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TECHNICAL FIELD
This application is a _continuation-in-paft of application
Serial No. 734,404 filed July 23, 1991. The present invention
relates to absorbent articles especially catamenial articles such as
sanitary napkins. Such articles are especially adapted for

absorbing various body fluids, especially menses, while providing
comfort and fit to the wearer.

BACKGROUND OF THE INVENTION

A wide variety of structures for disposable absorbent articles
to collect body fluids are known in the art. Commercial absorbent
articles include diapers, adult incontinence products, catamenials -
and bandages. Disposable products of this type comprise some
functional members for receiving, absorbing and retaining fluids.
Generally, such absorbent articles contaip a core of absorbent
materials mainly comprising fibrous cellulose. Typically, such
articles include a fluid-permeable topsheet, an absorbent core and a
fluid-impermeable backsheet.

| In the case of catamenial pads, women have come to expect a

high level of performance in terms of comfort and fit, retention of
fluid, and minimal staining. Above all, leakage of fluid from the
pad onto undergarments is régarded as totally unacceptabie.

Improving the performance of sanitary napkins continues to be a
formidable undertaking, although a number of improvements have been
made in both their materials and structures. However, eliminating

Tl

This Sheet Has Been Re lac

i




General ly, such absorbent articles contain a core of absorbent

materials mainly conprising fibrous cellulose. Typi h'
arti cm398408780de a f |l ui d- permeabl e t opsheet, an absor berﬁc’:*(‘)%gevgidéﬁa

fluid-inperneabl e backsheet. In the case of catanenial pads, wonen have
cone to expect a high level of performanc®.in terns of confort and fit,

retention of id, and .m.nj tal ni pg. Above alld,, | eaka of fluid from
the pad onto E%ﬂ‘@?ﬁar ﬁ%ﬁtt’§u1arsﬁ&e§e]1r§h d@ges t"(ﬁ’a?ﬁl )Pfun%czlé}’gg?’e."ltﬁﬁi%vi ng
" the perfor mancempromisingt Bty andptamfiertcohas messmeto the desfivedrinkals of the

undertaki ng, giddumph a nunmber of inprovements have been made in both their
mat erials and structures, Fbme¥er, eILninating -2- . '
Leakage from sanitary napkins is generally attributed to a high

concentration of fluid at the point where the menses exits the body
and immediately contacts the surface of the napkin. At this point
of deposit, the napkin’s absorbent material quickly becomes
super-saturated. The blood migrates radially from this point and
leaks from the sides nearest the wearer’s legs. This often results
in the smearing of blood on the body and soiling of the
undergarments. Attempts to eliminate leakage include: construction
of a densified edge to hold the fluid back (U.S. Patent 4,820,295,
Chapas et al, issued April 11, 1989); barrier sheets surrounding the
article (U.S. 4,666,439, Williams et al, issued May 19, 1987); and
"winged" side edges which wrap around the panties (U.S. Patent
4,701,177, E1lis et al, issued October 10, 1987, incorporated herein
by reference).

Unfortunately, overdensifying sections of the sanitary napkins
detracts from comfort, in-use. Some users are not attracted to the
*winged" product, and others are not satisfied with the barrier
product. However, since a large part of most absorbent articles
remains relatively dry and not utilized, it has now been determined
that providing a means to direct fluid from the point of deposit to
the areas of the article not fully wutilized will avoid
super-saturation and considerably reduce or eliminate leakage.

Apart from undergarment soiling, the user of modern sanitary
napkins, and the like, has come to expect that the surface of such
articles will provide a cleaner, more sanitary and drier aspect than
common cloth or nonwoven materials have historically provided.
Thus, modern sanitary napkins, diapers and incontinence devices are
typically provided with topsheets that are designed to move fluids
rapidly through said topsheets and into an underlying absorbent core
for storage. As can be envisaged, the more rapid and thorough this
movement, the drier and cleaner the surface of the articie.

Stated succinctly, the present invention not only provides the
desired, directional movement of fluids noted above, which allows
improved use of the overall absorbent capacity of the article and
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| eakage, particularly along the inside of the thighs, w thout
conpronising fit and confort, has not nmet the desired needs of the

cons lp3/diegkage fromsanitary napkins is generally atper/usbedebsp a hi gh
concen ratlon of fluid at the point where the nenses exits the body and

“immedi ately contacts the surface of the Eapkln At this point of deposit,
the napkin's absorbent material quickly becones super-saturated. The
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constructi oninfusa.densi fied edge to hold the fluid back (U.S. Patent
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the article (U S lans et a |ssue and
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than articles which rely, for example, on highly dense absorbent
core regions to achieve fluid movement. Stated otherwise, the
technology herein achieves the fluid directionality and handling
characteristics available from dense, but uncomfortable, cores in a
soft, pliable, low-density and comfortable pad.

SUMMARY OF THE INVENTION

The present invention pertains, in a preferred embodiment, to
absorbent articles, preferably a sanitary napkin or pantiliner, but
also including diapers, adult incontinence garments, bandages, and
the like. The absorbent article has a longitudinal direction, a
transverse direction, and a z-direction. The absorbent article
includes a 1liquid pervious topsheet and a 1liquid impervious
backsheet joined to said topsheet. An absorbent core is positioned
between said topsheet and said backsheet. The core has an uppermost
surface facing said topsheet and a lowermost surface facing said
backsheet. A transport layer having a lower portion and an upper
portion is positioned where the lower portion of said transport
layer is below the uppermost surface of said core and is oriented
substantially in the longitudinal direction. The upper portion of
the transport layer exténds at least to the uppermost surface of the
absorbent core toward said topsheet and contains elements oriented
substantially in the z-direction. Preferably the transport layer
extends above the uppermost surface of the absorbent core.

In a preferred embodiment, the transport layer comprises fibers
having external capillary channels. The capillary channel fibers
are typically hydrophilic or preferably hydrophilized. In a highly
preferred embodiment, the capillary channel fibers have a "C"-shaped
cross-section with stabilizing legs depending therefrom.

Preferred structures of the foregoing types are wherein the
capillary channel fibers are substantially curled.
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above the uppermost surface of the core and a lower portion
extending below the uppermost surface of the core. The upper
portion of the tufts may be cut in one embodiment of the present
invention.

In another preferred embodiment, the present invention provides
an absorbent article having a longitudinal direction, a transverse
direction, and a z-direction. The absorbent article includes a
liquid pervious topsheet and a 1iquid impervious backsheet joined to
the topsheet. A primary absorbent core is positioned between the
topsheet and the backsheet. The primary absorbent core has a first
surface facing the body of the user and a second surface aligned
opposite the first surface. A transport layer for facilitating
movement of bodily fluids from the topsheet is positioned above the
first surface of the primary absorbent core. The transport layer
has a lower portion and an upper portion. The upper portion of its
transport layer is oriented substantially in the z-direction toward
the topsheet. The lower portion of the transport layer is oriented
substantially in the longitudinal direction. A secondary absorbent

structure substantially surrounds the upper portion of the transport
layer.

RIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from
the following description in conjunction with the accompanying
drawings, in which 1like reference numbers identify identical
elements and wherein;

Figure 1 is a top plan view of a preferred sanitary napkin of
the present invention with portions cut-away to more clearly show
the construction of the sanitary hapkin;
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typically provided with topsheets that are designed to nove fluids rapidly
t hrough said topsheets and into an underlying absorbent core for storage.
As cawans/erm8bsaged, the nore rapi:d and thorough this mpeengsda/odoRe drier
and cleaner the surface of the article. Stated succinctly, the present

i nvention not only provides the desired, gdirectional novement of fluids

not ed above, which allows inproved use oP the overall absorbent capacity of

the article and e 2l 88s;s L 1 R SQp P Q\il; draw
fluids throu?h tﬁg %opshegt %ﬂ%fe y en anCV%vQ#hghgéngggﬁaﬁgﬁﬂﬁl ?tary '
benefits, infigwe Exkenhalangr bine Rx2iarticl es V\:hl ch enpl oy the technol ogy

enbodi ed Figure 3 is a cross-sectional view of a symmetrical. "H" -shaped

capillary channel fiber with a planar base (4), width between walls
(5), and depth-of-walls (6);

Figure 4 is a cross-sectional view of a "C" shaped capillary
channel fiber Having stabilizing legs depending therefroni;

Figure 5 is a cross-sectional view of a multiple "H"-shaped
capillary fiber.

Figure 6 is a cross-sectional view of a multiple "U"-shaped
capillary channel fiber;

Figure 7A is a cross-sectional view of an H-shaped capillary
channel fiber in a partially collapsed state. (While not optimal,
such fibers can be used herein);

Figure 7B is a cross-sectional view of an expanded capillary
channel fiber;

Figure 7C is a cross-sectional view of a wholly collapsed
capillary channel fiber; (Such fibers are not used herein);

Figure 8 is a photomicrograph sectional view taken of a
sanitary napking which shows the close contact between a formed film
topsheet and an underlying layer of capillary channel fibers and the
protrusion of capillary channel fibers into the pores of the
topsheet;

Figure 9 shows the underside of a topsheet and one-preferred
multispiral pattern of glue lines used to affix the topsheet to the
layer of capillary channel fibers;

Figure 10 shows the underside of a porous topsheet and another
preferred pattern of adhesive spots used to affix the topsheet to
the layer of capillary channel fibers;

Figure 11 is an exploded perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1;

Figure 12 shows an exploded perspective view of another
embodiment of the sanitary napkin of the present invention;

Figure 13 shows an explioded perspective view of another
embodiment of the sanitary napkin of the present invention; and

Figure 14 shows an cross-sectional view of another embodiment
of the sanitary napkin of the present invention.
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imthe present invention are nore confortable and better fitting than

articl i ely, for exanple, on highly dense absorbent core regions
to achf@9\ég3/®1gﬁ§d ?/mvement. Stated otherwise, the techRHel/3HP2/060%0 n
achieves the fluid directionality and handling characteristics avail able
from dense, but unconfortable, cores in absoft, pliable, |owdensity and
confortabl e pad. SUMVARY OF THE | NVENTI ON The present invention pertains,
in a preferred enmbodinent, tol&EAERDLSCRIATION OF THE ANVENTRON a sanitary
napkin or pantiliner, but also including diapers, adult incontinence
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article includes ahy juged dhepeinsi she teopstabeorbent! artiicteli adefersetyidavsces
backsheet joi nafichOabsird aA@SbBftain ABodPSEHURENEs,CUNG, | RoRPSidecPRRL 1Pyt Ween
sai d topsheet raer}grss Iod d‘é’?{”‘c‘é%h?u‘?%ch -alx-pee ,ﬁ%{;eed haagséir?snt ”o?p?ﬁ rr;?rsotximity to the
body of the wearer to absorb and contain the various exudates
discharged from the body. The term "absorbent article" is intended
to include diapers, catamenial pads, sanitary napkins, pantiliners,
incontinent pads, and the like. The term "disposable” is used
herein to describe absorbent articles 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 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 parts like a separate holder and pad.

A preferred embodiment of a unitary disposable absorbent
article of the present invention is the catamenial pad, sanitary
napkin 20, shown in Figure 1. As used herein, the term "sanitary
napkin® refers to an absorbent article which is worn by females
adjacent to the pudendal region, generally external to the

- urogenital region, and which is intended to absorb and_ contain
menstrual fluids and other vaginal discharges from the wearer’s body
(e.g., blood, menses, and urine). Interlabial devices which reside
partially within and partially external of the wearer’s vestibule
are also within the scope of this invention. As used herein, the
term "pudendal®™ refers to the externally visible female genitalia.
It should be understood, however, that the present invention is also
applicable to other feminine hygiene or catamenial pads such as
pantiliners, or other absorbent articles such as incontinence pads,
and the like.

The sanitary napkin 20 has two surfaces, a body-contacting
surface or "body surface" 20a and a garment surface 20b. The
sanitary napkin 20 is shown in Figure 1 as viewed from its body
surface 20a. The body surface 20a is intended toc be worn adjacent
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surface facing said topsheet and a | owernost surface facing said backsheet.
A transport |ayer having a |l ower portion and an upper portion is positioned
wher eWOn23/DA88r portion of said transport |ayer is bel oRCTHESa2pp68500St
.surface of said core and is oriented substantially in the |ongitudinal
direction. The upper portion of the trangport |ayer extends at |east to the
upper nost surface of the absorbent core toward said topsheet and contains

el ements ori apt tisk Dol toFnthélwedrdr) tTHe garhieneCiurdace ZfOB’rﬁff thaanitdrs
I 5 prefer  SaPEI o nEstBuy i FouBDa) eyl tBAnBPRUILEr sih cindaong
ext ernal capiintendedc hanbe|pd acedredjecnit! tar yhe weanest’ sf ubdergarements yyphenal | y

hydrophi l'ic qj fi e BNdsPRRiddraed. In a highly preferred enbodi ment,
t he capillar?hgﬁﬁﬁneP%?rﬁérs % vg arﬁCT-ghafed cross-section with
stabilizing |egs FdOBERA} nds t heP b oriew pPEf Ehe c3pNd L3Nt NAPKEN 020 t ¢k ¥her egoi ng
types are whereséntt hinvention in its flat-out state with portions of the

structure being cut-away to more clearly show the construction of
the sanitary napkin 20 and with the portion of the sanitary napkin
20 which faces or contacts the wearer 20a, oriented towards the
viewer. As shown in Figure 1, the sanitary napkin 20 preferably
comprises a 1liquid pervious topsheet 22, a 1liquid impervious
backsheet 23 joined with the topsheet 22, an absorbent core 24
positioned between the topsheet 22 and the backsheet 23, and a
transport layer 21 positioned below the topsheet 22. Preferably the
transport layer 21 comprises fibers 25 having external capillary
channels which are arranged in a tufted bundle (or "bun") 26.

The sanitary napkin 20 can also be provided with one or more
addition layers or components. These include an acquisition layer
(or the "secondary topsheet") 27 positioned generally between the
topsheet 22 and the absorbent core 24. The sanitary napkin 20 also
includes a non-woven layer 28 positioned between the absorbent core
24 and the backsheet 23. The nonwoven layer 28 serves to keep the
material of the core 24 from tearing (when the core is comprised of
a cross-linked cellulose fibers) and the layers of the sanitary
napkin 20 are stitched.

Figure 1 also shows that the sanftary napkin 20 has a periphery
30 which is defined by the outer edges of:-the sanitary napkin 20 in
which the Tongitudinal edges (or "side edges") are designated 31 and
the end edges (or "ends") are designated 32.

Sanitary napkin 20 preferably includes optional side flaps or
"wings" 34 that are folded around the crotch portion of the wearer’s
panties. The side flaps 34 can serve a number of purposes,
including, but not limited to protecting the wearer’s panties from
soiling and keeping the sanitary napkin secured to the wearer’s
panties.

Figure 2 is a cross-sectional view of the sanitary napkin 20
taken along section line 2-2 of Figure 1. As can be seen in Figure
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capillary channel fibers are substantially curled. -4- Preferably the ~
t opsheet conprises an aperture permtting the transport |layer to directly
cont actWO93/04280 er ' s skin. In another preferred enbodi nerRCT/USe2/06880sport .
.layer is gathered into a plurality of tufts. The tufts are
oriented substantially in the z-direction.gand have an upper portion
extendi ng above the uppernpbst surface of the core and a |ower

portion ext endz,][l@hebﬁirﬁurj hepkmpﬂﬂ!rmﬂrabswfrﬁ%dé%f an (d¥fes DR’ Bastenifif
:Jﬁ\eg;\t :og:]t ! ?2 'g"r%‘%%tfﬁr eafsté%c?gem?oaﬁ'}gﬂ?y e"?ﬁ'émp%r{gn{‘hq HU@?TSFBEF“S?S i des
' the wearer. Removable release 1liners 39 cover the adhesive
fastening means 36 to keep the adhesive from sticking to a surface
other than the crotch portion of the undergarment prior to use.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline "1" and a 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 worn. The terms “transverse" or "lateral® as
used herein, are interchangeable, and refer to a line, axis or
direction which lies within the plane of the sanitary napkin 20 that
is generally perpendicular to the longitudinal direction. The
sanitary napkin 20 also a "z" direction or axis, which is the
direction proceeding down through the topsheet 22, thence into the
transport 21, and thence into whatever fluid storage core 24 that
may be provided. The objective is to provide a gradient of
capillary suction between the topshéet 22 and underlying layer or
layers of the articles herein, such that fluid is drawn in the "z"
direction and away from the surface of the article into its ultimate
storage layer. Empirically, capillary suction is related to the
contact angle of the material and inversely related to the size of
the openings - i.e., in the typical case, the openings in the
topsheet will be larger than the intrafiber capillary channels,
which, in turn, will be larger than the inter-fiber capillary
channels in a fibrous storage core. The surface hydrophilicity of
the components of each layer can theoretically affect the capillary
suction gradient.

Simply stated, the capillary channel fibers used herein promote
passage of fluids in the "z" direction of absorbent articles.
Moreover, by employing a layer of capillary channel fibers whose
fibers are positioned to 1lie substantially parallel to the
longitudinal direction, fluid flow in the longitudinal direction is
also promoted, which enhances the overall useful absorbency of the
article. However, by thus positioning the capillary channel fibers,
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an absorbent article having a |longitudinal direction, a transverse
direction and a z-direction. The absorbent article includes a liquid
pervi NR9¥9®eet and a 1iquid i npervi ous backsheet | oi MEI/UE92/B60500psheet .
A.primary absorbent core is positioned between the topsheet and the
backsheet. The primary absorbent core hé#s a first surface facing the body
of the user and a second surface aligned opposite the first surface. A
transport | ayBuidoflewaciini the i dpansyeeseendinectiandi is/ tontirgdldd,onheneby
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z-direction ttheapdiorhert epidteabve Tieidsoverarpandirected maiert iantheokt y ayer
oorbem o AR QTR S W L el S, e
transport | ayWter-fiber capillary voids, the intrafiber capillary channels of
the fibers herein can be used to provide desirable fluid .
directionality. Moreover, since the capillaries of the fibrous
layer of the present invention reside in the fibers, themselves,
rather than in inter-fiber spacings, capillarity is not lost when
fiber-fiber spacings become displaced. In addition, the capillary
channel fiber layer of the present invention provides its fluid
drawing and directing functions even when the layer is soft, fluffy,
low density and comfortable to the wearer, in contrast to compact,
dense and relatively stiff batt materials which function by
inter-fiber capillary action. Thus, it will be appreciated that the
absorbent articles of this invention function in a Substantia]]y
different way, using substantially different materials to provide
substantially different benefits than the various art-disclosed
absorbent structures which do not employ a transport layer
preferably comprised of fibers having intrafiber capillary channels
to promote the passage of bodily fluids in the z-direction.
The individual components of the sanitary napkin will now be
. looked at in greater detail.

2. Individual éomgonents of the Sanitary Napkin

A. The Topsheet

The topsheet 22 is compliant, soft feeling, and non-irritating
to the wearer’s 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; reticulated thermoplastic films; and
thermoplastic scrims. Suitable woven and nonwoven materials can be
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BRI EF DESCRI PTI ON OF THE DRAW NGS While the specificat:on concLudes t
wth i articularl ointing out and distinctly claimng the presen
i nvent %95%9750 bel i evedyt ﬁat thegpresent i nvention wi | IPIEUS22/06050
under st ood fromthe following description in conjunction with the
acconpanying drawings, 1in which |like-lpeference nunbers identify

I dentical elenments and wherein; Figure 1 is a top plan view of a preferred
sani tary napkicampfisedeofpnatural fiibeesit(eog ,wwddd pordot ters f¢b§rsawaswhtl9etﬁ’@re

clearly show t tg.uc a

Cross- }s/ectlonaflhﬂser‘\s(«%m§ %ngﬁfct glr?ﬁ’er% Qk&ﬁ f@?ég&r’t%%ghp gﬁ'be’l |°ﬁe 2-2;
polyet y]ene f1bers) or from a comb1nation of natural and synthetic
fibers.

A preferred topsheet 22 comprises an apertured formed film.
Apertured formed 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. Patent 3,929,135, issued to Thompson on
December 30, 1975; U.S. Patent 4,324,246, issued to Mullane et al.
on April 13, 1982; U.S. Patent 4,342,314, issued to Radel et al. on
August 3, 1982; U.S. Patent 4,463,045, issued to Ahr et al. on July
31, 1984; U.S. Patent 4,629,643, issued to Curro et al. on December
16, 1986; and U.S. Patent 5,006,394, issued to Baird on April 9,
1991. Each of these patents are incorporated herein by reference.
The preferred topsheet 22 for the present invention is the formed
film described in one or more of the above patents and marketed on
sanitary napkins by The Procter & Gamble Company of Cincinnati, Ohio
as "DRI-WEAVE".

In a preferred embodiment of the present invention, the body
surface of the formed film topsheet 22 is hydrophilic so as to help
liquid. to transfer through the topsheet 22 faster than if the body
surface was not hydrophilic. This will diminish the likelihood that
menstrual fluid will flow off the topsheet 22 rather than flowing
into and being absorbed by the absorbent core 24. In a preferred
embodiment, surfactant is incorporated into the polymeric materials
of the formed film topsheet 22 such as is described in U.S. Patent
Application Serial No. 07/794,745, entitled "Absorbent Article
Having A Nonwoven and Apertured Film Coversheet" filed on November
19, 1991 by Aziz et al. Alternatively, the body surface of the
topsheet 22 can be made hydrophilic by treating it with a surfactant
such as is described in U.S. Patent 4,950,264 issued to Osborn on
August 21, 1991 and U.S. Patent 5,009,653, issued to Osborn on April
23, 1991 both of which are incorporated herein by reference.
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Fi'gure 3 is a cross-sectional view of a symetrical. "H' shaped capillary
ept e ). TP lre 4 s a ot ose. sectional vi ew BETA0SR0RR0 oo
capillary channel fiber having stabilizing | egs depending therefrom Figure
5is a cross-sectional viewof a nulti-ple "H'-shaped capillary fiber.
Figure 6 is a cross-sectional view of a multiple "U'-shaped capillary
channel fiber; FPgudbeARspebentcbores- sectional view of an H shaped capillary
channel fiber i'nTge patisorBidty coPk! apsasy St gy db¥bidentNReamPlyiHTRh, jsUCh
fibers can be used here nﬁ)"; iF| gut[e.78 R ﬂrosa-sgctlonal Vi ew OJ oa_n
expanded capF?ﬂaﬁ% Sﬁaﬁhé bipgepr EPYAIRANG, CTiquids (B sq. JIBREGHNMIY/ 00 ew of
a whol Iy col beime¢d As shown in Figures 2 and 11, the absorbent core 24 has a

body surface, a garment surface, side edges, and end edges. The

absorbent core 24 may be manufactured in wide variety of sizes and

shapes (e.g., rectangular, oval, hourglass, dog bone, "asymmetric,

etc.) and from a wide variety of liquid-absorbent materials commoniy

used in sanitary napkins and other absorbent articles such as

comminuted wood pulp which is generally referred to as airfelt. An

example of other suitable absorbent materials include creped

cellulose wadding; 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; absorbent sponges; superabsorbent polymers;

absorbent gelling materials; or any equivalent material or

combinations of materials, or mixtures of these.

The configuration and construction of the absorbent core 24 may
also be varied (e.g., the absorbent core may have varying caliper
zones (e.g., profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent'gradients, or lower density
and lower average basis weight acquisition zones; or may comprise
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 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 invention are described in U.S. Patent 4,950,264,
issued to Osborn on August 21, 1990; U.S. Patent 4,610,678, issued
to Weisman et al. on September 9, 1986; U.S. Patent 4,834,735,
issued to Alemany et al. on May 30, 1989; U.S. Patent 5,009,653,
issued to Osborne on April 23, 1991; and European Patent Application
No. 0 198 683, The Procter & Gamble Company, published October 22,
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capillary channel fiber; (Such fibers are not used herein); Figure 8 is a

photcwqﬁa sectional view taken of a sanitary napkiQQnyﬂ' ws the
cl ose con?g@?R@ 5&?g§§ -

etween a forned fil mtopsheet and an underlyin of
.capillary channel fibers and the protrusi,gn of capillary channel fibers
into the pores of the topsheet; Figure 9 shows the underside of a topsheet

and one- pref er | t},5Pi t i alyue IeLnes. s 0 | X the
t opsheet to tk%eggga%rttgé b:él@l I‘Pﬁr@%ﬁa&rﬁe%]fi bgru:s}?a %flgggeestel(f%g%'iﬁs e
under si de of dnperrofatedoperaiatbmmafenedeter preferred pattern of adhesive

spots used to affix prBferre@sdmolineatt &€ thayabsdirbestitioht a2ay coligiegs feber s:

Figure 11 is N | od g erspgctivenyi gwrsho | a%dt-q as.?enbt%.ofteonies

versi on of the38% afs wgﬁﬁ?n @ﬁ@mﬁ |ﬁ ﬂ*dﬁr i F|30re Tﬁ 30& €an

expl oded per sgooprisedviofwaoflageot hér superabsorbent polymeric (or absorbent

: gelling material) and one or more sheets or webs of cross-linked

cellulosic fibers. Suitable cross-linked cellulosic fibers for the
absorbent core 24 are described in U.S. Patent 4,888,093 issued to
Cook et al. on December 19, 1989; U.S. Patent 4,822,543, issued to
Dean et al. on April 18, 1989; U.S. Patent 4,889,595; issued to
Schoggen et al. on December 26, 1989; and U.S. Patent 4,898,642,
issued to Moore et al. on February 6, 1990; U.S. Patent 4,935,022,
issued June 19, 1990 to Lash et al.; EPO Patent Application
Publication Nos. 0 427 316 A2 and 0 427 317 A2 published in the name
of Herron et al. on may 15, 1991; and EPO Patent Application
Publication No. 0 429 112 A2 published in the name of Herron et al.
on May 29, 1991 incorporated herein by reference.

The cross-linked cellulosic fibers in the embodiment shown in
Figures 2 and 11 comprises a single sheet that wraps the layers of
particles of absorbent gelling material' 40. The sheet is wrapped so
that it appears as having a "c" configuration when viewed from the
end. The wrapped sheet forms an upper layer 41 and a lower layer
42. In alternative embodiments, the laminate can be formed in many
other manners, such as by providing separate webs of cross-linked
cellulosic material (or other absorbent material) for the different
layers of the absorbent core laminate other than a single sheet, or
by providing it with additional layers.

In this type of core, curled, twisted, preferably chemicaily
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 celluloesic
fibers from which one can prepare the refined, curled, chemical
stiffened cellulosic fibers wused in detail in U.S. Patents
4,888,903; 4,822,543; 4,889,595; 4,889,597; 4,889,596; and
4,898,642.

The use of such fibers in combination with absorbent gelling
materials, and means for manufacturing such combinations, are
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enbodi nent of the sanitary napkin of the present invention; Figure 13 shows
an expl oded perspective view of another enbodi nent of the sanitary napkin
of th (bpé@éﬂp i nvention; and Figure 14 shows an cross- REUERHO68H0ew of
.anot her enbodi ment of the sanitary napkin of the present invention. - 6-
DETAI LED DESCRI PTION OF THE | NVENTI ON 1:13¢neral Description of the

Absorbent Article As used herein, the term"absorbent article" refers to
‘devi ces whi criessEthed dAd Uednt BALeNbodyd38x Berat eSUChinBreParsidogpetymicadly v,

refers to devifvesverhitha ause plefcedlaehydes! uchn & oxlatinailenydae bady of

the wearer tocr%ts)g irn ir?gndag%rcl) st.al n ta%%i%’ﬁarn',ogo y%%(%%%ﬁsc acids can be used
as crosslinking agents. It will be appreciated that other means for
preparing other crosslinked cellulosic fibers are also known, and
such fibers may also be used herein, although the fluid absorbency
properties .may be suboptimal as compared with the above-mentioned
fibers. Reference can be made to the various citations in U.S.
Patent 4,898,642 and PCT U.S. 89 01581 for other fiber types. Once
in hand, the curled cellulosic fibers are refined to provide the
fibers used to prepare the preferred absorbent cores used in the
practice of this invention.

C. Backsheet

The backsheet 23 is impervious to liquids (e.g., menses and/or
urine) and is preferably manufactured from a thin plastic film,
although other flexible 1liquid impervious materials may also be
used. As used herein, the tefm "flexible" refers to materials which
are compliant and will readily conform to the general shape and
contours of the human body. The backsheet 23 prevents the exudates
absorbed and contained in the absorbent core 24 from wetting
articles which contact the sanitary napkin 20 such as pants, pajamas
“and undergarments. The backsheet 23 may thus comprise a woven or
nonwoven material, polymeric films such as thermoplastic films of
polyethylene or polypropylene, or composite materials such as a
fiim-coated nonwoven material. Preferably, the backsheet is a
polyethylene film having a thickness of from about 0.012 mm (0.5
mil) to about 0.051 mm (2.0 mils). Exemplary 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 finished to provide a more
clothlike appearance. Further, 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.
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di scharged fromthe body. The term absorbent article" is intended to :
I ncl ude di apers, cataneni al pads, sanitary napkins,. pantiliners,

i ncont iWOR3/¢J38E, and the like. -The term "disposabl e" PCHUSO6BHY ei n t0
. descri be absorbent articles which are not intended to be | aundered
or.otherwi se restored or reused as an absdébent article (i.e., they are
intended to be discarded after a single use, and, preferably, to be.

‘recycl ed, conpost ed. orTheiCepiliany Ehaapekddber Bun an enV| ronmental |y
conpat i bi e manner) 1 eAssrg%g,aruap@hsqabgpéfe%sw' Sureke BHRAEOIDH

articles which are Torme ar at rts uni'ted to er tororma
coordi nated ent P‘i'&/ s#bt et ﬁﬂa‘g?ﬁ'd n‘ata“P% Jufikerse 2 a@trmﬂfﬁepmoéﬂhﬁ@eé)arts

Id| ke a Elepar gt gerferiality b'alnd?dnad?e ﬁba@kﬁfe@trw ﬂﬂbeﬁb nEopkhedt a2 UnicagiNary
pad sani tary RSEeh JobeEnoRf kR R ha B Hnafikrss foteefic theran.
"sanitary napkbnﬁfﬁrebbﬁs ano theinbexterden sunfacess wifiighrdss 3wt by fshoal es
: examples of some types of capillary channel fibers 25. Suitable
capillary channel fibers are described below, and in the following
Patent Applications which were filed on July'z3, 1991: U.S. Patent
Applications Serial No. 07/734,404 filed in the names of Thompson et
al.; U.S. Patent Application Serial No. 07/734,392 filed in the
names Thompson et al.; and, U.S. Patent Appiication Serial No.
07/734,405 filed in the names of Buenger et al. These patent
applications may be referred to collectively as the "capillary
channel fiber" patent application. Suitable capillary channel
fibers are also described in EPO Patent Application 0 391 814
published October 10, 1990.

While a variety of capillary channel fibers can be used herein,
the following description discusses some preferred characteristics
of the capillary channel fiber 25 that are incorporated into the
absorbent articles of this invention.

(1). Eiber Morphology

The capillary channel fibers 25, as noted above, have
capillary channels 29 on their outer surfaces. While the capillary
channel fibers can also have a hollow central core which would
provide some additional capillarity, it is preferred that such
hollow core fibers not be employed. In general, providing capillary
channel fibers with a central hollow core would require the fibers
to be somewhat stiffer than desired in order that the core not
collapse under pressure. A central core running through a capillary
channel fiber would not be expected to quickly pick up fluids, since
the fluids would have to find their way to the end of a fiber before
proceeding into the core itself. Moreover, a hollow core capillary
‘channel fiber could not release its load of fluid into an absorbent
reservoir core without having appropriate contact between the ends
of the hollow core fiber and the reservoir core material.
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adj acent to the pudendal region, generally external to the urogenital

regi o a]nd which is intended to absorb and contain nenstrual fluids and
ot her“(%%ﬂ AL780; scharges fromthe wearer's body (e.g., RaIéUs9aresvses, and
urine). Interlabial devices which reside partially within and partially,
external of the wearer's vestibule are aj;go within the scope of this

I nvention. As used herein, the term"pudendal" refers to the externally

visible femal e geThie aapéllary cHwrbl fiderIOZs HreOPrefaPdbMehent AL LE&

[ | | I | i.capl o __other fem njne hygl ene or
E;te;rergtni glnv;e)?cfs??gﬁéchaygsw%ﬁﬁﬁl :aﬁg‘f'gﬁe%r CBP{f@t"r%lU%r bd—."ﬁﬁt andi cthey sapsh as
i nconti nence N9Adineanhd tMost| preferdbly,sahé t capilhapkicham@1hAsbdreo 25 Ugfaces, a
body- cont act i mabstnk a8 Okur RAYY (ors With8RAss 02 OFHIB N0 Pl Gk, 20D

- : : dy*Ssur f ace
The SanL Y DGRy e BRet o b basbr . o dosiad s
for a given number of fibers. By increasing the loft of the
individual fibers, the overall loft of pads made therefrom is
thicker and softer. This allows for the formation of low density,
high loft pads which, assuming that the individual fibers themselves
are not too thick or stiff are extremely comfortable, yet effective
for transporting fluids.

However, the preferred nonlinear capillary channel fibers
herein should not be "kinked". Kinking a capillary channel fiber
can cause points of constriction of the capillary channels at each
kinking site. This, of course, would interfere with fluid flow
dynamics along the capillary channel.

In addition, there is "another substantial advantage to
employing nonlinear capillary channel fibers. As indicated in
Figure 8, it may be preferred that small portions, of the capillary
channel fibers 25 actually protrude into at least some of the
topsheet 22 orifices 35 of the articles herein. These protrusions
are easier to effect when a capillary channel pad is prepared using
curled capillary channel fibers. There is a greater likelihood that
a number of ends and/or curls in the capillary channel fibers will
find their way into the orifices of the topsheet material than if
substéntia]]y linear capillary channels were to be employed. The
capillary channel fibers 25 may be curled in a number of ways,
including but not limited to: (1) selectively heat quenching the
fibers as they come from their forming die by heating one side of
the fibers a bit more than the other side (or, conversely, by
cooling one side more quickly than the other); (2) fibers made from
synthetic polymers such as polyesters can be curled by stretching,
followed by relaxation, or by passing the fiber under tension around
a sharp edge, followed by relaxation; or (3) by immersion in
methanol. In a preferred mode, the fibers are substantially
helical. Whatever means are used'to crimp or otherwise curl the
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-7- to the body of the wearer. The garnent surface 20b of the sanitary

napki n Zgéshown in Figure 2) is on the opposite side and is intended to be
pl aced ‘XJ T80t o the wearer's under garments when the saRCTAsS92rusps0 n 20
is worn. Figure 1 is a plan view of the sanitary napkin 20 of the present
invention in its flat-out state with por;iégns of the structure being -
cut-away to nore clearly show the construction of the sanitary napkin 20

> i ' j ' [.ch4f contacts the
el i ol
sani tary napki " 2Rh AN Stses a liquid pervious topsheet 22, a
l'iquid inpervious The preferred amplitude of the curls is in the range of about
0.1 mm to about 5 mm, and, typically, the frequency of the curls is
from about 1 per inch of fiber to about 10 per inch of fiber.
Fibers with amplitudes of about 0.5mm and a frequency of about 6-
crimps per inch exhibit good softness even in the higher denier
ranged fibers having large capillary channels.

The capillary channel fibers 25 are intended to promote passage
of liquids in the "z" direction of absorbent articles. The "“z"
direction, ‘as shown in Figure 2, is the direction proceeding down
through the topsheet 22, then into the capillary channel fibers 25,
and thence into whatever fluid storage core 24 may be provided.

The objective is to provide a gradient of capillary suction
between the topsheet 22 and underlying layer or layers of the
articles herein, such that the liquid is drawn in the "z" direction
and away from the surface of the article and into its ultimate
storage layer. Empirically, capillary suction is related to the
contact angle of the material and inversely related to the size of
the openings, i.e., in a typical case, the openings and the topsheet
will be larger than the intrafiber capillary channels, which, in
turn, will be larger than the inter-fiber capillary openings in a
fibrous storage core. The surface hydrophilicity of the components
of each layer can also theoretically effect the capillary section
gradient.

The capillary channel fibers 25 in at least the upper portion
45 of the tuft 26 are preferably oriented generally in the
z-direction.  Further, by providing some underlying capillary
channel fibers that lie substantially parallel to the longitudinal
direction, fluid flow in the 1longitudinal direction is .also
promoted, which enhances the overall useful absorbency of the
article. Further, by orienting the capillary channel fibers of the
lower portion 46 of the tuft 26 in the longitudinal direction, fluid
flow in the transverse direction is controlled, thereby minimizing,

or even entirely avoiding, leakage of fluid from the longitudinal
side edges 31 of the article.
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backsheet 23 joined with the topsheet 22, an absgrbent core $4|posit;2ned
bet we sheet 22 and the backsheet 23, and a transpor ayer
positﬁghggsgéﬁgm/the topsheet 22. :Preferably the transp&CI/US3266030
conprises fibers 25 having external capillary channels which are arranged
in a tufted bundle (or "bun") 26. The sd7-tary napkin 20 can al so be
provided with one or nmore addition |ayers or conponents. These include an
acqui sition | ayerThusr unhike abswrbent yantopkaseef "the2@rprsatt whech geneizl | v

e i ne o TABRIAba B Aok el NARLr G9h6, Tp1 TTIRy SUBId A TAREI D 20

al so i ncludeg.a non-woven osi tioned betmeen a Yecore 24
and t he backzﬂg'é’c dso4n %@"ﬁﬁy%%ﬂ‘aﬂ%&reﬁnﬁst@eﬂve‘é g kedirectionsmtthei al of
the core 24 finbrafliber icagi(hairgnchangetoRE ¢S the ngaph SRe+yothahnel OSidetd HEed

2 re stitched.
col Lulose 1112t 806 LhyruTVE BePlrabE AR BRGBRL B0 L tlSs
since the capillaries of the f1brous layer of the present invention
reside in the fibers 25 themselves, rather than in the -inter-fiber
spacings, capillarity is not lost when fiber-fiber spacings become
displaced.

In addition, the capillary channel fiber bun 26 of the present
invention provides its liquid drawing and directing functions even
when the bun 26 is soft f]dffy and comfortable to the wearer, in
contrast to compact, dense and relatively stiff batt materials which
function by inter-fiber capillary action.

The tuft 26 of capillary channel fibers 25 forms a hump which
is capable of fitting in the space between the wearer’s labia. This
allows the sanitary napkin to intercept body exudates readily when
they leave the wearer’s body. The hump is useful in placing the
capillary channel fibers in the bun 26 in close proximity to the
wearer’s body. This is particularly true for the capillary channel
fibers located in the upper portion of the bun 26. These fibers are
preferably oriented in the z-direction. This allows the capillary
channel fibers to draw liquids away from the wearer’s body. The fit

- in the space between the wearer’s labia is enhanced when the hump is
formed from materials, such as capillary channel fibers, which are
resilient. Preferably the materials forming the hump are both
resilient when wet and dry. The resiliency allows the hump to adapt

to the space between the wearer’s labia more readily when the wearer
moves about.

(2). Eiber Structure an rface Properties

The capillary channel fibers 25 used herein can be prepared
from any convenient polymer which is nonswelling when wet. Polymers
such as polyethylene, po]ypropylene, polyesters (preferred), and the
1ike, are useful herein, so long as they are spinnable such that
they can be formed with external capillary channels, as noted
hereinabove.  Conveniently, the polymers are melt-extrudable.
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30 which is defined by the outer edges of the sanitary napkin 20 in which -
the lo tgghggn edges (or "side edges") are.designated 31 and the end
edges ( a ) are designated 32: Sanitary napkin 20 pPEFRISaRiogosoncl udes
optional side flaps or wings" 34 that are fol ded around the crotch portion
of the wearer's panti es. The side flamg 34 can serve a nunber  of
purposes, including, but not limted to protecting the wearer's panties

from soiling afpikaHy,nthe bapidaary ahynmapfqusdmuéﬂdwﬁb’l tbleeprepare | fgom .
panties. Fi gurf:I ﬁyhﬁ,eg]grgﬁfy&ﬁgféfgna{er\égﬂﬂg?st ﬁoﬁﬁQH ari/tenﬁgkj n ?Oﬂet aken

al ong section e See
sani '?ary napki Hhepeny éﬂ&"ébt)y ("A¥Tu@Esfrom mw&mmmw (IV is a

term of art and can be determined in well-known fashion. See, for
example, U.S. Patent 4,829,761 at column 8.) The IV of a polymer
melt bears some relationship to the ability of the polymer to retain
the shape of the capillary channel walls, and is related to the
average molecular weight of the polymers. For example, it is
convenient to employ a polyester having an inherent viscosity of
about 0.7 herein, but it would be more preferred to employ a polymer
having an inherent viscosity of about 0.9, since this would allow
the walls of the capillary channels to be thinner, yet sufficiently
strong to avoid collapse under in-use pressure.

The capillary channel fibers 25 preferably have a denier of
about 10 to about 22. However, it is to be understood that the
denier of the fibers used 1is within the discretion of the
formulator, and the denier per fiber can easily be in the range of
about 25 to about 35.

The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, as noted above,
as well as for economic reasons, a depth:width ratio of about 1.3 is
typically employed. Typical and readily producible capillary
channel fibers which are quite satisfactory for use herein thus have
‘a depth-of-walls of about 48 microns and a width-between-walls of
about 37 microns. The walls, themselves, are typically about 3-15
microns thick. Although variations in these dimensions are
acceptable, capillary channel fibers prepared from polyester and
having these characteristics are quite effective for their intended
purpose. Such fibers can be prepared using conventional 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.

The capillary channels 29 can be of various shapes. Certain
shapes can offer particular advantages in particular product
applications. For example, "U"-shaped, 'H'-shaped,'“C'-shaped with
stabilizing legs depending therefrom and "V"-shaped capiliary
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neans 36 for attaching the sanitary napkin 20 to the undergarnment of the
wear Renovable release liners 39 cover the adhesive fastening
rreansW:.‘B 9391718%p the adhesive fromsticking to a surfacPTHEP2O0H t he
-crotch portion of the undergarnent prior to use. The sanitary napkin 20 has
two centerlines, a longitudinal centerli¥s® "1" and a transverse
centerline "t". The term"longitudinal", as used herein, refers to a
line, axis orchdhnealcst i2Snman beeusedaneThef "Cheshaped t fitberaapitinn s26biihatng s
eneral |y al i o] ar all ti plane
\g/]\,hl ch bi sects sta cﬁm"&v\gg?reerw%t gf ”g?fﬂ g ﬁle teérlg ?mﬁ%ﬁé s&ﬁ n the
sanitary nap |“r‘i' izqmoge h bapfie shapes mey rb&n!i%a%d (spe "Rigueasy) "oragvensed

herein, are Imw‘aﬁcnﬁmngealpwducandim»fsetoﬁmmhg neultapdes chhnmrs¢0bupn1ﬂml ch

L5 ot 1 1 S e By MY ofFP 5 3Rt ek BRFIEY Sapss 2

also a "z" ddneeusddonseme g¢d1§1onamhstjffhgss may be noted in the fibers. The
multiple "U" fibers of Figure 6 offer the additional advantages of
having additional capillarity due to face-to-face contact and being
easily curled.

The manufacturer of capillary channel fibers 25 of the type
employed herein is described in EPO Application 391,814 and in
co-pending U.S. Continuation-In-Part Application entitled “Fibers
Capable of Spontaneously Transporting Fluids", Serial No.
07/736,261, filed July 23, 1991, Inventors Phillips, Jones et al.,
Eastman Chemical Company; co-pending U.S. Patent Application
entitled “"Spinneret Orifices and Filament Cross-Sections with
Stabilizing Legs Therefrom", Serial No. , filed
1992, Inventors Phillips, et al.; and in co-pending U.S. Patent
Application entitled "Open Capillary Channel Structures, Improved
Process for Making Capillary Channel Structures, and Extrusion Die
for Use Therein", Serial No. 07/482,446, filed February 20, 1990,
inventors Thompson and Krautter.

While the polymers used to prepare the capillary channel fibers
herein are not, themselves, water-absorbent (nor are they absorbent
to urine or blood-containing fluid such as menses), the fibers
themselves are most preferably hydrophilic. Since most synthetic
polymers are hydrophobic, the capillary channel fibers herein are
surface-treated in order to render them hydrophilic.

The surface treatment of polymeric fibers involves processes
which are well-known in the extensive fiber literature. In general,
such processes involve treating the surface of the fibers with a
"hydrophilizing agent", especially a surfactant. (Hydrophilization,
which results in wettability of the fibers by aqueous fluids, can
routinely be measured, for example, wusing contact angle
measurements. In general, a contact angle less than 90° indicates a
hydrophilic surface. A CAHN Surface Forcé Analyzer (SFA 222) can be
used to measure hydrophilicity, as can a variety of other
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di rection proceedi ng down through the topsheet 22, thence into the
transpggé gﬁ& nd thence into whatever fluid storage core 24 that nay be

provi d objective is to: provide a gradient WUéawaSary
-suction between the topsheet 22 and underlying | ayer or |ayers of the

articles herein, such that fluid is drawad-n the "z" direction and away
fromthe surface of the article into its ultimte storage |ayer.
Enpirically, insgrumenty knowni dm the reta) edypicalhesuctactant wefile iaf sucte

mterial and ippiResalsy Acluak Srl o hem%m@ #nl +mu9{%@tmﬁwﬁ Jurfactahts e

typi cal case, F% openings,in the shee{ w | g
i ntrafiber cap?¥ LA \IeRREHNLYRE N’H’bl‘n the ?H“H"y\ﬂn teralure or Jedrophtlizing
inter-fiber cagjdntaryinladeelwetting fagbnws ssntlwagsa cplgethiflens Urdigest
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used herein prangdaurate ava1]ab1e from Lonza, Inc., Hi liamsport, PA, USA), and
ethoxylated oleyl alcohols (e.g., VOLPO-3, available from Croda,
Inc., New York, New York, USA). Other types of hydrophilizing
agents and techniques can also be used, including those well known
to those skilled in the fiber and textile arts for increasing
wicking performance, improving soil release properties, etc.
Hydrophilizing agents can be added to the polymer at various stages
prior to use, though preferably prior to drawing of the capillary
channel fibers to their final size. For example, the hydrophilizing
agent can be added in advance to the polymer prior to melting or
blended into the poiymer subsequent to melting. The additive
hydrophilizing agent can also be applied to the polymer subsequent
to formation, e.g., subsequent to exit from an extrusion die in a
melt, wet, or dry spinning process, preferably prior to drawing of
the fiber to small diameter. Of course, since the articles herein
are intended to come into contact with sensitive regions of the
human body, it is preferred that surfactants used to hydrophilize
the surfaces of the capillary channel fibers be nontoxic and
nonirritating to human skin. Various surfactant treatments for
hydrophilizing the capillary channel fibers are described in the
Examples hereinafter. Another method for hydrophilizing fibrous
surfaces involves subjecting said surfaces to ionizing radiation,
e.g., in a plasma, and such methods have the advantage that there is
no surfactant residue on the surface of the fibers. Whatever the
means, the overall objective is to secure capillary channel fibers
for use herein which are spontaneously wettable by the fluids they
are intended to transport.

(3). Arrangement of the Capillary Channel Fibers into Fibrous
atts

In general, the capillary channel fibers 25 will be laid down
into a bundle of such fibers for use in the absorbent article. In a
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passage of fluids in the "z" direction of absorbent articles. Mreover, by
enpl oying a |layer of capillary channel fibers whose fibers are positioned
to IVOSMBEBANtially parallel to:-the |ongitudinal direPCrigs92re6dse f1 ow i n
-the longitudinal direction is also pronoted, which enhances the overal
useful absorbency of the article. Fbmeva by thus positioning the
capillary channel fibers, REPLACEMENT S éET fluud flow in the

‘transverse @'réﬁ.frtrb@fbmbb&meﬁﬂntt!h@' kﬁmhﬁweﬁﬁmu "¢ bl Z25qdre ¥a i@ 401
entirely avoi.din ea a 0 aro ateral edges of
article. Thd8,2 gﬁf* BﬂLﬂ“Q?FlE? s°5f"P ‘prior art mhlch ane
fluids in an unleloectueei rhanrdéwasrabldleabsoryemtnchrz;idwsects'uehsbbt/tsrraai‘lsi of
fibrous batts, a5y HUVR" Fim about 0.003 g to about 0.016 g of fiber per 1
cm? surface area, and will have from about 0.003 g to about 0.03 g
capillary channel fiber per 1 cm?® volume (measured in- the
uncompressed state). The amounts of fiber per unit area and per
unit volume for pantiliners, diapers and adult incontinence garments
can be calculated based on the differences in caliper, noted
hereinabove.
Preferably, the denier and strength of the capillary channel
fibers will be chosen such that the batt of fibers herein will have
a ratio of wet:dry caliper of at least about 80%, more preferably at
least about 90%. This ensures that the batt will retain its soft
and form-fitting qualities even in use.

(4). Use of Capillary Channel Fiber Batts in Absorbent
Articles

The capillary channel fiber batts will have some amount of
holding capacity for fluids, such as menstrual fluids. Accordingly,
the capi]]ary- channel fiber batts can, if desired, comprise the
entire absorbent core of, for example pantiliners. However, for
most uses, the capillary channel fiber batts will be used in
conjunction with an absorbent core, and the core will serve as a
reservoir for fluids which are transferred from the capillary
channel fiber batt into the core. '~ Such cores may comprise an
air-laid felt of cellulosic fibers, or mixtures of cellulosic fibers
with absorbent gelling materials.

Due to the extremely fine structure of the cellulosic fibers in
such absorbent cores, the cores exhibit high suctional forces which
tend to draw away fluids from the capillary channel fibers 25 and
into the core 24 for ultimate storage. This is precisely the
intended effect. Thus, for a sanitary napkin, typical cores which
comprise from about 1 g to about 5 g of multiple cellulosic fibers
and, optionally, from about 0.5 g to about 1.5 g of absorbent
gelling material. As fluid proceeds into the article, it encounters
the capillary channel fiber network, which distributes the fluid and
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inter-fiber capillary voids, the intrafiber capillary channels of the
fibers herein can be used to provide desirable fluid directionality.

Mor eovBO 9¥PH8R t he capillaries of -the fibrous |ayer of PRE/YHIRLEH50
-invention reside in the fibers, thenselves, rather than in inter-fiber
spacings, capillarity is not lost when fiper-fiber spacings becone
displaced. 1In addition, the capillary channel fiber |ayer of the present

i nvention proyheessairanddrdi 0 tdriawiong aa'agoﬁuehe%gfw 34\NCHepBSy CYEM ifsen the
| ayer is soft, fluﬁsy’"|OMI§ﬁﬂS|é¥ and ?onforta l.e _g the wearer, 1n
contrast to cOAPHE! Y qeTRIEW tBF €3RI 3rys (Ghanne], fibay patwark fign dhe
function by i megt - frifostoncafi Iflaid. afhisyn.th&huspillaryi dHanhel afipeesidriagd t hat
t he absor bent ' | S al ti ctl I n S ti y

it oront vy, T iiFRud g RopfRESE) | PbrebP“14iVind Defle SLABSHERE 4Btk
subst anti al | y faesh.edeit aprassanses andafeehe thani surreader dthecifduid tobtdebent

structures Whiyafleri9iRPlabSsibeRY cdré] AN P4ret thidY8ble to continue the process
until the core is saturated. )

(5). Contact Between the Topsheet and the Capillary Channel
Eibers

The bun 26 of capif]ary channel fibers is kept in close contact
with the overlying topsheet 22. This can be achieved by a number of
suitable mechanics. These include but are not limited to bonding
the bun 26 to the topsheet 22 by adhesives, ultrasonics, and the
like or by tensional forces. The contact between the topsheet 22
and the capillary channel fibers 25 may be so close that portions of
the capillary channel fibers extend into the orifices of the
topsheet. '

Thus, in a highly preferred mode there is an interconnecting
network between topsheet, thence into the capillary channel fiber
bun, and thence into the underlying absorbent core, whereby fluid
efficiently proceeds through the topsheet 22, along and through the
capillary channel fibers 25 of the bun 26 and into the absorbent
core 24. This interconnection is maintained even in the face of
in-use stresses such as moisture, mechanical shear, and
pressure-relaxation associated with physical movements of the
wearer.

If an adhesive attachment is used, several factors should be
kept in mind. The amounts of adhesive used and the pattern in which
it is laid-down should minimize the sticking of the absorbed article
to the user’s body. o

It will also be appreciated that using excessive amounts of
adhesive could undesirably clog capillary channels in the fibers,
thereby diminishing their effectiveness. Accordingly, "noninter-
fering” amounts of the adhesive are used. Such amounts can vary,

. depending on the adhesive chosen, the pattern in which it is
laid-down, the width of the capillary channels in the fibers, and

L4
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preferably conprised of fibers having intrafiber capillary channels to
pronote the passage of bodily fluids in the z-direction, The individual
conpowgrﬂ:’éoggot he sanitary napkin:will now be | ooked at PER/UR%2496880 get ai | .
2. I ndi vi dual Conponents of the Sanitary Napkin A. The Topsheet The
topsheet 22 is conpliant, soft feeling,-2and non-irritating to the wearer's
skin. Further, the topsheet 22 is liquid pervious permtting |iquids
(e.g., nmensesharidker Gontr)]ling thadirey gfcndhesive ard dhghdiamsterhofithess. A

sui tabl e topgheal, @2 {HRY WP dHRNUAS] UPdnb! aifiner 4 HGsEAEE piso LRI S

such as woven Id _nonwoven nmaterials; po gnerlc nat er I'S suc 5ertured
formed t her mdpIRigimizer thenstickingtofr dbe Arhtelies %o (the usgnts wpdy.of or med

thermopl astic fi lKE; adhes DS sheAAEbe i eriltat iy toae; skt afd¢! Ahefvise
t her rrppl asti ﬁof] loqgéicaa?? -tarégé aBJIeaSiIolrc uggr %Félo%lé“ E:grwa%tmg%/teﬁn daetl]gc I’%OI’IV\DVEI’I
material s ca°b Y P ate
body tissues. The adhesive should maintain its bonding properties
when moisture is not present, i.e., when the article is being
manufactured, and, most preferably, when moisture is present, i.e.,
when the article is being used.

The adhesive should bond both to the material used to
manufacture the topsheet and to the material used to manufacture the
capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydrophilization process, the nature of
the surface treatment will have to be considered when selecting the
adhesive.

Typical adhesives useful herein include materials selected from
latex adhesives and hot melt adhesives.

The adhesive can be laid down in a random pattern, however, it
is most preferred that a spiral, or multiple spiral, pattern, such
as the one illustrated in Figure 9, be used. The lines of adhesive
66 are applied to the underside or garment side of the topsheet 22
in a spiral pattern using a 0.2 mm nozzle, but application using
nozzles at least as large as 0.6 mm is satisfactory. Alternatively,
the spot pattern of Figure 10 can be used to apply the adhesive 67
to the topsheet 22, but is less preferred.

Suitable adhesives are available from Findley Adhesives, Inc.,
especially hot melt adhesive 4031, and latex 8085. The type of
adhesive can vary somewhat depending on the type of finish present
on the capillary channel fibers. Suitable finishes include
Eastman’s LK 5483, LK 5563 and most preferably Eastman’s LK 8570, as
well as the polymer available as MILEASE T, which is well-known in
the detergency arts (see, for example, U.S. 4,132,680) as a
fiber-coating ethylene terephthalate/polyethylenegiycol terephthal-
ate soil release polymer, and which is available from ICI Americas.

The amounts of adhesive employed will vary, but typically range
from about 0.05 g for a 2 in. x 5 in. spiral pattern to about 0,07 g
for a 2 in. x 7 in. spiral pattern, using a hot melt adhesive. For
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conprised of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g.,‘gougneric fi bers such as pol yester, polypropylene, or polyethyl ene
fibers)™or fH3%0 a conbi nation of .natural and synt hetic fiBfEFUSINO0605K err ed
-topsheet 22 conprises an apertured formed film Apertured formed filns are
preferred for the topsheet because they az& pervious to body exudates and
yet non-absorbent and have a reduced tendency to allow |liquids to pass back
‘through and resellatéxe adhesévé,s Skdmn. abblotis,0.0heg sus f abeutof 011 §orfged § il m

g ana CoLAE b 0 RO A UV e SHED Lol it D
formed filns a-850896r usrdd in nuaea phica@at2 39205186 i ssued to Thonpson on

The adhesives may be applied in an open pattern network of
filaments of adhesives as it disclosed in U.S. Patent 4,573,986
issued to Minetola et al. on March 4, 1986. Some suitable
attachment means that utilized an open pattern network fi1aments.
comprising several lines of adhesive filaments is rolled into a
spiral pattern are illustrated by the apparatus and methods
disclosed in U.S. Patent 3,911,173 issued to Sprague, Jr. on October
7, 1975; U.S. Patent 4,785,996 issued to Zieker et al. on November
22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27,
1989. .

Close contact between the topsheet and the underlying layer of
capillary channel fibers can be further improved by applying
pressure during the gluing process and/or by "combing” the uppermost
capillary channel fibers in the layer to provide individual fiber
protrusions which give better contact with the adhesive.

, (6). Contact Between the Capillary Channel Fibers and the
Absorbent Core

It is preferable that there also be close contact between the
capillary channel fibers 25 and the absorbent core 24 in order to
efficiently transfer liquids to the absorbent core 24.

This close contact can also be achieved in a number of ways.
These include, but are not limited to, the use of adhesives,
ultrasonic bonds, by tensional forces, by providing a roughened
surface of the absorbent core, or by needle-punching, or otherwise
inserting some of the capillary channel fibers into the absorbent
core.

Preferably, as shown in Figures 2 and 11, the base of the tuft
26 of capillary channel fibers is slipped into a slit in the top of
the core 24. '

The tuft 26 of capillary channel fibers has two end extensions

-designated 94. The end extensions 94 extend outward at the base of
the tuft 26 1in opposite directions. The end extensions 94
preferably extend along the longitudinal centerline "1". The end
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Decenber 30, 1975; U.S. Patent 4,324,246, issued to Mullane et al. on Apri

13, 1%&6; %)?8 Patent 4,342,314, issued to Radel et al. on August 3, 1982;
u. S. SH(OY8% 63 045, issued to Ahr et al. on Jul y 31, BROBAIS/@BOsPat ent
4,629,643, issued to Curro et al. on Decenber 16, 1986; and U.S. Patent
5,006,394, issued to Baird on April 9, 19891. Each of these patents are

i ncorporated herein by reference. The preferred topsheet 22 for the present
i nvention is ektenstonse84 faremineaid biddei n 1dgeid)r tramspertdhgt bentabouatpat ent s

and mar ket ed ; il ar ' Proct.et any o

Gi nci nnat i , Ogtﬁbo%ggé"t' %&Yt(@g@ﬁn&ﬁb%ugp%ﬁ e? ﬁéﬁ@@ﬁﬁﬁﬁ%@ﬁ?ﬁﬁer %‘e BP%sent

i nvention, thenbRr§eRIIPRHCH @ret pksar dnnfluid tnanspostingt coptact witdr apéi | i c
so as to hel papdorbenst cord RN hatd)r ough the topsheet 22 faster than if the

body surtace wes S6E ANSPRP LS dnot] S0P P8 b Koty

napkin 20 with a component having 1liquid transportation
capabilities. The capillary channel fibers 25 will typically be
primarily used to transport liquids deposited on the bun 26 due to
the capillary gradient described above, rather than to absorb the
same. The bun 26 of capillary channel fibers may, therefore, also
be referred to as a transport layer. This transport layer has
several key features.

The transport layer 21 or more preferably the bun 26 comprises
an upper portion 45 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 24. This upper portion
45 of the bun 26 can be positioned in close contact with the
wearer’s body. Even more advantageously, the upper portion 45 of
the bun 26 can be of such a size and shape and resiliency that it
can fit at least partially within the space between the wearer’s
labia. This allows it to more readily intercept exudates that leave
the wearer’s body.

The end extensions 94 of the bun 26 provide a liquid
transportation component with conduits for transporting liquids
directly to the absorbent core 24. Even more preferably, the end
extensions 94 are capable of transporting liquids to the interior of
the absorbent core 24. This provides the sanitary napkin 20 with
another advantage. |

Generally, when exudates are simply deposited on top of an
absorbent component, such as the absorbent core 24, they can be
absorbed readily along the top surface of the absorbent component.
However, liquids tend to remain in and fill the upper parts of the
core first. This blocks the transportation of exudates to the lower
regions of the core. The end extensions 94 reduce the potential for
this problem to occur. The end extensions 94 eliminate the need for
liquids to travel through one part of an absorbent storage component
to get to the place where available absorbent capacity exists.
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into and bei ng absorbed by the absorbent core 24. In a preferred

enbodi nent, surfactant is incorporated into the polyneric materials of the
f or med™Q 93P178Bsheet 22 such as is-described in U S Pat BRI/USHI06959 i on
~Serial No. 07/794,745, entitled Absorbent Article Having A Nonwoven and
Apertured Fil m Coversheet" filed on Novergger 19, 1991 by Aziz et al.
Alternatively, the body surface of the topsheet 22 can be made hydrophilic
by treating it wi ttheaconstiractiant ofuhe sanitarydampekirb@0 descdibed RBbwtis

(950,290 | oSy ChRRE " B4Blnf ot SREL AR ol SRS,

ref erence. Many TothenbswitBble arsangementsa g osompARENLSH are posaiblee i firthe

absorbent neanyiHé¥pibsi 8iscussed above are followed. For instance, the end
extensions 94 (or other portions of the capillary channel fiber bun)
could be placed in contact with the absorbent core 24 in a number of
different ways. )

The following is a non-limiting 1ist of possible relationships
between the end extensions 94 and the absorbent core 24. They are
generally arranged from more to less preferred. The end extensions
could be: (1) surrounded by the other components of the absorbent
core; (2) commingled or integrated into the other components; (3)
placed between two or more layers of the other components, such as
described immediately above; (4) placed under at least one other
layer; or, (5) placed on top of the other components.

The sanitary napkin 20 may have other types of transport
components or layer(s) positioned between the topsheet and the
absorbent core. Preferably, the embodiment shown in Figures 2 and
11 has an additional acquisition layer (or "secondary topsheet”) 27
positioned between the topsheet 22 and the absorbent core 24. Such
an additional acquisition layer could be used to distribute body
exudates that are deposited longitudinally or laterally outside of
the bun 26 of capillary channel fibers to the absorbent core 24.

These other types of transport components, the methods of
securing the same in absorbent articles, and the functions served by
the same are described in U.S. Patents 4,950,264 and 5,009,653
issued to Osborn, and in U.S. Patent Application Serial No.
07/810,774, "Absorbent Article Having Fused Layers", filed December
17, 1991 in the names of Cree et al.

The transport component or components may be comprised of other
types of material (instead of capillary channel fibers). These
include, but are not limited to nonwoven or woven webs of synthetic
fibers including polyester, polypropylene, or polyethylene; natural
fibers including cotton or cellulose; blends of such fibers; or any
equivalent materials or combinations of material.

E. Optional Retaining Means
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capabl e of absorbing or retaining liquids (e.g., nmenses and/or urine). As
shown in Figures 2 and 11, the absorbent core 24 has a body surface, a

gar meMO B8k e, side edges, and:end edges. The absor BEMUSIB/M6050 nay be
-manufactured in wide variety of sizes and shapes (e.g., rectangular, oval,
hour gl ass, dog bone, asymetric, etc.) .apd froma wi de variety of

l'i qui d-absorbent materials commnly used in sanitary napkins and ot her

absorbent articl gf gsh tehs e@rmtlaﬁjdtmskwoz:b Pednd behhetd | @3R& Ayl Yanyef erred
to as airfelt. An,exa % er §U|table ? rbenk mat eri al s "i ncl ude
creped cel |l uPURROT o BER g, med Y BF pBF3Her MR AT cIHDr RUTRISESE cal |y
stiffened, nBreflerabllyqr the (samﬁalmlqm;bktrehlsubbs:ed in bke sisec'apuhdexgyrmehgnnel

fibers; synt Q@t a?\t? ORf %eéﬁ’&@ é‘%i r@e Fﬂﬁéﬁéﬁ Juch! gseaﬁ aﬁfe@‘v{%%s

tissue inclu ssue w ap am nat es;
absor bent mAfbgsive §EB%&4§556r@R§H§ fory sregueing: thbs%ﬁﬂbéiﬂy ngekin rig

mat eri al s; Qhe mxtchemtwahem theapaestydl Thés, 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
preferred. Suitable adhesives are Century A-305-1V 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 adhesive fasteners are
also described in U.S. Patent 4,917,697. Before the sanitary napkin
is placed in use, the pressure-sensitive adhesive 36 is typically
covered with a removable release liner 39 in order to keép the
adhesive 36 from drying out or adhering to a surface other than the
crotch portion of the panty prior to use. Suitable release liners
39 are also described in the above-referenced U.S. Patent 4,917,697.
Any commercially available release liners commonly used for such
purposes can be utilized herein. Non-limiting examples of suitable
release liners are BL3OMG-A Silox E1/0 andlBL30MG-A Silox 4P/0 both
of which are manufactured by the Akrosil Corporation of Menasha,
Wisconsin. The sanitary napkin 20 of the present invention is used
by removing the release liner 39 and thereafter placing 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.

F. Optional Features

The sanitary napkin 20 may also be provided with two flaps 34,
each of which are adjacent to and extend laterally from the side
edge of the absorbent core. The flaps 34 are configured to drape
over the edges of the wearer’s panties in the crotch region so that

the flaps 34 are disposed between the edges of the wearer’s panties
and the thighs.

eet Has Been Replaced

BT



conmbi nations of materials, or mxtures of these. The configuration and

construction of the absorbent core 24 may al so be varied

absorbgfrqb:ym@onay have varying catiper zones (e.g., g‘WE@#’o%o as to

-be thicker in the center), hydrophilgﬁ%gradients, superabsorbent
gradients, or lower density and | ower aveérage basis wei ght acquisition

zones; Or nAY CONPHKLS e ers Lructures) . The tota

absor bent ca%am {T/)fhgf ?H?g %gs engé ea[s i% E‘ZJ spE'BEﬂs&s' h?\ﬂét‘?g’r Qﬁfn @Bt bl e
with the desi dielposarivagtarparevens lsneHndedoﬁjibe ofearbe’ ssandy and panthies 0.
Further, the sjeget@nd f?@ﬁor??@ﬁerﬁﬁlﬂacﬂyt Yoﬂﬁmgh’i‘ dédbigr Rent b‘ipl':@erzélg@gy be

vari ed to acconnndate di f ent uses” such as incontinence - p
pantiliners, thee§dees ofather PaptiasapkSpcond, she &lahsnidfn taresamfteaﬂw
napki ns. ExenprovidedbepyhoattachiéntChedrRSon Whe i Qapmentiesifacd Ronthatote 24 of

the present 'ﬂ\ASQt§4°Eaf?‘ % Q&%@Eﬂ?ﬁi inpdel#' §1e Ig%{e)p tané ’a%%gthze%llto garment
facing side of the panty. In this way, the flaps 34 serve to keep
the sanitary napkin 20 properly positioned in the panty.

The flaps 34 can pe constructed of various materials including
materials similar to the topsheet, backsheet, tissue, or
combinations of these materials. Further, the flaps 34 may be a
separate element attached to the main body portion of the napkin or
can comprise extensions of the topsheet 22 and the backsheet 23
(i.e., unitary).

A number of sanitary napkins having flaps suitable or adaptabie
for use with the sanitary napkins of the present invention are
disclosed in U.S. Patent 4,687,478 entitled "Shaped Sanitary Napkin
with Flaps", issued to Van Tilburg on August 18, 1987; U.S. Patent
4,589,876 entitled "Sanitary Napkin", issued to Van Tilburg on May
20, 1986; and U.S. Patent 4,608,047, entitled "Sanitary Napkin
Attachment Means", issued to Medingly on August 26, 1986.

G. Assembly of the Components of a Sanitary Napkin

The preferred sanitary napkin embodiment shown in Figure 1 has
its components assembled with several different types of attachment
mechanisms. These attachment mechanisms {or attachment means) will
be discussed with reference to Figure 11. For the purposes of this
discussion the absorbent core 24 will comprise the cross-linked
cellulosic laminate described above. The absorbent core 24, as
noted above, is preferably sandwiched between the nonwoven secondary
topsheet 27 and a nonwoven layer 28 to form a "core/nonwoven sheet
sandwich 51. The components of the core/nonwoven sheet sandwich 51
can be secured together in any suitable manner. The components in
the embodiment shown in Figure 1 are secured together by stitching
lines - 48. The stitching of these components serves several
purposes. These included, but are not limited to the following.
The stitching holds the components of the core/nonwoven sheet

hﬂn.
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| ssued to Gsborn on August 21, 1990; U.S. Patent 4,610,678, issued to

Wei sman. et al. on Septenber 9, 1986; U. S. Patent 4,834,735, issued to
Al ena P 83/04780 o \my 30, 1989: U:S. Patent 5,009, 653, iPSI{BE93/8688hor ne on
-April 23, 1991; and European Patent Application No. 0 198 683, The Procter
& Ganbl e Conpany, published Cctober 22,-29--12- 1986 in the name of
Duenk et al. Each of these atents are incorporated herein by
reference. A pandwish ebl efipaathaent Fitehindabbor benretesred 2mechamisn sdor t he

| ami nat e S”“Ml‘d’iﬁg sm\ye cmoﬁemr et%gatmdbeéahse Theid asnmtye ebmaneff'Pr i sed
of a layer g Eor&ﬁ%nt yéfEI’I C abs?‘r bent h%elsuggnrraterl al)
and, one or t 9\195 PgRgn |sl fREgther ng also

holds up well in the presence of liquids.

The stitching also enhances the transfer of liquids between the
layers of the core/nonwoven sheet sandwich. The stitching secures
the components of the core/nonwoven sheet sandwiched -together in
such a manner that the components are held and sustained in close
contact with each other. As discussed above, this contact
relationship is one of the features needed for transportation of
liquids down into the underlying components.

The stitching need not be limited to the core/nonwoven sheet
sandwich, however, stitching can be used to secure together any of
the components the sanitary napkin located between (and including)
the topsheet 22 and the backsheet 23. The topsheet 22 is bonded to
the tuft of capillary channel fibers by a topsheet bonding adhesive
66. The backsheet 23 is bonded to the garment side of the
core/nonwoven laminate 51. This is accomplished in the embodiment
shown in Figure 11 by two strips of construction adhesive 52.

The topsheet 22 and the backsheet 23 are then secured together.
The topsheet 22 and the backsheet 23 have a length and dimension and
width dimensions that are greater than those of the absorbent core
24. The topsheet 22 and backsheet 23, therefore, extent beyond the

. edges of the absorbent core 24 to form at least a part of the
periphery 30 of the sanitary napkin.

The topsheet 22 and backsheet 23 are secured to each other or
at least a part the periphery 30 of the sanitary napkin 20 by a
perimeter heat seal. The formation of this perimeter heat seal is
described in greater detail below which describes methods of making
a sanitary napkin 20 of the present invention.

The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferably of
constructing the sanitary napkin. Any of the components of the
sanitary napkin 20 can be secured together by adhesives, stitching,

“heat and/or pressure bonds, .dynamic mechanical bonds, ultrasonic
bonds, intramingly or entangiement of the fibers or other structure
elements comprising the components of the sanitary napkin, such as
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cellulosic fibers. Suitable cross-linked cellulosic fibers for the
absorb 4 are described in U S. Patent 4,888,093 issued to Cook et
al . on%e’@ﬁ%@lg, 1989; U.S. Patent 4,822,543, issued tICIBURR2/06059  on.
~April 18, 1989; U. S. Patent 4,889,595, issued to Schoggen et al. on
Decenber 26, 1989; and U.S. Patent 4,898;342, issued to Moore et al. on
February 6, 1990; U S. Patent 4,935,022, issued June 19, 1990 to Lash
et al.; EPObyraedhtbloning i the ifdhersuinompaisiog ones.compamEnt3attoi2anabher0 427
317 A2 publ i shegmpbrbnitNeoraptandthdiche iy Rhowd in QReNFpt. 15, 1991; and EPO
Pat ent Applicatio qullc§t|qn No. 8.42? 1%2 ¢2 Eubllshed I n the nane of
Herron et al. on MV spartyep ar Rubpdinents PrLhe pResppt, tveptinnehave, een
cross-linked cdllustrated dridodescriibed,hdtewdhddi bengbvitusmtoi thdsegskiided and 11
conprises a siggl h?ﬁﬁ er,s40 c 1 sor bent
gelling nateri al %é e é’Eg{e%u\g’ir gea?r'lagggk soaﬁ ﬂaémlqt? E%Aptgéggs&fé’siga@?%q a
"c" confi gur at¥idhoyhdepanting Fromdihet spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes

and modification that are within the scope of this invention.

H. Method for Making the Sanitary Napkin

The sanitary napkin 20 is assembled in the following manner.
For simplicity, the assemblies described in terms of one possibie
method. The steps described below can be carried out in many other
orders. There are also numerous other ways to assembles the
sanitary napkin. All such alternatives are within the scope of the
present invention. '

The components for the absorbent core 24 are obtained. The
absorbent core 24 used in the preferred laminate described above of
two layers of cross-iinked cellulose fibers 41 and 42 with absorbent
gelling particles 40 therebetween. The absorbent gelling material
particles 40 are placed on top of the web (or portion thereof) that
will form the bottom layer 42 of cross-linked cellulosic fibers.
The batt of capillary channel fibers 25 is placed on top of the
absorbent gelling material 40. The capillary channel fibers 25 are
oriented so that the extensions 95 will extend along the
longitudinal centerline 1 of the completely assembled sanitary
napkin.

The web of cross-linked cellulosic fibers (or portion therein)
that will form the upper layer 41 of the core 24 is provided with a
longitudinal slit. The slit is provided in the portion of the upper
layer 41 that will lie in the central region of the completely
assembied sanitary napkin.

The upper layer 41 of the core 24 is placed on top of the
capillary channel fibers 25 and layered particles of absorbent
gelling material 40. The upper portion 45 of capillary channel
fibers 25 is'pu11ed up through the slit to form a tuft 26. This
leaves the upper portion 45 of the bun 26 exposed. The extension 94
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end. The w apped sheet fornms an upper layer 41 and a | ower |ayer 42. In

al terpati gbodinents, the | am nate can be formed in pany other manners,
such \&@d&&ﬁaﬁ vi di ng separate webs of cross-I|inked cel Ri 22(pe038 § al (or
-ot her absorbent material) for the different |ayers of the absorbent core

| am nate other than a single sheet, or.®y providing it wth additional

| ayers. In this type of core, curled, tw sted, preferably chemcally
stiffened ancemai®sin |plakedyithen | theosbsbitleat scaree Tamfriatedoh otapr @¥i ge fi bers

of st tabl o Bl PEAbsOEREls T FUR° gpbeaRCR0 C i 6P EEme ARoaPRTBREE wni o
one can prepare preassemblyded, curled, chemical stiffened cellulosic fibers
used in detailThd Rechhdiry fHdsREELS 24 RARrIPB:15 phoBiddd D43he 14}efBGs 595;
4,889, 597; 4, 8?% 596; . .and h4_, 89%&\5534?'2' t‘;rhs%eggenofissa c;h fi l\o{er s in
conbi nat i on WYER HpSBPHTSINGShEi $hF Yy top o provided with
a longitudinal slit. The secondary topsheet 27 is placed on the
body facing side of the absorbent core preassembly. ~The upper
portion 45 of the tuft 26 of capillary channel fibers 25 is pulled
through the s1it in a secondary topsﬁéet 27. A nonwoven layer 28 is
positioned on the garment facing side of the core preassembly. This
forms the absorbent core/nonwoven sheet laminate 51. The components
of the absorbent core/nonwoven sheet laminate 51 are then secured
together by stitching or adhesive. An adhesive is placed on the
backsheet 23 to secure the absorbent core to the backsheet material.
The backsheet 23 is then placed on the garment facing side of the
absorbent core preassembly. The topsheet 22 is then sprayed with
the topsheet bonding adhesive 66 on its garment facing side
preferably, the adhesive 66 is applied in a spiral pattern such as
that shown in Figure 9. _
The topsheet 22 is then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 26 still protruding
from the core/nonwoven sheet laminate 51). This forms a
preassembled sanitary napkin. The preassembled sanitary napkin is
then ready to be sealed. The longitudinal side margins and end
margins are then sealed. In the preferred process described herein,
the longitudinal side margins and the end margins of the sanitary
napkin 20 are sealed by a heated element. The heated element is
essentially used to "iron" the longitudinal side margins and the end
margins together.

3. Alternative Embodiments of the Sanitary Napkin of the
Present Invention

A. Multiple Tufts of Capillary Channel Fibers

Figure 12 is an alternative embodiment of a sanitary napkin 60
of the present invention. The sanitary napkin 60 preferably
comprises a liquid pervious topsheet 61, a 1liguid impervious
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naterials, and means for manufacturing such co  -13- described in
uU. S. P‘Q,?eﬂ},gmgﬁ(?ﬁ& 022. Such preparations typically involve the

al dehydes,

use
as glutaral dehyde, as crosslinking BgEHS92/06030
-addi tion, polycarboxylic acids can be used as crosslinking agents.

of

-~

It will

be appreciated that other means for prepa¥s-ng other crosslinked cellulosic

fibers are al so

own, _and such fi
the fluid absd35EH tpngé? nedstoaihep doriissht § hraland s ak Ahsarkantucere t62e

above- ment i ongubsfit tomed. betwihertheceopstieebe 61adadt ahé heasiheOUSeE] t affjeons

in U S. Patent

ers may al so be used herein, although

i n hand, the c |‘g?f%’c3\%ﬁhﬁgg?d§%5|$gefgc‘i‘asgrlg?%ﬂﬁ‘ﬁ{'?’gt e(r%}‘ hgég?é){?ggéd onee

between the absorbent core 62 and the backsheet 66. The nonwoven
layer 65 serves to keep the material of the core 62 from tearing
when (the cores comprised of a cross-linked cellulose fibers and)
the layers of the sanitary napkin are stitched.

Sanitary napkin 60 preferably includes a transport layer
consisting of a plurality of tufts B4 of capillary channel fibers
63. In this embodiment the capillary channel fibers 63 are sewn or
stitched into the absorbent core 62 providing the tufted
configuration 64 as shown. The number, size and shape of the tufts
64 can be varied accordingly by the maker to provide the desired
resilience, comfort and fit for the sanitary napkin 60. The tufts
64 are preferably oriented substantially in the z-direction. The
upper portion 67 of the tufts 64 extend above the uppermost surface
of the core 62. The lower portion of the tufts 64 extend below the
uppermost surface of the core 62. In an alternative configuration,
the upper portion of the tufts 64 are cut, thus eliminating the
looped portion of the tuft 64. '

Fluid deposited on the topsheet 61 is then passed in the
z-direction through the tufts 64 of capillary channel fibers 63
toward the ultimate storage layer or absorbent core 62. This

creates a standoff from the topsheet 61 as the fluid (e.g., menses

and/or urine) is removed from the skin of the wearer.

B. Multiple Tufted Pad Having a Hole in_the Topsheet

In the alternative embodiment shown in Figure 13, the overall
arrangement and positioning of the respective layers is very similar
to that of Figure 12. The sanitary napkin in Figure 13 comprises a
liquid pervious topsheet 71, a liquid impervious backsheet 76 joined
to the topsheet 71, and an absorbent core 72 positioned between the
topsheet 71 and backsheet 76. The sanitary napkin 70 also includes
a nonwoven layer 75 positioned between the absorbent core 72 and the
backsheet 76. The sanitary napkin 70 also includes a plurality of
tufts 74 of capillary channel fibers 73 which are sewn into the
absorbent core 72. The tufts 74 are preferably oriented
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fibers used to prepare the preferred absorbent cores used in the practice
of t n%ﬂﬁ@@ i on. C. Backsheet The backsheet 23 is inpervious to I|q ui ds

(e.qg." and/or urine) and is preferably manufact EFEEUSI20R080 ¢ hi n
-plastic film although other flexible liquid inpervious materials nmay al so
be used. As used herein, the term"flextdie" refers to materials which are
conpliant and w|l .re dllxéﬁonforn1to t he general sha&g and contours of the
hunan body. staptaghlgein 2he -4 ERRId 0P he TR HRREE PORBIS: BR PTatke dbfksai ned

i n the absor bEntextende aBdvd rthen upgdrinogt adxh*lfed:ee&f\MthehcmnVact Thae 16wer tary
napkin 20 su t bac sheet 23 may

t hus conpri sﬁb’ilﬁ?o“eéﬁ glge &gﬁmn%rg?"gr npznr |r@°sf ascﬁcﬂ¥ Ehe

thernDpIastlcﬂﬁ?lﬁb of pol yet hyl ene or polypropylene or conp05|te

material s such asym afif{tTos QMR topkhR¥P VAN s Rtdviléd with PieTPEARINY, 77 L he

backsheet ISWhen the various components of the sanitary napkm 70 are placed
together the plurality of tufts 74 of capillary channel fibers 73
will extend through the aperture 77 in the topsheet 71. Therefore,
the capillary channel fiber 73 will be in direct fluid contact with
the skin of the user. In the arrangement of Figure 13, it is
preferable to have capillary channel fibers 73 having a "C"-shaped
cross-section with stabilizing 1legs depending therefrom as
illustration in Figure 4. The capillary channel fibers having a
"C"-shaped cross-section have been found to be more gentle and
non-irritating to the user’s skin. By providing direct contact
between the capillary channel fibers and the user’s body, bodily
fluid deposited on the absorbent article 70 does not have to
penetrate the topsheet 71 before contacting the capillary channel
fibers 73. This will provide a quicker transportation of the bodily
fluids away from the user’s body and into the absorbent core 72.

C. Single Bun Pad

Figure 14 is a cross-sectional view of an alternative
embodiment of a sinitary napkin 80 of the present invention.
Sanitary napkin 80 preferably comprises a liquid pervious topsheet
81, a liquid impervious backsheet 86 joined to the topsheet 81, and
‘a primary absorbent core 82 positioned between the topsheet 81 and
the backsheet B6. The primary absorbent core 82 has a first surface
82a facing the body of the user and a second surface 82b aligned
opposite the first surface 82a. The sanitary napkin 80 also
includes a transport layer 85 positioned between the topsheet 81 and
the primary absorbent core 82. The transport layer 85 has a lower
portion 86 and an upper portion 87. Preferably, the transport layer
85 is positioned on or above the first or body facing surface 82a of
the primary absorbent core 82. The upper portion 82 of the
transport layer 85 is oriented substantially in the z-direction
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pol yet hyl ene film having a thickness of fromabout 0.012 mMm (0.5 ml) to
about 2.0 mls). Exenplary polyethylene filns a f ured by
Cl opay rpégg?éon of Cincinnati, Chio, under the designa%?gﬁﬁgggﬁé 1 and

-by Et hyl Corporation, Visqueen E]vision,_ﬂﬂ Terre Haute, Indiana, under the
desi gnati on XP-39385. The backsheet 23 i's preferably enbossed and/or matte

S L5 POAE iy TR 16y YRR, 6 4 Sy T

23 may permt va he a (1.

br eat habl e) w5 extands|substantiel byg iexdibgalwgitydinprbaisestgonhr ough t he

backsheet 23. -Satvitdry Tapk{mrEol lprefer@bmnngicifddicra BeBonkaPy S @bYorBént
napkin 20 ljreff?}QQ{Gthgf.éiIBLQH%gde£B#ag$é%t(gﬁe secondary absorbent structure

84 preferably comprises a nonwoven low density material, a foam, or
“any loosely arranged fibers. Preferably the secondary absorbent 84
is a high loft material having a density less than that of the
transport layer 85. The secondary absorbent structure 84
substantially surrounds the transport layer 85. In the embodiment
shown in Figure 14 the primary absorbent core 82 will preferably
have a density greater than that of the transport layer 85. In this
configuration fluid deposited on topsheet 81 is then passed in a
z-direction through either the secondary absorbent structure 84 or
through the transport layer 85 toward the primary or ultimate
storage layer or absorbent core 82.

In addition to providing standoff from the topsheet 81 the
transport layer 85 and secondary absorbent 84 act as a resilient
body, providing a better overall fit for the user. In addition, the
transport layer 85 and the secondary absorbent 84 preferably have a
lower density than that of absorbent core 82 allowing for fluid
transfer in the z-direction toward the ultimate or primary storage
core 82.

While particular embodiment of the present invention have been
illustrated and described, it would be obvious to those skilled in
the art that various other changes and modifications can be made
without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes
and modifications that are within the scope of this invention.
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"bun") 26 of capillary channel fibers 25 that are positioned generally

betwg@ cksheet 23 and the topsheet 22. Capillar channel flbers 25
are fi é%?ﬁﬁgging channel s forned ' therein, preferably, ¥ 6050t eri or
“surfaces. Figures 3 to 7c shom1exanp|es of some types of cailllar

channel fibers 25. Suitable capillary38kannel fi bers iﬂmﬂﬂﬂ “Hﬂﬂl mBW

and in the follomﬁng Pat ent Applications which were fil
U S. Patent MBAT ilSatliAIMED 98¢ial No. 07/734,404 filed in the" names of

Thonmpson et al .; U S Patent Application Serial No. 07/734 392 filed in the
names Thonpsqn et, al.: apd, U.S.. Patent, No. 07/ 734, 405
filed in thg nafls 5P "E‘Hgngé‘%‘c § q‘éf’?"%o The@’é‘ { SPPRGtiani ods  nay
be referred transversecdinestyjon,asandt e z-ddeguthibmy ysntdanrbebrbefmtbemr‘hclpatent

appl i cation. cnmﬁ”kHﬁ?' capillary channel fibers are also described in

EPO Patent ApplicatTon 0 391 814 publlshed Oct ober 10, 1990.
(a) a liquid pervious topsheet;

(b) a Yiquid impervious backsheet; _

(c) an absorbent core positioned between said topsheet and
said backsheet, said core having an uppermost surface
facing said topsheet and a lowermost surface facing said
backsheet; and

(d) a transport layer having a lower portion and an upper
portion where the lower portion of said transport layer is
below the uppermost surface of said core and is oriented
substantially in the longitudinal direction and the upper
portion of said transport layer extends at 1éast to the
uppermost surface of said absorbent core toward said
topsheet and contains elements oriented substantially in
the z-direction.

2. The absorbent article according to Claim 1 wherein said

transport layer extends above the uppermost surface of said
absorbent core.

3. The absorbent article according to Claim 2 wherein said
transport layer comprises fibers having external capillary channels.

4. An absorbent article according to Claim 3 wherein the capillary
channel fibers are hydrophilic.

5. An absorbent article according to Claim 4 wherein the capillary
channel fibers have a "C"-shaped cross-section with stabilizing legs
depending therefrom.

6. The absorbent article according to Claim 5 wherein the
capillary channel fibers are substantially curled and a portion of
the fibers partially protrude into said topsheet.
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While a variety of capillary channel fibers can be used herein, the

foll ow'\pgggﬁg%& ption di scusses sane preferred characteristics of the
capillary ¢ el fiber 25 that are incorporated into thePGH3EIRE050 -
-articles of this invention. (1). Fiber Mrohology The capillary channel
fibers 25, as noted above, have capill ary3échannel s 29 on their outer
surfaces. Wile the capillary channel fibers can also have a holl ow
central core &hi cthendbserbenbyvantdctemecardingi §nafladmpil| wheredy  thet upger

preferred thatperyedn 0@l $30 EnSpdrtbBiyerndd gaeha®l! pada dun, general, _
providing capillary channel fibers with a central hollow core would require
the fibers to be sonmewhat stiffer than desired in order that -the core not
col | apse undet8.pr eBeur absoftbereint aetlicter accandingg tohr@adin d cehEreimr yatdannel

fib | d : ' s f 1 HidS.: Bl '
Lo e SR RUCERE Lo S SHOHRAE et i St udil
the uppermost and lowermost surfaces of said core.

9. The absorbent article according to Claim 1 wherein said
absorbent core comprises fibers having external capillary channels.

10. The absorbent article according to Claim 1 further comprising a
secondary topsheet superposed on the uppermost surface of said core.

11. The absorbent article according to Claim 1 wherein said
topsheet comprises an aperture permitting said transport layer to
directly contact the wearer’s skin.

12. An absorbent article having a longitudinal direction, a
transverse direction, and a z-direction, said absorbent article
comprising:

(a) a liquid pervious topsheet;

(b) a liquid impervious backsheet;

(c) an absorbent core positioned between said topsheet and
said backsheet, said core having an uppermost surface
facing said topsheet and a lowermost surface facing said
backsheet; and

(d) a transport layer being gathered into a plurality of
tufts, said tufts being oriented substantially in the
z-direction and having an upper portion extending above
the uppermost surface of said core and a lower portion
extending below the uppermost surface of said core.

13. The absorbent article according to Claim 12 wherein said
transport layer comprises fibers having external capillary channels.

14. The absorbent article according to Claim 13 wherein the
capillary channel fibers are hydrophilic.

) O O “Hii‘\‘““i“\*\;“\“‘i,\*\’md



proceeding into the core itself. Moreover, a hol | ow core capi | I-ary channel

fiber could not

wi t hotHO $H0178§

release its load of fluid into an absorbent reservoir
appropriate contact between the ends of PEE/USAVEK0580r e

-fiber and the reservoir core material . The capillary channel fibers

are preferably
(that is, they.
fibers 25 ar &9«

bent or, nost preferably37are in a curled configuration
are nonllnear) Most referabIK the capillary channel
Qi

sObstabserhanty ardicley ageardingetoy Sdagmt Hér ewhereimnitbe

provi des thecQﬁnﬂhi'ﬁrrhﬂhamneﬂ1b§ﬂ'§3€h§vé/\ﬂ &h "e"luhﬁb&:' kPAdds-38¢et ibRCWRER ed

resilience f

I ncreasing the Tloft

the indivi dugfabfﬂgﬁven]etggg %‘{%@Fb’fq f\%rfeffrm pads made t her ef. rom IS thic

and softer. Thi
16.

s allows for the formation of |ow.density,
The absorbent article according to Claim 12 wherein said

absorbent core comprises absorbent gelling material disposed between

the

17.

uppermost and lowermost surfaces of said core.

The absorbent article according to C]aim 12 further comprising

a secondary topsheet- superposed on the uppermost surface of said
core.

18.

The absorbent article according to Claim 12 " wherein the

capillary channel fibers are substantially cur]ed and a portion of

the

19.

fibers partially protrude into said topsheet.

The absorbent article according to C]aim 12 wherein said

topsheet comprises an aperture permitting said transport layer to
directly contact the wearer’s skin.

20.

An absorbent article havihg a longitudinal direction, a

transverse directipn, and a z-direction, said .absorbent article
comprising:

(a) a liquid pervious topsheet;

(b) a liquid impervious backsheet;

(c) a primary absorbent core positioned between said topsheet
and said backsheet, said primary absorbent core having a
first'surface facing the body of the user and a second
surface aligned opposite said first surface;

(d) a transport layer  for facilitating movement of bodily
fluids having a lower portion and an upper portion, said
transport layer being positioned above said first surface
of said primary absorbent core and having its upper
portion oriented substantially in the z-direction toward
said topsheet and its lower portion oriented substantially

~in the long1tudina1 d1rect1on, and :

|“ “lll “ ‘Il‘ : is Sheet Has Been Replaced
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hi gh | oft pads which, assumi ng that the individual fibers therﬁsel ves are

not tocky{)ty' Z"ﬂy&f} stiff are extrenely confortable, yet effective for
t.ranspo o0 i ds. However, the preferred nonlinear capPFT/Ai592/06850nel .

“fibers herein should not be "kinked". Kinking a capillary channel fiber
¢an cause points of constriction of the t¥illary channels at each ki nking
‘Site. Thi's, of cpyrse, wou i.nte fluid f|Q\é\ﬁ dynam cs al ong

d fere wth
the capillary chantfel .2 |$RCORGRYY¢ ?Qﬁ?f[’e'ﬁhéf’éUCtF§e substantial Ly syreavnd ing
advant age to enpl oyi nthe appdri peetion afpsaidatyanspbetnieyer.f i bers. As
indicated in Figure 8, it my be preferred that small portions, of the
capillary channel fibers 25 actually protrude into at |east sone of
t he topsheet 22.orTie cahsodimndf arddcle tacgoedingerta nClaimes2d pwhereimi said are

easier to ef f oglandhitd PayeRPid hade/ ofN21a8111RAE materraAnar ed using curl ed
capillary channel tibers. There is a greater |ikelihood that
22. The absorbent article according to Claim 20 wherein said
transport layer comprises fibers having external capillary channels.

23.. The' aBsorbent article according to Claim 20 wherein said
‘absorbent core comprises absorbent delling material dispersed
throughout said core.

24. The absorbent article according to Claim 20 wherein said
secondary absorbent structure is selected from the group consisting
of a nonwoven, a fibrous batt, or an absorbent foam.

-

M
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a nunber of ends and/or curls in the capillary channel fig wll find

their way into the orifices of the topsheet material tha @Wﬁfé- ﬁk}—fﬂ ly
1inear Cap#B@y channebsio wakl edriabiRoR Y cR¥AEzamokhe capi \}”%;, '
. fibers 25 be curled in a nulteforgbrpays, including but-hot [inted to:

| 1) INTERRATIOWALYAFPERIATIOR mgbusgebhmximbws Pﬂﬁsrﬁ‘leaommﬁmt\he(#cﬁ or m ng

]ILCID A UI L ITUT © LIId.II LIIC U Ile

e @F'@'ﬁW%WWP'I%ﬁ“ Nemberst her ) ; “92334’!7&@ s
deAGIFAM18ynt het i ¢ pol ymer s sjudh aﬁ;mmamatpem.au&%ebe CllEdpRiGly 43 (04.02.93),
tretching, followed by relaxatio hy passing t he fJbeL undeL t ensijon
round a ol | owe r el axat | NMer.si gn

[ e rmr e PR oot SOMERTRERL S, e b el ol o
€42} Interhational Rifpg Putezer neadSulai¥2 G3¥d2 o crﬁvrpueofﬁln@tnnemﬁwwv {Us).he -
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(54) Title: ABSORBENT ARTICLES. ES‘PECIALL‘Y CATAMENIALS, HAVING IMPROVED FLUID DIRECTIONALI-
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The present invention provides absorbent articles, especially sanitary napkins, containing a fluid transport Iayer. In-use,
the transport layer directs menses to a storage layer, thereby minimizing product failure and staining of undergarments. The
transport layer can protrude into. or through. a topsheet to provide very aggressive transport of vaginal discharges. Preferably, the
transport layer is a layer of fibers having external capillary channels.




-16- capillary channel fibers, they can, if desired, then be carded to form
an assenbly of fibers. The preferred anplitude of the 1S, ldL.t he range
of a8 t o about 5 nm arid, typically, the fre33§k§§&%?h#ﬁe curls
-is fromabout 1 per inch of fiber to about 10 per inch of .fiber. Fibers

W th anplitudes of about O. 5nn1anﬂ frequency of about 6 crinps per inch
exhi bit good softness even in the !gh deni er ranged fi bers having | arge
“capillary channels. The capillary channel fibers 25 are intended to pronote
passage of liquids in the "z direction of absorbent articles. The "z"
direction, as shown in Figure 2; i the digdction proceedi ng down through
the topsheet 22, then into the capilljfary channel fibers 25; and thence into
what ever fluid storage core 24 ma)zalpe provi ded.

24 o7 21
23 20a
32
L
32
Fig. 1
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" The objective is to provide a gradient of capillary suction between the
topsheet 22 _and underlying [ ayer or |ayers of the arti i such
thatVWRg3ﬂ“ dis drawn in the "z direction and amay%%ﬁiwgﬁhﬁﬂg@rface of

~the article and into its ultinate storage |ayer. Enpirically, capillary
suction is related to the contact ngle of the material and inversely
related to the size of the openingS, i.e., in a typical case, the openings

~and the topsheet will be larger than the intrafiber capillary channels,

whi ch, in ggirn; will be pgrger than the inter-fiber capillary openings in a
fibrous storage core./Tﬁe surface hydrophilicity of the conpoggnts of each
| ayer can al | he icaljy effect the capillary section gr ent. The

capillary ch | brs 2b in at |g the tuft 26
are preferab Jdl

/Vé At pd geheral |y
provi di;p.g\,s/ u1}1 lying capi /

-

=

Fig. 7C__
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channel fibers that lie substantially parallel to the |ongitudi nal
direction, fluid flowin the longitudinal direction is also pronoted, which
enhaMs@83/0nEoover al | useful absorbency of the article. pEurusverososy
Torienting the capillary channel fibers of the lower portion 46 of the tuft
26 in the longitudinal direction, fluid flowin the transverse direction is
.controlled, thereby mnimzing, or even entirely avoiding, |eakage of fluid
fromthe |ongitudinal side edges 31 of the article. -17- Thus, unlike
absorbent articles of the prior art which utilize fibrous batts which
conprise inter-fiber capillary voids and nove liquids in an undirected
manner and the x, y and z directions, the '

38

Fig. 8‘

This Sheet Has Been Replac

[T




intrafiber capillary channels 29 of the capillary channel fibers 25 can be -
used wg P@@Y e desirable fluird directionality. In addition, since the
capi |l | Q the fibrous |layer of the present inventi ®CIVES92Ie6050 t he
‘fibers 25 thenselves, rather than in the inter-fiber spacings, capillarity
is not |ost when fiber-fiber spacingzsbecone di splaced. In addition, the
capillary channel. fiber bun 26 of t present invention-provides its liquid
drawi ng and directing functions even when the bun 26 is soft fluffy and
confortable to the wearer, in contrast to conpact, dense and rel atively
stiff batt materials which function by inter-fiber capillary action. The
tuft 26 of capillary channel fibers 25 forns a hunp which is capabl e of
fitting in the space betwween the wearer's labia. This allows the sanitary
napkin to intercept body exudates readily when they Ieave the wearer's
body. The hunp is useful in placing the

- o e — i ——

—
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caplllary channel fibers in the bun 26 in close proximty to the wearer's
body. articularly true for the capillary channel fibers |ocated in
t he upper porfqoon of the bun 26. These fibers are preferkd¥/9ySo2/06¢80ed i n
‘the z-direction. This allows the capillary channel fibers to draM/quuids
away fromthe wearer's body. The fi /8 the space between the wearer's

| abi a i s enhanced when the hunp is forned frommaterials, such as capillary
channel fibers, which are resilient. Preferably the naterlals form ng
the hunp are "both resilient when wet and dry. The resiliency allows the
hunp to adapt to the space between the wearer's | abia nore readily when the
wearer noves about. (2). Fiber Structure and Surface Properties The
capillary channel fibers 25 used herein can be prepared from any conveni ent
pol yner which is nonswelling when wet. Polyners sucgygas polyethylene

pol ypr opyl ene, polyesters (prefers2ed), and the

Fig. 11 e
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like, are useful herein, so | ong as they are spinnable such that they can
be forwerhwpisgeexternal capillary channels, as noted herei nabove.

Conveniently, the polyners are “nelt-extrudable. -RGT/UBR/0s050 vy, t he
capillary channel fibers herein will be prepared froma synthetic

pol yet hyl ene t erepht hal ate pol yner t having an inherent viscosity ('IV")
of fromabout 0.6 to about 0.9. (IVis a termof art and can be detern ned

in well-known fashion. See, for exanple, U S. Patent 4,829,761 at col um
8.) The IV of a polymer nelt bears sone relationship to the ability of the
polyner to retain the shape of the capillary channel walls, and is rel ated
to-the average nol ecul ar weight of the polyners. For exanple, it 1is
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conveni ent to enploy a pol yester having an inherent viscosity of about 0.7
herein, but it would be nore preferred to enploy a polyner having an

i oher R 9¥0ITWIsi ty of about 0.9, since this would al | owRGTEUSEA/PENS0f t he
-capillary channels to be thinner, yet sufficiently strong to avoid
~col | apse under in-use pressure. The ngillary channel fibers 25 preferably
have a denier of about 10 to about 25%" However, it is to be understood
that the denier of the fibers used is within the discretion of the

formul ator, and-the denier per fiber can easily be in the range of about 25
to about 35. The depth:width ratio of the capillary channels herein is.
preferably about 2.0, but processing restrictions, as noted.above, as well
as for econonm c reasons, a depth;width ratio of about 1.3 is typically
enpl oyed. Typical and readily producible capillary channel fibers
which are-quite satisfactory for use herein thus have
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9301780
a depth-of-walls of about 48 mcrons and a w dt h-between walls of about 37

m crons. The walls, thenselves, are typically about 3:15 m crons thick.
. Although variations in these dinensions .are acc éb’saloajsni |l ary
“thannel fibers prepared from pol er and having these characteristics are

quite effective for their intended purpose. Such fibers can be prepared:
usi ng conventional operating equi pnent and readily w thstand pressures of
the type encountered in sanitary devices, especially sanitary napkins and
pantiliners, w thout collapse or spreading of the capillary channel walls
to such an extent that their capillary function is lost. The capillary
channel s 29 can be of various shapes. Certain shapes can offer particul ar
advant ages, in particular product applications. . For exanple, "U'shaped,
"H'-shaped, "C'-shaped with stabilizing |egs depending therefrom and
"V'-shaped capillary ' : '

\ o o e ——
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~19- channe
dependi ng

br anched,

s 25 may be used. The "C'-shabed fibers wth stabilizing | egs

therefrom of Figure 4 are one preferred shape. gy we’
Furthernore,

t he basi ¢ shapes nmay be repeated (see Figures), or even

td produce fibers containing_.multiple channels, but it will

appreciated t hat when nore than about three repeating shapes are used,
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This application is a _continuation-in-part of application
Serial No. 734,404 filed July 23, 1991. The present invention
relates to absorbent articles especially catamenial articles such as
sanitary napkins. Such articles are especially adapted for

absorbing various body fluids, especia]]y menses, while providing
comfort end fit to the wearer.

ACKGROUND O NVENTION
A wide variety of structures for disposable absorbent articles
to collect body fluids are known in the art. Commercial absorbent
articles include diapers, adult incontinence products, catamenials
and bendages. Disposable products of this type comprise some
functional members for receiving, absorbing and retaining fluids.
Generally. such absorbent articles contain -a core of absorbent

materials mainly comprising fibrous cellulose. Typically, such’
‘articles include a fluid-permeable topsheet, an -absorbent core and a
~ fluid- impermeable ‘backsheet.

In the case of catamenial pads, women have come to expect a
high level of performance in terms of comfort and fit, retention of
fluid, and minimal staining. Above all, leakage of fluid from the
pad onto undergarments is regarded as totally unacceptable.

Improving the performance of sahitary napkins continues to be a
formidable undertaking, although a number of ‘improvements have been
made in both their materials and structures. However, eliminating

be
sone

%#hééﬁé%igl&éﬁess may be noted in the fibers. The nultiple "U" fibers
;

970f| dapillary chanmvsofmnosumtcmiomnm ype enployed herein is



Qa-pabf e of Spont aneously  Transporting Fl ui
07/ 736,261, filed July 23, 1991, Inventors Phillipg, st man
Chem cal Conpany; co-pending U S. Patent Applfi

"Spinneret Orifices and Filanent Cross- Secti ons wifth Stabi _;}' JILegs
Ther ef rom Seri al No. filed nventors Phillips,

et al. and I n co-pending U S. Patent App13‘cat lon entitled q)en Capi | lary
Channel Struc

ures 0 illary Chann
St ruct ur es, ﬁnﬁ‘%fu?ﬁﬁgiqﬂqériyo 'I*H'@r e'hwqges@? dihencthi 9‘7%48‘2"4!461:
filed Februar ;zorﬂﬂ:omiﬂﬁ@ fi tvandt comforhpripsonot.rmbtKithelt desti red/\iek@s td¥e the
pol yners used pare the capillary channel fibers herein are not,
t hensel ves, er a sorbent (nor are they absorbent_to urine-or
bl ood- cont ai n| ng fLeakagesfieom sanitany apkingd st general bhakbreibuted so0ca migh

preferably hyabﬁ&@i\thﬁon ofslmed rats'théwatmetmreotméﬁse%r exftsdtmp by -
the capill ary n%hiat'e%rcson acts rlhe surface of the napkin. At this point
of _deposit, the napkin’s absorbent material quickly becomes
super-saturated. The blood migrates radially from this point and
leaks from the sides nearest the wearer’s legs. This often results
in the smearing of blood on the body and soiling of the
undergarments. Attempts to eliminate leakage include: construction
‘of a densified edge to hold the fluid back (U.S. Patent 4,820,295,
Chapas et al, issued April 11, 1989); barrier sheets surrounding the
article (U.S. 4,666,439, Williams et al, issued May 19, 1987); and
~ "winged" side edges which wrap around the panties (U.S. Patent
4,701, 177 Ellis et al, issued October 10. 1987, incorporated herein
by reference) , :
' Unfortunately, overdensifying sectiuns of the sanitary napkins
detracts from comfort, in-use. Some users are not attracted to the
*winged" product, and others are not satisfied with the barrier
product. However, since a large part of most absorbent articles
remains relatively dry and not utilized, it has now been determined
that providing a means to direct fluid from the point of deposit to
the areas of the article not fully. utilized will avoid
super-saturation and considerably reduce or eliminate 'Ieakage
Apart from undergarment -soiling, ‘the .user of modern sanitary
napkins. and the like, has come to expect that the surface of such
articles wﬂ'l provide, a cleaner, ‘more sanitary and drier aspect than .
common cloth. or nonwoven materials have "historically provided.
Thus, modern sahitary napkins, diapers -and incontinence devices are
typically provided with topsheets that are designed to move fluids
rapidly through said topsheets and into an underlying absorbent core
for storage. As can be_envisaged, the more rapid and thorough this
movement, the drier and cleaner the surface of the article.
Stated succinctly, the present invention not only provides the
desired, directional movement of fluids noted above, which allows
improved use of the overall absorbent capacity of the ertic1e and
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surface-treated in order to render them hydrophilic. The surface treatnent
of polyneric fibers involves processes which are well-known in the
extensive fiber literature. In general , such processes i'nvol ve treating the
surface of the fibers with a hydrophlllglng agent", especially a
surfactant. (Hydrophilization, which results in mettablllty ‘of the fibers

b filadk d |
contact ;9:9% PO TR Bt slso rovifEPTARE o drilh FLAHR By oo

a cont act
i ndi cates a Y¥hpdtensheetc '@Bﬁbéfcé" anmraa\me Jpsined drys c%amhawwi:snei(ism 222)
can be used {noyg@asure hydrophilicity, as can a variety of other - 20-

I nstruments kn (_)Vpuritne%?e ?réh'e) artﬁ%ﬂf 6\‘Jhi eh refm%ﬂ:f ritheuégéhltjmlol t':gr} Séhjtgodi ed
in the present invention are more comfortable and better fitting
than articles which rely, for example, on highly dense absorbent’
core regions to achieve fluid movement. Stated otherwise, the
technology herein achieves .the fluid directionality and handling
characteristics available from dense, but uncomfortable, cores in a
soft, pliable, low-density and comfortable pad.

SUMMARY OF VENTION

The present invention pertains, in a preferred embodiment, to
absorbent articles, preferably a sanitary napkin or pantiliner, but
also including diapers, adult incontinence garments, bandages, and

_the like. The absorbent article has a longitudinal direction, a
‘transverse direction, and a 2z-direction. The absorbent article
includes a 1liquid pervious topsheet and a 1liquid impervious
backsheet joined to said topsheet. An absorbent core is positioned
between said topsheet and said backsheet. The core has an uppermost .
surface facing said topsheet and a lowermost surface facing said
backsheet. A transport 1ayek having a lower portion and an upper
portion is positioned where the lower portion of said transport
layer is below the uppermost surface of said core and is oriented
substantially in the lqngitudinal-direction. The upper portion of
the transport layer extends at least to the_uppermoét surface of the
absorbent core toward said topsheet and contains elements oriented
substantially in the z-direction. . Preferably the transport layer
extends:above the uppermost surface of the absorbent core.

In a preferred embodiment, the transport layer comprises fibers
having external capillary channels. The capillary channel fibers
are typically hydrophilic or preferably hydrophilized. 1In a highly
preferred embodiment, the capillary channel fibers have a "C"-shaped
cross-section with stabilizing 1eg$ depending therefrom.

Preferred structures of the foregoing types are wherein the
capiTTary channel fibers are substantially curled.

REPLACTNENT SHEET

08 MAR 1997




'processes i ncl ude various nonionic and anionic detersive surfactants of the
general type known in the laundry literature.. Hydrophilizing agents

i nclude wetting agents such as polyethylene glycol nonolaurates -
(e.g., PEGOSPERSE 200M., a pol yethyl ene glycol 200 nonol aurate avail abl e
from Lonza, Inc. VVIllanEport PA, USA) ,-4and et hoxyl ated ol eyl al cohols
(e.g., VOLPO 3, a L from Croda, Inc. New Yor k, New YorKk, USA)

Ot her types of hy8 z'ihﬁg tae%hﬁes 5Wﬁ’ééﬁnfhlﬁ?§ré'¥r¢ Merwi thangsthe

i ncl udi ng thoseambrt Riagem tbodiﬂeesly colitddtethe wBardrie sKinber and textile

t f [ oV, release
properties, et Ty canbsfit ?’%*g’e?ié Bfdimens, , FHeC 1 hRend )
various stagegathered tistasa phwadftyr of etufts, prTher tuftsr aamengomfentetb
capi |l ary chaggsdtahthang i th@%-'&\rédﬁbn %naehavleoﬁn %ﬁgplp‘irtfﬂeextendmg

hyd hi | nce to gl y prior
oLt g or bl ARG thee LpPermBSt pSptiRe oty g v 4ng “arodefg porti,

addi tive extending below the uppermost surface of the core. The upper
portion of the tufts may be cut in one embodiment of the present
invention. '

In another preferred embodiment, the present invention provides
an absorbent article having a longitudinal direction, a transverse
direction, and a z-direction. The absorbent article includes a
liquid pervious topsheet and a 1iqeid impervious backsheet joined to
the iopsheet A primary absorbent core is positioned between the
topsheet- and the backsheet. The primary absorbent core has a first
surface facing the body of the user -and a second surface aligned
opposite the first surface. A transport layer for facilitating
movement of bodin fluids from the topsheet is positioned above the
first surface of the primary absorbent core. The transport layer
has a lower portion and an upper'pqrtion.- The upper portion of its
transport layer is oriented substantially in the z-direction toward
the topsheet. The lower portion of the transport layer is oriented
substantially in the longitudinal direction. A secondary absorbent

structure substantially surrounds.the upper portion of the transport
layer.

R CRIPTION OF THE DRAWING

Hh11e the specification conc]udes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from
the following description' in conjunction with the accompanying
drawings, in which 1ike reference numbers identify didentical
elements and wherein; '

Figure 1 is a ‘top plan. view of a preferred sanitary napkin of
the present invention with portions cut-away to more clearly show
the construction of the sanitary napkin;
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hydroph|I|2|ng agent can al so be applied to the pol ymer subsequent to
formation, e.g., subsequent to exit froman extrusion die in a nelt, wet,

or dry spinni ng process, preferably prior to drawi ng of 'the fiber to small .
diameter. O course, since the articles herein are intended to come into
contact with sensitive regions of the hohman body, it is preferred that
surfactants use)c:Fto hy firo hilize the sur{aces of the capillary channel
fibers be nont oxi@UERd2 nbnid Cress1segtiong! nyiewn of skhen sanitany; paekinseff act ant
treatments Figurditdkewhilbagiligetd:@;capillary channel fi bers are descri bed

Lﬂﬁgﬁe??mfieﬁ%@%ric%fé crogh oS Fpnalcl 9 of o YW Ge) i cohansdg.

a plasma, areapdlitary ibee with acplanaudase hé&),thm betmnsw]ﬂact ant
resi due on t¢y, sand agﬁhoi,f.tm1§|@grs What ever the neans, the overall
objective is {0 fecure c |IIar¥ cha nel fipers _for épe hereln whi ch are
spont aneous! y wef Y4B ¢4 bl th&TPPYSE I°r'?é1 view of a shaped capillary

channel fiber having stab11111ng legs depending therefrom;

Figure 5 is a cross-sectional view of a multiple "H"-shaped
capillary fiber. _ y

Figure 6 is a cross-sectional view of a multiple "U"-shaped
capillary channel fiber; | _

" Figure 7A is a cross-sectional view of an H- shaped capillary
channel fiber in a partially collapsed state. . (While not optimal,
such fibers can be used herein);

Figure 7B is a cross- sectiona] view of an expanded cap111ary
channel fiber;

Figure 7C is a cross-sectional view of a wholly collapsed
capillary channel fiber; (Such fibers are not used herein);

' Figure 8 1is a photomicrograph sectional view taken of a
sanitary napking which shows the close contact between a formed film
topsheet and an underiying layer of capillary channel fibers and the
protrusion of capillary channel fibers into the pores of the
topsheet;

' Figure 9 shows the underside of a topsheet and one—preferred
multispiral pattern of glue lines used to affix the topsheet to the
layer of capillary channel fibers;

Figure 10 shows the underside of a porous topsheet and another
preferred pattern of adhesive spots used to affix the topsheet to
the layer of capillary channel fibers;

Figure 11 is an exploded perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1;

Figure 12 shows an exploded perspective view of another
embodiment of the sanitary napkin of the present invention;

Figure 13 shows an exploded perspective view of another
embodiment of the sanitary napkin of the present invention; and

Figure 14 shows an cross-sectional view of another embodiment
of the sanitary napkin of the present invention.
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are intended to transport. (3). Arrangenent of the Capillary Channel Fibers
into Fibrous In general, the capillary channel fibers 25 will be laid down
into a bundl e of such fibers for use in the absorbent article. In a
preferred enbodi nent, the capillary channel fibers 25 are laid down in a
batt and gathered into a tuft or bun 26. Eor use in disposabl e absorbent

articles, such batts will typically have ®rom about 0.003 g to about 0.016
g of fiber per 1 cnerr] surf L | Fh out 0.003 g to
about 0.03 g capillary chann 0 ume (neasured

in the unconpressed state). The anounts of fiber per unit area and per
uni tvol ume for 30t 4dyBELF pedhrRFiGh 8PChiif HblorkBMRENFS gar Ment s

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
discharged from the body. The term “absorbent article" is intended
to include diapers, catamenial pads, sanitary napkins, pantiliners,
incontinent pads, and the like. " The term "disposable" is used
herein to describe absorbent articles which are not intended to be
Jaundered 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 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 parts like a separate holder and pad.

A prefefred embodiment of a unitary disposable absorbent
_ article of the present invention is the catamenial pad, sanitary
napkin 20, shown in Figure 1. As used herein, the term “"sanitary
napkin® refers to an absorbent article which is worn by females
adjacent to the pudendal region, generally external to the
. urogenital region, and which is intended to absorb and . contain
menstrual fluids and other vaginal discharges from the wearer’s body

i3 (e.g., blood, menses, and urine). Interlabial devices which reside
partially within and partially. external of the wearer’s vestibule
-are also within the: scope of this {nvention. As used herein, the
term "pudendal®™ refers to the externally visible female genitalia.
It should be understood, however, that the present invention' is also
applicable ta' other feminine hygiene or catamenial .pads such as
pantiliners, or other absorbent articles such as incontinence pads,
and the like. 7 ' .

The sanitary napkin 20 has two surfaces, a body-contatting
surface or "body surface" 20a and a garment surface 20b. The
sanitary napkin 20 is shown in Figure 1 as viewed from its body
surface 20a. The body surface 20a is intended to be worn 1gq.j§_;gnt
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can be cal cul ated based on the differences in caliper, noted hereinab

Preferably;:

chosen such

caliper of at |east about 80% nore prefsrably at | east about 90% This
ensures that the batt wll retain its so

ove.
t-he denier and strength of the capillary channel. fibers will be
that the batt of fibers herein will have a ratio of wet:dry

f-and formfitting qualities

EApt :J(S:?es(%et?:atlﬂ){l%ﬂ gy channeFﬂge?“beE:ﬂ.%ag&me"E ?“e"rfas aiohn%f :Mﬁu?ﬁmg;'p)ﬁ

capaci ty for napkind20 dSisbpwmsimehigureaR)fiai 9. thecopposidey siddreamhpid | ary

channel fibejnfded €2'be 'pﬁaé@ﬁ'aﬂ?ﬁ’cen‘iowrtﬁ@ veaRerYl 'uﬁ&er?i A

for exanple
fiber batts

ary c a

til nost uses, the
&ﬁglslaﬂtgﬂgeﬂaqqnc%ﬁﬂﬁrﬂﬂmon with an absorbent core, and t

core will serve &dgure 1 is a plan view of the sanitary napkin 20 of the

present invention in its flat-out state with portions of the
structure being cut-away to more clearly show the construction of
the sanitary napkin 20 and with the portion of the sanitary napkin
20 which faces or contacts the wearer 20a, oriented towards the
viewer. As -shown in Figure 1, the sanitary napkin 20 preferably
comprises a 1liquid pervious topsheet 22, a 1liquid impervious
backsheet 23 joined with the topsheet '22, an absorbent core 24
positioned between the topsheet 22 and the backsheet 23, and a
transport layer 21 positioned below the topsheet 22. Preferably the
transport layer 21 coﬁprises fibers 25 having external capillary
channels which are arranged in a tufted bundle {(or "bun") 26.

The sanitary napkin 20 can also be provided with one or more
addition layers or components. These include an acquisition layer
(or the "secondary topsheet') 27 positioned generally'between the
topsheet 22 and the absorbent core 24. The sanitary napkin 20 also
includes a non-woven layer 28 positioned between the absorbent core
24 and the backsheet 23. The nonwoven layer 28 serves to keep the
material of the core 24 from tearing (when the core is comprised of
a cross-1inked cellulose fibers) and the layers of the sanitary
napkin 20 are stitched.

Figure 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 longitudlnal edges (or "side edges") are des1gnated 31 and
the end edges (or "ends") are designated 32.

Sanitary napkin 20 preferably includes optional side flaps or
"wings" 34 that are folded around the crotch portion of the wearer’s
panties. The side flaps 34 can serve a number of purposes,
including, but not limited to protecting the wearer’s panties from
soiling and keeping the sanitary napkin secured to the wearer’s
panties. t

Figure 2 is a cross-sectional view of the sanitary napkin 20
taken along section line 2-2 of Figure 1. As can be seen in Figure
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reservoir for fluids which are transferred fromthe capillary channel

fiber batt. into the core. Such cores -may conprise an air-laid felt of

cellulosic fibers, or mxtures of cellulosic fibers with absorbent gelling

materials. Due to the extrenely fine strugture of the cellulosic fibers in

such absorbent cores, the cores exhibit hi®gh suctional forces which tend to

20 or i 11 e ot SEbLYEY “Ribicin Jo' pE BB ahCFidks m Adfentiecransening Thus,
for a sanit ar yeanpRpnfon aptachling dhessanitoty oapkini 2k torthe atdergavmenttef about
5-g of multi p'tﬁe“‘Je'aEéP.Si CR% jovabTe aPg1ealRt | TiRRlS V391  WerPAYE. O?d'ieQ#eO
about 1.5 g of_ absarbent gelling material, As fluid proceeds into the
article, it efastaniag smqang 3&,i0 kaeR, thepdhesive [feem digking tans csurface
di stri butes tloehét than 2bhé crotch portion of the undergarment prior to use.
The sanitary napkin 20 has two centerlines, a longitudinal
centerline "1" and a 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 paraﬁel to) a vertical plane which
bisects a standing wearer into left and right body halves when the
sanitary napkin 20 is worn. The terms “transverse" or "lateral” as
used herein, are interchangeable, and refer to a line, axis or
direction which lies within the plane of the sanitary napkin 20 that
is generally perpendicular to the 'I'ongitudina'l direction. The
sanitary napkin 20 also a "z" direction or axis, which is the
direction proceeding down'through the topsheet 22, thence into the
transport 21, and thence into whatever fluid storage core 24 that
may be provided. The objective is to provide a gradient of
capillary suction between the topsheet 22 and underlying layer or
layers of the articles herein, such that fluid is drawn in the *z*
direction and away from the surface of the article into its ultimate
storage layer. Empirically, capillary suction is related to the
contact angle of the material and inversely related to the size of
the openings - i.e., in the typical case, the openings in the
topsheet will be larger than the intrafiber capillary channels,
which; in turn, will be larger than the inter-fiber capillary
channels in a fibrous storage core. The surface hydrophilicity of
the components of each 'Ia&er can theoretically affect the capillary
suction gradient.
Simply stated, the capillary channel fibers used herein promote |
passage of fluids in the "z" direction of absorbent articles.
Moreover, by employing a layer of capillary channel fibers whose
fibers are positioned to 1lie substantially parallel to the
longitudinal direction, fluid flow in the longitudinal direction is
also promoted, which enhances the overall useful absorbency of the
article. However, by thus positioning the capillary channel fibers,
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-22- then surrenders it to the absorbent core 24, thereby at | east
partially renewi ng" the capillary,channel fiber network for-the_next

i nfusi on of
t he topsheet,

feel, then surrender the fluid to the un

fluid. Thus, the capillary channel fibers draw fluid through
t her eby Ieavr ng the topshe? with a fresh, dry appearance and
erlying absorbent core, and are

thus able tofp@iy i f'Hﬁr tie PROCePEnsVBFdd aﬁ‘icﬁﬂfne {s E?ﬁl"foﬁ@dj 1#]}@:‘5&% 26 of

Cont act Betwe
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Topsheet t
capillary ch&'ﬁ'r‘r’é‘"zfﬁ'%gpz g‘ge"kggg eﬁyc?‘ﬁﬁé‘ﬁgmt eﬁél‘?gnﬂnt%ﬁ fhedogegund; the

t opsheet 22.
i ncl ude but
adhesi ves,

lateralceadgdse ofichhevadibye.a Thoderundike uibsaPbentmastesSef These
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and z directions by means of Ffibrous batts which comprise
inter-fiber capillary voids, the intrafiber_capi11ary channels of

the fibers herein ‘can be used to provide desirable fluid
directionality. Moreover, since the capillaries of the fibrous

layer of the present invention reside in the fibers, themsé]ves,

~rather than in inter-fiber spacings, capillarity is not lost when

fiber-fiber spacings become displaced. In addition, the capillary
channel fiber layer of the present invention provides its fluid
drawing and directing functions even when the layer is soft, fluffy,
low density and comfortable to the wearer, in contrast to compact,

dense and relatively stiff batt materials which function by

“inter-fiber capillary action. Thus, it will be appreciated that the

absorbent articles of this invention function in a subst#ntially
different way, using substantially different materials to provide
substantially different benefits than the various art-disclosed
absorbent structures which do not employ a transport 1layer
preferably comprised of fibers having intrafiber capillary channels
to promote the passage of bodily fluids in the z-direction.

The individual components of the sanitary napkin wiil now be

.looked at in greater detail.

2. dividual Components of the Sanitary Napki

A. Ihe Topsheet

The topsheet 22 is compliant, soft feeling, and non-irritating
to the wearer’s 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; reticulated 'thermoplastic films; and
thermoplastic scrims. Suitable woven and nonwoven materials can be
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| i:cke or by tensional forces. The contact between the topsheet 22 and the

capi | l'ary--channel fibers 25 may be _,so close that portions of the capillary
channel fibers extend into the orifices of the topsheet. Thus, in “a highly
preferred node there is an interconnecti net wor k between topsheet, -t hence

into the capillary channel fiber bun, ant’thence into the underlying

absor bent cor e ' [ I rQc r he t heet 22,
al ong and thr‘gﬂlsﬁ tLdepgaJB:tHﬂr yézdrén é}g'¥/iyg’8?s&§g§%¢&t ﬁ‘fﬁ‘gﬁ » 28R ' nt o
t he absor bentfiDBFE (B49., Pel¥mericcfihens csuchors ipolyesteraipedspeapyhene; bhe face

of in-use  sioigefiffene SkibBrs) ap frofPh Sédmb®aatioN B alt&N anér}&gfhetica”d '
pressure-rela%ﬁglgn associ ated with physical novenents of the arer. If a
t

adhesi ve att acithE is used, several factors should be kept in mnd. The
amount s of adhesiAeprefedred (tophbegiat2Zeicomprrisedi ain apertured formed film.

Apertured formed 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. Patent 3,929,135, issued to Thompson on
December 30, 1975; U.S. Patent 4,324,246, issued to Mullane et al.
on April 13, 1982; U.S. Patent 4,342,314, issued to Radel et al. on
August 3, 1982; U.S. Patent 4,463,045, issued to Ahr et al. on July
31, 1984; U.S. Patent 4,629,643, issued to Curro et al. on December
16, 1986; and U.S. Patent 5,006,394, issued to Baird on April 9,
1991. Each of these patents are incorporated herein by reference.
The preferred topsheet 22 for the present invention is the formed
film described in one or more of the above patents and marketed on
sanitary napkins by The Procter & Gamble Company of Cincinnati, Ohio
as "DRI-WEAVE".

In a preferred embodiment of the present invention, the body
surface of the formed film topsheet 22 is hydrophilic so as to help
liquid. to transfer through'the topsheet 22 faster than if the body
surface was not hydrophilic. This will diminish the 1ikelihood that
menstrual fluid will flow off the topsheet 22 rather than flowing
into and being absorbed by the absorbent core 24.- In a preferred
embodiment, surfactant is incorporated into the polymeric materials
of the formed film topsheet 22 such as is described in U.S. Patent
Application Serial No. 07/794,745, entitled "Absorbent Article
Having A Nonwoven and Apertured Film Coversheet® filed on November
19, 1991 by Aziz et al. Alternatively, the body surface of the
topsheet 22 can be made hydrophilic by treating it with a surfactant
such as is described in U.S. Patent 4,950,264 issued to Osborn on
August 21, 1991 and U.S. Patent 5,009,653, issued to Osborn on April
23, 1991 both of which are incorporated herein by reference.
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it is |aid-down should mnimze the sticking of the absorbed article to the

user's body. 1t will -al so be appreciated that using excessive anmounts of
adhesi ve coul d undesirably clog capillary channels in the fibers, thereby
dim nishing their effectiveness. Accofflingly, "noninter- fering" anounts

of the adhesive are used. Such anounts can vary, depending on the adhesive

chosen, the pattgrnyhé ntiCdre Iaid domn the width of the capillary
channels in the | bers, 6 | i ke. Controlling the area of
adhesi ve and the '&ﬁ Ahsorbent; core ﬁh@@fv‘éﬂ | iecabsarbent Means| whight ie nanner

i I lustrated cdpableecof eabsarbingi or zeetaianing i tiquids of(etdls amehséd eand/@rt he
user’s body.ynyne). As shown in Figures 2 and 11, the absorbent core 24 has a
body surface, a garment surface, side edges, and end edges. The
absorbent core 24 may be manufactured in 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. An
example of other suitable absorbent materials include creped
cellulose wadding; meltblown polymers including coform; chemically
stiffened, modified or cross-linked cellulosic fibers; capillary
channel fibers; synthetic fibers such as crimped po]yeﬁter fibers;
peat moss; tissue including tissue wfaps and tissue lahinates;
absorbent foams; absorbent sponges; superabsorbent polymers;
absorbent gelling materials; or any equivalent material or
combinations of materials, or mixtures of these. _

The configuration and construction of the absorbent core 24 may
also be varled (e.g., the absorbent core may have varying caliper
zones (e. g , profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent gradients, or lower density
and lower average basis weight acquisition zonés; or may combrise
one or more layers or structures). The total absorbent capacity of
the absorbent core 24 should, however, be compatib}é-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 invention are described in U.S. Patent 4,950,264,
issued to Osborn on August 21, 1990; U.S. Patent 4,610,678, issued
to Weisman et al. on September 9, 1986; U.S. Patent 4,834,735,
issued to Alemany et al. on May 30, 1989; U.S. Patent 5,009,653,
issued to Osborne on April 23, 1991; and European Patent Application
No. 0 198 683, The Procter & Gamble Company, published October 22,
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The adhesi ve should be nonirritating to the skin and ot herw se
t oxi col ogi cal |l y-acceptable for use in close contact with delicate body
ti ssues. The adhesive should nmaintain its bonding properties when noisture

IS not present, i.e.

preferably,
The adhesi ve
t opsheet and
fibers.

a hydr ophi I i zd!‘?‘lﬁ?%?

when noi sture is present,

shoul d bond both to the rrat :qu used to manufacture the

{1884 "o TRAE hike 5P Tpidh "Bét}efﬂctur&chh £o3hepe 2hitentls Ipe’

S Se rs are sur ace

Lo be Cons: dgred \mphem'lreﬁtemt@diﬁn:chtadheﬂlevebsﬂ'mhﬁaéo&dh&Sdﬁ] ?iéé%efth'é
erein inclu | c r.Qm
adhesi ves. Thg a agél %ﬁucc}%gegﬁéy ‘3‘0\513 ﬁ&(s afaﬁ'bdonﬁsat ﬁan?aWd\%%eﬂs

comprised of a layer of superabsorbent polymeric (or absorbent
gelling material) and one or more sheets or webs of cross-linked
cellulosic fibers. Suitable cross-linked cellulosic fibers for the
absorbent core 24 are described in U.S. Patent 4,888,093 issued to
Cook et al. on December 19, 1989; U.S. Patent 4,822,543, issued to
Dean et al. on April 18, 1989; U.S. Patent 4,889,595, issued to
Schoggen et al. on December 26, 1989; and U.S. Patent 4,898,642,
issued to Moore et al. on February 6, 1990; U.S. Patent 4,935,022,
issued June 19, 1990 to Lash et al.; EPO Patent Application
Publication Nos. 0 427 316 A2 and 0 427 317 A2 published in the name
of Herron et al. on may 15, 1991; and EPO Patent App11cation
Publication No. 0 429 112 A2 pub]ished in the name of Herron et al.
on May 29, 1991 1ncorporated herein by reference.

The cross- -linked cellulosic fibers in the embodiment shown in
Figures 2 and 11 comprises a: single. sheet ‘that ‘wraps the layers of
particles of absorbent gelling material 40. The sheet is wrapped so
that it appears as having a "c" configuration when viewed from the
end. The wrapped sheet forms an upper layer 41 and a Tower layer
42. In alternative embodtments, the laminate can be formed in many
other manners, such as by providing separate webs of cross-linked
cellulosic material (or other absorbent material) for the different
layers of the .absorbent core laminate other than a single sheet, or
by providing it with additional layers.

In this type of core, curled, twisted, 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 used in detail in U.S. Patents
4,888,903; 4,822,543; 4,889,595; 4,889,597; 4,889,586; and
4,898,642.

The use of such fibers in combination with absorbent gelling

materials, and means for manufacturing such co .
9 I REPLACHWENT §HEET

, When the artrcle i s being manuf actured, and, nost
when the article is belng used.
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is nost preferred that a spiral, or multiple spiral, pattern, such as the
one illustrated in Figure 9, be used. The |lines of adhesive 66 are applied
to the underside or garment side of the topsheet 22 in a spi ral pattern
using a 0.2 mmnozzle, but application _Liﬁ_,l ng nozzl es at |east as | arge as
0.6 mmis satisfactory. Alternatively, the spot pattern of Figure 10 can be

used to appl hesi yss.6Patent Ne, dz3spareet s r S
Sui t abl e adhgg#}ggagre avai | abal e'1 %31 F%I eécﬁheﬁa ﬁhloﬁé; t‘ﬂ{ei&;)‘eefc)r al | y

hot melt adhdBYA¥esothe UZgy OF; c3idghydes, Tilch \ As oﬂ?ﬁtﬁréisw dgan dary
somewhat depenessidnkingt hgentspe If atiditish, podgemrtboryl ict Beidscagm Ibeauyed

and most  pr ofercrges KRR dents ' I G iR FOATRNMS obdlr- s, P P23
M LEASE T wnrenaniggwaetmerkﬁmﬁshink%@ealwgs@@nﬁweastsre( @ééo knawnex amd| e,
U'S. 4,132, 63Geh a8bars inR9" aFstAtbendsed *h!i'@ﬂﬁ; although the fluid absorbency
terepht hal at &/ 8&'%%.@ ynlla(,ayn%%l \slﬁgclpttimar]epas compared with the above-menttoned
fibers Reference can be made to the various citations in U.S.
Patent 4,898,642 and PCT U.S. 89 01581 for other fiber types. Once
in hand, the curled cellulosic fibers are refined to provide the
fibers used to prepare the preferred absorbent cores used in the
practice of this invention.

C. Backsheet

The backsheet 23 is impervious to liquids (e.g., menses and/or
urine) and is preferably manufactured from a thin plastic film,
although other flexible liquid impervious materials may also be
used. As used herein, the term "flexible" refers to materials which
are. compliant and will readily conform to the general shape and
contours of the human body. The backsheet 23 prevents the exudates
absorbed and contained in the absorbent core 24 from wetting
articles which contact the sanitary napkin 20 such as pants, pajamas
and undergarments. The backsheet 23 may thus comprise a woven or
nonwov_en'material, polymeric films such as ;hemoplastic films of
polyethylene or polypropyiene, or composite materiats such as a
film-coated nonwoven material. Preferably, the backsheet -is a
polyethylene film having a thickness of from about 0.012 mm (0.5
mil) to about 0.051 mm (2.0 mils). Exemplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the
designation P18-0401 arid by Ethyl Corporation, Visqueen Division, of
Terre Haute, Indiana, -under the designation XP-39385. The backsheet
23 is preferably embossed and/or matte finished to provide a more
clothlike appearance. Further, 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.
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ate soil release polyner, and which is available fromICl Anericas. The
anounts of adhesive enployed will vary, but typically range from about 0.05
g for a2in. x 5in. spiral pattern to about 0.07 g for a 2 in. x 7 in.
spiral pattern, using a hot nelt adhesive. For -24- a -latex adhesive,.
from about 0.1 g to about 0.15 g for a 2in. x 5in. pattern wll
suffice. For the spot pattern, about 0'1(95 g is used in an area of ca. 2
in. X5 in. The adhesi ) be I|?d n open pattern network of
filanments of adhestvests : HALREBLERUDAt ent 4, 573,986 i ssued to
Mnetola et al: The saraitmhy uapkihgaﬁ pre&nblysmtahl Quﬁté@cﬁuﬁaﬂé [&ans

that utilized *Bur) Cre6P 3¢ CedpNTAYP" Enddne?™FlbErs 25 that are positioned
generally between the backsheet 23 and the topsheet 22. Capillary
channel fibers 25 are fibers having channels formed therein,
preferably, on their ektgrior surfaces. Figures 3 to 7c show
examples of some types of capillary channel fibers 25. Suitable
capillary channel fibers are described below, and in the following
Patent Applications which were filed on July 23, 1991: U.S. Patent
Applications Serial No. 07/734,404 filed in the names of Thompson et
al.; U.S. Patent Application Serial No. 07/734,392 filed in the
names Thompson et al.; and, U.S. Patent Application Serial No.
07/734,405 filed in the names of Buenger et al. These patent
applications may be referred to collectively as "the "capillary
channel fiber" patent application. Suitable capillary channel
fibers are also described in EPO Patent App'li'cation 0 391 814
published October 10, 1990.

While a variety of capillary channel fibers can be used herein,
the fol‘loui-ng' descripfion discusses some preferred characteristics
of the capillary channel fiber 25 that are iﬁcorpdrated into the
absorbent articles of this invention. '

(1). er Morpho .
The capillary. channel fibers 25, as noted above, have
capillary channels 29 on their outer surfaces. While the capillary
~ channel fibers can also have a hollow central core which would
provide some additional capillarity, it is preferred that such
hollow core fibers not be empioyed. In general, providing capillary
channel fibers yitha_. a central hollow core would require the fibers
to be somewhat stiffer than desired in order that the core not
collapse undel pressure. A central core running through a capillary
channel fiber would not be expected to quickly pick up f'luids,; since
the fluids would have to find their way to the end of a fiber before
proceeding into the core itself. Moreover, a hollow core capillary
channel fiber could not release its load of fluid into an absorbent
reservoir core without having approbriate contact between the ends
of the hollow core fiber and the reservoir core material.
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conprising several lines of adhesive filanents is rolled into a spiral
pattern are illustrated by the apparatus and nethods disclosed in U S
Patent 3,911,173 issued to Sprague, Jr. on Cctober 7, 1975; U..S. Patent
4,785,996 issued to Zieker et al. on Novenmber 22, 1978; and U.S. Patent

4,842,666 i ssued to Werenicz on June 27151989. Close cont act between

t he

t opsheet and t he_under]l of..c ry channel .fibers can be
further i rrprovedT ﬂﬁ'&g S%l ufébﬂg h ag%d"&?ﬁ?ﬂ’d’pP%é’&aﬂ%ﬂ%r by
" conbi ng" thm-efppwblyostamapid | ar yuetennednffigineation n (thet | eyer they Pyvi de

i ndi vi dual

(5) " Cont AR Mk hedbeaBIf Eha SRV bl hekt 2 et

Core It is preshstamtialinguried dox ¢ 5(5‘!“%# gashevat) act Thist meevidehethe .
capillary chespidhafy RRafnedSfints tithad HAGREN 1 oFPMd2fhdrlaSdd]Pés 119ence

for a given number of fibers. By increasing the loft of the -

individual fibers, the overall loft of pads made therefrom is
thicker and softer. This allows for the formation of low density,

high Toft pads which, assuming that the individual fibers themselves |

are not too thick or stiff are extremely comfortable, yet effective
for transporting fluids.

However, the preferred nonlinear capillary channel fibers
herein should not be "kinked". Kinking a capillary channel fiber
can cause points of constriction of the capiliary channels at each
kinking site. This, of course, would interfere with fluid flow
dynamics along the capillary ghannel.

In addition, there- is another substantial advantage to

employing nonlinear capillary channel fibers. As. indicated in

Figure 8, it may be preferred that small pdrfions, of . the capillary
channel fibers 25 actually protrude into at least some of the
topsheet 22 orifices 35 of the articles herein. These protrusions
are easier to effect when a capillary channel pad is prepared using
curled capillary channel fibers. There is a greater Tikelihood that
a number of ends and/or curls in the cap111ary channel fibers will
find their way into the orifices of the topsheet material than if
substantially linear capillary channels were to be employed. The
capillary channel fibers 25 may be curled in a number of ways,
including but not limited to: (1) selectively heat quenching the
fibers as they come from their forming die by heating one side of
the fibers a bit more than the other side (or, conversely, by
cooling one side more quickly than the other); (2) fibers made from
synthetic polymers such as polyesters can be curled by stretching,
followed by relaxation, or by passing the fiber under tension around
a sharp edge, followed by felaxation; or (3) by immersion in
methanol. In a preferred mode, the fibers are substantially
helical. Whatever means are used to crimp or otherwise curl the
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efficiently transfer

can al'so be achieved in a nunber of ways. These include, -but are not
limted to,

the use of adhesives, ultrasonic bonds, by tensional forces,
provi di ng a roughened surface of the absorbent core,

or otherw se inserting sone of the capirléﬂy channel fibers into the
absor bent core.

bl h Fig 2 he b f th

CuTt 26 of o uPf 1 ary " ERaneY, FFoeidr < Phey” san (%R Ehon e cavied 8p or

the core 24. fpre amfassalb'lmfoﬁ:&pbéﬂsary channel
4 t

desi gnat ed 94. 0pp0$| Tife PREFetree mp? Pudd? of XEr" CuPt 13! th he! PHGRAZSE oyt e y

tuft

26

I n

I rectrons ext ensi ons 4" pr

ext end al ong &AM HogabME Ram.candetypitally, the frequency of the curls is

from abqut 1 per inch of fiber to about 10 per inch of fiber.

Fibers with amplitudes of about 0.5mm and a frequency of about 6'

crimps per inch exhibit good softness even in the higher denier
ranged fibers having large capillary channels.
The capillary channel fibers 25 are intended to promote passage

~of liquids in the “z" direction of absorbent articles. The "z"

direction, as shown in Figure 2, is the direction proceeding down
through the topsheet 22, then into the capillary channel fibers 25,
and thence into whatever fluid storage core 24 may be provided.

The objective is to provide a gradient of capillary suction
between the topsheet 22 and underlying layer or 1ayérs of the
articles herein, such that the liquid is drawn in the "z" direction
and away from the surface of the article and into its ultimate
storage layer. Empirically, capillary suction is related to the
contact angle of. the material and inversely related to the size of
the openings, i.e., in-a typical case, the openings and the topsheet
will be larger than the intrafiber capillary channels, which, in
turn, will be larger than the inter-fiber capillary openings in a

' fibrous storage core. The surface hydrophilicity of the components

of each layer can also theoretically effect the capillary section
gradient.

45 of the tuft 26 are preferably oriented generally in the

z-direction. = Further, by providing some underlying capillary
channel fibers that lie substantially parallel to the longitudinail
direction, fluid flow in the 1longitudinal direction is .also
promoted, which enhances the overall useful absorbency of the
article. Further, by orienting the capillary channel fibers of the
lower portion 46 of the tuft 26 in the longitudinal direction, fluid
flow in the transverse direction is controlled, thereby minimizing,

or even entirely avoiding, leakage of fluid from the longitudinal
side edges 31 of the article.

The capillary channel fibers 25 in at least the upper portion-

REPLACEWENT SHEET

08 MAR W97

liquids to the absorbent core 24. This cl ose cont act
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fibers has two end extensions



-25- extensions 94 are in fluid (i.e., liquid) transporting contact with
the upper- portion of the tuft 26 of capillary channel fibers. The.end
extensions 94 are also in fluid transporting contact with the absorbent
core 24 |amnate. The bun 26 of capllla channel fibers 25 provides the
sani tary napkin 200 with a conpo ent havi ng liquid

Lransportat on cARRD! ke ahsPPRertBHICIEY 1 BASIr1b HS RN Pl C21 1Y

be prlnarlly use ted o the
capi |l | ary gridéreus hi&%%r'lfb@b BORAS sermmrftueancamIAQs.brvidneammveThe bun

26 of capil |ﬁwid?§1aﬁnﬁ\ dndPréct el BXannk P eirf ehe, x,alysembez rde'é‘étriﬁﬂstcth@S a

transport | a‘%&rafiber capitlia ns%ﬁanue syﬂ ?aéhes%\a/g{ﬁlary éﬁanng'l L#‘iber‘s 25
can be used to provide desirable fluid directionality. In addition,
since the capillaries of the fibrous layer of the present invention
reside in the fibers 25 themselves, rather than in the- "inter-fiber
spacings, capillarity is not lost when fiber-fiber spacings become
displaced.

In addition, the capillary channel fiber bun 26 of the present
invention provides. its liquid drawing and directing functions even
when the bun 26 is soft f1ﬁffy and comfortable to the'wearer, in
contrast to compact, dense and relatively stiff batt materials which
function by inter-fiber capillary action.

The tuft 26 of capillary channel fibers 25 forms a hump which
is ¢apab1é of fitting in the space between the wearer’s labia. This
allows the sanitary napkin to intercept body exudates readily when
they leave the wearer’s body. The hump is useful in placing the
capillary channel fibers in the bun 26 in close proximity to the
wearer’s body. This is particularly true for the capillary channel
fibers located in the upper portion of the bun 26. These fibers are
preferably oriented in the z-direction. This allows the capillary
channé] fibers to draw liquids away from the wearer’s body. The fit

- in the space between the wearer’s labia is enhanced when the hump is
formed from materials, such as capillary channel fibers, which are
resilient. Preferably the materials forming the hump are both
resilient when wet and dry. fhe resiliency‘dlIows the hump to adapt

to the space between the wearer’s labia more readily when the wearer
moves about.

(2). Eiber Structure and Surface Properties

The capillary channel fibers 25 used herein can be prepared
-from any convenient polymer which is nonswelling when wet. Polymers
such as polyethylene, po]yprop&lene, polyesters (preferred), and the
1ike, are useful herein, so long as they are spinnable such that
they can be formed with external capillary channels, as noted
hereinabove. Conveniently, the polymers are melt-extrudable.
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The transport layer 21 or nore preferably the bun 26 conprises an upper
portion 45:That: extends above the nmin absorbent conponent of the: sanitary
napki n, the absorbent core 24. This upper portion 45 of the bun 26 can be
positioned in close contact with the mqﬁhgr's body. Even nore .
advant ageousl y, the upper portion 45 of t'he bun 26 can be of such a size

he L | . . Son a s
Shace oot woon HFRATLE tHe <UBE) 1dryGannet rbersRateBinbe Hrsbithd p o
exudat es t hat 3| s¥pthetis vralyethyd epeqerephdhalatec nodymeronmets bivinge aun 26

provide a |iqyhkerentnsRessftyl (NVCINPOTRon abolit C.en€iabdut T8, ¢ r(quiﬁprati ng
| i qui ds direc&l t? thg a sorbﬁpt core,24. .Eve gEre preferably, the end
A AP A TR

i B of 2 P determingg ﬂpcﬁfgds ?QY"tﬁE;h‘HPeriSﬂe’of°ﬁ he

ext ensi ons 94 ! _
absor bent cor example, ThiSs Patentdds82h@6kaati calymmn8pki nTH20 IWi 6H Aol eer

advant age. melt bears some relationship to the ability of the polymer to retain
the shape of the capillary channel walls, and is related to the
average molecular weight of the polymers. For example, it is
convenient to employ a polyester having an inherent viscosity of
about 0.7 herein, but it would be more preferred to employ a polymer
having an inherent viscosity of about 0.9, since this would allow
the walls of the capillary channels to be thinner, yet sufficiently
strong to avoid collapse under in-use pressure.

The capillary channel fibers 25 preferably have a denier of
about 10 to about 22. However, it is to be understood that the
denier of the fibers used is within the discretion of the
formulator, and the denier per fiber can easily be in the range of
about 25 to about 35. _ _

~ The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, as noted above,
as well as for economic reasons, a depth:width ratio of about 1.3 is
typically employed. Typical and readily producible capillary
channel fibers which are quite satisfactory for use herein thus have
‘a depth-of—wal]# of about 48 microns and a width-between-walls of
about 37 microns. The walls, themselves, are typically about 3-15
microns thick. Although variations in these dimensions . are
acceptable, capillary channel fibers prepared from -polyester and
having these characteristics are quiie effective for their intended
purpose. Such fibers can be prepared using conventional operating
eqﬁipment 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.

The capillary channels 29 can be of various shapes. Certain
shapes can offer particular advantages in particular product
applications. For example, "U"-shaped, "H"-shaped, "C"-shaped with
stabilizing legs depending therefrom and "V"-shaped capilliary
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General |y, when exudates are sinply deposited on top of

conponent, such as the absorbent .core 24, they can be ab
along the top surface of the absorbent conponent. Howeve
remain i-n and fill the upper parts of tRhg. core first. Th

an absor bent
sorbed readily

r, liquids tend to
i's blocks the

transportation of exudates to the |ower fegions of the core. The end

extens ons ggniqﬁevgezé yPBecllddt! fRE. e §hﬁ¥e‘ab![fﬁ§y§) LTS L AL

I mna nee (0] hro one

e
an absor bent 1895or48pE émpoﬂ@lﬁ? “E°6‘ gftft kigurec4plagee %erpéeﬁﬁmﬂ alshepe.

absor bent capaeheymore, Stie basic SRapeshrayC be Sepuatddo(sed Fﬁﬂ.ﬁ-éﬁ,m&'aé%nnapki n
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conponent

will be appreciated that when more than about three repeating shapes
are used, some additional stiffness may be noted in the fibers. The
multiple "U" fibers of Figure & offer the additional advantages of
having additional capillarity due tn face-to-face contact and being
easily curled.

The manufacturer of capillary channel fibers 25 of the type
employed herein is described in EPO Application 391,814 and in
co-pending U.S. Continuation-In-Part Application entitled "Fibers
Capable of Spontaneously Transporting Fluids", Serial No.
07/736,261, filed July 23, 1991, Inventors Phillips, Jones et al.,
Eastman Chemical Company; co-peﬁding U.S. Patent Application
entitled "Spinneret Orifices and Filament Cross-Sections with
Stabilizing Legs Therefrom", Serial No. R filed
1992, Inventors Phillips, et al.; and in co-pending U.S. Patent
Application entitled ‘Open Capillary Channel Structures, Improved

Process for Making Capillary Channel Structures, and Extrusion Die

for Use Therein®, Serial No. 07/482,446, filed February 20, 1990,
inventors Thompson and Krautter.

While the polymers used to prepare the capillary channel fibers

herein are not, themselves, water-absorbent (nor are they absorbent
to urine or blood-containing fluid such as menses), the fibers

themselves are most preferably hydrbphiIic. Since most synthetic -

polymers are hydrophobic, the capillary channel fibers herein are
surface-treated in order to render them hydrophilic.

The surface treatment of polymefic fibers involves - processes
which are well-known in the extensive fiber literature. In general,
such processes involve treating the surface of the fibers with a
"hydrophilizing agent", especially a surfactant. (Hydrophilization,
which results in wettability of the fibers by aqueous fluids, can
routinely be measured, for example, using contact angle
measurements. In general, a contact angle less than 90° indicates a
hydrophilic surface. A CAHN Surface Force Aﬁalyzer (SFA 222) can be
used to measure hydrophilicity, as can a variety of other

of
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Many ot her suitable arrangenents of conponents are possible if the
principles discussed above are foll owed. For instance, the end -
extensions 94 (or other portions of the capillary channel fiber bun) coul d
be placed in contact with the absorbent SpLe 24 in a nunber of different
ways. The following is a non-limting |ist of possible relationships

between the cHAserineRes Kgwd4nitde! B, ?bswmm sirractant Wenang gﬁe}ffa' Ly

arranged fromnore to s, preferred. ext ensi,ons cou
surr ounded bypf'?FeeséFﬁe‘t"ci Y ¥Rious npnipic apd Anjenic QB?%'“Y?)SUEW!‘@ ed or
i ntegrated i nof theegerdral typepknoent i thé Jaupdmc dditdraturean Hmoﬂmﬁ@ﬁfg

ihees oncer S5 RETRC gl i, RO B
conponents. TRenolayrates: (e.gapkPhh Eﬁgﬁﬁayzqq be 3oﬂ’ﬁb¥9thr(]ﬁ3'@s glyeok r 00 port
corrponents Or mbAvYKiurate V&1 HabeofroRcLomRan Irts, 1WSReniportd FAlCUsA), and
- ethoxylated oleyl alcohols (e.g., VOLPO- 3, available from Croda,
Inc., New York, New York, USA). Other types of hydroph11121ng
agents and techniques can also be .used, including those well known
to those skilled in.the fiber and textile arts for increasing
wicking performance, improving soil release properties, etc.
Hydrophilizing agents can be added to the polymer at various stages
prior to use, though preferably prior to drawing of the capillary
~channel fibers to their final size. For example, the hydrophilizing
agent can be added in advance to the polymer prior to melting or
blended into the pdlymer subsequent to melting. The additive
hydrophilizing agent can also be applied to the polymer subsequent
to formation, e.g., subsequent to.exit from an extrusion die in a
melt, wet, or dry spinning process, preferably prior to drawing of
the fiber to small diameter. Of course, since the articles herein
are intended to come into contact with sensitive regions of the
human body, it is preferred that surfactants used to hydrophilize
the surfaces of the capillary channel fibers be nontoxic and
nonirritating to human skin. Various surfactant treatments' for
hydrophilizing the capillary channel fibers are described in the
Examples hereinafter. Another method for hydrophilizing fibrous
surfaces involves subjecting said surfaces to ionizing radiation,
e.g., in a plasma, and such methods have the advantage that there is
no surfactant residue on the surface of the fibers. Whatever the
means, the overall objective is to secure capillary channel fibers
for use herein which are spontaneously wettabie by the fluids they
are intended to transport.

(3). Arrangement of the Capjlla nnel Fibers into Fibrous
Batts |
In general, the cipillary channel fibers 25 will be laid down
into a bundle of such fibers for use in the absorbent -article. In a

(v S manta® . o §




absorbent core. Preferably, the enbodi ment shown in Figures 2 and 11 has an
addi ti-onal- acquisition |layer (or "secondary topsheet") 27 positioned

bet ween the topsheet 22 and the absorbent core 24. Such an additi onal
acquisition |ayer could be used to distribute body exudates that are
deposited longitudinally or laterally Wside of the bun 26 of capillary

channel fibers_to the absorbent core 24. These _other types of transport
conponent s, Pfﬁ@rﬁﬁé rRbed iment ¢ the; ﬁ?%‘ﬁé’%&ﬁé"qﬂ.gﬂﬁf behtargr13id 8awn and t he

functions sdnvedaby dndegatherediiatolastofiod bun 26.S. Patents 4, 950, 264 and
071810, 774, " AbsdIbeNSE Aty & SPfhabTe o abprBh® Dgr iRl PTG R Bty 1o,
in the nanegypicallychaye firom meut-r'(b.%gbw ttoc 8hesin 8019 efnfibamper nhy be
conpri sed Ofeydt §ifrate/ RFea OfandBLeTT Have (front antt @foo3apiid awutcfb%aﬂe%
fibers). 'Eges_ﬁ I nc L#‘de, ]utf, ére not |1I mqtngd vto?m;\eon\?ﬁgfsn 05 Wovegh bs of
synt heti ¢ pillary channe i per | ured in e

uncompressed state). The amounts of fiber per unit area and per

unit volume for pantiliners, diapers and adult incontinence garments

can be calculated based on the differences in caliper, noted

hereinabove. B

Preferably, the denier and strength of the capillary channel

fibers will be chosen such that the batt of fibers herein will have

a ratio of wet:dry caliper of at least about 80%, more preferably at

least about 90%. This ensures that the batt will retain its soft

and form-fitting qualities even in use.

(4). Use of Capillary Channel Fiber Batts in Absorbent
Articles | ' '

The cabil]ary channel fiber batts will have some amount of
holding capacity for fluids, such as menstrual fluids. Accordingly,
the capillary channel fiber batts can, if desired, comprise the
entire absorbent core of, for example pantiliners. However, for
most uses, the capillary channel fiber batts will be used in
conjunction with an absorbent core, and the core will serve as a
reservoir for fluids which are transferred from the capillary
channel fiber batt into the core. Such cores may comprise an
air-laid felt of cellulosic fibers, or mixtures of cellulosic fibers
with.absorbent gelling materials.

' Due to the extremely fine structure of the cellulosic fibers in
such absorbent cores, the cores exhibit high suctional forces which
tend to draw away fluids from the capillary channel fibers 25 and
into the core 24 for ultimate storage. This is precisely the
intended effect. Thus, for a sanitary napkin, typical cores which
comprise from about 1 g to about 5 g of multiple cellulosic fibers
and, optionally, from about 0.5 g to about 1.5 g of absorbent
gelling material. As fluid proceeds into the article, it encounters
the capillary channel fiber network, which distributes the fluid and
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fibers including polyester, polypropylene, or polyethylene; natural fibers
i ncl udi ng cotton or cellul ose; blends of such fibers; or any.equival ent

materials or
In use, the

attachment nmeans wel | - known for such pur!

napkin is pl
a fastener s

securing the rctiadyy "nepeWing? nthencapibrark channe

conbi nations of material. E. OPtional Retaining Means -27-
sanitary napkin 20 can be he in place by any support neans or
)ses. Preferably, the sanitary

3@%%2*“5%4@5?1%25%Zt{i?s.‘éﬁ#ﬁéﬁiéﬁﬁé%‘ﬂ%&?% Qe R Tart e 0

nfiben metwark yfor thaus, a

portion or aldex®f jhRRIGNT&F FHABACETHAS, t BRe AP FTAGE cRanded F964RT diak D

adhesi ve.

%id through the topsheet, thereby 1eaving the topsheet with a
fresh, dry appearance and feel, then surrender.the fluid to the
underlying absorbent core, and are thus able to continue the process
until the core is saturated. ’

(5). act Betwe opsheet and the Capillary Channe
Eibers _
_ The bun 26 of capillary channel fibers is kept in close contact
with the overlying topsheet 22. This can be achieved by a number of
suitable mechanics. These include but are not limited to bonding

.the bun 26 to the topsheet 22 by adhesives, ultrasonics, and the

like or by tensional forces. The contact between the topsheet 22
and the capillary channel fibers 25 may be so close that portions of
the capillary channel fibers extend into the orifices of the
topsheet. '

Thus, in .a highly preferred mode there .is an interconnecting
network between topsheet, thence into the capillary channel fiber
bun, and thence into the underlying absorbent core, whereby fluid
efficiently proceeds through the topsheet 22, along and through the

- capillary channel fibers 25 of the bun 26 and into the absorbent

core 24. This interconnection is maintained even in the face of
in-use stresses such as moisture, mechanical shear, and
pressure-relaxation associated with physical movements of the
wearer. | | ,

If an adhesive attachment is used, several factors should be
kept in mind. The amounts of adhesive used and the pattern in which
it is Yaid-down should minimize the sticking of the absorbed article
to the user’s body.

It will also be appreciated that using excessive amounts of
adhesive could undesirably clog capillary channels in the fibers,
thereby diminishing their effectiveness. Accordingly, "noninter-
fering” amounts of the adhesive are used. Such amouﬁté_can vary,
depending on the adhesive chosen, the pattern in which it is
laid-down, the width of the capillary channels in the fibers, and
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adhesive or glue used in the art for such purposes can be used for the
adhesi've " heriein, wth pressure-sensitive adhesives being.preferred.
Sui t abl e adhesi ves are Century A—3054IV manuf actured by the Century
Adhesi ves Corporation of Col unbus, OChi and I nstant Lock 34-2823

manuf actured by the national Starch and~Cheni cal Conpany of Bridgemater

New J | feagt Pat ent
L5127 YN, BRIy LS b ARedlal a6l iftir Ueoud
pressur e- seddhesiye hinessiget 'GGSPE“at yin c%hel panrereidustirated: al sorosexpes

rel ease |inep wihimiZe ThdestitRinge6P thecartdbPsd 8 e Us&Msdpodyng out or

cdner g (0 2 Sk i b sh LR85 4o, 2o b e O o' o
U.S. Patent taxtxplpgicall pracceptabde cfar luseaviai kchbse contactsavilth nemclﬁgégnrg][ﬂ y
LoFabre ToppLsaEn Coe bl sRmERR bt WY SRS
bot h when moisture is not present, i.e., when the article is being
manufactured, and, most preferab]y, when moisture is present, i.e.,
when the article is being used.

The adhesive should bond both to the mater1a1 used to
manufacture the topsheet and to the material used to manufacture the
capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydrophilization process, the nature of
the surface treatment will have to be considered when selecting the
adhesive.

Typical adhésives useful herein include materials selected from
latex adhesives and hot melt adhesives.

Thg adhesive can be laid down in a random pattern, however, it
is most preferred that a spiral, or'mu1t1p1e spiral, pattern, such
as-the one illustrated in Figure 9, be used. The lines of adhesive
66 are applied to the underside or garment side of the topsheet 22
in a spiral pattern using 2 0.2 mm nozzle, but application using
nozzles at least as large as 0.6 mm is satisfactory. Alternatively,
the spot pattern of Figure 10 can be used to apply the adhesive 67
to the topsheet 22, but is less preferred.

Suitable adhesives are available from Findley Adhesives, Inc.,
especially hot melt adhesive 4031, and latex 8085. The type of
adhesive can vary somewhat depending on the type of finish preﬁent
on the capillary channel fibers. Suitable finishes include
Eastman’s LK 5483, LK 5563 and most preferably Eastman’s LK 5570, as
well as the polymer available as MILEASE T, which is well-known in
the detergency arts (see, for example, U.S.. 4,132,680) as a
fiber-coating ethylene terephthalate/polyethyleneglycol terephthal-
ate soil release polymer, and which is available from ICI Americas.

The amounts of adhesive employed will vary, but typically range
from about 0.05 g for a 2 in. x 5 in. spirallpattern to about 0,07 g
for a 2 in. x 7 in. spiral pattern, using a hot melt adhesive. For
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of which are manufactured by the Akrosil Corporation of Menasha, W sconsin.
The sanitary napkin 20 of the present invention is used by removing the

rel ease liner 39 and thereafter pIaC|ng 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. F. Optional
Features The sanitary napkin 20 may al so~ He provided with two fl aps 34,

The absor bent Scoltex T 1usss B a5 dir €0 oMb GiSr & nBMcges of
the wearer's [Rafii esSufntrpatt:em otill egufficeo tPart thee spbtippatiérmy eabbugsposed
bet ween t he e(agsg go tﬂ%d"‘?ﬁraﬁr'aﬁeapﬁﬁtéaesz apd ghe ihhi ghs. _

The adhesives may be applied in an open pattern network of
filaments of adhesives as it disclosed in U.S. Patent 4,573,986
issued to Minetola et al. on March 4, 1986. Some suitable
attachment means that utilized an open pattern network filaments'
comprising several lines of adhesive filaments is rolled into a
spiral pattern are illustrated by the apparatus and methods

- disclosed in U.S. Patent 3,911,173 issued to Sprague, Jr. on October
7, 1975; U.S. Patent 4,785,996 issued to Zieker et al. on November
22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27,
1989. : _

. Close contact between the topsheet and the underlying 1ayér of
capillary channel fibers can be further improved by applying
pressure during the gluing process and/or by "combing” the uppermost -
capillary channel fibers in the layer to provide individual fiber
protrusions which give better contact with the adhesive. '

(6). act wee a ar annel Fibers and_ the
Absorbent Core |

It is preferable that there also be close contact between the
capillary channel fibers 25 and the absorbent core 24 in order to
efficiently transfer liquids to the absorbent core 24.

_ This close contact can also be achieved in a number of ways.
These 1inciude, but are not limited to, the .use of adhesives,

“ultrasonic bonds, by tensional forces, by providing a roughened
surface of the absorbent core, or by needle-punching, or otherwise
inserting some of the capillary channel fibers into the absorbent
core. . o

Preferably, as shown in Figures 2 and 11, the base of the tuft
26 of capillary channel fibeérs is slipped into a slit in the top of
the core 24. f

. The tuft 26 of capillary channel fibers has two end extensions

'designated 94. The end extensions 94 extend outward at the base of
the tuft 26 1in opposite directions. The end extensions 94
preferably extend along the longitudinal centerline "R p;A}Qﬁﬂg@p- i




The flaps 34 serve as |east two purposes. First, the flaps 34 hel p serve
to prevent swelling of the wearer's body and panties by nenstral fluid,
preferably by form ng a double wall barrier along the edges of the panties.
Second, the flaps 34 are preferably -prggi ded with attachnment nmeans on

their garments -surface so that the flap$¥34 can be fol ded back under the

t d at ' id s ; j . th
Prape 34 sor pREqHS o 9UEHAE° h FTRGHDBL 3,0 2 fAyid) beliSliokting QohtRct WiV 10
panty. The fthguppar pontien ofnthe d@tfécé)&)fofvaanid&grxmhsm@ £ibensl.udThey

materials  ghdidxtensions 94 Nfre A OPSTIEFMuid tHARKEIIRTHhg conthSSURLh tHY
conbi nati ons se_natar Further, the flaps 34 may b

f the al.s. e a separate
el enent attaéﬁﬂftbfﬁt {REe |?1“H§8§e’portion of the napki'n or can conprise
ext ensi ons of t h&@he duah2tof2Capditiantyh ehimmel sfibetrs 25 prowides (hhet sanjitary

napkin 20 with a component having 1liquid transportation
capabilities. The capillary channel fibers 25 will typically be
primarily used to transport liquids deposited on the bun 26 due to
the capillary gradient described above, rather than to absorb the
same. The bun 26 of capillary channel fibers may, therefore, also
be referred to as a transport layer. This transport layer has
several key features. .

The transport layer 21 or more preferably the bun 26 comprises
an upper portion 45 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 24. This upper portion
45 of the bun 26 can be positioned in close contact with the
wearer’s body. Even more advantageously, the upper portion 45 of
the bun 26 can be of such a size and shape and resiliency that it
can fit at least partially within the space between the wearer’s
labia. This allows it to more readily intercept exudates that leave
the wearer’s body. :

The end extensions 94 of the bun 26 provide a liquid
transportation component with conduits for transporting liquids
directly to the absorbent core 24. Even more preferably, the end
extensions 94 are capable of transporting liquids to the interior of
the absorbent core 24. This provides the sanitary napkin 20 with
another advantage. '

Generally, when exudates are simply deposited on top of an
absorbent component, such as the absorbent core 24, they can be
absorbed readily along the top surface of the absorbent component.
However, liquids tend to remain in and fill the upper parts of the
core first. This blocks the transportation of exudates to the lower
regions of the core. The end extensions 94 reduce the potential for
this problem to occur. The end extensions 94 eliminate the need for
Tiquids to travel through one part of an absorbent storage component
to get to the place where available absorbent capacity exists.
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A nunber of sanit

ary napkins having flaps suitable or adaptable for use

with the sanitary napkins of the present invention are disclosed.in US.

Patent 4,687,478

entitled- Shaped Sanitary Napkin with Flaps", issued to -

Yan Til burg on August 18, 1987; U.S. Pat%Et 4,589,876 entitled "Sanitary

Napki n", issued t
4,608, 047, " entit
Medi ngly on Augus
Napki n The prenk#
conponents asgggp

o Van Tilburg on May 205°71986; and U. S. Patent

TRE consBRICh Ty o RRC nttdede AR AE WesersbefdBva s  ary
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core 24 will extgnsions BShe(orr otier puﬂwdns:enlfl theosapillavy charnelefiberbbuh)above.
The absor bent ¢ Plrdegg‘blacé’é iROLGtaBOUEh the %ﬁ?@érﬁ%&ré%ﬂdﬂ %hﬁﬂanFt ofeen

t he nonwoven secon
different ways

The following is a non-limiting list of possible relat1onsh1ps

between the end extensions 94 and the absorbent core 24. They are
generally arranged from more to less preferred. The end extensions
could be: (1) surrounded by the other components of the absorbent
core; (2) commingled or integrated into the other components; (3)
placed between two or more layers of the other components, such as
described immediately above; (4) placed under at least one other
layer; or, (5) placed on top of the other components.

The sanitary napkin 20 may have other types of transport

components or layer(s) positioned between the topsheet and the

absorbent core. Preferably, the embodimeht shown in Figures 2 and

11 has an additional acquisition layer (or "secondary topsheet®) 27

positioned between the topsheet 22 and the absorbent core'24. Such
~an additional acquisition layer could be used to distribute body

exudates that are deposited longitudinally or laterally outside of
~ the bun 26 of capillary channel fibers to the absorbent core 24.

These other types of transport components, the methods of

securing the same in absorbent articles, and the functions served by
the same are described in U.S. Patents 4,950,264 and 5,009,653
issued to Osborn, and in U.S. Patent Application Serial No.
07/810,774, "Absorbent Article Having Fused Layers", filed December
17, 1991 in the names of Cree et al.

The transport component or components may be comprised of other

types of material (instead of capillary channel fibers). These
include, but are not limited to nonwoven or woven webs of synthetic
fibers including polyester, polypropylene, or polyethylene; natural
fibers including cotton or cellulose; blends of such fibers; or any
equivalent materials or combinations of material.

E. Optional Retaining Means
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t.opsheet 27 and a nonwoven | ayer 28 to forma "core/nonwoven sheet sandw ch
51. The conponents of the core/ nonwoveh sheet sandwi ch 51 can be sgcured
together in any suitable manner. The conponents in the enbodi nent shown in

Figure 1 are secured together by stitchigg lines 48. The stitching
conponents serves several-purﬁa

l[imted to the follow n The .stitchi ds the copponents of the
cor e/ nonwoven shg'tt'%’ qﬂ@ p%'gri'{éd cql}pﬂgihﬂi oXp: (P8 .?'e St tPARFHPY ianya
preferred nsuppart smeansororh@ttiachmentemeansomed haatownt $get hidh

t hese

it

of

®es. These included, but are not

is a

very per ”anelmefaﬁth?g %egmiapgcréﬂg{ﬁ ﬁ?%@gﬁ'tﬁ\ tROTBE unde-l;'ggm?etnitt ching

al so holds up we

n frese
or panty and secured thereto by a fastener such as an adhesive 36.

The adhesive provides a means for securing the sanitary napkin 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
preferred. Suitable adhesives are Century A-305-1V 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 adhesive fasteners are
also described in U.S. Patent 4,917,697. Before the sanitary napkin
is placed in use, the pressure-sensitive adhesive 36 is typically

. covered with a removable release liner 39 in order to keep the

adhesive 36 from drying out or adhering to a surface other than the
crotch portion of the panty prior to use. Suitable release liners
39 are also described in the above-referenced U.S. Patent 4,917,697.
Any commercially available release liners commonly used for such
purposes can be utilized herein. Non-limiting examples of suitable
release liners are BL30MG-A Silox E1/0 and BL30MG-A Silox 4P/0 both
of which are manufactured by_the'Akro_si'l Corporation of Menasha,
Wisconsin. The sanitary napkin 20 of the present invention is used
by removing the release liner 39 and thereafter placing 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.

F. Optional Features

The sanitary napkin 20 may also be provided with two flaps 34,
each of which are adjacent to and extend laterally from the side
edge of the absorbent core. The flaps 34 are configured to drape
over the edges of the wearer’s panties in the crotch region so that

the flaps 34 are disposed between -the edges of the wearer’s panties
and the thighs.
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The stitching al so enhances the transfer of |iquids between the |ayers of
the core/ nonwoven sheet sandwi ch. The stitching secures the conponents of

t he core/ nonwoven sheet sandw ched-together in such a manner that the’
conponents are held and sustained in close contact with each, other. As
di scussed above, this contact relationggip is one of the features needed
for transportation of |iquids down into the underlying conponents. The

stitching need not TRe flapd 13a0sérvet B 1EASE WO PEFSIZeS NEHirsEN N %apbgr@?;’gr’ |
sanitary

napkin | ocat o8 SEOHR LanBravRCE AHRILNG 198 Lot HFaTE 3o BRI ATHCPANEIRS fhYe
23. The topshemdnstfal sfludddepreferatily byf forafingapi doubly eifandarrierbgisngdy a
LPheer" ne” ol AL U9 e, JARIGEC Yithar Jutg PERCde! ek hrfi )
embodi ment shoRfPvilded-with attachent \Reans anptheir garmantscsurdace.snecthateti@.
flaps 34 can be folded back under the panty and attached to garment
facing side of the panty. In this way, the flaps 34 serve to keep
the sanitary napkin 20 properly positioned .in the panty.
The flaps 34 can be constructed of various materials including
materials similar to the topsheet, backsheet, tissue, or
combinations of these materials. Further, the flaps 34 may be a
separate element attached to the main body portion of the napkin or
_can comprise extensions of the topsheet 22 and the baqksheet 23
(i.e., unitary). o
A number of sanitary napkins having flaps suitable or adaptable
for use with the sanitary napkins bf' the present invention are
disclosed in U.S. Patent 4,687,478 entitled "Shaped Sanitary Napkin
with Flaps®, issued to Yan Tilburg on August 18, 1987; U.S. Patent -
4,589,876 entitled *"Sanitary Napkin®,, issued to Van Tilburg on May
20, 1986; and U.S. Patent 4,608,047, entitled "Sanitary Napkin
Attachment Means", issued to Medingly on August 26, 1986.

G. Assembly of the Components of a Sanitary Napkin

The preferred sanitary napkin embodiment shown in Figure 1 has
its componentk assembled with several different types of attachment
mechanisms. These attachment mechanisms (or attachment means) will
be discussed with reference to Figure 11. For the purposes of this
discussion the absgrbent core 24 will comprise the cross-linked
cellulosic laminate described above. The absorbent core 24, as
noted above, is preferably sandwiched between the nonwoven secondary
topsheet 27 apd a nonwoven layer 28 to form a "core/nonwoven sheet
sandwich 51. The components of the core/nonwoveh sheet sandwich 51
can be secured together in any suitable manner. The components in
the embodiment shown in Figure 1 are secured together by stitching
lines 48. The stitching of these components serves several
purposes. These included, but are not limited to the following.
The stitching holds the components of the core/nonwoven sheet
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The topsheet 22 and the backsheet 23 are then secured together. The

t opsheet 22 and the backsheet 23 have a | ength and di mension and wi dth

di mensions that are greater than those of the'absorbent core 24. The

t opsheet 22 and backsheet ‘23, therefore, extent beyond the edges of the
absorbent core 24 to format |east a part of the periphery 30 of the

sani tary napkin. The topsheet 22 and ba@Rsheet 23 are secured to each ot her

(o} t | t tt f.th t

per meter  hesandgheh - Sk, 8550fhoR: o RCLTENSHG S 1304 reatePih: ReATIL "ot | be
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¥ i s but one ly of
constructi nghalids wmmwel hrip ﬁhﬁ)l&"ﬁsenCAw ﬁqv -conmponent s of the sanitary

napkin 20 can bethéagit@fingCaFoNenhdntesthestransfers oft Tfuids between the
layers of the core/nonwoven sheet sandwich. The stitching secures
the components of the core/nonwoven sheet sandwiched -together in
such a manner that the components are held and sustained in close
- contact with each other. As discussed above, this contact
relationship is one of the features needed for transportation of

liquids down into the underlying components.

The stitching need not be limited to the core/nonwoven sheet
sandwich, however, stitching can be used to secure together any of
the components the sanitary napkin located between (and including)
the topsheet 22 and the backsheet 23. The topsheet 22 is bonded to
the tuft of capillary channel fibers by a topsheet bonding adhesive

 66. The backsheet 23 is bonded to the garment side of the
‘core/nonwoven laminate 51. This is accomplished in the embodiment
shown in Figure 11 by two strips of construction adhesive 52.

The topsheet 22 and the backsheet 23 are then secured together.
The topsheet 22 and the backsheet 23 have a Tength and dimension and
width dimensions that are greater than those of the "absorbent core
24. The topsheet 22 and backsheet 23, therefore, extent beyond the

. edges of the absorbent core 24 to form at least a part of the
periphery 30 of the sanitary napkin. '

The topsheet 22 and backsheet 23 are secured to each other or
-at least a part the periphery 30 of the sanitary napkin 20 by a
perimeter heat seal. The formation of this perimeter heat seal is
described in greater detail below which describes methods of making
a sanitary napkin 20 of the present invention.

The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferably of
constructing the sanitary napkin.' Any of the components of the
sanitary napkin 20 can be secured together by adhesives, stitching,
"heat and/or pressure bonds, .dynamic mechanical bonds, ultrasonic
bonds, intramingly or entanglement of the fibers or other structure
elements comprising the components of the sanitary napkin, such as
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heat and/or pressure bonds, dynam c nmechani cal bonds, ultrasonic bonds
I'ntram-ngly. or .entangl ement of the fibers or other structure elenents
conprising-the conponents of the sanitary napkin, such as -30- by nelt”

bl owi ng the fibers conprising one conpongpt onto anot her conponent, or
anot her neans known in the art. Wile parti

1T BT, bl gt e oy A, B Ui

ri ous er ¢

catlrons can

anges an
wi t hout depar CPRRPPEABMOrHRY appther Mss\%’p’g by theantmyvention. It is
t heref ore i nt endedihibe paveicul or tembodimeatelod theapresenlt! irmieati dnhRNGEBea@nd

modi Tication titfﬁtlst%ge&'vi atngi@estcp?besdfow v?Jul&hl.BeS JbOY&I}t itgnthose skilled in

the art that various other changes and modifications can be made
without departing from the spirit and scope of the invention. It is-
therefore intended to cover in the appended claims all such changes
and modification that are within the scope of this invention.

H. Method for Making the Sanitar

The sanitary napkin 20 is assembled in the following manner.
For simplicity, the assemblies described in terms of one possible
method. The steps described below can be carried out in many other
orders. There are also numerous other ways to assembles the

by

I cul ar enbodi nents of the present
t hose

made

sanitary napkin. All such alternatives are within the scope of the

present invention.

The components for the absorbent core 24 are obtained. The

absorbent core 24 used-in the preferred laminate described above of
two layers of cross-linked cellulose fibers 41 and 42 with absorbent
gelling particles 40 therebetween. The absorbent gelling material
particles 40 are placed on top of the web (or portion thereof) that
will form the bottom layer 42 of cross-linked cellulosic fibers.
The batt of capillary channel fibers 25 is placed on top of -the
absorbent gelling material 40. The capillary channel fibers-25 are
oriented so that the extensions 95 will extend along the
longitudinal centerline 1 of the completely assembled ‘sanitary
napkin. . - _

The web of cross-linked cellulosic fibers (or portion therein)
that will form the upper layer 41 of the core 24 is provided with a
longitudinal s1it. The s1it is provided in the portion of the upper
layer 41 that will lie in the central region of the completely
assembled sanitary napkin.

The upper layer 41 of the core 24 is placed on top of the
capillary channel. fibers 25 and layered particles of absorbent
gelling material 40. The upper portion 45 of capillary channel
fibers 25 is pulled up through the slit to form a tuft 26. This
leaves the upper portion 45 of the bun 26 exposed. The extension 94

ot 5 et s -
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H. Method for Making the Sanitary Napkin The sanitary napkin 20 is

assenbl ed”in the follow ng manner.. For sinplicity, the assenblies-described
in terns of one possible nethod. The steps described bel ow can be carried
out in many other orders. There are_,,also nunmerous other ways to
assenbles the sanitary napkin. All sutH-al ternatives are within the scope

of the pres ingenthon. o . C o] r thesabsorbent core_24 are

obt ai neg. g%ae#na\égoptljgﬁ "Eg'?‘e" %Buggwﬁﬁfh%wﬁr éf@f@éﬁ PR 0f & cri bed
above of twdayérn afs absochentsgellimgdmakarial o4®. f iThés sfavinsand 4Bsorvibeit
absorbent ggbpé PeRédembfy S 40 therebetween. The absorbent gelling materia

Porm the: bot t omThey Secosdaty topsheet| PFmISEtaY JBoBrev ARG er Jhe Tiayenaet of
capi |l ary cmaterialfcimprisiiiy the secomiirgntdpsheet 27hes a1ser HroRdarE witng
material 40, 1QRg{BiA12"A1€N2hG! sELQMALFy fopshbét 27 is placed on the
body facing side of the absorbent core preassembly. "~ The upper
portion 45 of the tuft 26 of capillary channel fibers 25 is pulled
through the s1it in a secondary topsﬁéet 27. A nonwoven layer 28 is
positioned on the garment facing side of the core preassembly. This
forms the absorbent core/nonwoven sheet laminate 51. The components
of the absorbent core/nonwoven sheet laminate 51 are then secured
together by stitching or adhesive. An adhesive is placed on the
backsheet 23 to secure the absorbent core to the backsheet material.
The backsheet 23 is then placed on the garment facing side of the
absorbent core preassembly. The topsheet 22 is then sprayed with
the topsheet bonding adhesive 66 on its garment facing side
preferably, the adhesive 66 is applied in a spiral pattern such as
‘that shown in Figure 9. ' : _ '
The topsheet 22 is then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 26 still protruding.
from the core/nonwoven sheet 1laminate §51). This forms a
preassembled sanitary napkin. The preasﬁemb]ed sanitary napkin is
then ready to be sealed. The-longitudinal side margins and end
margins are then sealed. In the preferred process described herein,
the longitudinal side margins and the end margins of the sanitary
napkin 20 are sealed by a heated element. The heated element is

essentially used to "iron" the longitudinal side margins and the end
margins together.

3. Alternative Embodiments of the Sanitary Napkin of the
Present Invention

A.  Multi Tuf lary Channel Fibers
~ Figure 12 is an alternative embodiment of a sanitary napkin 60
of the present invention. The sanitary napkin 60 preferably
comprises a liquid pervious topsheet 61, a liquid impervious
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oriented so
| ongi t udi nal

that the extensions 95 wll extend along the
centerline 1 of the conpletely assenbled sanitary

napkin. The web of cross-linked cellulosic fibers (or portion therein) that
will formthe upper layer 41 of the core 24 is provided with a | ongi'tudi nal

slit. The sl

lie in the ce
upper |layer 4
fibers 25 and

exposed. The

t is provided in the portionéff t he upper layer 41 that wll

ntral region of the conplet y assenbl ed sanltary napki n.

h
]'1‘9 ES: ofed to PLC KipRiedt 817 abd il ABboushY EHR"E
upper portion POS Eﬁ"“@ pi F\%Sﬂ cﬂ&nnfélpsh%ier%l 2and stiphl bdﬁksh@tt heéauglThehe
slit to form asawiiryzﬁupkiml 60 | gRveSint I\RiedPREMoRGVEnON ager 05 ¢ i3 i Piohed®

eé&&&f'éﬂe absorbent core 62 and the backsheet 66. The nonwoven

layer 65 serves to keep the material of the core 62 from tearing

when (the cores comprised of a cross-linked cellulose fibers and)

the layers of the sanitary napkin are stitched.

' Sanitary napkin 60 preferably includes a transport 1layer
consisting of a plurality of tufts B4 of capillary channel fibers
63. In this embodiment the éapillary channel fibers 63 are sewn or
stitched into the absorbent core 62 providing the tufted
configuration 64 as shown. The number, size and shape of the tufts
64 can be varied accordingly by the maker to provide the desired
resilience, comfort and fit for the sanitary napkin 60. The tufts
64 are preferably oriented substantially in the z-direction. The
upper portion 67 of the tufts 64 extend above the uppermost surface
of the core 62. The lower portion of the tufts 64 extend below the
uppermost surface of the core 62. In an alternative configuration,
the upper portion of the tufts 64 are cut, thus eliminating the
looped portion of the tuft 64.

Fluid deposited on the topsheet 61 is then passed in the
z-direction through the tufts 64 of capillary channel fibers 63
toward the ultimate storagé layer or. absorbent core 62. This
creates a standoff from the topsheet 61 as the fluid (e.g., menses
and/or urine) is removed from the skin of the wearer..

B. u a / n_th shee

In the alternative embodiment shown in Figure 13, the overall
.arrangement and positioning of the respective layers is very similar
to that of Figure 12. The sanitary napkin in Figure 13 comprises a
liquid perviogs topsheet 71, a liquid impervious backsheet 76 joined
to the topsheet 71, and an absorbent core 72 positioned between the
topsheet 71 and backsheet 76. The sanitary napkin 70 aliso includes
a nonwoven layer 75 positioned between the absorbent core 72 and the
backsheet 76. The sanitary napkin 70 also includes a plurality of
tufts 74 of capillary channel fibers 73 which are sewn into the
absorbent core 72. The tufts 74 are preferably oriented

The
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-31- remain in place within the absorbent core lanm nate on top of the |ayer
of absorbent gelling material 40. This forns an absorbent core
preassenbl y. .The secondary topsheet 27 material 15 provided. The |ayer of
mat eri al conprising the secondary topsheet 27 is also provi.ded with a

| ongitudinal slit. The secondary topsheet 27 is placed on the body facing
side of the absorbent core preassenbly33’ The upper portion 45 of the tuft

20,01 201! ANyEIVATED DR S,y T ARk, hdr, U AT
of the core H-%SMWNT{&\% yppenmosthsunfreer 9énthe ocanendewovihe Jbwet
| am nate S1.poktgof GPARENEEFIQS 74 hexﬁhﬁosémt -tﬁ@%‘dd&?ﬁc‘!&viﬁr_a bl g nate

51 are then secusfd t-oget her by stitching or adhesive. esive 1s
pl aced on thePre 7¢.

In addition, the topsheet 71 is provided with an aperture 77.
When the various components of the sanitary népkin 70 are placed
together the plurality of tufts 74 of capillary channel fibers 73
will extend through the aperture 77 in the topsheet 71. Therefore,
the capillary channel fiber 73 will be in direct fluid contact with
the skin of the user. In the arrangement of Figure 13, it is
preferable to have capillary channel fibers 73 having a "C"-shaped
cross—seciion< with stabilizing ‘legs depending therefrom as
illustration in Figure 4. The capillary channel fibers having a
"C"-shaped cross-section have been found to be more gentle and
non-irritating to the user’s skin. By providing direct contact
between the capillary channel fibers and the user’s body, bodily
fluid deposited on the absorbent article 70 does not have to
penetrate the topsheet 71 before contacting the capillary channel
fibers 73. This will provide a quicker transportation of the bodily
fluids away from the user’s ﬁody and into the absorbent core 72.

C. Single Bun Pad -

Figure 14 1is a  cross-sectional view of an alternative
embodiment of a sanitary napkin 80 of the present invention.
Sanitary napkin 80 preferably comprises a liquid pervious'topsﬁeet
81, a liquid impervious backsheet 86 joined to the topsheet 81, and
-a primary absorbent core 82 positiohed_between the topsheet 81 and
the backsheet 86. The primary'absorbent core 82 has a first surface
82a facing the body af the user and a second surface 82b aligned
opposite the first surface 82a. The sanitafy napkin 80 also
includes a transport layer 85 positioned between the topsheet 81 and
the primary absorbent core 82. The'transport layer 85 has a lower
portion 86 and an upper portion 87. Preferably, the transport layer
85 is positioned on or above the first or body facing surface 82a of
the primary absorbent core 82. The upper portion 82 of the
transport layer 85 is oriented substantially in the z-direction

: ?-..:... e
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backsheet 23 to secure the absorbent core to the backsheet material. The
backsheet 23 is then placed on the garnent facing side of the absorbent
core preassenbly. The topsheet 22 is then sprayed - with the topsheet
bondi ng adhesive 66 on its garnent facing side preferably, the adhesive 66-
Is applied in a spiral pattern such as thgf_ shown in Figure 9. The

topsheet 22 is then placed on top o0 the absorbent core/ nonwoven

sheet | ani nat qogﬁm( Whé "loggﬁ%é[tuﬁi. 2Ghetiokkr PoPt {0t B8 Df LRE traRShort

layer.
O S e, AL AL, ol Jones WY, Bt mosies rne
| ongi tudi nal  si deSamitgyiynmapkih 80d prafeyiably aimcludes sesdcoddaryn aberbent
or el er 4 br OOt IcHRCH) D Gn" WS it B | ofithey RS HERE AR 1o
heat ed el enent84i preferably £ompriseeda tnonwovsh  1owmdepsily matenial, si feammoyi ns
and the end -any loosely arranged fibers. Preferably the secondary absorbent 84
is a high loft material having a density less than that of the
transport layer 85. The secondary absorbent structure 84
substantially surrounds the transport layer 85. In the embodiment
shown in Figure 14 the primary absorbent core 82 will preferably
have a density greater than that of the tfansport layer'as. In this
configuration fluid deposited on topsheet 81 is then passed in a
z-divection through either the secondary absorbent structure 84 or
through the transport layer 85 toward the primary or ultimate
storage layer or absorbent core 82. ' |
In addition to providing standoff from the topsheet 81 the
transport layer 85 and secondary absorbent 84 act as a resilient
body, providing a better overall fit for the user. In addition, the
transport layer 85 and the secondary absorbent 84 preferably have a
lower density than that of absorbent core 82 allowing for fluid
transfer in the z-direction toward the ultimate or primary storage
core 82. ' _
While particular embodiment of the present invention have been
illustrated and described, it would be obvious to those skilled in
the art that various other changes and modifications can be made
without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes
and modifications that are within the scope of this.invention.
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mar gi ns together. 3. Al ternative Enbodinments of the Sanitary Napkin
of the Present Invention A Multiple Tufts of Capillary Channel Fibers
Figure 12 is an alternative enbodi nent of a sanitary napkin 60 of the

present invention. The sanitary napkin _prererabl 0 rlses a
| i quid pervious topsheet 61, a |iquid inpervi ous l“lm ll‘ &%
joined to the topsheet 61, and an- absor#&nt core 6 meen

e oS e ot TR By DACTreel | B e e e &2?"&?32?53
t he backsheet 66. The nonwoven
1. An absorbent article having a lbngitudinal direction, a
transverse direciion. and a z-direction, said absorbent article |
comprising:

(a) a liquid pervious topsheet;

(b) a liquid impervious backsheet;

(c) an absorbent core positioned between said topsheet and
said backsheet, said core having an uppermost surface
facing said topsheet and a lowermost surface facing said
backsheet; and

(d) a transport layer having a lower portion and an upper

portion where the lower portion of said transport layer is
below the uppermost surface of said core and is oriented
substantially in the longftudinal direction and the upper
portion of said transport layer extends at least to the
uppermost surface of said absorbent core toward said

“ topsheet and contains elements oriented substantially in
the z-direction. i, |

2. The absorbent article accordiﬁg to Claim 1 wherein said

transport layer extends above_ the uppermost - surface of said
absorbent core.

3. The absorbent article according ‘to Claim 2 wherein said
transport lgyer comprises fibers having external capillary channels.

4.  An absorbent article according to Claim 3 wherein the capillary
-channel fibers are hydrophilic.

S. An absorbeat article according to Claim 4 wherein the capillary
channel fibers have a "C"-shaped cross-section with stabilizing legs
‘depending therefrom.

6. The absorbent article according to Claim 5 wherein the
capillary channel fibers are substantially curled and a portion.of
the fibers part1a11y protrude into said topsheet

—_—— .
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| ayer 65 serves to keep the material of the core 62 fromtearing when (the
cores conprised of a cross-linked cellul ose fibers—antdy—thetayers—of—the

sanitary napkin are stitched. Sanitary napkin 60 prel ﬂﬂl E
transport l'ayer consisting of a plurality of tufts 6 ﬂl Hﬂg'“mﬂ ﬁﬂl nnel -
fibers 63. In this enbodi ment the cap|II 5g channel fi*befs 83 ‘re® séwn -or
stitched into the absorbent core Pproviding the tufted

e var e acodedi ey syveRRE rarkdETe %?h@f@e%hﬁ“ﬁﬁﬁ P lenerde; Ehe rigper ™"
confort and fiportton pﬁesasidntnaasyontapwar 69 .gatheredufinto @4blare preferably

oriented substantially in the z-direction. The upper portion 67 of the
tufts 64 extend ahgve the uppernost _surface, of the gfge 62. The | ower

portion of thé-tufthe sabsoxp pehishe ¢ RecoRion e imyck whenaia s3id 62,
I'n an al t er natabgorbentf carer comprised hbsorbeat gedil ingomatériabedispbsed bdtwoen cut,

thus elim natie&g ﬁgﬂirmost and Towermost surfaces of said core.

9. The absorbent article according to Claim 1 wherein said
absorbent core comprises fibers having external capillary channels.

10. The absorbent article acCording to Claim 1 further comprising a
secondary topsheet superposed on the uppermost surface of said core.

11. The absorbent article according to Claim 1 wherein said
topsheet comprises an aperture permitting said transport layer to
directly contact the wearer’s skin. '

12. An absorbent article having a Tlongitudinal direction, a
transverse direction, and a z-direction, said absorbent article
comprising ' '

(a) a liquid perv1ous topsheei.

(b) a liquid impervious backsheet;

(c) an absorbent core posifioned between said topsheet and
said backsheet, said core having an uppermost surface
facihg said topsheet and a lowermost surface facing said
backsheet; and

(d) a transport layer being gathered into a plurality of
‘tufts, said tufts being oriented substantially in the
z-directifm and having an upper portion extending above
the uppermost surface of said core and a lower portion
exténding below the uppermost surface of said core.

13. The absorbent attiéle according to Claim 12 wherein said
transport layer comprises fibers having external capillary channels.

14. The absorbent article according to Claim 13 wherein the
capillary channel fibers are hydrophilic.
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| ooped portion of the tuft 64. Fluid deposited on the topsheet 61 is then
passed in the z-direction through the tufts 64 of capl f1bers
63 toward the wultinate storage |ayer or. absorbent , " E

creates a standoff fromthe topsheet 61 as the f|UId /or
urine) is renmoved fromthe skin of the \earer B. - NUItlpIe Tufted Pad
Having a Hole in the Topsheet In thezﬂ%ewnative enbodi ment shown in Figure

very' s ol oA SRRHFBIL, PRAFLE° s BEUR cho | RIMATFEE el e °
conpri ses acapidlaey pshmftﬂls fiberscdavel a 5"("-ghaned nerassisectibachdbiet 76
joined to tg&bt pg{gﬁe\eisld%ggﬂ_rﬁg {Harefromnt core 72 positioned between the

t opsheet 71 an heet sanltary napkin 70 al so i‘ncludes a
nonwoven | ayer 75 positioned between the absorbent core 72 and the
backsheet 7§6. Tihe sabsdrbeyt napkicle/Oacdordingnctaidetaim plair ahértesinofsaid

absorbent core comprises absorbent gelling material disposed between
the uppermost and lowermost surfaces of said core.

17. .The absorbent article according to Claim 12 further comprising

a secondary topsheet superposed on the uppermost surface of said
core.

18. The absorbent article "according to Claim 12 wherein the
capillary channel fibers are substantially curled and a portion of
the fibers partially protrude into said topsheet.

19. The absorbent article accofding to Claim 12 wherein said
topsheet comprises an aperture permitting said transport layer to
directIy'contact the wearer’s skin. i

20. An absorbent article having a longitudinal direction, a
transverse direction, and a z-direction, said absorbent article
comprising: ' '

(a) a liquid pervious topsheet;

(b) a liquid impervious backsheet;

(c) a primary absorbent core positioned between said topsheet
and said backsheet, said primary absorbent core having a
first surface facing the body of the user and a second
surface aligaed opposite said first surface;

(d) a transport layer for facilitating movement of bodily
fluids, having a lower portion and an upper portion, said
transport layer being positioned above said first surface
of said primary absorbent core and having its upper
portion oriented substantially in the z-direction toward
said topsheet and its lower portion oriented substantially
in the longitudinal direction; and '
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tufts 74 of capillary channel fibers 73 which are sewn into the absorbent

core. 72. The tufts 74 are preferably oriente ERCICE lally
in the z-di-rection. The upper portion 78 of the tufgiﬂm J’Eﬁlﬂ?ﬂi[’ibﬁi& t he

uppernost surface of the core 72. The |ower portion L xt end-
bel ow the uppernost surface of the core 73g_In addi tion, the topsheet 71 is

provided with an aperture 77. Wien the various conponents of the sanitary

napkin 70 are pl acgg tqge&aﬁﬁars le%islfe%'t' Eirdtftu?é‘stié’nt%}]FﬁQhH ndin

channel fibers 73 will exten perture i n the tops ee
Therefore, the capill ar‘ﬁE&Paﬁﬁeq”?f'ﬁbP%?%“@ F ransgort, GY‘T'"ect fluid cont act
wth

21. The absorbent art1c1e according to Claim 20 whérein said
transport layer is made of a resilient material.

22. The absorbent article according to Claim 20 wherein " said
transport layer comprises fibers having external capillary channels.

23. The absorbent article according to Claim 20 wherein said
absorbent core comprises absorbent gelling material dispersed
throughout said core.

24. The absorbent article according to Claim 20 wherein said
secondary absorbent structure is selected from the group consisting
of a nonwoven, a. fibrous batt, or an absorbent foam. |
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t he skin of the user. In the arrangenent of Figure 13, it is preferable
to have capillary channel fibers 73 having a "C'-shaped cross-section

W th stabilizing | egs dependi ng therefrom as illustration in Figure
4. The capillary channel fibers having a "C'-shaped cross-section have
been found to be nore gentle and non-irritating to the user's skin. By

providing direct contact between the capillary channel fibers and the
user's body, bodily fluid deposited on the absorbent article 70 does not
have to penetrate the topsheet 71 bef or cont acting the capillary channel
fibers 73. This will provide a quicker~“transportation of the bodily fluids
away fromthe user's body and into the absorbent core 72. C. Si ngl e Bun
Pad Figure 14 is a_cross-sectional view of an _alternative
enbodi mentABSORBENE A s SPECIALRY CATAMENIALS HA 3 IMBROVYE

Sanitary napkin 80 p'ef er abl FLAIPDIRECTIONALITY| pri ous t opsheet

The present invention provides absorbent articles, especially sanitary napkins,
containing a fluid transport layer. In-use, the transport layer directs menses to a
storage layer, thereby minimizing product failure and staining of undergarments. The
transport layer can protrude into, or through, a topsheet to pll'ovide very aggressive
transport of vaginal discharges. Preferably, the transport layer is a layer of fibers

L

having external capillary channels.

Figure 1.
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81, a liquid inpervious backsheet 86 joined to the topsheet 81, and a
primary ‘absorbent core 82 positioned between the topsheet 81 and the
backsheet 86. The primary absorbent core 82 has a first surface 82a facing
t he body of the user and a second .surface 82b aligned opposite the first
surface 82a. The sanitary napkin 80 also includes a transport |ayer
85 positioned between the topsheet 81 and the primary absorbent core 82.
The transport |ayer 85 has a | ower @Ad8tion 86 and an upper portion 87.
Preferably, the transport layer 85 is positioned on or above the first or
body facing surface 82a of the primary absorbent core 82. The upper
portion 82 of the transport laypr 85 is @riented substantially in the
z-direction - 34- 26. .

24 27




toward the topsheet 81. The | ower portion 86 of the transport |ayer 85
extends substantially in the longitudinal direction. Sanitary napkin 80
preferably includes a secondary absorbent structure 84. |In this enbodi nent
t he secondary absorbent structure 84 preferably conprises a nonwoven | ow
density material, a foam or any |loosely arranged fibers. Preferably the
secondary absorbent 84 is a high loft material having a density | ess than
that of the transport |ayer 85. 2/%he secondary absor bent structure
84 substantially surrounds the transport |ayer 85. In the enbodi nent shown
in Figure 1l4z8he-prinmary Egorbent core 82 will preferably have a density
greater than thgt of thestransport |ayer 85. In this configuration fluid
deposited on t ee;;§1 IS fhen passed in a z-direction throu@B either the
;/r

secondary abso N ict urle 84 or through the transport er 85 toward

the primary or irr; sto?gela O
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In addition to providing standoff fromthe topsheet 81 the transport |ayer
85 and secondary absorbent 84 act as a resilient body, -providing a better
overall fit for the user. In addition, the transport |ayer 85 and the
secondary absorbent 84 preferably have a | ower density than that of
absorbent core 82 allowng for fluid transfer in the z-direction toward the
ultimate or primary storage core 82. Wiile particul ar enbodi nent of the
present invention have been illustrated and described, it would be obvious
to those skilled in the art that various other.changes and nodifications
can be made without departing fromthe spirit and scope of the invention.
It is therefore intended to cover in the appended clains all such changes
and nodifications that are within the scope of this invention.

38
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35 What is clained is: 1. An absorbent article having a | ongitudinal
direction, a transverse direction, and a z-direction, said absorbent
article conprising: (a) a liquid pervious topsheet; (b) a |iquid inpervious
backsheet; (c) an absorbent core positioned between said topsheet.:and said
backsheet, said core having an uppernost surface facing said topsheet and a
| ower nost surface facing said backsgﬁﬁg sai d uppernost surface of said
core having an aperture therein () a transport |ayer having a | ower
portion and an upper portion, the lower portion of said transport |ayer
bei ng positioned bel ow the uppernost surface of said core and being
oriented substantially in the longitudinal direction of said absorbent:
article, the upper portion
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of said transport | ayer being gathered into a bun, said bun extending

t hrough said aperture in said uppernost surface of said absorbent core
toward said topsheet. 2. The absorbent article according to claim2l1l wherein.
said transport |ayer conprises capillary channel fibers having external
capillary channels. 3. An absorbent article according to claim2 wherein
the capillary channel fibers are hydgphilic. 4. An absorbent article
according to claim3 wherein the capillary channel fibers have a "C'-shaped
cross-section. 5. The absorbent article according to claim4 wherein the
capillary channel fibers are substantially curled and a portion of the
fibers partially protrude into said topsheet.

Fig. 11




6. The absorbent article according to claim1l wherein said absorbent core
conpri ses absorbent gelling naterial disposed between the uppernost and

| oner nost surfaces of said core. 7. The absorbent article according to
claim1l wherein said absorbent core conprises capillary channel fibers
havi ng external capillary channels. 8. The absorbent article according to
claim1 further conprising a secondary  topsheet superposed on the uppernost
surface of said core. 9. The absorben%lﬁrticle according to claim1 wherein
sai d topsheet conprises an aperture permtting said transport |ayer to
extend through said aperture in said topsheet. REPLACEVMENT SHEET
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1. An absorbent article having a longitudinal direction, a transverse

What is claimed is:
direction, and a z-direction, said absorbent article comprising:

(a)a liﬁuid pervious topsheet;

(b) a liquid impervious backsheet;

(c) an absorbent core positioned between said topsheet and said
backsheet, said core having an uppermost surface facing said
topsheet and a lowermost surface facing said backsheet, said
uppermost surface of said core having an aperture therein; and

(d) a transport layer having a lower portion and an upper portion, the
lower portion of said transport layer being positioned below the
uppermost surface of said core and being oriented substantially in
the longitudinal direction of said absorbent article, the upper portion
of said transport layer being gathered into a bun, said bun

extending through said aperture in said uppermost surface of said

absorbent core toward said topsheet.

2. The absorbent article according to claim 1 wherein said transport

layer comprises capillary channel fibers having external capillary channels.

3. An absorbent article according to claim 2 wherein the capillary
channel fibers are hydrophilic.

4. An absorbent article according to claim 3 wherein the capillary

channel fibers have a "C"-shaped cross-section.
5. The absorbent article according to claim 4 wherein the capillary

channel fibers are substantially curled and a portion of the fibers partially

protrude into said topsheet.
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6. The absorbent article according to claim 1 wherein said absorbent
core comprises absorbent gelling material disposed between the

uppermost and lowermost surfaces of said core.

7. The absorbent article according to claim 1 wherein said absorbent

core comprises capillary channel fibers having external capillary channels.

8. The absorbent article according to claim 1 further comprising a

secondary topsheet superposed on the uppermost surface of said core.

9. The absorbent article according to claim 1 wherein said topsheet
comprises an aperture permitting said transport layer to extend through

said aperture in said topsheet.
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ABSORBENT ARTICLES, ESPECIALLY CATAMENIALS, HAVING IMPROVED
FLUID DIRECTIONALITY

AB CT

The present invention provides absorbent articles, especially sanitary napkins,
containing a fluid transport layer. In-use, the transport layer directs menses to a
storage layer, thereby minimizing product failure :.md staining of undergarments. The
transport layer can protrude into, or through, a topsheet to p'rovide very aggressive
transport of vaginal dischargeé. Preferably, the transport layer is a layer of fibers

1

having external capillary channels.

Figure 1.
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