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(54) Title: }ESILIENT FLUID TRANSPORTING NETWORK FOR USE IN ABSORBENT ARTICLES +/

{57) Abstract

The present invention provides a resilient fluid transporting network suitable for use in absorbent articles. The fluid transport network
includes a plurality of bicomponent capillary channel fibers capable of intra-fiber fluid transport. The fibers have a base portion and at
least two walls extending from the base portion to form an external capillary channel. The walls and -the base portion are made of a
first polymeric material which has a first melting point temperature. The distal ends of the capillary channel walls are made of a second
polymeric material which has a second melting point temperature lower than the first melting point temperature. When heat is applied
to the bicomponent fibers at a temperature below the first melting point temperature and above the second melting point temperature the
bicomponent fibers bond together at their distal ends to form an interconnected network of capillary channel fibers capable of inter-fiber

fluid transfer between the capillary channels of the bonded capillary channel fibers.




article, it is inportant that the nonwoven material be soft, resilient,”and:~
confortable. In 35 addition, it is desirable if the transportlng nenber |s
capabl e of acquiring and transferrlng fluid within the nenber itself and tol
adj acent nmenbers and eventually into the absorbent core. Nonwoven materials
formed fromcapillary channel. fibers have been found 2 useful in

di sposabl e absorbent articles. These fibers typically hold fluid with

hi gher capillarity (nore tightly) than surrounding | arger pores. Therefore,
it would be desirable to achieve direct, channel-to-channel, or inter-fiber -
fluid transfer -between bonded fibers, holding the fluid nore tightly than

if the fluid is passed through the large 5 . surrounding pores. Therefore,

it is desirable to provide an absorbent article with one or nore nonwoven
fluid transporting nenbers having the ability to transfer fluids within the -
menber and to adjacent |ayers or nembers. It is also desirable to have a
fluid transporting nmenber which is soft, resilient, and confortable to the
user. 10 SUMMARY OF THE | NVENTI ON The present invention pertains, in a
preferred enbodinent to a resilient fluid transporting network conprised of
a plurality of capillary channel fibers capable of intra-fiber fluid
transport. The fibers have a base portion and at least two capillary 15
channel walls extending fromthe base portion to forman open capillary
channel . The capillary channel walls have a base end and a distal end. The
base portion and the portion of the capillary channel walls adjacent the
base portion are conprised of a first .
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pglyneric nmaterial having a first nelt tenperature. The distal ends of the
capillary chaMREF2%E6 | s are conpri sed of a second pol yneric nep€fiygdsiodssg NY
a second nelt 20 tenperature lower than that of the first nelt tenperature
such that when heat is applied to the fibers at a tenperature bel ow t he
first nelt tenperature and above the second nelt tenperature the fibers
bond together at their distal ends to forman i nterconnected network of
capillary channel fibers capable of inter-fiber fluid transfer between the
capillary channels of bonded fibers. The network is al so capabl e of
resilient recovery 25 from HBESILEENT SRUIDIRANSPOBRTENGNETWORKI/ or

tension, without the |oss of capiFORUSEJN ABSORBENDARTICLESdes a uni que
conbi nation of jow density (for softness, confort, fit, and fluid
acquisition) with the high capillarity of the channels, all with resilience
and in-use durability. Preferably, the first and second polyneric
materials are substantially 30 .-hydrophilic. The present invention also
pertains to an absorbent article. The absorbent article includes a fluid

i npervi ous topsheet, a fluid inpervious backsheet joined to said topsheet
and an absorbent core positi-oned between the topsheet and the backsheet. In

a preferred enbodi nent, the ahsor bentFIELDIQF FHE INVENTIONes a fluid 35
transporting network pogfd i g&ﬂ,ﬂ%ﬂw Fﬁﬁs t .
core. The fluid tra?ns orﬁh‘% net wor mﬁ%ﬁgg@ﬁ% ur g?’?‘?? %ﬁv@?isgﬁn%ﬁgﬁgoﬁtuse fn
capi | lary channel #9sgeeat @@p‘_’éﬁb_e‘“ﬁﬂ‘ ¥snSATAFY apking,u aed (meses gpacifically, ® |an fluid
aPOL her preferred gai]mpdnmg_ ‘hﬁEtw____ c_srhetfo_ pisdieet a a%mi@seot:sﬁaﬁ, P‘s’fﬁ% eipilmpl lchidrinkl fibérs
,? ran Isggmt) 9n|egt Capvlavhxcﬁ "afe cltnd’ftvnné'uea&ly clgp_a%ies of a_ aa-éb%r %fuid tr}tar{s er Ar \gxrckfngualn which are
15 bonded to one another to forT. a resilient fluid transporting network capable of
inter-fiber fluid transfer between the capillary channels of the bonded capillary channel

fibers. _

20 A wide variety of structures which absorb and transport body fluids are known

in the disposable ,}bmrbent article art. Commercial disposable absorbent articles
include diapers, adult incontinent products, catamenial pads, and bandages. Disposable
products of this type comprise some functional members for accepting, transporting
and retaining: fluids. Typically, such sanitary napkins, disposable absorbent articles
2s  include a fluid-permeable topsheet, an absorbent core and a fluid-impermeable
backsheet. In addition, the disposable absorbent articles may include an acquisition
layer or secondary topsheet positioned between the topsheet and the absorbent core.

In the case of catamenial pads, users have come to expect a high level of
performance in terms of comfort and fit, retention of fluid, and minimal staining and/or

30  soiling of undergarments and clothing. Above all, leakage of fluid from the absorbent
article is regarded as totally unacceptable. _

In -order for a nonwoven material to function well as a fluid transporting
member, i,e.,.as the topsheet, secondary topsheet, or absorbent core on an absorbent
article, it is important that the nonwoven material be soft, resilient, and comfortable. In

35 addition, it is desirable if the transporting member is capable of acquiring and
transferring fluid within the member itself and to adjacent members and eventually into
the absorbent core. '

Nonwoven materials formed from capillary channel fibers have been found



addition, the absorbent core may include a fluid transporting network -
conpri sewoais;2esspl ural ity of biconponent capillary channemﬁé capabl e of?
intra-fiber fluid transport. 5 BRI EF DESCRI PTI ON OF THE I the,
speci fication concludes with clainms particularly pointing out and _
distinctly claimng the present inventiorg it is believed that the present

i nvention will be better understood fromthe foll ow ng description in

o 00 s 7 JREGQTRA B hictld * ¥rBdoinded o) ol il SUFH S

nuneral s i denti

I den
of a sanitary mﬁ‘mw (mene tightly) shan surroynding, Jargerr pornakaherefme,aWavyoulé beor e
clearly s[wwn déaﬁabl@fﬁétai:l?iﬁd aim{ chadifielstdRdhhsie), &aﬁ.kérlﬁbteFEﬁd ﬁ'al'lsferabetw%en
cross-sectional i sani 0 aken I on
o o5 S0t " Wonte M, Holting 8 A R HhBhY Bb bRl i arer Bl i frge
Il I'ustratlosn odurrtohadmgpoxéstransportl ng network of the present invention,
t he bi corrponent ca n t.he S tdnd %" rk
have a "U'-shaped gir'lgéggﬁ%éég{‘ﬁ Mrﬂ}%%ﬁo Be a abfsﬁ%ﬂe%'gfrg Qgﬁ dsggoﬁeﬁwéo
the fluid tranRqnovavem guidctrenspertios memabersg b a\m shility g tr er:ﬁmshsswundn of
two bi CO”FC’”enl{neQB&' H?Ed’ aajaamqh yerd OPhembeds. It is alsoF&e@%ra%e'tS l.i;alv&a tg)luxd |
cross-sectional view of a | ber s a
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7 is a cross-sectional viewof a multiple "H'- shaped capillary channel
fiber; and FIG 8 is a cross-segn sty e aped capillary

channel fiber. 25 DETAI LED DESCR T T used herein, the
term "absorbent artThe mmﬂmtlvmpmeeavmfsrreelsmbo&mwmmsﬂmtlﬂuuly (
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intra-fiber fluid transport. The fibers have a base. portion and at least two capillary

15 channel walls extending from the base portion to form an open capnllary channel. The
capillary channel walls have a base end and a distal end. The base portion and the.
portion of the capillary channel walls adjacent the base portion are comprised of a first
polymeric material having a first melt temperature. The distal ends of the capillary
channel walls are comprised of a second polymeric material having a second melt |

20 temperature lower than that of the first melt temperature such that when heat is applied
to the fibers at a temperature below the first melt temperature and above the second
melt temperature the fibers bond together at their distal ends to form an interconnected
network of capillary channel fibers capable of inter-fiber fluid transfer between the
capillary channels of bonded fibers. The network is also capable of resilient recovery -

25 from deformation, such as compression and/or tension, without the loss of capillarity.

This network provides a unique combination of low density (for softness,
comfort, fit, and fluid acquisition) with the hlgh capillarity of the channels, all with
resilience and in-use durability. )

Preferably the first and second polymenc materials are substantlally

30  hydrophilic.

The present invention also pertains to an absorbent article. The absorbent
article includes a fluid impervious topsheet, a fluid impervious backsheet joined to said
topsheet and an absorbent core positioned between the topsheet and the backshest.

In a preferred embodiment, the absorbent article also includes a fluid

35 transporting network positioned between the topsheet and the absorbent core. The
fluid transporting network includes a plurality of blcomponent capxllaxy channel fibers
capable of intra-fiber fluid transport.
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or in proximty to the body of the wearer to absorb and contain the various
exudat es 30 wresebessged from the body. The term "absorbent arty )
i it ended to include diapers, catanenial pads, sanitary napki n?ﬁhﬁswbs%ss
pantiliners, incontinence pads, and the |ike. The term "di sposable” is used
herein to descri be absorbent articles which arg not intended to be ;
| aundered or otherw se restored or reused as an absorbent article (i.e.,

they are intended to benGnsmher preferrliteibodingdntthé topiRect A beRioRippsaibt/a phufllity
be recycl ed, corrpo%t d 35 or otherw,se digposed I"el .an environnentally
conpati bl e manner)® ﬁcmﬂﬁ‘?'feﬁ'r APy o"rhﬂ‘@‘?'Fﬁ @%ﬁ E?’é‘% PE r‘%“’c‘gb"ébg‘élab‘éﬂ’csf’°“- In
articles which ar edditionetheabsarbentrcare maprinciudend fleid tramgporting nbvdrk comprised of a
coordi nated entity : . ' t il agi.

parts | ke a sepa ity bicoiBbnttf citharh CHlshbHHaGRARMIE LB Mg 1! Frapspe(
di sposabl e absdrbent article of the present invention is the catanenial

pad, sanitary napkin 20, shown MM%EMterm
"sanitary napkin" refer 0.an a rbent art)cle, ch1s worn by females 5
adj acent to the pudenda\ﬁhﬁ"e&'feoﬁp ghion con rih 4%‘”? fpart ¥riainging gitqand
whi ch i s intended distinethysclaimingithe poesent invemtiontit iscieliévedithat thé Presérit Grivenier will be

di sch fromt ' . bl aod. . d U .
[nter abial  devi car i prdaif doliwind GRepelE I Gnurblon iy 1 pcspmapovin
the wearer's visst idsewiags ivwhichdikofeference nimeralpidentify idemtical ielementsiapd wheesinis ed
herein, the term"puderggl " &% &) plﬁﬁvie@eof’étsﬁﬁi 'tﬁpﬁh%’iﬂ ?o ns 'of e Sanitary

genitalia It should be understood,” however hat the present 1 nventjon Is

al so applicabl e t 3B é’Pt'F‘EHWi‘H%“WFFQTﬁﬁ@Viﬂ‘ £Pastaustion ot the sanitaptnagkin;
pantiliners, or other &IGoRksMtcrossisecticiml sieaofthe isanitany ndpkie of FEGS] taked aldng
| i ke. The sani taryse&mlﬂngzgg has two surfaces, a body-contacting surface or

"body
1 FIG. 3 is an enlarged, segmented perspective illustration of the fluid

transporting network of the present invention, the bicomponent capillary channel fibers
of the fluid transporting network have a "U"-shaped cross-section;
FIG. 4 is a greatly enlarged, segment of the fluid transporting network of FIG.
3, illustrating the intersection of two bicomponent capillary channel fibers;
20 FIG. 5 is a cross-sectional view of an "H"-shaped capillary channel fiber;
FIG. 6 is a cross-sectional view of a multiple "U"-shaped capillary channel fiber;
FIG. 7 is a cross-sectional view of a multiple "H"-shaped capillary channel fiber;

FIG. 8 is a cross-sectional view of a "C"-shaped capillary channel fiber.

23 :
DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "absorbent article" refers to devices which absorb and

contain body exudates, and, more specifically refers to devices which are placed against

or in proximity to the body of the wearer to absorb and contain the various exudates

30 discharged from the body. The term "absorbent article” is intended to include diapers,

catamenial pads, sanitary napkins, pantiliners, incontinence pads, and the like. The

term "disposable” is used herein to describe absorbent articies which are not intended

to be laundered or otherwise restored or reused as an absorbent article (i.e., they are

intended to be discarded after a single use, and, preferably, to be recycled, composted

35 or otherwise disposed of in an environmentally compatible manner). A "unitary”

absorbent article refers to absorbent articles which are formed of separate parts united

together to form a coordinated entity so that they do not require separate manipulative



surface" 20a and a garnent surface 20b. The sanitary napkin 20 is shown in '
FIG 1 a§¥&§ \égsewed fromits body surface 20a. The body surface 20a is
i nt ended soe worn adjacent to the body of the wearer. TRETFHP5e5%6 surface,
20b of the sanitary napkin 20 (shown in FIG 2) is on the opposite side and
is intended to be placed adjacent to the wgarer's undergarnments when the
sanitary napkl n 20 is worn. The sanitary napkin 20 has two centerlines, a

I ongi t udi nal n ’ ransverse centerline "t". The term
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adjacent to the body of the wearer. The garment surface 20b of the sanitary napkin 20
(shown in FIG. 2) is on the opposite side and is intended to be placed adjacent to the
wearer’s undergarments when the sanitary napkin 20 is worn.
The sanitary napkin 20 has two centerlines, a longitudinal centerline "I" and a
20  transverse centerline "t". The term "longitudinal®, as used herein, refers to a line, axis
or direction in the plane of the sanitary napkin 20 that is generally aligned with (e.g.,
approximately parallel to) a vertical plane which bisects a standing wearer into left and
right body halves when the sanitary napkin 20 is womn. The terms "transverse" or
"lateral” as used herein, are interchangeable, and refer to a line, axis or direction which
25 lies within the plane of the sanitary napkih 20 that is generally perpendicular to the .
longitudinal direction.
~ FIG. 1 is a top plan view of the sanitary naplcm 20 of the present invention in its
flat-out state with portions of the structure being cut-away to more clearly shown the
construction of the sanitary napkin 20 and with the portion of the sanitary napkin 20
30 which faces or contacts the wearer 20a oriented towards the viewer. As shown in FIG.
1, sanitary napkin 20 preferably comprises a liquid pervious topsheet 22, and a liquid
impervious backsheet 23 joined with the topsheet 22, an absorbent core 24 positioned
between the topsheet 22 and the backsheet 23, and a fluid transporting network or
secondary topsheet 27 positioned between the topsheet 22 and the absorbent core 24.
I FIG. 1 also shows that the sanitary napkin 20 has a periphery 30 which is
defined by the outer edges of the sanitary napkin 20 in which the longitudinal edges (or
"side edges") are designated 31 and the end edges (or “ends") are designated 32.



N .
5 Sanitary napkin 20 preferably includes side flaps or "wings" 34 that are
f ol ded ar oun¥Q¥&9%%60t ch portion of the wearer's panties. The ’ﬁ"ﬁ 34
can serve a nunber of purposes, including, but not linted to pr ec é
the wearer's panties fromsoiling and keeping the sanitary napkin secured

to the wearer's panties. 5 : FIG 2 is & cross-sectional view of the
sani tary napkin 20 taken al ong section line 2-2 of FIG 1. As can be seen
in FIG 2, the sanitarysm}y' )ﬁcid&@i iqe g

e o aagl 8 BRCHE 200,
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t hrough t he body t | gy
{ransporting net m@;ﬁ:m flinff) e ever@'%&hs@mtﬁghﬁrﬂ&bﬁ Bleef’érll&u' fheludes

absorbent core 15 a8 8, de3ps)\ 3G dar attaehipg @6t sapitanys ﬂﬂdﬂpreﬁ?/l@ethﬁ'
gradi ent of capi | | undgrgarmérit@f theowvarer RémfovablRyeRase lﬂlgrsaﬂdcdvbﬁthfﬂauh%:ve fastening

event ual |y o Bears 3638 kebs the ARG Im SEKGn £ e Plisc habehe prStchportion
article into ites wofitheundergarmentqprior toyuse, absorbent core. The topsheet 22 is
conpliant, soft feelingy ﬁﬁﬁfdﬂ% %Jﬁdgﬁ i‘tlbdgmﬁﬁalt A'aR4 astréQSVfég dﬂ'eonon, the

Furt her, the topsheet 22 1s |qU| Vi O perm I qui

menses and/or uri n@fitary napkini20yal Wl@mghw,swhhh@(ﬂbsbrecﬁotsmomﬂﬁ@-
topsheet 22 may bedow thiw rmd Bédylhﬁxtm 1ophiRed A2S athe flyid
woven and nonwoven_nater.i a 2é dc uch as a erture f or med
t her mopl astic fil ?fé‘?gﬂf'g@ 8I 587 ‘"F?TW ﬂ?r'ﬁﬁ‘o‘?‘ ¢-8e BRiATPEN cPEe

filnms, porous isoaniﬁ, thattmayubeaprosided.a The objectxve is to provide a gradient of capillary suction
between the topsheet 22 and the fluid transporting network 27 and the absorbent core
24 such that fluid is eventually drawn in the “Z" direction and away from the topsheet
of the article into its ultimate storage layer, absorbent core.

The topsheet 22 is compliant, soft feeling, and non-irritating to the wearer's
20 skin. Further, the topsheet 22 is liquid pervious permitting liquids (e.g., menses and/or
urine) to readily penetrate through its thickness. A suitable. topsheet 22 may be
manufactured from a wide range of materials such as woven and nonwoven materials;
polymeric materials such as apertured formed thermoplastic films, apertured plastic
films, and hydroformed thermoplastic films, porous foams, reticulated foams,
2s  reticulated thermoplastic films, and thermoplastic scrims. Suitable woven and
nonwoven miaterials can be comprised of natural materials (e.g., wood or cotton
fibers), synthetic fibers (e.g., polymeric fibers such as polyester, polypropylene, or

polyethylene fibers) or from a combination of natural and synthetic fibers.
A preferred topsheet 22 comprises an apertured formed film. Apertured formed
3 films are preferred for the topsheet because they are pervious to body exudates and yet
non-absorbent and have a reduced tendency to allow liquids to pass back through and
rewet the wearer's skin. Thus, the surface of the formed film which is in contact with
the body remains dry, thereby reducing body soiling and creating a more comfortable
feel for the wearer. Suitable formed films are described in U.S. Pat. No. 3,929,135
3s  issued to Thompson on December 30, 1975; U.S. Pat. No. 4,324,246 issued to Mullane
et al. on April 13, 1982; U.S. Pat. No. 4,342,314 issued to Radel and Thompson on
August 3, 1982; U.S. Pat. No. 4,463,045 issued to Ahr on July 31, 1984; U.S. Pat. No.



25 reticulated thernoplastic filnms, and thernoplastic scrins. Suitable
woven anadyodgsen material s can be conprised of natural npaterials (e.g.
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by treating it with a surfactant such as described in U.S. Pat. No. 4,950,264 issued to

Osborn on August 21, 1991 and U.S. Pat. No. 5,009,653 issued to Osborn on April 23,
1991 both of which are incorporated herein by reference.

While the present invention will be described in the context of provndmg a fluid
transporting network suitable for use as a secondary topsheet or an acquisition layer in

a disposable absorbent article such as a sanitary napkin, the present invention is in no

way limited to such application. To the contrary, the present invention may be
practiced to great advantage in many situations Where_- it is desired to transfer fluid from
one point to another. For exatnpie, the fluid transporting network of the present
invention may also be used as a topsheet or an absorbent core in a disposable absorbent
article. The detailed description of a preferred structure and its use as a secondary
topsheet in a sanitary napkin will allow one slnlled in the art to readily adapt the
invention to other devices.

The fluid transporting network or secondary topsheet 27 transports fluid from
the topsheet 22, to the fluid retaining means, i.e., the absorbent core 24. Preferably,
the fluid transpomng network 27 as seen in FIGS. 3 and 4, is a resilient, three-
dimensional, bonded network comprised ofa plurality of bicomponent capillary channel
fibers 25 having an open capillary channel 29. Although the caplllaty channel fibers
herein may have one capillary channel or a- plurality of capnllary channels, for
convenience the plural form "channels” is used with the intent that it shall refer to a
singular "channel” in fibers that can have either one such channel or a plurality of
channels as fibers having more than one channel. The fibers are further characterized in
that the cross-section of the capillary channels is open along a substantial length of the’

¢
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surfactant | wogespeésgorated into the polymeric material of the formed film
t opsheet 22 such as descrl bed in U S. Patent Application Seri §FTN§95’°5336
07/ 794,745 entitled, "Absorbent Article Having A Nonwoven and [err] Film
Coversheet" filed on Novenber 19, 1991 by Aziz et al. Alternatively, the
body surface of the topsheet 22 can be made hydrophilic 15 by treating it
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The base portion 40 and the walls 41, excluding the distal end 45, of the

capillary channel fibers 25 are preferably comprised of a first polymeric material having
20  a first melting point temperature. The distal ends 45 of the capillary channel walls are
preferably comprised of a second polymeric material having a second melting point
temperature iower than that of the first meiting point temperature. As used herein, the
term melting point refers to the temperature at the peak of the melting endotherm, at
which point the solid and liquid states are in equilibrium. When heat is applied to the
25 fibers at a temperature below the first melting point temperature and above the second
melting point temperature the fibers bond together at their distal ends to form an
interconnected network of capillary channel fibers capable of intra-fiber fluid transport
between the capillary channels of the bonded capillary channel fibers.
Preferably, the individual capillary channel fibers 25 are formed by the
30 coextrusion of two polymers. The polymers used for the base portion 40 and the walls
41 including the distal ends 45 should both be flexible. In addition, the two polymers
chosen should have adequate strength to withstand the normal wear and tear expected
when used as a fluid transporting network 27 in an absorbent article 20. Furthermore,
the polymers should be safe for human contact.
3s The capillary channel fibers used herein can be prepared from any convenient
polymer which is non-swelling when wet. Polymers such as polyethylene,
polypropylene, polyester, copolyester, nyion, and the like, are useful herein, so long as
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temperature. Thg: Grsdedding Feitrictions) ad Nted2dve 2Ry WP 38 Thr Webdomi rBasons, a
depth:width ratio of greater than about 1.3 is typically employed. Typical and readily
" 15 producible capillary channel fibers which are quite satisfactory for use herein thus have
a depth-of-walls of about 38 microns and a width-between-walls of about 21 microns
and a denier per filament of about 15. The walls, themselves, are typically about 3-15
microns thick. Although variations in these dimensions are acceptable, capillary
channel fibers prepared from polyesters and having these characteristics are quite
20  effective for their intended purpose. Such fibers can be prepared using convenient
operating equipment and readily withstand pressures of the type encountered in sanitary
devices, especially sanitary napkins and pantiliners, without collapse or spreading of the
capillary channel walls to such an extent that their capillary function is lost.
Generally, bicomponent capillary channel fibers may be made by extrusion as is
2s  generally disclosed in commonly assigned U.S. Pat. No. 5,200,248 issued to Thompson
et al. on April 6, 1993: and U.S. Pat. No. 5,242,644 issued to Thompson et al. on
September 7, 1993 and each of which is hereby incorporated herein by reference
combined with bicomponent extrusion techniques generally known to those skilled in
the art. The bicomponent fibers may then be curled, cut into staple lengths, air laid,
30  bonded by through-air bonding, and hydrophilized such as by surfactant application. In
a through-air bonding process, for example, densification of the web of bicomponent
capillary channel fibers may be desirable to promote a sufficient density of channel-to-
channel bond sites. Methods such as compaction, pre-embossing, and calendaring are
known to those skilled in the art. Sepafately, it will be appreciated that bonding times
35 and temperatures are adjusted to achieve sufficient softening, melting, and even flow of
the low-melt polymer tips such that strong bonds are achieved, yet balancing this with
non-clogging of the capillary channels at bond sites.
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1s  topsheet or absorbent core.

At the bond sites, liquid automatically transfers from one fiber to another. This
transfer is valuable not only through allowing more fibers to participate in fluid
handling, but because it is accomplished without interruption of the high capillary
suction (e.g., 5-20 cm. of water) characteristic of individual capillary channel fibers.

20 The large inter-fiber pores' accept and capture liquid quickly. These pores are
then emptied as liquid is wicked away by the interconnected network of fine capillary
channels and deposited elsewhere such as in an absorbent core. This structure might be
described as "self-draining”, since when properly connected to a storage material it
empties itself in preparation for the next infusion of fluid.

35 - The capillary channel fibers can have various shapes to provide particular
advantages in certain product applications. For example, the capillary fibers can have 2
*U"-shaped cross-section as shown in FIG. 3. In addition, the capillary channel fibers
can have an "H"-shaped cross-section as shown in FIG. 5. Capillary channel fiber 25
shown in FIG. 5 have two opposing open capillary channels 29 defined by a single base

30 portion 40 and capillary channel walls 41. The base portion 40 and the walls 41,
excluding the distal ends 45, are comprised of a first polymeric material having a first
melting point temperature. The distal ends of the capillary channel walls are comprised
of a second polymeric material having a second melting point temperature lower than
that of the first melting point temperature.

35 FIGS. 6 and 7 are cross-sectional views of other capillary channel fiber shapes
that are suitable for use in creating a fluid transporting network. FIG. 6 is an example
of a multiple "U"-shaped capillary channel fiber. The multiple "U"-shaped fiber 25 has



of about [err]. Thus, by heating the capillary channel fibers above [err]
and bel ovWpesRY656 he rreltl ng point tenperature of the distal ends is
exceeded, thus all u ng.the. tibees._to-bond together along RGTLV$9505336 o

ends. Anot her exanp S Egm@gt@,—:&,\plyrrer conmbi nation is a fiber having
wal | s and base port on n’ﬂ@. pol yster (PET) having 10 a nelting point

of about [err] to .-.=---—-—:-———-r--a-aa——a-;-| stgl ends- of the fibers nade from
I ter hagi t . out err
copol yeste usn@eebaa@bsmasm%ma ﬂhaamptf?s %3&.%@‘]" &9 J{hggv f

h: dt h
gﬁlto t pr \cl)mc et55| ;lgta#%@?‘;q ‘E’he Ca$° )QL“ matenialjuhile the distab ends45 #re madetﬁrwm second
reasons, a depipblymierit Imaterial (ha\ﬁﬁg 8 rmelfigy 61hﬁfhniyéﬂiﬁ§re Jower thah ¥ Yy
el ovet” 10! SaleIriGor e Mg pLBHA. aaa%mﬁ@n?ﬁﬁii‘%ﬁ;‘%ﬁ;fh
38 mcrons and ﬂaﬂmlﬂfﬁ"MGheMbﬂ has asinglo bate Rirtion 40 with aplurality o inalls HET
filament of ab@id‘éndlﬁg theRron® | The will'keif‘isﬁh\%ﬁe glﬂngﬁsg ?’B'.X%é% éageg'@]"%[d?’ the glstal

m crons thick. tlons in t ese
capi l'lary chan ﬁ@# Wﬁ@r'@‘% fhsesand polymers material bavingia meltinggpaistetemperature -
characteristi ciomrehmxheﬁrsﬂﬁolyméﬁemhteﬁﬂ for their intended purpose. Such

i thet aﬁS”p?ZSEL?E‘;‘”ﬁ ¥R N BN Mot BEertknd Sapilny haans Bber 2 SBmna e 1y

sani tary napki n6"-skap amss-sem“s;rhwﬁbercﬁtns defiried bya singlesliu’sle itiog 40fanH RRlls
capillary changgl Ty taqt [ unctlon I's
I ogt . General | 3? é}%?ﬁjggp ar yﬁghah% %{hfs‘ﬁ m
extrusion as i f8 el | ‘§Bﬂ3|ﬁﬁtdaﬂmp9mh@mpgmd'eume cisaal endb,
5,200, 248 i ssuerk kOmiﬁadpaﬂrh ebcond e ﬂnat@nallﬁ% AN de ﬁ{ngf

eac

:582;]1(2” 233 : zzg?%“jepi'g%q%qﬁwtg\?%ﬁ Se tenber ?ﬁ bi conponent fer
ext rusi on t#®chni queg'hgab&rhtﬂtywmdﬂnmp hehm;e absorbdnefineajnse;\h?clﬁﬁi gla;?iblleaof
S0 T vy, BN G, e S ) o Sy i
appl i cati on. hasa basly surfhce, a(uarmettlsmﬂce,on
of the web of bide(edmnaﬁd end edges 'l'he absorbent core 24 may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone, asymmetric,
20 etc.) and from a wide variety of liquid-absorbent materials commonly used in sanitary
napkins and other absorbent articles such as comminuted wood pulp which is generally
referred to as airfelt. Examples of other suitable absorbent materials include creped
cellulose wading; meltblown polymers including coform; chemically stiffened, modified
or cross-linked cellulosic fibers; capillary channel fibers; synthetic fibers such as
25 crimped polyester fibers; peat moss; tissue including tissue wraps and tissue laminates;
absorbent foams; absorbent sponges; superabsorbent polymers; absorbent gelling
materials, or any equivalent material or combinations of materials, or mixtures of these
- provided they absorb and retain liquids against capillary suction.
_ The configuration and construction of the absorbent core 24 may also be varied
30 (e.g., the absorbent core may have varying caliper zones, or may have profiling so as to
be thicker in the center), hydrophilic gradients, super absorbent gradients, or may
comprise of one or more layers or structures. The total absorbent capacity of the
absorbent core 24 should, however, be compatible with the design loading and the
intended use of the sanitary napkin 20. Further, the size and absorbent capacity of the
33 absorbent core 24 may be varied to accommodate different uses such as incontinence
pads, pantiliners, regular sanitary napkms, or overnight sanitary napkms
Exemplary absorbent structures for use as the absorbent core 24 of the present
\
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other |ayers, for &RmAfisea singlesheatoffross-linked cellulasi t SuitablgIssesstinked esdulosic
At the bond sites, fibb@\brlustih HerdbisSrbbAtCoré 249 afedeScribe@ ONS Pat DNb. 4,988 093 issued
Aot e Tt Ane) Book & b BP0 T3a%, 0¥ BH8 ™M oS8 5L BES o A
18, 1989; U.S. Pat. No. 4,889,595 issued to Schoggen et al. on December 26, 1989,
U.S. Pat. No. 4,898,642 issued to Moore et al. on February 6, 1990; U.S. Pat. No.
4,935,022 issued June 19, 1990 to Lash et al.; EPO Patent Application Publication
Nos. 0 427 316 A2 and 0 427 217 A2 published in the name of Herron et al. on May
20 15, 1991; and EPO Patent Application Publication No. 0 429 112 A2 published in the
name of Herron et al. on May 29, 1991. All of the above being incorporated herein by
reference.

The cross-linked cellulosic fibers may be in the form of a sheet that wraps the
layers of particles of absorbent gelling material. In this type of core, curled, twisted,
2s  preferably chemically stiffened and cross-linked, cellulose fibers are refined to provide
fibers which-can be used in sheet form as the absorbent core. The preparation of
suitable curled, chemically stiffened cellulosic fibers from which one can prepare the
refined, curled, chemical stiffened cellulosic fibers are described in detail in U.S. Pat.

Nos. 4,888,903; 4,822,543; 4,889,595, 4,889,597, 4,889,596; and 4,898,642
30 The use of such fibers in combination with absorbent gelling materials, and
means for manufacturing such combinations, are described in U.S. Pat. No. 4,935,022.
Such preparations typically involve the use of aldehydes, such as glutaraldehyde, as
cross-linking agents. In addition, polycarboxylic acids can be used as cross-linking
agents. It will be appreciated that other means for preparing other cross-linked
3s  cellulosic fibers are also known, and such fibers may also be used herein, although the
fluid absrbency properties may be suboptimal as compared with the above-mentioned
 fibers. Reference can be made to the various citations in the U.S. Pat. No. 4,898,642
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15 contours of the human body. The backsheet 23 prevents exudates absorbed and
contained in the absorbent core 24 from wetting ‘articles which contact the sanitary
napkin 20 such as pants, pajamas, and undergai'ments.' The backsheet 23 may thus
comprise a woven or nonwoven material, polymeric film such as thermoplastic films of
polyethylene or polypropylene, or composite material such as a film-coated nonwoven
20  material. Preferably, the backsheet is a polyethylene film having a thickness from about
0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils). Exeinplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation P18-
0401 and by Ethyl Corporation , Visqueen Division, of Terre Haute, Indiana, under the
designation XP-39385. The backsheet 23 is preferably embossed and/or matte finish to
25 provide a more clothlike appearance. Fuf_ther, the backsheet 23 may permit vapors to
escape from the absorbent core 24 (i.e., breathable) while still preventing exudates from
passing through the backsheet 23. : |
In use, the sanitary napkin 20 can be held in place by any support means or
attachment means well-known for such purposes. Preferably, the sanitary napkin is
30  placed in the user’s undergarment or panty and secured thereto by a fastener such as an
adhesive 36. The adhesive 36 provides a means for securing the sanitary napkin 20 in
the crotch portion of the panty. thus, a portion or all of the outer surface of the
backsheet 23 is coated with adhesive. Any adhesive or glue used in the art for such
purposes can be used for the adhesive herein with pressure-sensitive adhesives being
3s  preferred. Suitable adhesives are Century A-305-IV manufactured by the Century
" Adhesives Corporation of Columbus, Ohio; and Instant Lock 34-2823 manufactured by
the National Starch and Chemical Company of Bridgewater, New Jersey. Suitable
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di stal ends 45 are made from a second polyneric material having a second

nmel ting poi nV&BRI6at ure which is lower than the first nelti pgTARODHSIZE
tenperature. FIG 7 is an 5 exanple of a multiple "H'-shaped capillary
channel fiber. The nmultiple "H'-shaped fiber 25 has a single base portion
40 with a plurality of walls 41 extending thef®from The walls 41 are nade
of a first polynerig material having .a fjrst | ti ng_point tenperature and
the distal ends ar@%ﬁﬂ}ﬂ%g’éﬁenﬁsﬁﬁlﬂgdﬁ?r‘bﬁm G?Wﬁéﬁﬂ‘hl“,?}%%g Reforectha ganitary
trrel ti ngt poi nt F} g nprapkinUis iaved @b uses theopressurdifensitive alhesive 365k typichllp Tovéred Qvith a
enper at ur e.

{ibor 25 havi ng a HEOVER THERE EC 3L IR Brdsk 15 et ¢S adnesive P8 i ok gt avcror
si ngl e base port i owdhéOngta warfdce oftier thdmcthe geatclp portion rof 4l pantly prier toaise.s Sditable
excluding the dj st Leed: i i r4d &l
having afiret el o kel 3 Aaled BB the Jubld Merb el TES' a4 A7 67
of a second pol ymefny.commercially ayaugbls gelease liners,usad farisueh pspases cambroytilized berein,
\ST ch i; | ower L haNoﬁJntﬁﬁtidgr Skanipiest bﬂgumiwtrgllwap?ﬁa% %e-aﬂimagsosmhsmow.
may be any abs | S.C e 0 sor,hin nd retainin
liquids (e.g., mgéggégﬁgﬁﬁh%ﬁ%@%thé’giw ﬁmaf‘*‘éﬂ?“ ttﬁﬁz‘.k’%é] é%?ﬁ“g'hd
FIGS. 1 and 2, theMehashabWisconsine The bamtacy bapkyn 20réfathe, prasegh inventiors is hsedeby
20 si de edge ek 2 ;
'n a wido vari oy uhoRRE ERR3se fiaf 3750 HinRnet ating he eds] ofASY 261 5 so
dog bone, asynmet rthat thewadhesive3g copaatsshepansy.  Ihe adhesive 36 imaintaingthe samjtany napkin
material s comonl yin&Qsdsition SARin{thé partp Blitingsusgnd ot her absorbent articles
such as comm nut ed V\DOW|§ whi.ch |sq?gqelnera*.l\b/ referred.to as airfelt. dand
Exanpl es of ot her sui t abinke RRGHIRLSHbadiments of thepresent javention hayehgen illustrated and
cel I ul ose wadi ng; desttitedpivwontd hewsbviousne those skilledbinaherart it vardadsl other changes and
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fibers; synthetic rs such as cCri yester
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materials, or any equivalent material or conbinations of materials, or

m Xt ures g; gg;fgg‘ 30 provided they absorb and retain |iquids against

capillary suctrTon. The configuration and construction of tRETAB25M0SBIENt core,

24 may also be varied (e.g., the absorbent core may have varying callper

zones, or rray hav@..___@rnfl Ling.so.as_to be thicker in the cent er\

hydroph| l'ic gradi gntsis §J.g§{uabsg{:gent oy adi ents, or may conpri se of one or
0

more | ayers or stijuct urﬁsmiﬁﬁnt atgzﬁ{)gte,nb gﬂmm“uummumu)ﬂﬂl oadi ng

absorbent core 24‘“ShHomdr=however_uk
and the intended use of the sanitary napkin 20. Fdrtfer® the ’iZe and

absor bent capag@g Sél thﬁ' .absorbent core 24 may be vari ed t o accommodat e
di fferent uses nti nence pads, pantiliners, regular sanitary

napki ns, or ovdrni giit resient afluid rmmpmngmeﬂarchmb&ﬁzéaemy of rau utﬁlﬁﬁ éfor

use as the absor ben nt ar.e_desc |b d
in US Pat. No.: 4, nggﬁ-‘?g | sgé}“%ﬁ gp«%rs Sﬁpaﬂj‘g ?’Fri ﬁberlggs UrASROTL. 15
No. 4. 610,678 i ssudbersdhavipg arhase eert@n andrat St v eapillary thBmel walfs, exlt?mdmgNo

4,834, 735 i ssued t o fidrp&RdYase portion BANNEYn ﬁﬁlﬁn}l P 653
|ssued to Gsborn on gﬂi;h 23htp199f an He igf)’é Pat ent ilxpe#ll c%gg ?88
683, The 5 Procter ARG & bask g and g, }SF 58 S@tﬁ%ﬂ?&lanzehanmd%alsmndw@d
na][re of Due'rAl\k e':] al baﬁﬂldntlmfbdmgawnm&bf 5 ﬁ&ﬂfpolyﬂiéﬁbmﬁafﬁaﬁ@g Qﬁfstfﬂﬂélljtmg
reference. Anot her 0 ruct ur.e use as, t or bent
core 24 of the presg’n?‘ i nvgl(rtal o?i Eﬁga‘igtg eB‘éd of sa1‘\‘1{)§ 'ﬁﬂveﬁbﬁm%pmﬁ%mem
entitled, "Absorbenwcomprisedf of aUsssond p@lmmmnmtenﬂ having o' secoadi meltihp . point

07/734405 filed J o
absor bent corle 34 rrlgé xﬂpe%a;ttc%e#%r&%r tHa'ﬂVt?.QE 9{ §a1§ Eu?%gﬁnt teh Qpefiftmzf Suc}Wﬁat {

| ayer of superabsor ‘ﬁrﬁ?Pfid (%Fa“&lﬁ%?sb@rﬁ tgmeratmg bﬁi&\érsiadl f,irst mebms or

nmore sheets point temperature and above said second mielting point temperature said fibers
bond together at their distal ends to form an interconnécted network of capillary
channel fibers capable of inter-fiber fluid transfer between the capillary channels
of the bonded capillary channel fibers.

2. The fluid transporting network of Claim 1, wherein said capillary channel fibers
are substantially curled. |

3. The fluid transporting network of Claims 1 or 2, wherein said first and second
- polymeric materials are substantially hydrophilic. |

4, The fluid transporting network of any one of the preceding Claims, wherein said
fluid transporting network is a secondary topsheet in an absorbent article

5. . The fluid transporting network of any one of the preceding Claims, wherein said
fluid transporting network is a topsheet in an absorbent article.

6. The fluid transporting network of any one of the preceding Claims, wherein said
fluid transporting network is an absorbent core in an absorbent article.

7. The fluid transporting network of any one of the preceding Claims, wherein said
capillary channel walls are substantially parallel to one another. : '
e
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or webs of- cross-linked cellulosic fibers. Alternatively, the absorbent
.core 24, mayjvesmsisse a singl e sheet of cross-linked cell ul opicgnfshedsss
Sui tabl e cross-linked cellulosic fibers for use in the absorbent core 24

are described in U.S. Pail!”mm’“mgﬂ i ssued 15—t Cook et al. on
Decenber 19, 1989; U. S ! QS i ssued qﬁi@éﬂ AP o
1989; U.S. Pat..No. 4,889,595 issuedstox choggen al . 0!

1989; U.S. Pat. No. 4,898,642 issued to Moore et aF==oat£elI MaF

U.S. Pat. No. 4,935, 022 issued June 19, 1990 to Lash et Sarent
Application Publication Nos. 0 427 316 A2 and O 427 317 A2 published in the
name of Herron et8.al . The flvidtragportmg newark ofiany ¢rRO{he precediggpCiaims. mbarein said
Publ i cation No. 0 429 }dilarb2hiiiel fiserErhved WRRadea oselseditfon ON et al. on My
29, 1991. Al of the ab%‘ve&%ei ng 1 ncor por at eg dh%erei n. by reference. The
cross-linked cellulosic fibers may be in the formof a sheet that waps the

layers of particles ofThelfuid #aispodink nktvebrkaf gy éie oflthe prat&didg/ORIn, whefetn said
curled, twisted, 25 pre eraRIq\g1 em E%I |y @}.ilf:‘kﬁq%% @nd cr%?}s-l i nked,

cel lulose fibers are rrAPHATEFNE °E Y PAYS A TRUHRE MPRARSE SROSHEEHERY i n sheet
formas the absorbent core. The preparation of suitable curled, chemcally
stiffened cellul ggi c f4 i . 1 ek ned

chem cal sti ffeng@' celjl‘kﬁlqg)ugq %Q%ﬁﬁgq%}‘g&geog%ﬁ Eéﬁgﬁﬁxggé{bgfrg%lhﬁ& gh&lég{[ §$
Nos. 4,888, 903; 4,822 cspillaryshgss! flgss hayeggd-sigped groggeection: and 4, 898, 642.
30 The use of such fibers in conbination with absorbent gelling

mat eri als, and neans for manufacturing such conbi nations, are described in
U.S. Pat. No. 4,935,022 Such preparations typically involve the use of

al dehydes, such as gl utaral dehyde, as cross-linking agents. In addition,

pol ycar boxylic acids can be used as cross-linking agents. It wll be
appreci ated that other neans for preparing other cross-linked 35
cellulosic fibers are also known, and such fibers may al so be used herein,
al t hough the fluid absorbency properties may be suboptimal as conpared with
t he above-nentioned fibers. Reference can be nmade to the various citations
inthe US. Pat. No. 4,898, 642

This Sheet Has Been Replaced
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12 and PCT U.S. 89 01581 for other fiber types. Once in hand, the

cellul osic WOR¥29686¢ e refined to provide the fibers used to PR 04308
pref erred absorbent cores used in the practices of this invention.
Preferably, in order to provide sustained fluid transport in the fluid
transporting 5 network 27 the absorbent core 24 has certain perfornmance -
characteristics such as capillary suction, and fluid retention capacity.
Preferably, the capillary suction of the absorbent core 24 should be
greater than that of the capillary chquqﬁ'fibers 25 of the fluid
transporting network 27. Preferably, t uid retention capacity of the
absorbent core 24 is at least 5 g/g. The above performance characteristics
are typically achieved 10 in an absorbent core having a density of about
0.1 g/cc to about 0.2/ cc. The backsheet 23 is inpervious to liquids (e.g.,
menses and/or urine) and is preferably faactured froma thin plastic
film although other flexible liquid inpervious materials may al so be used.
As used herein, the term"flexible" refﬁLQ\Lz materi al s which are conpliant .
and will readily conformto thejgeneral shapé and is ontours of the human
X

body. The backsheetEZB~§é€vents Q dg ontained in the
absorbent core 24 from ting artycle

ct the sanitary napkin
20 such as pant32 aj amas, and under gar nents. sBket may t hus
conprise a woven | &rial, qolyneris fil/msueh a her nopl asti c
films of polyethyl eng ) opy| ene, or conpbsite mater™Nal such as a
Prefdrably, is a

ess frdm about 0.012 nm (0.% m ) to about
ed Py

- e o — e - — — - — — - —— — — — — — e — a——




0401 and by‘gﬁhﬁl Cor poration, Visqueen Division, of Terre Haute, |ndiana,
under the de d Z°6n XP-39385. The backsheet 23 is pr ef er abl BcEUIEHSIE
and/or matte finish to 25 provide a nore clothlike appearance. Further,

t he backsheet 23 nmay permt vapors to escape fromthe absorbent core 24
(i.e., breathable) while still preventing exudates from passing through the
backsheet 23. In use, the sanitary napkin 20 can be held in place by any
support neans or attachnent nmeans wel | -k for such purposes. Preferably,
the sanitary napkin is 30 placed in the~Usef's undergarnent or panty and
secured thereto by a fastener such as an adhesive 36. The adhesive 36

provi des a neans for se {ng the sanitary napkin 20 in the crotch portion
of the panty. thus, a iyn or all of the outer surface of the backsheet
23 is coated with adhesive.| Any adhesive or gl ue ugs
b_adigesi ve herein with pre
adhesi ves being 35 prdgfebd. Suitable adhesives aré
manuf actured by the Ce Adhesi ves-2Z8r por ati on of
I nstant Lock 34-2823 o
Conmpany of Bri dgewat
al so described in
pl aced in use, t
a renovabl e rel egse
out and/or adhering tola su
prior to use. Suitable|5 r
above-referenced U. S. Hat. vai | abl e
release liners, used fdgr_suth purposes cgn be Ati ‘}reln. Non-limting
exanpl es of suitable r e |iners are/BL30M j

25
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BL30OMG A Si“§§9%§%§ both of which are manufactured by the Akrosi

Cor poration gha, W sconsin. The sanitary napkin 20 of »BUSIS®SHHL
invention is used by 10 renoving the release liner 37 and thereafter

pl acing the sanitary napkin 20 in a panty so that the adhesive 36 contacts
the panty. The adhesive 36 maintains the sanitary napkin in its position -
within the panty during use. Wile particul ar enbodi nents of the present

i nvention -have been illustrated and described, it would be obvious to those
skilled in the art that various other changes and 15 nodifications can be
made wi thout departing formthe spirit and scope of the present invention.
It is therefore intended to cover in the appended clains all such changes
and nodifications that are within the scope of this invention. 20 14
VWHAT IS CLAIMED IS: 1. A resilient flg}dSransporti_ ng network conprised
of a plurality of biconponent capillary channel fibers capable of
intra-fiber fluid transport, said fibers having a base portion and at | east
two capillary channel walls extending fromsaid base portion formng an
open capillary channel, said capillary channel walls having a base end and
a distal end, said capillqég channel walls and said base portion being

conpri sed of aégrst pol yneri c terial having a first nelting point
t enper at ur e, ™ 29
25\ '/i 45
9 4
40
N

29
Fig. 5 Fig. 6
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Fig. 7 Fig. 8



said distal ends of said cabillary channel wal | s being Cﬂﬁﬁrised df—a-—;~-'
second pol yneric material having a second nel ting point teﬁpekatuﬂeﬂréﬁbﬁ1
than said first nmelting point tenperature ﬁuch t hat when eat hspapq";;d to
said fi.bers at a tenperature bel ow said ftPst mel ting poih enper at'tse - and
above said second nelting point tenperature distal end of ﬁrbér§“bUnd"J
together at  ahagR®hbset fpemaha@m a plurdliPSHwall i 3Gk Q{afeﬁfo& fl_% Waild41

i nt erconnect ed net wor capil lary channel fibers capable of inter- |ber
fluid transfer béf Erswbimerlawteélﬁléﬁmé figst meltBg PR Ewperagyst Whilgrte
channel fibers, \mﬁuamm%%mﬂﬁ@&xﬂb@%ﬁh%hﬁ%ﬁﬁga@é&ﬂ%ﬁdg%w’
parallel to each ot her : The fluid transporting network

wherei n said firStMRSFETS dbishds ey Sapitee Fet srcltag ot erppBBranfl@l Tys an
hydrophilic. s3. ximﬁe bt &bl 2RP RSl REpiINLY Wilinkel FHberC | ﬁke%uléple \Ahefsr%éq said

network is resilient in conpression_ and in tensjon, uid
transporting net iBFk23dtas asmelbase pogtionA8ivitha-pherality of H’alisrﬂrféﬁﬁ‘ﬁ% therefremwor k

is a The walls 41 are made of a first polymeric material having a first melting point

temperature and the distal ends are made of a second polymeric material having a

second melting point temperature which is lower than the first melting point
10 temperature.,

FIG. 8 is a cross-sectional view of another capillary channel fiber 25 having a
"C"-shaped cross-section. The fiber 25 is defined by a single base portion 40 and walls
41. The base portion 40 and the walls 41, excluding the distal ends 45 are comprised
of a first polymeric material having a first melting point temperature. The distal ends

15 are comprised of a second polymeric material having a second melting point
temperature which is lower than the first melting point tenmperature.

The absorbent core 24 may be any absorbent means which is capable of
absorbing and retaining liquids (e.g., menses and/or urine) against capillary suction. As
shown in FIGS. 1 and 2, the absorbent core 24 has a body surface, a garment surface,

20 side edges, and end edges. The sbsorbent core 24 may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone, asymmetric,
etc.) and from a wide variety of liquid-absorbent materials commonly used in sanitary
napkins and other absorbent articles such as comminuted wood pulp which is generally
referred to as airfelt. Examples of other suitable absorbent materials include creped

25  cellulose wading; meltblown polymers including coform; chemically stiffened, modified
or cross-linked cellulosic fibers; capillary channel fibers; synthetic fibers such as
crimped polyester fibers; peat moss; tissue including tissue wraps and tissue laminates;
absorbent foams; sbsorbent sponges; superabsorbent polymers; absorbent gelling
materials, or any equivalent material or combinations of materials, or mixtures of these

" 30  provided they absorb and retain liquids against capillary suction.

The configuration and construction of the absorbent core 24 may also be varied
(c.g., the absorbent core may have varying caliper zones, or may have profiling so as to
be thicker in the center), hydrophilic gradients, super absorbent gradients, or may
comprise of one or more layers or structures. The total absorbent capacity of the

35  absorbent core 24 should, however, be compatible with the design loading and the
intended use of the sanitary napkin 20. Further, the size and absorbent capacity of the
absorbent core 24 may be varied to accommodate different uses such as incontinence
pads, pantiliners, regular sanitary napkins, or overnight sanitary napkins.

Exemplary absorbent structures for use as the absorbent core 24 of the present



secondary topsheet in an absorbent articl e. 5. The fluid transportl ng_. 1?
network of claim 1, wherein's

| uid transporting networ sheet”
in an absorbent article. 6. i}m le l“l E orting netvvork ?f'a 'E}L%ll%? 1.
wherein said fluid transportin bsorbent corée in-an-
absorbent article. 7. The fluid transporti ng network of ‘claim 1,

wherein said capillary channel fibers have a U shaped cross - sectlon. 8.
The fluid transporting network of claify 1, wherein said capillary channel
fibers have a nmultiple U shaped cross-section. 9. The fluid transporting
network of claim 1, wherein said capillary channel fibers have an H
shaped cross-section. 10. The fluid transporting network of claim1,

wherein  said WHEBRPL$| aLXIMEDhASHE! fibers are substantially curl ed.
11. An absorbent article conprising: (a) a fluid pervious topsheet; (b) a
fluid inpervious. backstestljenndduic saauspopt,hagtne%wrlamqmaﬁdnt core

positioned betwgen saidh [,OpSNERt #ndp3abiipBAekENeipi By channel
fibers capable of intra-fiber fluid transport, said
fibers having a base portion and at least two
capillary channel walls extending from said base
portion forming an open capillary channel, said
capillary channel walls having a base end and a
distal end, said capillary channel walls and said
base portion being comprised of a first polymeric
material having a first melting point temperature,
said distal ends of said capillary channel walls
being comprised of a second polymeric material having
a second melting point temperature lower than said
first melting point temperature such that when heat
is applied to said fibers at a temperature below said
first melting point temperature and above said second
melting point temperature, distal end of said fibers
bond together at channel-to-channel fiber
intersections to form an interconnected network of
capillary channel fibers capable of inter-fiber fluid
transfer between the capillary channels of the bonded
capillary channel fibers, wherein said capillary
channel walls are substantially parallel to each
other.

2. The fluid transporting network of claim 1,
wherein said first and second polymeric materials are
substantially hydrophilic. '

3. The fluid transporting network of claim 1,
wherein said network is resilient in compression and

in tension.
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16 (d) a fluid transporting network positioned between said topsheet:andH:ET ||

sai d absorbent core, said fluid trans | i ncluding a | it
of bi conmponent capillary channel fi beﬂﬂ"ﬂﬂﬂ”i’ﬂ%%ﬂéa-f i ber...f IE%gjdm‘{i’;’g_:‘l:_”Jl
transport, said fibers having a base pdrticontan wLast two _capilitary= '
channel walls extending fromsaid base portion formng an open capillary
channel , said capillary channel walls having a base end and a distal end,
said capillary channel walls and said bagg portion being conprised of a
first polyneric material having a first nmelting point tenperature, said

di stal ends of said capillary channel walls being conprised of a second

pol ynmeric material haying second neltin oint tenperature_ which is |ower
than said first ‘el t?ﬁa pgﬁﬂ‘ tgﬁﬁ)@%ﬁ?ﬁ%,ﬂ‘ u@ﬁ‘tﬂ?ﬁmﬁ n ﬁgﬁf’mi stapplied
to said fibers, wherainenmseriat urfeluied owt sansgpdrt sng neheitworjioi nts t eaper at ure
and above said | {1 LNt t di nds of said fibers
bond toget her a?ggﬁgﬁﬁe -Fgﬂgﬁgﬁkeﬁnf?ggggghgégggc??%%élgé form an

i nt erconnected network of capillary channel

5. The fluid transporting network of c¢laim 1,

wherein said fluid transporting network is a topsheet
in an absorbent article.

6. The fluid transporting network of claim 1,
wherein said fluid transporting network is an
absorbent core in an absorbent article.

7. The fluid transporting network of claim 1,
wherein said capillary channel fibers have a U-shaped
cross-section.

8. The £fluid transporting network of c¢laim 1,
wherein said capillary channel fibers have a multiple
U-shaped cross-section.

9. The £fluid transporting network of claim 1,
wherein said capillary channel fibers have an H-

shaped cross-section.

10. The £fluid transporting network of claim 1,
wherein said capillary channel fibers are
substantially curled.

11. An absorbent article comprising:

(a) a fluid pervious topsheet;

(b} a fluid impervious backsheet joined to said
topsheet;

{¢) an absorbent core positioned between said
topsheet and said backsheet; and -



fibers capable of inter-fiber fluid transfer between the capﬂLLarx chaﬁnm#;;;;ﬂ}
of bonded capillary channel fibers,” wherein the capillary ch§nnel wal |'s are !

substantially parallel to one anothe “ﬂf\ ent arti Qgﬂgkglﬁﬁﬁ ,,,,,,,
gt N | 11111 B

substantially hydrophilic. 13. The absorbent dttiscl& of claim 11, wherein
said © 17 network is resilient in conpression and in tension. 14. The
absorbent article of claim1ll, wherein sgagd absorbent article is a sanitary
napki n. 15. The absorbent article of claim1l, wherein said capillary
channel fibers are substantially curled. 16. An absorbent article

conprising: (a f ervious t opsheet ai d. topshee udi n
pIHFaIitygof(b?ég%poﬁe%}B FF8F9°§§éﬁﬁeP?EVBEFsP ﬁbgb?%eacb?BY?%nflber
fluid transport, sai ctafldbetepmevetlg aadbaseigordbawrlant acoreast said
capi Il ary channel walghg ;@Xt£RALB9-£5Q $hH258, AU &ﬂﬁafﬁi@lgﬂlﬁy open
capillary channel, Sgkggigg%pogint Eaﬁ???ir;ﬁihjhnel glbers capable

Hq

of intra-fiber fluid transport, said fibers
having a base portion and at least two capillary
channel walls extending from said base portion
forming an open capillary <c¢hannel, said
capillary channel walls having a base end and a
distal end, said capillary channel walls and
said base portion being comprised of a first
polymeric material having a first melting point
temperature, said distal ends of said capillary
channel walls being comprised of a second
polymeric material having a second melting point
temperature which 1is lower than gaid first
melting point temperature, such that when heat
is applied to said fibers, at a temperature
below said first melting point temperature and
above said second melting point temperature,
distal ends of said fibers bond together at
channel-to-channel fiber intersections to form
an interconnected network of capillary channel
fibers capable of inter-fiber fluid transfer
between the capillary channels of bonded
capillary channel fibers, wherein the capillary
channel walls are substantially parallel to one

another.
12. The absorbent article of claim 11, wherein said
first and second polymeric materials are

substantially hydrophilic.

13. The absorbent article of claim 11, wherein said



base end and a distal end, said capillary-channet-walls andgggémq{basest CrET b

portion being conprised of a first pol yneri terial havﬂhg a f.jrs !
mel ting point tenperature said dlnﬂ‘ﬁ““ m“aﬂm capi | | & bugha\%\qéﬁcx"égﬁs
bei ng conprised of a second poly . 'l ing a sel et g

point tenperature which is lower than said first melting poi nt tenperature,
such that when heat is applied to said fibers, at a tenperature below said

first melting point tenperature and above, said second nelting point
tenperature, distal ends of said fiber s\ﬁbond t oget her at
channel - t o- channel fiber intersections to forman interconnected network
of. capillary channel fibers capable of inter- fiber flujd transfer between
the capillary CHRFHRTS b? Rlapht | ERPPESEFHA 31Dt ESRRIFn the
€g|)0| | ]?lry_ ghannel wal | | E arke 18 substantially parallel to one another;

a ui d i nperviaous cksheet joined to sai-d .topsh : .
absor bent corgplp%si tﬁ%ﬁ‘le %%fb%’é J%Iéﬁ 14 B PR Urie N (B "

absorbent article is a sanitary napkin.

15. The absorbent article of claim 11, wherein said
capillary channel fibers are substantially curled.

16. An absorbent article comprising:

(a) a fluid pervious topsheet, said topsheet
including a plurality of bicomponent capillary
channel fibers capable of intra-fiber £fluid
transport, said fibers having a base portion and
at least two capillary channel walls extending
from said base portion forming an open capillary
channel, said capillary channel walls having a
base end and a distal end, said capillary
channel walls and said base portion being
comprised of a first polymeric material having
a first melting point temperature said distal
ends of sgaid capillary channel walls being
comprised of a second polymeric material having
a second melting point temperature which is
lower than said first melting point temperature,
such that when heat is applied to said fibers,
at a temperature below said first melting point
temperature and above said second melting point
temperature, distal ends of said fibers bond
together at channel-to-channel fiber
intersections to form an interconnected network
of capillary channel fibers capable of inter-
fiber fluid transfer between the capillary
channels of bonded capillary channel fibers,

wherein the capillary channel wallls are
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resilient in conpression and in tension. 19" Phe*absor bent®
16, wherein said absorbent article is a sanitary napkin. 20. The absor
article of claim 16, wherein said capillary channel fibers are
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substantially parallel to one another;

(b} a fluid impervious backsheet joined to said
topsheet; and

(c) an absorbent core positioned between said
topsheet and said backsheet

17. The absorbent article of claim 16, wherein said
first and second polymeric materials are
substantially hydrophilic.

18. The absorbent article of claim 16, wherein said

network is resilient in compression and in tension.

19. The absorbent article of claim 16, wherein said

absorbent article is a sanitary napkin.

20. The absorbent article of claim 16, wherein said
capillary channel fibers are substantially curled.



