting the fibers to a core forming means for forming

an absorbent batt and '

-associating the absorbent batt with the topsheet and
'backsheet. - |

2. Method according to claim 1, the synthetic fibers
comprising polyethylene terephthalate. -

3. Method according to claim 1 or 2, the synthetic fibers
being crimped and having a crimp angle between 80 and 120 o,

4. Method according to any of the previous claims, the

fibers after defiberisation being passed through a filter
means. '

5. Method according to claim 4, the filter means comprising
a perforated plate having apertures of a diameter that is
equal_tb at least halve the average extended length of the
synthetic fibers.

* c L " H *



Accord1ng to the invention, the core 216 conprises a batt of fibers,
pre‘g j the form of a honbgeneous bl end of fi berpCr/AUS93/03889ded core
216 1 conprlsed of at least two groups (or types) of fibers. These include
a first group of low denier, relatively Yhort, hydrophilic fibers, and from
about 10% to about 90 % of hi gher deni er, Ionger synt hetic fibers that
conpri se a s@condiefhnd yegonding tef ‘Aagnr ¢, the Silter mears gromprdsing

groups of fipesrattehadiping sty ﬁ&dﬁi&ﬁdusntbenawﬁgralféneeﬁléfcu Yeast

descr! pti on SH8 She <R e o€ KB, sVBhePSPCEBERRe 117 ot group of

e first group of
fi bers can conprlse natural fibers such as cotton, cellulose or other

e L et b T oL
t her mal the previous cla;ms, the fiher board comprising a first type
of fibers that are hydrophilic and a second type of fibers
that are synthetic, the synthetic fibers being of generally
three dimensional structure and having an average extended
length of between 2 and 25 mm, a denier of between 10 and 20
and between 3 and 8 crimps or coils per inch, the two types.
of fibers being mixed and compressed to form a fiber board,
the percentage of synthetic fibers in the fiber board being
at least 10 % by weight.

8. Fiber board according to claim 7, the synthetic fibers
comprising polyethylene terephthalate.

9. Fiber board according to claim 7 or 8, the synthetic

fibers being crimped and having a crimp angle between 80 and
120 O, . . :

This Sheet Has Been R
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9 mechanical pulp (or "CTMP' or "HP'), ground wood, or cheni c##]

cel Tui ose. 11 bor PG descr Reierme ol ”, °555° e

hdi fi ed
cdu 438 G /4 4

SR

U o % ShRreeRaATRAL ash RAGK uBLRHET dhvder Thr $AFenT RBopERATIBRHEY e

fibers_pr

IY')IL p nown._as._al

The. fi

or thd em hydr ophi |'i c| Aer{ instance by treating themwith a
surfaﬁ%’awl‘aglr brrranjégloig irrgroved by {48} nterpatiops! Péf'\é'i"éif“‘a%"\’/e?y Noyqmper 1§93 (d11.93)

ksa) IstemationahBateht uasdificgtiondip of f.i ber o (HylewseitivhabPublicaioe Nstiet:y  hy dr WO 93/21968

whi ch

mal Nt al NS .a substantial portron of {ITS '-

(21) International Application Number: PCT/US93/03889 | (74) Agents: REED, T., David et al.; The Procter & Gamble
Company, 5299 Spring Grove Avenue, Cincinnati, OH

(22) International Filing Date: 26 April 1993 (26.04.93) | 45202 (US).
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(57) Abstract

In a process of making an absorbent article (351) such as a sanitary napkin or a disposable diaper, hydrophilic fibers and
crimped or coiled synthetic fibers are supplied in a single fiberboard to a defiberising means such as a hammermill (322)- The
process results in a homogeneous and resilient blended absorbent core that can be produced using a single defiberising unit. The

crimped or coiled fibers pass through the defiberising means without their two- or three-dimensional structure being adversely af-
fected at a relativelv low defiberisation energv.




conpr.essi on resi stance when wetted (that is, the fibers shg&_ﬂu%g‘ hi gh
co_rrpre-ss"?beb gﬁ@& us). Preferably, the fibers seléected are X@rsg%si on
wet and dry resilient(i.e they tend to both resi st

! 3 :
resi stant an

conpressiion-and to spring back when conpressed). Cross-linked cellul ose
“ fibers are especially preferred for these criteria. (It-+s—tuntderstood;
- however, that cross-linked cellulose fibers are suffici enlth}s)éh | £ied that

they may no | onger be considered as either cellulosic, or n Replaced
fi bers, per so). The second group of fibers should all be i ml I,
conpressi ve nodul us and should maintain a relatively high I

wetted. The second group of fibers should also preferably be wet and dry
resilient. Suitable synthetic fibers incl uge £O| yest er, pol ypropyl ene

pol yet hyl ene, nylon, viscous rayon fibers r/ el I ul ose

oL 7
S22 72N




acetat+e, wth polyester being preferred. The fibers in-the second group are
| onger wgpea/eivssfi bers in the first group of fibers. Pref ®CIHUSI/OIREIT i bers
in the second graup of fibers have a l'ength of at |east about 0.6 cn(1/4
iach) aind more preferably at |east ‘about 1.3 cm (1/2 inch) . The denier of
the fibers in the second group of fibers is preferably bigger than the
denier of the fibers in the first group of fibers. Fre—+ft+bers—in—the—second
gkoup of fibers have a denier of between 6 and 40, pr 15
and 30, nost preferably between 15 and 25. 10 The H%thﬂgg %&?Ond
group may be hydrophilic, l [I |II|“ r

2/2




hydr ophobi c, or partially hydrophilic- and partially hydroph(%ﬁ'ﬁ’? Fbe fibers
in the secaﬂd Gl QUP- Gf Jfibens preferably have at |east some hydrophilic

conmponent ﬁféfﬁf"ﬁb_ty_ha‘_ {:é4 Igul osi c conponent) The fibers in the second
group of fi ers can be pr vnded with a hydrep ....

nt in a nunber of
sui t abl e -wayjs. 1Thé&s GEEI , but are no ihitmﬁt" be%g Eﬁ\li ng or treating
the fibers} tlo render them r at |east their sBEfL&AEER. h ~ophilic. One

fi

sui tabl e tiypé of SynthetiT fiibers for useTh the second group of fibers are
crinped palyester fibers. Stiu tabl e syntihetic fibers are available from

East man Kodak Textile Fibers Division Kingsport, TN as the MODEL 200 and
- 400 seri es. mnenewfm&d&/meimhehechmelhto FREng<pokimerl O fi ber.
_sui tabl e pol g_ﬁg &ﬁfs | Q&&qﬁ'qﬁéﬁeid'b%somﬁa@ m fibers are
preferably c cr|

1:. 'me *giqh-specd" absorbent gelling materials,
as uud herein, means those absorbent gelling materials that
are capable of absorbing exudates at such a rate that they
reach at least about 40%, preferably at least about S0 %, and
nost preferably at least about 90% of their capacity in less
than or equal to about 10 seconds. A suitable method for the
percent rate of capacity is described in U.S. Patent.
Application Nos. 07/637, 090 and 07/637,571 filed by Noel et
“al. and Feist, et al. In alternative embodiments, it is also _
possible for the highe-speed absorbent gelling materials to be '
mixed with other types of absorbent gelling materials..

A

Preferably, in the émbodiment described immediately above,
-the high-gpeed absorbent gelling materials are in fibrous
form. Such fibers (though not necessarily high-speed
abgorbent gelling materials) are discussed more fully in US-
A=4,885,179. The term “fibrous absorbent gelling materials®
as used herein, is intended to include absorbent gelling
naterials in the form of fibers that are comprised entirely
of absorbent gelling material and bi-component fibers that
comprised at least partially of other materials which have
their surfaces coated with absorbent gelling materials. A
suitable £ibrous high speed absorbent gelling material is
known as FIBERSORB SA7000 formerly manufactured by Arco
Chenical Company of Newton Square, Pennsylvania.

The effective utilization of hydrogel=forming polymer gelling
agents is believed to be improved in such a blended core. The
use of higher concentrations of hydrogel-forming polymer
gelling agents may also be possible.

The blended absorbent core 216 is preferably compressed to a
density of at least about 0.06 gou™3 (1 g/ cubic inch) The

blended core 216 may be compressed to d_cx_zst.-ti.es at least as
high as 0.25 gem™3 (4 g/cubic inch)to improve fluid wicking
vhile still maintaining good softness and flexibility. (The
densityva]nesspemfiedabavedomtinchﬂeﬂlewea.gtrtof '

AN
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f requency of between about 5 and 78, preferably about 6, nore Freferably
6.3 crinps per linear inch.The fibers are preferably crinped t ™*4pi ng
angl e of between about 70[err] and 91[err], preferably about 88[err].
Crinmping provides the fibers with inproved resilience,, anong other desired
properties. The fibers have a denier of 1.5 per filanment and a | ength of
about 1.3 cm (1/2 inch). They may be coated with a hydrophilic or

hydr ophobi c finish by any suitable nmethod known in the art. In an
alternative enbodinent, it is possible to replace the cellulose fibers in
the first group of fibers with very short, |ow denier synthetic fibers
(with hydrophilic surfaces). The bl ended core 216 in this situation would
consi st of short, |ow denier, hydrophilic first group of synthetic fibers
(such as polyester fibers with a CELWET finish) and |ong, high denier
second group of synthetic

FIBERBOARD AND METHOD OF MAKING ABSORBENT ARTICLE USING FIBERBOARD

REFLACED SHI
Y Trescription : paged ... ;
o Claim(s)  : paged B 10 paged P
1 Drawing(s) paged e 10 P
o Abstract i paged e HOF
GATE OF RECEIPT Lovens

Field of the invention

The invention relates to a method for making absorbent
articles comprising a liquid-pervious topsheet, a liquid-
impervious backsheet, and an absorbent core interposed '
between the topsheet and the backsheet, the absorbent core
comprising a first type of fibers that are hydrophilic and a
second type of fibers that are synthetic, the two types of
fibers having been mixed and compressed to form a fiber
board, the method comprising the step of supplying the fiber
board to a defiberising means for forming individualised
fibers or groups of fibers. '

The invention also relates to a fiber board for use in such a
method.

This is the rep!acerrient shest
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fibers. Such a blended core may also contain particles of hydrogel -form ng
pol ymer gelling agents to increase the absorptive capacity of the core.

I n one preferred enbodi ment, the hydrogel -form ng polynmer gelling agents
conprise "high speed” absorbent gelling material. The term "hi gh-speed”
absorbent gelling materials, as used hereln nmeans t hose absorbent gelling
materials that are capable of absorblng exudates at such a rate that they

reach at |east about 40% preferably at |east about 50 % and nost
preferably at |east about E ass than or equal to

about 10 seconds. A surtable'nethedAfor‘fhe percent rate of capacity is
described in U S. Patent

A method for making an absorbent article by defiberisation of
a fiber board comprising a mix of cellulosic fibers and
polyethylene, terephthalate (PET) fibers, is described in a
brochure edited by Du Pont International SA, 2 chemin du
Pavillon, P.O. Box 50, CH-1218 le Grand-Saconnex, Geneva. The
fiber boards are marketed by the Metsa-Serla Group, Lielahti

Pulp Mill, P.O. Box 436, SF-332101 Tampere under the
registered trade mark SPHINX "“FLUFF D%“.

In the above~-given brochure it is described that such
absorbent cores have a relatively high dry and wet net-work
strength compared to sulphite and sulphate pulps. Absorbent
cores comprising PET-fibers have a good absorption capacity
and relatively high resiliency under load, which provides for
better moisture retention and softness due to its open
structure. The defiberisation energy of fiber boards
comprising cellulosic fibers and PET-tibers is relatively low

compared to the defiberisation energy of sulfate pulp fiber
boards.

It is an object of the-invention to providera method of

producing an absorbent article having a relatively resilient
absorbent core.

It is another cbject of the invention to provide a method of
producing an absorbent article comprising a core having at

least two typaes of fibers that in the absorbent core form a
homogeneous mixture.

It is another object of the invention to provide an efficient
‘method of producing the above mentioned absorbent articles.

Summary of the invention

In the method according to the invention, the fiber board
.comprises at least 10 $ by weight of synthetic fibers that
are of generally two dimensional or three dimensional
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ﬁ';ppl i cati.on Nos. 07/637. 090 and 07/637,571 filed by Noel et al. and Feint,

at al. In alternative enbodinents, it is also possible for the high-speed
absorbent gelling materials to be m xed with other types of absorbent
gelling materials. Preferably, in the enbodi ment described i nmedi ately
above, the high-speed absorbent gelling materials are in fibrous form Such
fi bers (though not necessarily high-speed absorbent gelling materials) are

di scussed nore fully.,in US- A-4.885,179. %e 9%&brous absor bent
gel i ng FEFREHAre- ‘é@ ﬁggﬁ fD, BVATagE eXt %?é% {'ﬁ“ | 8ficPatepment gel | i ng
naterlaIanﬂnzshnnfoandehiérbetshhhaeenre andpe 0 sepreferably wécwdupr bent

gel l'i ng, fhb S east partially
of ot her 1@%3&%{) éﬁv\g %tﬁave hgﬁcri gug% %Qa%f)a Hgi.k ?g %’é bent gelling
materials. A suitable fibrous high speed absorbent galling material

The generally two dimensional, crimped, structure or
generally three dimensional, coiled, structure of the
synthetic fibers gives to a core an increased resiliency
compared to cores using synthetic fibers of generally one
dimensional structure. Surprisingly, the physical properties
of the synthetic fibers is maintained when the fibers are
-compressed into a fiber board of for instance a density of
0.45 gen™3 and a caliper of 1.7 mm, and are later defiberised
in defiberising means such as hammer mills, disc mills or
rotor mills. Without wanting to be bound by any theory, it is
believed that because of the relatively long fiber length,
the synthetic fibers have sufficient flexibility to be able
to absorb a certain amount of defiberisation energy by
flexing or bending before the crimped or the coiled structure

of the tibers is destroyed by plastic deformation, caused by
the defiberising means. '

S

Because of the relatively large denier of the synthetic
fibers, their resistance against deformation by the
defiberisation means is high. Surprisingly, the
defiberisation energy of the fiber boards comprising the
relatively long and irregularly shaped fibers, was found to
be about 10% lower than the defiberisation energy of the
known fiber boards comprising straight synthetic fibers. The
relatively low defiberisation energy that needs to be
supplied for individualising the fibers of the fiber boards,
is believed to result in the synthetic fibers passing
relatively undamaged through the defiberisation means.

The supply of a number of different fibers in a single fiber
board, reduces the number of necessery defiberising means. In
the patent US-A-5,004,579, assigned. to McNeil PPC-Inc, two
types of fiber boards, each consisting of single type of
fibers, are supplied to two separate defiberising means.
After defiberisation, the fibers are air-entrained via
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known as FI BERSORB SA7000 fornmerly manufactured by Arco Chenical Conpany of
Newt on Squar e, Pennsylvania. The effective utilization of hydrogal -form ng
polymer gelling agents is believed to be inproved in such a bl ended core.
The use of higher concentrations of hydrogel-form ng polyner gelling agents
may al so be possi ble. The bl ended absorbkent core 216 is preferably
conpressed to a density of at |east about 0.06 gcnferr](1 g/ cubic inch)

The bl end@tmatéﬂeﬁxd@am faqrfrrﬁ&aedmta Q%Q-ihtih%ﬁsakul&iék a% 'gh as
0.25 genfers / cubi c Id;ﬁlfH) %g %ve Uld w cki.ng whi |
mai nt ai ni rRY° JRASHRD °f [ qﬁ§ﬂ§?8y aFBEs specified
above do ninventdanic Hdth wypghtofbifibers in a single fiber board, only
a single defiberising means is necessary. In this case, a
homogenous mixture of fibers is obtained, without the need of
additional measures to ensure homogenous mixing of the fibers
before lay-down, as would be necessary in the case vhen
fibers are supplied from separate defiberising means.

The concentration of synthetic fibers in the fiber board lies
between 10 and 40 § by weight, preferably around 20 %. For
this concentration, the absorbent core has the desired
resiliency, whereas the defiberisation energy of the fiber

board is sufficiently low to prevent damage of the synthetic
fibers upon defiberisation.

In an embodiment of the method according the invention, the
fibers are after defiberisation passed through a filter
means, such as a mesh or a perforated plate, to prevent lumps
of undefiberised fibers from getting into the absorbent core.
Despite the relatively long and irregularly shaped synthetic
fibers used, it was surprisingly found that conventicnal
filter means, such as described in Us-Apa 966,126, issued to
Werner, could be uscd without being blocked by the fibers.

Brief description of the drawings

The invention will be described in detail with reference to
the accompanying drawings. In the drawings:

Fig. 1 shows a plan view of an absorbent article,

Fig. 2 shows a cross sectional view of the absorbent article
of figure 1 along the line 2 and

Fig. 3 shows an apparatus for use in a method of

manufacturing an absorbent article according to the
invention.
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12 any particles of absorbent gelling material.) Densification may be
applied to the entire absorbent core 32 or only to selected portions.
Patterned densification allows tailoring of the fluid handling properties
to a specific need. For exanple, the density may be very lowin the fluid
target area to maxinmze fluid acquisition speed, and density ny be very
hi gh near the core edges to maximize fl#id wicking. In one particularly

preferred enbodi nent, the |nproved absorbent core 216 is an air-laid blend
conpri sed of approxi nRexks : : iiin per fil ament

crinped pol yester fibers and apprOX|nater 85 960f cross- |linked cellul ose
bl ended_ aBUTRRR CHE SHERBANE 2l .S PRFEM | ¥ isbitBe Arawings s
a sanitary napkin, the invention is not limited thereto but
extends to absorbent products in general such as for instance
disposable biby diapers or incontinence briefs that are made
by the method according to the invention. The absorbent

products can comprise absorbent cores of any generai shape
and configuration.

Figs. 1 and 2 show a sanitary napkin 210 comprising an
absorbent means represented by central absorbent pad 212 and
two flaps 224 and 224'. Flap 224 is associated with central
absorbent pad 212 along nonlinear line of juncture 226. As
used in the context of the present specification, the tem
“nonlinear® refers to any of various curve, as opposed to _
straight 1ines._?1ap 224 has distal edge 278 which is remote
from line of juncture 226. In the embodiment illustrated in
Fig. 1, line of juncture 226 is concave relative to distal
edge 278. That is to say, line of juncture 226 curves away
from distal edge 278.In this embodiment, nonlinear lines of
Jjuncture 226 and 226' and seam 239 define an absorbent means
(central absorbent pad 212) which is narrower in its central
region than at its ends. A sanitary napkin narrower in the
center that at the ends is generally perceived by the user as
more comfortable than ‘sanitary napkin of uniform width.

As shown in figure 2, central absorbent pad 212 comprises
absorbent core 216. Central absorbent pad 212 and flap 224
both comprise topsheet 214. In effect, topsheet 214 forms one
surface of flap 224 while backsheet 218 forms the other
surface; topsheet 214 also forms one surface of central
absorbent pad 212, backsheet 218 the other. In the embodiment
illustrated, flap absorbent core 230 is interposed between
topsheet 214 and backsheet 218. Topshaet 214 and backsheet
218 are joined at seam 239 around the entire periphery of
sanitary napkin 210. The purpose of this seam is to unite the
various elements of the sanitary napkin into a whole.
Topsheet 214 is secured to flap absorbent core 230 and
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or it can be used as one or nore layers in a |layered construction. The

bl ended absorbent core 216 can be used with or wi thout an acquisition

| ayer. The absorbent core can be used to produce a profiled" absorbent
article which is thicker in the center and tapers so it beconmes thinner at
t he edges by stacking | ayers having relatlvely | arge I ength and width

di nmensi on on top of those with smal | er® | ength and wdths. In a layered
construction, one or nore |layers can consist of all cellul ose or

cel | ul osb#nyahegsl 218r AiANg pudpLhineant kines Of cjunctulte zﬁyeﬂm e=2ed al so

have di fsgr hpgabhhehtandans ﬂaeqigﬁ%tﬁatéa NgnMBer 1Al 1oy fiarddlin

exanpl e, her percen e, of sorbent _gelling nater cou

provi ded ?ﬁ t eaF el&§§g§iYﬁ BFBQ?BEeﬁﬁdFF?Bﬂa$e¥F¥ﬁA(P RS idmaci ty.
220 and flap adhesive 236 which are covered by, respectively,

central pad release liner 222 and flap release liner 238. -

. These adhesive attachment means are adapted to secure
sanitary napkin 210 within the crotch region of an
undergarment. Topsheet 214 is liquid permeable and, when
sanitary napkin 210 is in use, is in close proximity to the
skin of the user. topsheet 214 is compliant, soft feeling and
non-irritation to the user's skin. It can be made from any of
the materials conventional for this type of use. Non-limiting
examples of suitable materials that can be used as topsheet
214 are woven and non-woven polyester, polypropylene, nyloh,
and rayoon and formed thermoplastic £ilms; formed films are
preferred. suitable formed films are described in US-A
4,324,246 and US 4,342,314, both patents which are
incorporated herein by reference. Formed films are preferred
for topsheet 214 because they are pervious to liquids and yet
non-absorbent. thus, the surface of the formed film, which is

in contact with the body, remains dry and is more comfortable
to the wearer.

The surface of the topsheet 213 can be treated with a
surtactant.'rrcating'thc outer surface of the topsheet with
surfactant renders the surface more hydrophilic which results
in liquid penetrating the topsheet faster than if the surface
were not treated. This diminishes the likelihood that
menstrual fluid will flow off topsheet 214 rather than being
absorbed by the absorbent core 216. It is preferred that the
surfactant be substantially evenly and completely distributed
across the outer surface of the topsheet 214. This can be
accomplished by any of the common techniques well known to
those skilled in the art. For example, the surfactant can be

applied to topsheet 214 by spraying, by padding, or by the
use of transfer rolls.

Preferably, the inner surface of the topsheet 214 is secured
in contacting relation to absorbent core 216. This contacting
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The bl ended absorbent core 216 is believed to provide enhanced performance.
The bl ended absorbent core is believed to provide inproved fluid

acqui sition speed and absorptive capacity. These inprovenents are believed
to result in reduced | eakage. The absorbent core can al so be nade snall er
and thinner to make the article nore confortable and discrete 13 to
wear. The strength of the core is al so el i eved to be | mproved because of
the crinped or coiled synthetic fiber content. These inproved.

char act ertekationshdpd resud ts rimilkiquid fpernetrat ifgs copsheetozag of the

subj ect CAHIRGH 'tHah N A2 JME'ndElin contact with the absorbent core
216. Topsheet 214 can be maintained in contact with absorbent
core 216 by applying adhesive, preferably in spaced, limited
areas, to the inner surface of the topsheet 214. Examples of
suitable adhesives used for this purpose include the acrylic
emulsion E~1833 BT manufactured by Rohm and Haas Company of
Philadelphia, Pa. and the acrylic emulsion WB380S
manufactured by H.B. Fuller Company of St. Paul, Minn.

Referring to figure 2, it can be seen that absorbent core 216
is positioned between topsheet 214 and backsheet 218.
Backsheet 218 is impervious to liquids and prevents Sody
fluids which may be expressed from the absorbent core 216
from soiling the clothing of the user. Any material used in
the art for such purpose can be utilized herein. Suitable
materials are embossed or nonembossed polyethylene films and
laninated tissue. The outer surface of backsheet 218,
generally in register with absorbent core 216, is coated with
central pad adhesive 220. Central pad adhesive 220 provides
an adhesive attachment means for securing central absorbent
‘pad 212 in the crotch portion of a panty. Any adhesive or
glue used i{n the art for such purpose can be used herein,
with pressure sensitive adhesives being preferred. Suitable
adhesives are Century A-305-IV manufactured by the Century
Adhesives Corporation and Instant Lok 34-2823 manufactured by
National Starch Company. The pressure sensitive adhesive of
central pas adhesive 220 should be covered with central pad
release liner 222 to keep the adhesive from drying out and to
keep it from sticking to extraneous surfaces prior to use.
Any commercially available release liner commonly used for
such purposes can be used herein. Nonlimiting examples of
suitable release liners are BL 30 MG-A Silox E1/0 and BL 30
MG-A Silox 4 P/0 both of which are manufactured by the
Akrosil Corporation. The ocuter surface of flap 224, adjacent
distal edge 278, is coated with flap adhesive 236 that is
covered by a removable flap release liner 238.

This is the replacement sheet

2 9 mun w7

Date:



density than cores conposed entirely of cellulose. The | ower wet density
results fromthe presence of the crinped or coiled synthetic fibers. Water
is not absorbed into the synthetic fibers, therefore, the nodulus of the

fi bers does not change when wetted and they do not coll apse. The | ower wet
density provides the bl ended ‘absor bent cgre w th inproved fluid acquisition
speed and higher absorptive capacity. The |l ower wet density allows any

hydr ogel - ynmer materials included in the fiber matrix to absorb a
hi gher qua rPF&&lGQ’Slﬁéé £A8; SoRPTiiBecne¥tteothensypthenic,

mat eri al s tcn:impﬂd orTéeileds ribessd anly inuleei-sustxbeal eMCenhbOaptd i N

UEAICRR.  O BUTE L AR IS BT T A M S

smal | er caeadpudp shich ikcgenerally referred to as airfelt, creped
cellulose wadding, peat moss, cross-linked cellulose fibers,
synthetic staple fibers, polymeric fibers, hydrogel-forming
polymer gelling agents, or any equivalent material or
combinations of materials. The polymeric gelling agent which
is employed in the absorbent core 216, will generally
comprise particles of a hydrogel-forming polymer material.
The term ‘particles', as used herein can refer to particles
in any form, such as in the form of pellets, flakes, or
fibers. Further characteristics of the absorbent core 216 are
described in detail in US-A-4,673,402, issued to Weisman et

al and US-A-5,009,653 issued to Osborn which patents are
incorporated herein by reference.

The absorbent core 216 according to the invention is a so-
called blended core. This particular core arrangement is
shown in a relatively thick sanitary napkin 210, but it can,

however also be formed in a thin web for use in thin
products. '

—~

According to the invention, the core 216 comprises a-batt of
fibers, preferably in the form of a homogeneous blend of
fibers. The blended core 216 is comprised of at least two
groups (or types) of fibers. These include a first group of
low denier, relatively short, hydrophilic fibers, and from
about 10%, to about 90 & of higher denier, longer synthetic
fibers that comprise a second group (or type) of fibers. The
blend ratio of the two groups of fibers can be varied to
produce the properties desired for different types of
absorbent articles. (All percentages specified in this
description are by weight unless stated otherwise).

The first group of fibers can comprise natural fibers such as
cotton, cellulose or other natural fibers. The first group of
fibers can alternatively or additionally comprise synthetic

fibers, including but not limited to, rayon, chemical thermal
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core to pull liquids through the topsheet and away from the wearer's skin
This inproves | eakage performance due to a reduction in the volunme of fluid
whi ch can exit the product by running along the skin surface. The first
group of fibers of the blended core also provides a w cking capability.
This capability results fromthe smally capillaries nentioned above. This
capillary can be enhanced by densification of the core. The cellul ose

allows the cor be, mai nt a t a dens when dry that is
general | ¥ ﬁgP“§8ﬁ$e85bPe(&fth°§§?€ nt °Hﬁ? n®% of the crinped
or coiIedhn;ich&tycnbdhﬂlcdatthnssthlnghwul(nzn:i-ﬁﬂnkuaDECIIEEbsire wet t ed

densi || o LDAZE:"shat “eé”wf"ﬂﬁ‘%%%‘e’i%'%wf fld=d d¥e JURBELAR 0P
caplIIarﬁésusTﬁ€‘hPGGP§Q3mnp?'laﬁ 88eQ93¢ U ¢Q§QM -|HFUArhese
4,898,642 and US-A-4,935,022.

The fist group of fibers preferably comprises comminuted wood
pulp. fibers known as airfelt. The fibers in the first group
of fibers are either inhsrently hydrophilic, or they may be
rendered hydrophilic for instance by treating them with a
surfactant. Performance is improved by selecting a relatively
stiff fiber which maintains a substantial portion of its
compression resistance when wettad (that is, the fibers
should have a high compressive modulus). Preferably, the
fibers selected are both compression ressistant and wet and
dry resilient(i.es., they tend to both resist compression and
to spring back vhan compressed). Cross-linked cellulose
fibers are especially preferrsd for these criteria. (It is
understood, hovever, that cross-linked cellulose fibers are

sufficiently modified that they may no longer be considered
as either cellulcsic, or as natural fibers, per se).

The second group of fibars should all be of high compressive
"modulus and should maintain a relatively high modulus when

vettad. The second group of fibars should also praferably be
vwat and dry resilient.

Suitable synthetic fibers include polyester, polypropylene,
polyethylene, nylon, viscous rayon tibc:s or cellulose
acetate, with polyester being preferred. fibers in the
second group are longer than the fibers tn the first group
of fibers. Preferably, the fibers in the second group o:
fibers have a length of at least about 0.6 cm (1/4 inch)
and more preferably at least about 1.3 cm (/2 inch) . The
denier of the fibers in the second group of fibers is
preferably bigger than the denier of the fibers in the
first group of fibers. The fibers in the second group of
fibers have a denier of between 6 and 40, prcterahly
bcewccn 15 and 30, most preferably bestween 15 and 25.
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14 nei ghboring areas. This maintains absorptive capacity and acquisition
speed. The crinped or coiled synthetic fibers are believed to provide the
core with inproved conpression resistance and resiliency. The resiliency
mai ntains the void space in the core even after |liquids are absorbed into
the core and pressure is applied to the gpre. The void space provides

addi tional storage space for absorbed liquids. It also provides additional
space in which the absorbent gelling materials can swell after taking in

| i quids. Further suitable core arrangenents are described in US-A-
The fibers in the second group may be hydrophilic,

hydrophobic, or partially hydrophilic and partially

-hydrophobic. The fibers in the second group of fibers

preferably have at least some hydrophilic component

(preferably a cellulosic component). The fibers in the second

group of fibers can be provided with a hydrophilic component
' in a number of suitable ways. These include, but are not

limited to coating or treating the fibers to render them, or
at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are crimped polyester fibers. Suitable
‘synthetic fibers are available from Eastman Kodak Textile
Fibers Division Kingsport, TN as the KODEL 200 and 400
gseries. One suitable type of synthetic fiber is the KODEL 410
fiber. A suitable polyester fiber is the KODEL 431 fiber.
These KODEL fibers are preferably crimped at a crimping
frequency of between about S5 and 78, preferably about 6, more_
preterahly 6.3 crimps per linear inch.The fibers are
preferably crimped at a crimping angle of between about 700
and 910, preferably about 889. Crimping provides the fibers

. with improved resilience, among other desired properties. The
fibers have a denier of 15 per filament and a length of about
1.3 em (172 inch). They may be coated with a hydrophilic or
hydrophobic finish hy any suitable method known in the art.

In an alternative embodiment, it is possible to replace the
callulose fibers in the first group of fibers with very
short, low denier synthetic fibers (with hydrophilic
surfaces). The blended core 216 in this -situation would
consist of short, low denier, hydrophilic first group of
- gsynthetic fibers (such as polyester fibers with a CELWET
finish) and long, high denier second group of synthetic
fibers. Such a blended core may also contain particles of
hydrogel-forming polymer gelling agents to increase the
absorptive capacity of the core.

m&mmmwmmmmmmt
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4,988, 344, US- A-4,988, 345 and EP-A-O 198 683. Further possible core
materials are described in US-A-4,475,911. These docunents are incorporated
herein by reference. The sanitary napkin as shown in figures 1 and 2,
al so include any additional

| ayers or other conponents such as are
described in the above-nentioned publications. For exanple, the absorbent

article may conprise an acquisition |layer or patch of cross-1inked

cellul ose fibers positioned between the topsheet 214 and the absorbent core
216. Figure 3 shows a fragmentary portdi

on of a drumtype apparatus for use
in the nmethod of making discrete absorffent cores of absorbent articles in
accordance_with the resent | ny

ntion. The arat_us 20 corrprl ses a
di sc-type MBnARE W‘ﬁ erred ﬁ&??ﬂé‘ I‘Bﬁ:}éf% RAYBEB 5 hood
324, a recﬂ&&i@ﬂlmanthGS“hiahdmsﬂ|mqwmt3§611m ng a

materials. The term "high-speed" ahsorbent gelling materials,
as used herein, means those absorbent gelling materials that
are capable of absorbing exudates at such a rate that they
reach at least about 40%, preferably at least about S0 §, and
nost preferably at least about 90% of their capacity in less
than or equal to about 10 seconds. A suitable method for the
percent rate of capacity is described in U.S. Patent.
Application Nos. 07/637, 090 and 07/637,571 filed by Noel et
al. and Feist, et al. In alternative embodiments, it is also
possible for the high-speed absorbent gelling materials to be
mixed with other types of absorbent gelling materials.

coul d

Preferably, in the émbodiment described immediately above,
-the high-speed absorbent gelling materials are in fibrous
form. Such fibers (though not necessarily high-speed
abgsorbent gelling materials) are discussed more fully in US~-
A=4,885,179. The term *fibrous absorbent gelling materials"
as used herein, is intended to include absorbent gelling
naterials in the form of fibers that are comprised entirely
of absorbent gelling material and bi-component fibers that
comprised at least partially of other materials vhich have
their surfaces coated with absorbent gelling materials.
saitable f£ibrous high speed absorbant gelling material is
known &s FIBERSORB SA7000 formerly manufactured by Arco
Chenical Company of Newton Square, Pennsylvania.

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The
use of higher concentrations of hydrogel-forming polymer
gelling agents may also be possible.

The blended absorbent core 216 is preferably compressed to a
density of at least about 0.06 gon™3 (1 g/ cubic inch) The
blended core 216 may be compressed to densities at least as
high as 0.25 gem™3 (4 g/cubic inch)to improve fluid wicking
vhile still maintaining good softness and flexibility. (The
density values specified sbove do not include the weight of
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plurality of deposition cavities 327 disposed in circunferentially spaced
relationship, two scarfing rolls 331 and 332, a |ugged cylinder. 334 havi ng
a plurality of radially extending |lugs 335, a blow off means or nozzle 336
and.a take-away conveyor 338 conprising a vacuumtype return roll 339 and a
foram nous endl ess belt 340. Means not fhomn are provided for feeding the
fi ber board conprising the first and Ihe second type of fibers-into feed

Cont ot ERRELSHae S8 ko dhl0d 5S4 18R LRI b sl 1

rol | s 331maydbé3&pplied coneyorentire mbsorhbent core 32 or only to
selected portions. Patterned densification allows tailoring

of the. fluid handling properties to a specific need. For

example, the density may be very low in the fluid target area

to maximize fluid acquisition speed, and .density my be very

high near the core edges to maximize fluid wicking.

In one particularly preferred embodiment, the improvéd
absorbent core 216 is an air-laid blend comprised of
approximately 15% of 0.5 inch long, 15 denier per filament
crimped polyester fibers and approximately 85 % of cross-

linked cellulose fibers compressed to a density of about 0.06
gen™3 (1g/cubic inch).

The blended absorbent core 216 can be used as the entire core
or it can be used as one or more layers in a layered

_ construction. The blended absorbent core 216 can be used with
or without an acgquisition layer. The absorbent core can be
used to produce a “profiled"™ absorbent article which is
thicker in the center and tapers so it bacomes thinner at the
edges by stacking layers having relatively large length and

width dimension on top of those with smaller length and
widths. '

-

In a layered construction, one or more layers can consist of
all cellulose or cellulose/hydrogel-forming polymer material
blends. The layers could also have differing fiber and/or
absorbent gelling material content. For example, a higher
percentage of absorbent gelling material could be provided in

the lower layers to provide additional liquid storage
capacity.

The blended absorbent core 216 is beslieved to provide
enhanced performance. The blended absorbent core is believed
" to provide improved fluid acquisition speed and absorptive
capacity. These improvements are believed to result in
reduced leakage. The absorbent core can also be made smaller
and thinner to make the article more comfortable and discrete
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rel ation, means for maintaining a pre-determ ned degree of vacuumin vacuum
mani fol d 344 of drum 326 via vacuum duct 345, and neans for nmaintaining a
predeterm ned | evel of vacuuminside a sector of return roll 339-through
vacuum duct 346. Additionally, a sonewhat columar stream 350 of air-
entrained fibers is shown in Fig. 3 tﬂz be exiting fromthe discharge chute
323 of hammerm || 322 and directed geherally radially towards a sector of
drum 326 having a relatively small circunferential |ength; and an endl ess

st ream d1° Wear ot She shnengthf ofr She fane|iss alse belipved tovbeg

ri ght vargipréved Bdcaifde Ut ithiee cIMped e )U1 1230 syRthetiE: £appgr atLs 20
conpri ses neans f’géeco verti nq%eand encg_l ess l.ength Or roll of. fiber board,
al so r ef9PeENty These Ty FharAcrerigticaare due ke 8 pupbeus
articl ecofiafactor®od edge definition and structural integrity. The
hanrer m | |
' Absorbent cores of the subject composition have a lower wet
density than cores composed entirely of cellulose. The lower
wet density results from the presence of the crimped or
coiled synthetic fibers. Water is not absorbed into the
synthetic fibers, therefore, the modulus of the fibers does
not change when wetted and they do not collapse. The lower
- wet density provides the blended absorbent core with improved
fluid acquisition speed and higher absorptive capa:_:ity. The
lower wet density allows any hydrogel-forming polymer
materials included in the fiber matrix to absorb a2 higher

guantity of liquids since there is more room for the polymer
materials to swell.

The first group of fibers is believed to aid in reducing
leakage. The blended core provides a quantity of small
capillaries which a core comprised of 100% large synthetic
fibers would not have. These smaller capillaries allcw the
core to pull liquids through the topsheet and away fria the
wearer's skin. This improves leakage performance due to a
reduction in the volume of fluid which can exit the product
by running along the skin surface. '

The first group of fibers of the blended core alsoc provides a
wicking capability. This capability results from the small
capillaries mentioned above. This capillary can be enhanced
by densification of the core. The cellulose allows the core
to be maintained at a high density when dry that is generally
not achievable with pure synthetics. The presence of the
crimped or coiled synthetic fibers allows the portions of the
core that are wetted to expand and this reduces the density
of these portiocns. The neighboring densified areas which are
still dry have a high density and provide small capillaries.
The liquids will, as a result, tend to wick into these

This is'the replacement sheet

Date: 2 9 Min 19!



di sassociates the fibers of the fiber board and then discharges a
relatively high velocity stream-of air-entrained fibers through a filter
nmeans conprising a perforated plate 319, the stream being directed
generally radially toward a relatively short circunferential span of the
peri phery of drug 326. The nonentum of tthe fibers in the streaminjects
theminto a deposition cavity di sposed on the perlphery of the drum while

the SUbStaﬂéiéhbbriﬂB' he&«mﬁ%%ﬁb&seﬂsé r{.ﬁ}).@ﬁthe bul k
of the entraingen % r urn upstreamwth respect to the p ery of
the drum afGIBESH &ﬁﬂ FﬁFﬁ yh the forami nous bottomwalls of substantlally

enpty additional deposition cavities by the vacuum naintained in vacuum
1S oy HerbetiyBote cEstba pRELLLD b oo MAGI keI
332.- Then, PER A8 ther core with improved conpression resistance and
resiliency. The resiliency maintains the void space in the
core even after liquids are absorbed into the core and
pressure is applied to the core. The void space provides
additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling
materials can swell after taking in liquids.

Further suitable core arrangements are described in US-A-
4,988,344, US~-A-4,988,345 and EP=A-0 198 683. Furthe:.
possible core materials areleescribed in US=-A=-4,475,911.
These documents are incorporated herein by reference. The
sanitary napkin as shown in figures 1 and 2, could also
include any additional layers or other components such as are
described in the above-mentioned publications. For example,
the absorbent article may comprise an acquisition layer or
patch of cross-linked cellulose fibers positioned between the
topsheet 214 and the absorbent core 216.

Figure 3 shows a fragmentary portion of a drum-type apparatus
for use in the method ot'haking discrete absorbent cores of
absorbent articles in accordance with the present invention.
The apparatus 320 comprises a disc-type hammer mill 322
having a columnar discharge chute 323, a hood 324, a
recirculation manifold 325, a deposition drum 326 having a
plurality of deposition cavities 327 disposed in
circumferentially spaced relationship, two scarfing rolls 331
and 332, a lugged cylinder 334 having a plurality of radially
extending lugs 335, a blow-off means or nozzle 336 and a
take-away conveyor 338 comprising a vacuum-type return roll
339 and a foraminous endless belt 340. Means not shown are
provided for feeding the fiber board comprising the first and
the second type of fibers into feed slot 342 of hammermill
322 at a pre-determined rate:; means for powering and
controlling hammermill 322; means for rotating drum 326,
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fibers disposed in each filled deposition cavity is conpacted a
predeterm ned amount by the action of a lug 335 on the |ugged cylinder 334
to conplete the formation of a discrete airlaid article 351 having good

edge definition and structural integrity as a result of being conpacted
before being removed fromits depositiqmg cavity. This also reduces the

degree of length/width growth of the articles if they are 16 subjected
to cal ender '

i sorete. SFAREAY SpalE 381 BB, B2, A SoRkeYEk S asncENB I or by ) oi ni
action of relstiboyw méansoforcmaiatainingasuprerdetetmined degtee of t he
vacuur in vacuum manifold 344 of drum 326 via vacuum duct
345, and means for maintaining a predetermined level of
vacuun inside a sector of return roll 339 through vacuum duct
346. Additionally, a somewhat columnar stream 350 of air-
entrained fibers is shown in Fig. 3 to be exiting from the
discharge chute 323 of hammermill 322. and directed generally
radially towards a sector of drum 326 having a relatively
small circumferential length; and an endless stream of
discrete absorbent fibrous articles 351 is shown moving
rightwardly on belt 340 or fake-away conveyor 338.

Briefly, apparatus 20 comprises means for converting and
endless length or roll of fiber board, also referred to as a
drylap web, into a stream of discrete fibrous articles having
good edge definition and structural integrity. The hammermill
disassociates the fibers of the fiber board and then :
discharges a relatively high velocity stream of air-entrained
fibers through a filter means comprising a perforated plate
319, the stream being directed generally radially toward a
relatively short circumferential span of the periphery of

- drum 326. The momentum of the fibers in the strear injects
them into a deposition cavity disposed on the periphery of
the drum while the substantially smaller momentum of the
entrainment air enables the bulk of the entrainment air to
turn upstream with respect to the periphery of the drum and
be drawvn through the foraminous bottom walls of substantially
empty additional deposition cavities by the vacuum maintained
in vacuum manifold 344 of drum 326. Each deposition cavity is
preferably overfilled in its entirety and the excess is
scarfed away by scarfing rolls 331 and 332. Then, the mass of
fibers disposed in each filled deposition cavity is compacted
a predetermined amount by the action of a lug 335 on the
lugged cylinder 334 to complete the formation of a discrete
airlaid article 351 having good edge definition and
structural integrity as a result of being compacted before
being removed from its deposition cavity. This also reduces
the degree of length/width growth of the articles if they are
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conveyor return roll 339. Parenthetically, the bulk of the entrainnment air
. exits via substantially enpty deposition cavities because of the flow

i npedi ng effect of the fiber build up in the deposition cavity passing
under the stream 50 of air-entrained fibers. The apparatus 320 further
conprises an optional baffle plate 355 wiich is pivotally nounted on the
upstream|lip of chute 323 by pivot pin 356, a recirculation dunp val ve 358;
and a reci rentijdcted choncalendéitthg Wrterndeling pepbied 2foRrdis P! ate 355

can be adj Lgé)%ﬂ reih 4 e Locity vecior conponent to
the stream oé%?lﬁsﬁ%ﬂ@tﬁpt e pe‘%ighg;&fﬁvgl BER: VO®® drum 326, or
to ot her wi SEFRsiaTRed &Q ithe | takeawa CoBYeYRr by (pintcactiammponnat of

stream 350 blowedt £ \ifo£yTd 336/ | &t Vaduin) iaNdS rabihbCadeRes| d¢ qgucavi ties
327. The Tegihfatidl ' St ed Pl Viss .58Paunth¢ticau¥, the bulk of the |
entrainment air exits via substantially empty deposition
cavities bacause of the flow impeding effect of the fiber

build up in the deposition cavity passing under the stream 50
of air-entrained fibers.

The apparatus 320 further comprises an optional baffle plate
355 which is pivotally mounted on the upstream lip of chute
323 by pivot pin 356; a recirculation dump valve 358: and a
recirculation dump duct 359. The angular positon of baffle
plate 355 can be adjusted to precipitate a downstreanm
velocity vector component to the stresam 350 of fibers to
match the peripheral velocity of drum 326, or to otherwise
provide a sufficient downstream velocity vector conponer{t of
strean 350 to achieve even £illing of both ends of the
deposition cavities 327. The recirculation dump valve 358, .
and the recirculation dump duct 359 are provided to divert
air-entrained fibers from the recirculation manifold 325 when
apparatus 320 is turned off to prevent fibers in the -
recirculation manifold from precipitating deletericus
ramifications during start-up of apparatus 320.

In the apparatus 320, articles are formed in deposition
cavities having lengths of about 17.8 cm and are spaced
about 21.6 cm center-to-center about the pariphery of the
drun. The cavities are configured tc be about 1.8 cm deep
in their end regions and about 3.3 cm in their center spans
in order to make articles 351. The hood wraps the drum
approximately 180°, centered about the upstream wall of the
discharge chute 323. The vacuum manifold 344 spans about
260° of the drum and is so disposed that its upstream end
352 is subjacent the upstream end of the hood and its down-
stream end 353 is positioned just upstream of the return
roll 393 and nozzle 336. The lugged cylinder 334 is
configured generally as shown in with four lugs 335. The
lugs are disposed on the same
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ahd the recirculation dunp duct 359 are provided to divert air-entrained
fibers fromthe recirculation mani fold 325 when apparatus 320 is turned off
to prevent fibers in the recirculation manifold fromprecipitating

del eterious ram fications during start-up of apparatus 320. In the
apparatus 320, articles are formed in position cavities having | engths of
about 17.8 cm and are spaced about 21.6 cmcenter-to-center about the

peri phery of the drum  The cavities are configured to be about 1.8 cm deep

i n their RYFR AF dhe picchhafi thes dapasitian cavdhisas §pafsrumn3asder to
make artilpdmsesiill Tier \asw v e wethbd AcuuYditig e thel 8heenk§oncent er ed

about the e | 1.0of_th .schar chute 323.. The . ,vacuum Ifold 344
spans abo%#w%%[%ﬁl\g&d téfe“ﬁftﬂ‘}d#ta(rggf i%eas'o%%'p’ogé"(f t%taﬁc? ﬂ‘ﬁg‘éieam end
352 is sumpmkent8SRe505th o Fhe hamgernid h agts repnewhatodiike a quasi

centrifugal air blower in as much as it draws air into its
intake. Thus, by connecting the recirculation manifold 25 to
the intake of the hammermill, no other means need be provided
to effect flow in the recirculation manifold.

Apparatus 320 is ﬁreferably operated with the stream 350
having a length L of up to about 35.6 cm and more preferably
from about 25.4 to 30.5 cm: a velocity of stream 350 of from
about 0.61 to 4.47 km.min"l and more preferably from 1.83 to
3.05 km.min"l; a flow rate of stream 350 of from about 28.3
to about 42.5 m3. min~l; a fiber to air weight ratio in
stream 350 of from about 6:1 to about 30:1, more preferably
from about 7:1 to about 16:1; and a peripheral velocity of
drum 326 preferably from about 76 to about 213 m.min"l. The
density of the fiber board, that is supplied to the hammer
mill 320, either from a roll or as discrete boards, is
between 0.4 and 0.6 gcm™3, perferably between 0.45 and 0.50

gcn™2 and has a caliper of between 1.2 and 1.9 mm, preferably
. ocbout 1.67 mm.
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stream end 353 is positioned just upstreamof the return roll 393 and
. nozzle 336. The lugged cylinder 334 is configured generally as shown in

with four lugs 335. The lugs are disposed on the same 17 pitch as the
pitch of the deposition cavities (1@ drum 326. A ham‘reT'nﬁTiﬂﬁHuB 1 anedthe
met hod according to the invention®Can be obtained from

for instance nodel nunber 85R-9505-B. The hamerm || a m ke a

quasi centrifugal air blower in as nuch as it draws air into its |ntake
Thus, by wHAT"ES tCLAIMETh&Ss ecircul ation manifold 25 to the intake of the
hanmerm ||, no other neans need be provided

1. Method of making an absorbent article comprising a

liquid-pervious topsheet, a liquid-impervious backsheet, and
an absorbent core interposed between the topsheet and the -
backsheet, the absorbent core comprising a first type of
fibers that are hydrophilic and a second type of fibers that
are synthetic, the synthetic fibers being of generally two
dimensional or three dimensional structure and having an
average extended length of between 2 and 25 mm, a denier of
between 6 and 40, preferably between 10-and 20 and between 3
and 8 crimps or coils per inch, the two types of fibers
having been mixed and compressed to form a tiher'board, the
percentage of synthetic fibers in the fiber board being at
least 10 % by weight, the method comprising the steps of:
-supplying the fiber board to a defiberising means for
forming individualised fibers or groups of fibers,
-transporting the fibers to a core forming means for forming
an absorbent batt and

-associating the absorbent batt with the topsheet and
backsheet.

2. Method according to claim 1, the synthetic fibers
comprising polyethylene terephthalate.

3. Method according to claim 1 or 2, the synthetic fibers
being crimped and having a crimp angle between 80 and 120 O.

4. Method according to any of the previous claims, the

fibers after defiberisation being passed through a filter
means.

5. Method according to claim 4, the filter means comprising
a perforated plate having apertures of a diameter that is

equal to at least halve the average extended length of the
synthetic fibers.
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to effect flowin the recircul ati on nanifol d. Appararus—S?@—l—s—pref*a'-abJr
. operated with the stream 350 having a length L of up 40

and
more preferably fromabout 25.4 to 30.5 cm a velocity 8 een
fromabout 0.61 to 4.47 kmmin[err] and nore preferabl E 3 05
kmmn[err]; a flowrate of stream 350 of from about. 2
a fiber to air weigh?® ratio in stream 350 of from about

nerr]. mn[err]:
6:1. to about 30:1, nore preferably fromabout 7:1 to about 16:1; and a

peri pher & . velMetitod adcchrdd By G praifaim i,y tiveorfiidikan meRtso czdmprh.siiaa

mmn[err qfi\?i havilq | taq anmer
mll gZO J(_‘Pi‘fe rom ﬁ% ?#m‘ﬁaﬁlgslﬁeétjeh bo dsa'S et vveen Ol% alr%d 0.6
gecrferr] % bls?m Qf fthe, RynEhefif § ?’] ‘and has a caliper of

between 1.2 and 1. 9 mm preferably obout 1.67 nm

7. Fiber board for use in the method according to any of
the previous claims, the fiber board comprising a-first type
of fibers that are hydrophilic and a second type of fibers
that are synthetic, the synthetic fibers being of generally
three dimensional structure and having an average extended
length of between 2 and 25 mm, a denier of between 10 and 20
and between 3 and 8 crimps or coils per inch, the two types
of fibers being mixed and compressed to form a fiber board,

the percentage of synthetic fibers in the fiber board being
at least 10 % by weight.

8. Fiber board according to claim 7, the synthetic fibers
comprising polyethylene terephthalate.

9. Fiber board according to claim 7 or 8, the synthetic

fibers being crimped and having a crimp angle between 80 and
120 O, :

* [ L M S *
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18 What is clainmed is: 1. Met hod of making an absorbent article (210)
conprising a |liquid-pervious topsheet (214), a liquid-inpervious backsheet
(218), and an absorbent core (216) interposed between the topsheet (214)
and the backsheet (218), the absorbent core (216) conprising a first type
of fibers that are hydrophilic and a second type of fibers that are
synthetic, the synthetic fibers being of,generally two dinensional or three
di mensi onal structure and having an average extended | ength of between 2
and 25 mm a decitex of between 6,6 and 44 (denier of between 6 and 40),
and between 1.2 and 3.2 crinps or coils per cm (3 and 8 crinps or coils per

inch), therssReorReS ANDf | REFEoDaVORY MERTNG XASEEHHEENIO MARAGEEE  @sTREM a
fiber boa%%BﬂH@%ARBrcentage of synthetic fibers in the

Abstract

- In a process of making an absorbent article (351) such as a
ganitary napkin or a disposable diaper, hydrophilic fibers and
crimped or coiled synthetic fibers are supplied in a single
fiberboard to a defiberising means such as a hammermill (322).
The process results in a homogeneous and resilient blended
absorbent core that can be produced using a single defiberising
unit. The crimped or coiled fibers pass through the defiberising
means without their two- or three-dimensional structure being
adversely affected at a relatively low defiberisation energy.

Figure 3
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fi ber board being at |east 10% by wei ght, the nethod conprising the steps
: of : supplying the fiber board to a defiberising nmeans for fornng

i ndi vidualised fibers or groups of fibers, transporting the fibers to a
core formng neans for form ng an absorbent batt and associ ating the

absorbent bait with the topsheet and backsheet. 2. Met hod according to
claim1, characterised in that the fibers have a decitex of between 11 and
22 (denier of between 10 and 20). 3. Met hod according to claim1l or 2,
characterised in that the synthetic fibers conprising polyethyl ene

terepht hal ate. 4. Met hod accor di ﬂd%o any of the previous clains,
characterised in that the synthetic fibers being crinped and having a crinp

angl e between 80[err] and 120[err]. 5. Met hod according to any of the
previous clainms, characterised in that the fibers after defiberisation
bei ng passed through a filter neans.
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19 6. Met hod according to claim5, characterised in that the filter
means conprising a perforated plate having apertures of a dianeter that is
equal to at |east halve the average extended | ength of the synthetic

fibers. 7. Met hod according to claimb5, characterised in that the filter
means conprising a plate having longitudinal slits having a |l ength of at
| east the extended | ength of the synthetic fibers. 8. Fi ber board for

use in the nmethod according to any of the previous clains, characterised in
that the fiber board conprises a first type of fibers that are hydrophilic
and a second type of fibers that az?zynt hetic, the synthetic fibers being
of generally three dinensional str re and having an average extended

| ength of between 2 and 25 mm a decitex of between 11 and 22 (denier of
bet ween 10 and 20) and between 1.2 and 3.2 crinps or coils per cm (3 and 8

ey d

ond e
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cri fr%)s'"or coils per inch), the two types of fibers being m xed and "_‘”“”"3""
conpressed to form.,a fiber board, the percentage of synthetic fibers in the

fiber board being at |east 10% by wei ght. 9.  -Fi-ber- bggnd according to.
claim8, characterised in that the synthetic f[ be TOFENA g pet hg&t,eneg
terephthal ate. 10. Fi ber board according to cla efearﬂfg,z”cﬁar aaixem 5Ed '

in that the synthetic fibers being crinped andq
80[err] and 120[err].

pdg:{i . to 5.%:,_ e |

L Y e
What is claimed is: i

................

1. Method of making an absorbent article (210) comprising a liquid-pervious
topsheet (214), a liquid-impervious backsheet (218), and an absorbent core
(216) interposed between the topsheet (214) and the backsheet (218), the
absorbent core (216) comprising a first type of fibers that are hydrophilic and a
second type of fibers that are synthetic, the synthetic fibers being of generally
two dimensional or three dimensional structure and having an average
extended length of between 2 and 25 mm, a decitex of between 6,6 and 44
N (denier of between 6 and 40), and between 1.2 and 3.2 crimps or coils per cm
(3 and 8 crimps or coils per inch), the two types of fibers having been mixed
and compressed to form a fiber board, the percentage of synthetic fibers in the
fiber board being at least 10% by weight, the method comprising the steps of:

- supplying the fiber board to a defiberising means for forming
individualised fibers or groups of fibers,

- transporting the fibers to a core forming means for forming an absorbent
batt and

- associating the absorbent batt with the topsheet and backsheet.

2. Method according to claim 1, characterised in that the fibers have a decitex of
N between 11 and 22 (denier of between 10 and 20).
3. Method according to claim 1 or 2, characterised in that the synthetic fibers

comprising polyethylene terephthalate.

4, Method according to any of the previous claims, characterised in that the
synthetic fibers being crimped and having a crimp angle between 80° and 120°.

5. Method according to any of the previous claims, characterised in that the fibers
after defiberisation being passed through a filter means.

(0
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Method according to claim 5, characterised in that the filter means comprising a
perforated plate having apertures of a diameter that is equal to at least halve
the average extended length of the synthetic fibers.

Method according to claim 5, characterised in that the filter means comprising a
plate having longitudinal slits having a length of at least the extended length of
the synthetic fibers.

Fiber board for use in the method according to any of the previous claims,
characterised in that the fiber board comprises a first type of fibers that are
hydrophilic and a second type of fibers that are synthetic, the synthetic fibers
being of generally three dimensional structure and having an average extended
length of between 2 and 25 mm, a decitex of between 11 and 22 (denier of
between 10 and 20) and between 1.2 and 3.2 crimps or coils per cm (3 and 8
crimps or coils per inch), the two types of fibers being mixed and compressed to
form a fiber board, the percentage of synthetic fibers in the fiber board being at
least 10% by weight.

Fiber board according to claim 8, characterised in that the synthetic fibers
comprising polyethylene terephthalate.

Fiber board according to claim 8 or 9, characterised in that the synthetic fibers
being crimped and having a crimp angle between 80° and 120°.
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