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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 ‘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.

Iiuproving the performance ._._6f sanitary napkins continues to be
a formidable undertaking, ia‘li:hough a number of improvements have
been made fin both their materials and structures Howevei',
eliminating leakage, particu'lar'ly ‘along the inside of the thighs,
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this point of deposit, the napkin’s absorbent material quickly

becomes super-saturated. The blood migrates radiaily 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 Tleakage 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 wrép around

the panties, and providing sanitary napkins with elasticized

Ttongitudinal side edges..

PRy
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Sanitary napkins provided with wings of various types (not
all of which do not wrap around the wearer’s panties, or control
side leakage, however) are described 1in Japanese patent
publications 40-36391, 46-12554, and 50-100399, and in U.S. Patent
4,285,343 issued to McNair on August 25, 1981, U.S. Patent
4,589,876 issued May 20, 1986 to Van Tilburg, U.S. Patent
4,608,047 issued to Mattingly on August 26, 1986, and U.S. Patent
4,687,478 issued Augdst"la, 1987 to Van Tilburg.

Sanitary napkins provided with elastics of various types are
disclosed in European Patent Application Publication No. 0 091 412
A2 published October 12, 1983, P& UK Patent Application 2 168 253
A published June 18, 1986 {which also discloses means for holding
the side flaps therein in an upwardly folded configuration other
than elastics), and U.S. Patent 4,701,177 issued to Ellis, et al.
on October 20, 1987, U.S. Patent 4,758,241 issued to Papajohn on
July 19, 1988, U.S. Patent 4,770,657 issued to Ellis, et al. on

September 13, 1988, U.S. Patent 4,944,735 issued to Mokry on July .
. - ’ -
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Unfortunately, overdensifying sections of the sanitary
napkins detracts from comfort, in-use. Some users are not
attracted to the “"winged" product, and others are nat satisfied
with the barrier product.

There are also a number of problems with using elastics for
the above purposes. The addition of elastics increases the cost
of producing sanitary napkins. The attachment of elastic strands
to a oving.'weh during the manufacturing of sanitary napkins is a
fairly complicated and expensive process. The use of elastics
also creates wrinkles a]on§ the upper parts of the sanitary
napkin. Ancther problem is that the use of elastics for .the .
purpose of causing a sanitary napkin to assume a curved shape is
dependent on the thickness of the sanitary napkin. It is more
difficult to achieve curvature in sanitary napkins having
relatively thick absorbent means using-elastics. Using elastics
in thick products creates stresses in the elastics which resist
the effort to impart curvature to the sanitary napkin. These
# stresses also tend to cause the elastics to lose their modulus of

elasticity. The use of elastics also adds significant thickness
to the product’s longitudinal side barrfers. _This often results
in a sanitary napkin that is less comfortable for the wearer.

Thus, the search for improved ways of reducing leakage from
the longitudinal side edges of sanitary napkins has continued.

Further, since a large part of most absorbent articles
remains relatively dry and not utilized, the search for improved
- wasy of directing fluids from the point of deposit to the areas of
the article not fully utilized to avoid super-saturation and
reduce or eliminate leakage has also continued.
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and thorough .this movement, ‘the drier and cleaner the surface of
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Several references that describe the use of flbers with
particu‘lar cross-sections having channels or grooves therein are
described in EPO Application 391,814, Phx'l'lips et al, published
October 10, 1990, U.S. Patent 4,723,954, Pieniak, February 9,
1988, U.S. Patent 4,798,603, Meyer et al, January 17, 1989, U.S.
Patent 4,973,325, Sherrod et al, November 27, 1990, EPO

Patent 955,625, published by Paul Chevalier on January 16, 1950,
U.S. Patent 3,121,040, issued to Shaw on February 11, 1964, U.S.
Patent 4,054,709, issued to Belitsin, et al. on October 18, 1977,
- See also U.S. Patent 4,179,259, Belitsin, which includes some
curling disclosure, U.S. Patent 4,381,325, issued to Masuda, et
al., on April 26, 1983, European Patent Application 88306987.4,
publication number 0,301,874, published February 1, 1989, Wilkes,
et al., U.S. Patent 4,286,005, issued to Berger on August 25,
1981, U.S. Patent 4,623,329, issued to Drobish, et al., on
November 18, 1986, Japanese Patent Application 151617-1979,
published November 29, 1979, Teijin KK, U.S. Patents 4,842,792,
{ssued June 27,1989, and 4,954,398, September 4, 1990, both to
Bagrodia et al., U.S. Patent 4,868,031, Modrak et al, issued

September 19, 1989.

The present | invention 1is intended not only to provide a
curved, body-conforming sanitary napkin with the desired,

use of the overall absorbent capacity of the article and less

Application 397,110, Latimer et al, filed August 5, 1990, French .

directional movement of fluids noted above, which allows improved
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fluids through the topsheet, thereby enhancing the desired dry,
sanitary benefits, in-use.
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Furthermore, the _articles which employ the technology
embodied in the present invention are intended to be 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 is intended to
. achieve the fluid directionality and handling characteristics
' available from dense, but uncomfortable, cores in a soft, pliable,
§ Tow-density and comfortable pad.

It s, therefore, an object of the present invention to
_provide disposable absorbent articles. having improved fluid .
absorption and vetention. It is a further object herein to
provide such articles with improved fluid transport away from the
~skin. It is a particular object herein to provide sanitary
napkins and pantiliners with attributes including, but not limited
to, improved softness and flexibility, improved fit and improved
stain reduction.

These advantages are obtained herein,::a-s will be seen from
_ the following disclosure.

ARY OF THE INVENTIO

The present invention provides a body-conforming absorbent
article, such ‘as a sanitary napkin. The sanitary napkin of the
present invention has a longitudinally-oriented resilient
hump-forming element positioned to form a hump along the
Tongitudinal centerline on the body surface of the sanitary
napkin. :

A preferred embodiment of the sanitary napkin of the present
invention comprises a 1liquid pervious topsheet, a 1iquid -




ins detracts from confort, in-use. Sone users are not
sacted to tHe "wi nged product, and ot H’é\rasraeé-lastﬂeesm lateded wi

p
lier prodWQ93/01782 There are also a nunb with ugﬂﬂls”’m
tics for the above purposes. .The dd|t|
nen a

i ncreases the
of producing sanitary napkins. “TRe attac

stic strands to a
ng web during the manufacturing of sanitary napkl ns is afairly

| ted d h f

o5 Sl ong ¢ ﬁgeﬂf"%%ﬁ”%?f@ﬁé?e%e3”23%‘??&’?9@%‘&%“SO‘@F fhétipent core
hat the use of eliasposishbned thetween pkhee tops b%ats.ang backsheetw y Tril&pltﬂnsh@t
me a curved shapgnjsp BEENhre" 61'?\3d“ﬁb§é@h@?5 a%uﬂd‘eth%a'b'e@?%ﬁaw the

's nore difficult to achieve curva ure in sanlaag an Kl ns
iti.vel y thick absSawtrynBapkinusi e SaRdEaE nap&ip g2 k5o, SompEises @h,fgstener

ucts creates st r?sﬁesttdthsbgf Ble2Sdans Bam i fEpki RS t6t tRd EcrRFLERT hred fon rﬁfartthe

rature to the sanitary napk These stresses also tend to cauSe the
tics to | ose theP’FaVr‘ﬂTéﬁlwté?s'el asticity. The use of elastics also adds
i ficant thickness to the product S Iong| tudi nal side barriers. Th| S

'n results in a sani tafh% gugp 'frt}r:%{]nagt elemen sha%oanorutn%gllfre]sged con gx?rr'aetri'on
and a compressed configuration. The hump-forming element assumes
its compressed configuration when subjected to 1laterally
inwardly-oriented forces. The 'hump-'forming element comprises an
upper portion that is nearer the body surface of said absorbent
article than the other portions of the hump-forming element, and
Tongitudinal sides. When the sanitary napkin is subjected to
laterally inwardly-oriented compressive forces, the longitudinal
sides of the hump-forming "element move Tateral ly inward toward
each other and the upper portion of the hump-forming element rises
upward in a direction away from the garment surface to come in
closer contact with the wearer’s body.

The hump-forming element is preferably resilient in response
to laterally inwardly-oriented forces. The hump-forming element
tends to return toward its uncompressed configuration when the
laterally-inward compressive forces are removed. The hump-forming
element is also resilient in response to forces exerted on the
body surface of the sanitary napkin in a direction toward the

garment surface.

The hump-forming element provides a hump on the body surface
in the central region of the sanitary napkin. The hump has a base
with longitudinal side portions and transverse end portions. The
sanitary napkin has longitudinal side regions outboard of the base
of the hump. The longitudinal side regions are preferably more
flexible than said central region of the sanitary napkin.' The
sanitary napkin is preferably provided with at least one bending
axis in each of the longitudinal side regions laterally outboard -
of the longitudinal side portions of the base of the hump. Parts
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the bending axes on each side of the hump, and parts are located
laterally outboard of the bending axes.

~ Preferably, at least a portion of those phrts of each of said
longitudinal side regioﬁs“lobated laterally outboard of the .
bending axes are predisposed to bend upward when the sanitary
napkin is subjected to laterally inwardly-oriented compressive
forces. The portions‘of said longitudinal side regions located
laterally outboard of said bending axes are capable of returning

' " toward - _their 'uncompressed positions when laterally
‘» 1nwardly-oriented compressive forces are removed from the
absorbent article.

In addition, the end regions of the sanitary napkin are
preferably more flexible than the central region. This may allow
the end regions to bend about (generally transversely oriented)
hump/end region axes located at, or longitudinally outboard of,
the transverse end portions of the base of the hump.

Further, the fastener for attaching the sanitary napkin to
the wearer’s undergarment may be located only in the end regions
. so that the garment surface of the central region of the sanitary
] napkin is capa'hle' of separating from the wearer’s undergarments
for improved contact of the central region with the wearer’s body
while the end regions of the sanitary napkin remain attached to
the wearer’s undergarments.

ET RAWINGS

While the:spe'cification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings 1in ..
which like designations are used to designate substantially
identical elements, and in which:
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napkin shown in Figure 1 taken along line 3-3 (also shown without
flaps).

Figures 4 and 5 are cross-sectional views similar to that of
Figure 3 showing the effect of 1laterally oriented compressive
forces on the sanitary napkin.

Figure 6 is a perspective view of the sanitary napkin of the
present invention in one possible in-use configuration. '

Figure 7 is an exp'lode_d perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1.

Figure 7A is a schematic side view similar to Figure 2, only
with the topsheet and secondary topsheet removed to show an
embodiment of the capillary channel fiber bun that comprises a
plurality of tufts of fibers.

Figure 8 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 9 is a cross-sectional view of a capillary channel
fiber having a "multiple H" sh_aped configuration.

Figure 10 is a cross-sectional view of a "multiple U" shaped
capillary channel fiber. .

Figure 11 is a cross=sectional view of a modified "C* shaped
capillary channel fiber.
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o Figure 11B is a cross-sectional view of an expanded capillary
channel fiber. ' '

Figure 1IC is &' cross-sectional view of a wholly collapsed
capillary channel fiber. (Such fibers are preferably not used
herein.)

Figure 12' is a photomicrograph sectional view of part of a
sanitary napkin 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 13 shows the underside of a topsheet and one preferred
multi-spiral pattern of glue lines used to affix the topsheet to
the layer of capillary channel fibers.

_Figure 14 is a perspective view of a form in which the
components of the sanitary napkin could be assembled by hand.

Figure 15 is a perspective view of a form in which the
components of the sanitary napkin could be sealed by hand.

Figure 16 is a perspective view of an apparatus that could be
used to make the sanitahy napkin of the present invention.

Figures 17 and 18 are close up views of a sanitary napkin
being sealed on the apparatus shown in Figure 16.

Figure 19 is a plan view which shows the differential
stretching of the topsheet that could be used to provide the
sanjtary napkin with curvature.
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absorbent articles having inproved fluid absorption and retention. I t
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napkin 20, shown in Figure 1. '

r

The term “absorbent article", as used herein, 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 "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, preferébly; 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.

The term "sanitary napkin®", as used herein, 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 pant{liners,
or other absorbent articles such as incontinence pads, and the
Tike.
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sanitary napkin 20 is shown in Figure 1 as viewed from 1ts body
surface 20A. The body surface 20A is intended to be worn adjacent
to the body of the wearer while the garment surface 20B is on the
opposite side and is intended to be placed adjacent to the

~ wearer’s undergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline, L, and a transverse centerline, T. The term
"longitudinal®, as used herein, refers to a 1line, axis or
direction in the plane of the sanitary napkin 20 that is generally
aligned with (e.g., approximately paraliel 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
"Jateral®™ 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. '

Figure 1 also shows that the sanitary napkin 20 has a
periphery 26 which 1s'dgfined by the outer edges of the sanitary
napkin 20 in which the longitudinal edges (or "side edges") are
Q - designatedlzz and the end edges (or "ends”) are designated 24, and
the corners of the sanitary napkin are designated 27.

The sanitary napkin has two end regions, which are designated
first end region 28 and second end region 30. A central region 32
is disposed between the'en_d regions 28 and 30. The end regions 28

“and 30 extend outwardly from the edges of the central region 32
about 1/8 to about 1/3 of the length of the sanitary napkin. A
detailed description of the central region 32 ‘and the two end
regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to
Higgins on September 1, 1987.

The sanitary napkin also has a longitudinany oriented (or
longitudina‘l) central region 34 disposed along the length of at
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Figure 7 is an exploded perspective view showing the assembly
of one preferred version of the sanitary napkin 20 showh in Figs.
1-3. As shown in Figure 7, the sanitary napkin 20 preferably
comprises a liquid pervious topsheet 38, a 1liquid impervious
backsheet 40 joined to the topsheet 38, and an absorbent core 42
positioned between the topsheet 38 and the backsheet 40.

The sanitary napkin 20 preferably also comprises certain
optional components. These include an optional tufted bundie (or
"bun") 44 of capillary channe'l fibers that is positioned generally
on top of the absorbent core 42. The sanitary napkin 20 can also
be provided with one or more additional layers or components.
These include an acquisition layer (or the “"secondary topsheet")
46 positioned generally between the bun 44 of capillary channel
fibers and the absorbent core 42. The sanitary napkin 20 also
includes a nonwoven layer 48 positioned between the absorbent core
42 and the backsheet 40. The nonwoven layer 48 serves to keep the
material of the core 42 from tearing when (the core is comprised
of cross-1inked cenulose fibers and) the Iayers of the sanitary
napkin are stitched.

The sanitary napkin 20 also includes at least one panty
fastener, such as panty fastening adhesive strips 50. An optional
 release paper 52 may cover the adhesive strips 50. This keeps the
adhesives 50 from sticking to surfaces other than the crotch
portion of the undergarment prior to use of the sanitary napkin

20.

The sanitary napkin 20 may also include extensions of the
topsheet 38 that form longitudinal side edge wraps 54. The
embodiment shown in Fig. 7 differs from that shown in Fig. 1 with -
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side edge wraps 54, on the other hand, wrap 'around‘the other
components of the sanitary napkin 20 to provide the sanitary

napkin with more comfortable longitudinal side edges 22.

The components of the sanitary napkin 20 may be held together
in any suitable manner. In the embodiment shown in Fig. 7, the
components of the sanitary napkin 20 will be held together by a
perimeter seal 64, a topsheet attachment mechanism, such as
topsheet bonding adhesive - 66, and a backsheet attachment
mechanism, such as backsheet bonding adhesive 68. In addition, in-
this preferred embodiment, the assembly of the bun 44 of capillary
channel fibers, the secondary topsheet 46, the absorbent core 42,
and the nonwoven layer- 48 is held together by'stitching lines 70
to form a core/nonwoven sheet sandwich. The stitching lines 70
preferably form bending axes 80 and 82 for portions of the
sanitary napkin to bend about when the sanitary napkin 20 is worn.
d A1l of these components and features will be described in greater
detail below. '

2. 'S of the Sa ! kin and Confi 0 he
Sanjtary Napkin May Take During Wear.

A. Shape of the Sanitary Napkin.

Figures 1-3 show that the sanitary napkin 20 has a curved,
body-conforming three-dimensional shape. '

Figure 2 shows thﬁt the sanitary napkin 20 has a curved
longitudinal profile in which the ends 24 of the sanitary napkin
are displaced upward. The sanitary napkin 20 has a hump 72 formed
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The term "curved®, as used herein with reference to the shape
of the absorbent articles (as well as the securement mechanisms
that retain them in their curved configurations, and the forms
used in making the absorbent articles, etc.), is used in its
broadest sense in that it includes articles having overall shapes
that represent deviations from straight lines or planar surfaces.
The articles may comprise curved overall shapes that are formed by
one or more curvilinear lines or surfaces, rectilinear lines or
surfaces, or combinations of curvilinear -and rectilinear lines or
surfaces. The term “curved® is, thus, not limited solely to
articles formed entirely of a curvilinear segment or segments.

The sanitary napkin is also profiled so that it is thicker in
the center of the sanitary napkin and tapers so it becomes thinner
toward the edges 22 and 24. The sanitary napkin can be profiled
in any suitable amount. Preferably, the sanitary napkin is
profiled so that the ratio of the caliper of the sanitary napkin
at the intersection of the longitudinal and transverse centerlines
to the caliper of the sanitary napkin as measured through the
absorbent material at the ends of the sanitary napkin ranges from

- between about 1.4:1 (e.g‘.,'a 7 mm. center and 5 mm. ends) to about
10:1 (e.g., a 20 mm. center and 2 mm. ends). - '

The sanitary napkin 20 can be profiled by any method known in
the art including, but not limited to stacking layers having
relatively large length and width dimensions on top of those with
smaller length and widths (or vice versa), forming the components
of the sanitary napkin in a profiled mold, or by calendaring the
components of the sanitary napkin.

The sanitary napkin 20 of the present invention can be curved
in any desired amount. The preferred amounts of curvature are

discussed with reference to Figures 2 and 3.
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about 1 3/4 inches (about 4.5 cm.) above the plane of the flat
surface.

Figure 3 shows the lateral (or “"cross-machine direction®, or
*cross-direction"™) curvature of the sanitary napkin. Preferably,
the cross direction curvature of the sanitary napkin 20 is such
that when the sanitary napkjn is placed on a flat surface, the
ends 22 are spaced a distance Djp of between about 5 mm. and about
17 mm. above the plane of the-flat surface. '

The sanitary napkin 20 can, however, have the amount of
curvature provided in any of the sanitary napkins that use
elastics for this purpose. Such elasticated sanitary napkins are
described in the documents incorporated by reference herein in the
"Background of the Invention" section.

In other alternative embodiments, the sanitary napkin 20 can
be in other curved configurations. For example, it is possible
that the sanitary napkin 20 could be curved in the opposite manner
shown in the drawings. In such an embodiment, the center of the
sanitary napkin would be displaced upward, and the ends displaced
downward when the garment surface 20B of the sanitary napkin is
placed down on a flat surface. Such embodiments are possible, but
generally less preferred. |

B. gonfiQUrggibgg the Sanitary Napkin May Take During

Wear.

The sanitary napkin 20, ideally, is tapable of continuous
dynamic adjustment during wear. This allows the sanitary napkin
20 to provide sustained close fit against the wearer’s body.
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provide it with this ability.

The tuft 44 of capillary channel fibers forms a hump 72 which
is capable of fitting in-~the space between the wearer’s labia.
The hump 72 is preferably tapered so that its sides and ends
gradually decrease in elevation as the base of the hump 72 is
approached so that it will be comfortable for the wearer. The
hump 72 allows the sanitary napkin 20 to intercept body exudates
readily when they leave the wearer’s body. o

The hump 72 prefelrabl'.y has approximately the following
dimensions: a length (or x-direction dimension) of about 4-10
cm., wmore preferably about 2-3 inches (about 5 - 7.5 cm.)(the
length of the hump is also preferably less than or equal to about
1/2 the length of the absorbent core); a width (or y-direction
dimension) at widest point of less than or equal to about 5 cm.,
more preferably less than or equal to about 1.5 inches {about 3.8
cm.); and, a caliper (or z-direction dimension) of about 5 mm-10
mm. The caliper of the hump at its point of maximum elevation is
preferably greater than or equal to about 1.5 timés the caliper of
the surrounding longitudinal edge regions and end regions of the
sanitary napkin. The hump 72 is preferably tapered so that its
point of maximum caliper extends less than or equal to about 3/4

the width of the hump 72.

The hump 72 is useful in placing the capillary channel fibers
in the bun 44 in close proximity to the wearer’s body. This is
particularly true for the capillary channel fibers Tocated in the
upper portion of the bun 44. These fibers, as described in
greater detail below, are preferably oriented in the z-direction.
This allows these capillary channel fibers to draw Tiquids away
from the wearer’s body and down into the absorbent core. The
capillary channel fibers that comprise the hump 72 are also
particularly useful in pumping liquids into the portions of the
core 42 that are elevated due to the curvature of the sanitary
napkin 20.

T o s
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channel fibers, which are resilient. Preferab'ly, the materials
forming the hump 72 are both resilient when wet and dry. The
resiliency allows the hump 72 to adapt to the space between the
wearer’s labia more readily when the wearer moves about.

Figures 4 and 5 show that the sanitary napkin 20 is
preferably capable of adjusting in response to the laterally
inwardly oriented compressive forces exerted on it during wear.

Figure 4 shows the configuration the sanitary napkin 20 may
take under laterally inward-oriented compressive forces F applied
to the sanitary napkin 20. Such forces are typically applied by
the insides of the upper portions of the wearer’s thighs when the

. sanitary napkin 20 is worn. The compressive forces F cause the

sanitary napkin 20 to bend about bending axes 80 (this bending is
described in greater detail below) and the bun 44 rise.

~ Preferably, this will resuit in improved c0ntact of the bun 44

with the wearer’s body.

Figure 5 shows a configuration the sanitary napkin 20 may
take when the laterally inwardly-oriented compressive forces are
removed. The resiliency of the capillary channel fiber bun 44 and
the controlled bending of 't'h_e absorbent core in the central
portion 32 of the sanitary napkin tend to return the sanitary
napkin 20 to its original shape when the lateral compressive
forces are removed. The adaptation of the sanitary napkin to
these forces avoids undesirable distortion (such as roping) of the
sanitary napkin during use. This helps maintain the sanitary
napkin in contact with the wearer’s body, and coverage of the
desired area of the wearer’s panties.

Figure 6 shows that the central region 32 of the sanitary
napkin 20 containing the hump 72 is also preferably provided with
the ability to separate (or “"decouple") from the wearer’s panites

Figure 3 is a



Figure 8 is a cross-sectional view of a symetrical "H' shaped capillary
chapnel sfiber - wwth a planar base (4), w dth-between wall.s

dept h- of - WP193/Q13$2 Figure 9 is a cross-sectional view &Cé%my
channel fiber having a "multipl emqu shaped configuration. Figure 10

IS a cross-sectional view of a iple U shaped capil lary channel fiber.
Figure 11 is a cross-sectional view of a nodified "C' shaped capillary

channel fi ber_' or the other components of the sanitary napkin. This provides the
hump 72 with the ability to move into close contact with the
wearer’s labia when the wearer’s panties move in a direction away

from the labia during wear.

In the embodiment shown in Figure 6, this is acheived by
providing the sa,n_itary' napkin 20 with a particular panj:y fastener
~configuration. The sanitary napkin is provided with panty
fasteners in the end regions 28 and 30. The sanitary napkin 20,
however, is not provided with panty fasteners in the central
region 32. This allows the central region 32 containing the hump
72 to decouple from the wearer’s panites and move toward the

- wearer’s labia.

In other embodiments, the sanitary napkin 20 can have other
types of decoupling meéchanisms, For instance, the sanitary napkin
can have elements that decoupie by some movement within the
sanitary napkin instead of having the backsheet 40 decoup’ie from
the wearer’s panties. These other decoupling features can be used
instead of, or in addition to the adhesive pattern which provides
decoupling of the backsheet 40 from the wearer’s panties.

Particular types of decoupling of the elements of an
absorbent article are described in U.S. Patent 5,007,906 which
issued to Thomas W. Osborn, et al. on April 16, 1991; EPO Patent
Application Publication No. WO 92/07535 entitled “Sanitary Napkin
'Having Components Capable of Separation in Use" published May 14,
1992 in the name of Visscher, et aI'.;,and, in U.S. Patent
Application Serial No. 07/874,872 entitled "Generally Thin,
Fiexible Sanitary Napkin With Stiffened Center® filed April 28,
1992 in the name of Osborn. The Europeén patent application above
discloses (among other things) a sanitary napkin having a spacing
structure capable of decoupling from the absorbent core of the
sanitary napkin. The pending U.S. patent application discloses a
sanitary napkin having a central dbsorbent hump' which is capable
of decoupling from the absorbent core of the sanitary napkin,
-among other things.

This Sheet Has Been Reli
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| ayer of capit easgnictanMkiut?%rio be formed into specific configurations
when worn. The bending axes 80 and 82 in the embodiment shown in
FIGS. 1 and 7 are formed by stitching lines 70 and/or densified or
embossed areas 84 that préferably correspond in location with the
stitching 1ines 70. The bending axes 80 and 82 1n the ‘embodiment
shown in F16S. 1 and 7 are of two general types

The first type of bending axes comprises a pair of bending
axes 80 located generally at least in the central region 32 of the
sanit'ary' napkin 20. The first type (or pair) of bending axes 80
preferably comprises a pair of longitudinally oriented curved
convex inwardly-oriented axes. The first pair of bending axes 80
are located in the longitudinal side regions 36 of the sanitary
napkin 20. The longitudinal side regions 36 are generally thinner
and more flexible than the portion of the central region 32
containing the hump 72. The first pair of bending axes 80 are
located between the base 74 of the hump 72 and the longitudinal
side edges 42C of the absorbent core 42.

The first pair of bending axes 80 serve to encourage the
sanitary napkin 20 to bend about the base 74 of the hump 72 when
the sanitary napkin 20 is subjected to laterally inwardly oriented
compressive forces such as those exerted on the sanitary napkin 20
by the upper portions of the wearer’s thighs. The configuration
of the first pair of bending axes 80 will preferably fit the
insides of the upper portion of the wearer’s thighs.

The second type (or set) of bending axes 82 are located
primarily in the end regions 28 and 30 of the sanitary napkin 20.
The second set of bending axes 82 preferably comprises four curved
convex inwardly-oriented bending axes. The four axes 82 are
preferably arrranged so that they each originate from the base 74
of the hump 72 and run in a direction from the intersection of the
longitudinal and transverse centerlines, C, to one of the corners
27 of the sanitary napkin 20.




le 14 is a perspective view of a formin which the conponents of the 1
ary: napkin coul d be assenbl ed by hand. Figure 15 is a :
TCRAReA0c0S2

WHective v BZ ormin which the confi Beeh Replagsdt ar
be seal ed by hand. Fi gur 6 is i i ew of an |
tlatus that could be wused to nake e san _ [ t he present |

Jtion. Figures 17 and 18 are close up views of a sanitary napkin
seal ed on the apparatus shown in Figure 16. Figure 19 is a :

vi ew whi ch shows the differential _stretchi r[‘la% of the topsheet EhaJ
{ be used to provide thee oygratlaconfiigirrhion ©f &hevsecend set of bending axes

82 preferably corresponds:generally to the configuration of the
panty fastener (though this is not absolutely required). This
provides for maximum conformation about these axes during wear.
The individual bending axes, however, may, but preferably do not

. extend as far toward the corners 27 of the sanitary napkin 20 as
the panty fasteners. This is because (as described in greater
detail below) the second set of bending axes 82 may also serve a
1iquid transporting function.

The first and second sets of bending axes 80 and 82 described
herein are in one preferred configuration. In alternative
embodiments, the sanitary napkin 20 may be provided with bending
axes in many other configuFations. - '

The sanitary napkin 20 may, for instance, be provided with a
third bending axis such as that designated by referen_ce number 86
in Fig. 6. The third bending axis 86 preferably lies along at
least a portion of the longitudinal centerline L of the sanitary
napkin 20. The third bending axis 86, like the other bending
axes, can be formed in any suitable manner, such as by folding the

sanitary napkin.

" The third bending axis 86 may be used to provide the desired
fit of the end regions 28 and 30 of the sanitary napkin adjacent
the wearer’s body. The third bending axis 86 may also be used in
the central region 32 of the sanitary napkin 20 to cause the
central region to be predisposed to bend upward.

The caliper and flexibility of the various portions of the
~sanitary napkin 20 also provide the sanitary napkin with the
ability to fit closely against the wearer’s body. The end regions
28 and 30 of the sanitary napkin 20 are preferably thinner and
more flexible that the portion of the central region 32 containing
the hump 72. The end regions 28 and 30 (and the aforementioned -
longitudinal side regfons 36) preferably have calipers and
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Patent Application serial No. 07/874,872, and in U.S. Patents
4,950,264 and 5,009,653 issued to Osborn on August 21, 1990 and
April 23, 1991, fespectively. {(In other embodiments, it is
possible that the ca‘liper'arid flexibility of the end regions 28
and 30 may be more or less.) ° P

The higher ﬂexibﬂity of the end regions 28 and 30 can be
attributed to several factors. It can result from the reduced
caliper of these regions. In addition, in a preferred embodiment,
the flexibility of the end regions 28 and 30 may be increased by
performing a mechanical operation, such as ring rolling, on the
end regions 28 and 30. : |

The terms "ring rolling" (or “pre-corrugating"), as used
herein, refer to a mechanical operation that involves passing a
material between meshing corrugated rolls, or the like. Ring
rolling the end regions creates folds in the end regions that
provide the end regions with a plurality of bending axes for
greater fiexibility. The folds are also able to stretch open when
the sanitary napkin 20 is worn.

Suitable processes for ring rolling or “pre-cbrrugating" are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991 {collectively referred to herein as the "Ring Rolling"
patent applications).

The end regions 28 and 30 are preferably ring rolled so that
the fold lines in the corruga@jons formed therein run generally in
the longitudinal direction. In other embodiments, the fold lines
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The sanitary napkin 20 is able to conform to the three basic
regions of the wearer’s body that the sanitary napkin 20 contacts

when the sanitary napkin 20 is worn.

The body of the wearer may be divided into three anatomically
distinctly-shaped regions when the wearer is viewed along the
longitudinal axis. From the front of the wearer’s body to the
back: of the wearer’s body, the first of the three regions is the
mons region. The mons region has a compound curved convex upward
shape. The second region 1{is that . containing the vaginal
introitus. The second region is defined by the labia majora and
resembles a W-shaped outiine. The third region is determined by
the crevice between the buttocks (or ®gluteal groove®) and is
generally cusp-shaped and defined by two convex upward ‘and
outwardly diverging lines. (The characteristics of these parts of
the body are described in greater detail in U.S. Patent
Application Serial No. 07/630,451 entitled "Sanitary Napkin Having
Transversely Segmented Core” filed in the name of Osborn on
Degember 19, 1990.)

The sanitary napkin 20 preferably adapts to these three very
distinct shapes of the wearer’s body in the following manner.

“The -high flexibility of the first end region (or “front end
region") 28 of the sanitary napkin 20 allows this portion of the
sanitary napkin to curve around the convex upward shape of the
mons region. The pair of bending axes in the second set of
bending axes 82 located in the first end region 28 aids the first .

p wearer's vesti bul e arthealbenefiitt lifn providisg ptherfendniregionse 28 and 3@ of cthe ::

end region 28 in bending around the mons region.

i
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fe sani tary napkin 20 has two surfaces, a body-contacting surface or "body

SHr fage 2 d a garnent surface 20B. The sanitary nap ﬁ%‘y&%ﬁgewn I n
.gurngggﬁ\?%vved fromits body surface 20A. The body suir\?gl(.:e ATl

i it ended to be worn adj acent t the body of the wearer while the garnent

surface 20B |s on the opposit&?side and is intended to be pl aced adj acent
to the wearer's undergarnents when the sanltary napkin 20 is worn.

The Sani ey vePKirhe2Bebi! KiuiiSE b B Antend ISR 20 Spie e,
herei n, referconform |c1ns>elya>tnsthn shape of the wearer’ s labfa majora. This
' can occur even though the central region 32 may be less flexible
than the end regions 28 and 30. This is because the hump 72 can
fit comfortably within the space between the labia majora. The
bending of longitudinal side regions 36 upward about the first
pair of fold axes 80 allows the central region 32 to assume a
W-shape outline to close]y fit the second region of the wearer's
body.

The second end region (or “rear end region*) 30 of the
sanitary napkin 20 is also flexible. This flexibility and the
pair of bending axes in the second set of bending axes 82 located
in the second end region 30 aids the second end region 30 in
bending upward in a cusp shape to provide close contact with the
wearer’s gluteal groove.

~ The various regions of the sanitary napkin 20, as noted
above, can also be provided with densified areas, such as
densification lines 84.

These densified areas 84 can be provided by the stitching
1ines 70 used to secure various components of the sanitary napkin
together. Alternatively, or additionally, the sanitary napkin 20
can be embossed, or the like, to provide the densified areas.

The densification of the sanitary napkin 20 in chosen areas

can serve a number of purposes. These include, but are not

- . TYimited to the following. The densified areas can, as noted

above, be used to form bending axes to aid the sanitary napkin in

assuming barticular in use configurations. The densified areas

can be used ta create higher capillarity in selected parts of the

sanitary napkin 20 for transporting liquids in the z-direction.

The densified areas can also be used to create channels capable of

transporting liquids in the x-y p‘Iane to selected portions of the
sanitary napkin 20. :
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direction in the plane of the sanitary napkin 20 that is generally ali gned'_'-

with (e.g., approxinmately parallel to) EhisSHeet et Bdah Rapiavdy ch Qi
st andi ng WQPMIMO left and ri ght body gﬂmmw@ﬂylja SanlﬁmWZ

is worn. The terms "transverse" Orpg'Later e| n, are
I nt erchangeabl e, and refer to a I|ne axi which [ies within
the plane of the sanitary napkin that is generally perpendicul ar

to the |ongitudinal "I'Heﬂg%ﬁfﬁed areas?llgﬂf'é‘ giga'u%%fahog@ssnﬁaryhﬁmﬁsw

napkin 20 has a perlgr r edgesS
sanitary-napkin 2@op Qﬂms&hiﬂ pattenngi-t ulk has %efownﬂr t'héto%"“@dg%e“) Prefer

desi gnat ed 22 andt}.’&@ ¢he Qﬂﬂ?@s (Qtai’nerlihs &orﬁ"fiﬁedjeibg%@%ﬂir?%oﬁﬁidni hef a

corners of the sanit de5| ate i tar | n
has two end regi of8ni Wcl‘?aﬁi‘g“ ef‘l ?%?2' drare, éﬁpg{&?@ gﬂd séEB‘ﬁg:i%
end region 30. A that rﬁlvesemeomﬂmlapphasmsaedftmﬂmehlmgetmmmg:fommsb%

Cont ral regi on s2WARM tes ERTEald, MABRE 7 IS Ml deHE PGB A, el

napkin. A det ai | egrowider appositivd conwmee-nsignalregu on 32 and the two end

The densified areas 84 in the embodiment shown in Figure 1
are in the same pattern as the stitching lines 70. The densified
areas 84 can be provided in any suitable pattern, however. Such
patterns need not coincide with stitching lines, and the like.
For example, the densification lines 84 may be in the form of an
oval or hexagon around the base of the hump 72.

The individual combonents of the sanitary napkin will now be
Tooked at in greater detail.

3. The I_ndividua‘.l Components of the Sanitary Napkin.

A. The Topsheet.

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
1iquid pervious permitting liquids (e.g., menses and/or urine) to
readily penetrate through its thickness. |

The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side (or
core-facing side) 38B. The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface®) 20A of the sanitary napkin 20. The
topsheet 38 has two longitudinal edges 38C and two end edges 38D,

(A similar numbering system will be used for the other
components of the sanitary napkin. That is, the side of the
component facing the wearer’s body will be designated by the




hgi t UWIONY/

OO0 —0 70—

;Sept enier

of the component and the letter “B*.. The side and end edges will
be designated by '_t.he number of the component and the reference
letters "C" and "DB" respectively.)

A suitable topsheet 23 may be manufactured from a wide range
of materials such as woven and nonwoven méteria‘l's'; - polymeric
materials such as apertured formed thermoplastic films, apertured
plastic films, and hydroformed thermopiastic films; porous foams;
reticulated foams; reticulated thermoplastic fiilms; and
thermoplastic scrims. Suitable woven and nonwoven materials can be
comprised of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g.,” polymeric fibers such as polyester,
polypropylene, or polyethylene fibers) or from a combination of
natural and synthetic fibers.

A preferred topsheet 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 créat,'ing a more comfortable feel for the wearer. -

fions 28 and 30 is contained in U S Patent 4,690, 680 issued to Higgins
1° 1987 The sanitary napkin also has a

ykﬂrlented (or longitudinal) central region 3ZC§Y§§$QQ@ME
2 | ength of at - 25 - -12- least a port
i t he | ongi t udi nal center1|ne L, and Iongltudlnal ‘side regions 36
j.eral |y outboard of the Iongltudlnal central region 34. The i ndi vi dual

fponent s of  t Nmbeaniafarthensonponende sodi Bettefanenap raytern R sor Thensideat
ncide Wi th tipge {0t wedperesd hﬁ&'et‘g‘ﬁrﬁx&lt% ﬁm beedéNgrdted by Bhé Humber

ong
i on

Suitable formed films are described in U.S. Patent 3,929,135, ~~

entit'led which issued to Thompson on December 30, 1975; U.S.
Patent 4,324,246 which is_sued to Mullane, et al. on April 13,
1982; U.S. Patent 4,342,314 which issued to Radel. et al. on
August 3, 1982; U.S. Patent 4,463,045 which 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. 5,006,394 issued to Baird on April 9,
1991. The preferred topsheet 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 as
"DRI-WEAVE". |
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ur e 7 I's an expl oded perspective V|em15homnng the assenbly of one
ferred-versiron of the sanitary napkin 20 shown in Figs. 1-3. As shomn I N
re 7, thwos98/01782y napkin 20 preferably conprises a liquid

sheet 38, a liquid inpervious backsheet 40 joined to the topsheet 38,

i an absorbent core 42 p05|t|oned'@§tmeen t he topsheet 38 and the

ksheet 40. The sanltary napkln 20 preferably al so conprlses

1a|n optional conponents. C an, opti opa

) "ot CCapi 11 ary clbnhcretebeed anaginlt  dne Fosnaeh i 13 FdrehPlis so
! he absorbggt corehﬂ?]iiﬂﬁﬁmﬂlatmnsae)klthra@hceme aﬂloaghéa B8ofaskest thar if
t or nore additional |ayer C a

ler (or the ' '‘secondir %ld‘ﬁih@!gﬁwg ngI |gk‘gﬂﬁggﬁ@}%sﬁyq’ﬁgt‘\I/;\eﬂgarﬁ!‘élécpr}hat
of capillary chanbedy fe:mdaseanoﬁﬂﬂ\e bwordféntthe ortepsheetTheathenri t thap being
kin 20 also inclu B | P&l | 086ch P h

prbent core 42. anggﬁ]'%@ she t %%Fq%gt nonvx,oveﬁ ﬁ‘ % g%rggg re" as
b the material of fibwusot@shsetsbm:aneahq rgndared ('.YdT@PbN'EC by diegting them
fLﬁZZ |inked cell 5 SurFhcyantald) siftanlevmithodd ' appIying' surfaekintsaiae
3 described in U.S. Patents 4,950,254 and 5,009,653 issued to
Osborn, and in U.S. Patent Application Serial No. 07/794,745, P&&
Case 4528, filed on November 19, 1991 by Aziz, et al.

The topsheet 38 may be stretched and secured to another
component and relaxed to provide the sanitary napkin 20 with
curvature (as described in detail below). If a formed film is
used as the topsheet in such a process, the shape or pattern of
apertures in the film could be varied to impart more/less

" elasticity to the topsheet. The degree of lengthwise and
cross-direction curvature can also be varied with the elasticity
and other physical properties of the topsheet. (The same applies
to any of the other compmients of the sanitary napkin that may be
stretched to create a curved product.)

It will also be appreciated that fibrous, nonwoven topsheets
made from materials such as polyethylene, polypropylene and blends
are commonly used in coiﬁmefciai sanitary napkins and pantiliners,
and such fibrous topsheets can also be used herein. A nonwoven
with elastic properties could, therefore, be used as the topsheet
in products where the topsheet 38 is stretched to create a curved
product.

Such fibrous topsheet materials which can be used herein
include, for example, various nonabsorbent fibrous or filamentous
network sheets which are aqueous-fluid-permeable by virtue of a
multiplicity of holes or channels passing therethrough. Such
sheet materials are described in U.S. Patent 4,636,419, Madsen et
al, January 13, 1987 and European Patent Application 0215417,
filed 06.09.86, Sneyd et al.

“This Sheet Has Been Re[ilacec




f sanitary napkin 20 also includes at |east one panty fastener, such as
tyy fWe9MDIMB2adhesi ve strips 50. An*optional rel ease papBCTHUSHHP6OT, er

‘adhesive strips 50. This keeps the adhesives 50 fromsticking to
faces other than the crotch ortion of the undergarment prior to use of
sani tary napkin 20. The sahitary napkin 20 may arso-inctude—7m—

ensi ons of the topsheet 38 tgat Eorm | ongi tudi nal  sideqf
enbodi ment shown .i nBFi gIh t hat shown.-in Fi g”lﬂl"\iﬁiﬁﬂi’l‘l”

(1) Genera].
The absorbent core 42 i,s' an absorbent means which is capable
of absorbing or retaining liquids such as vaginal fluids (e.g.,
menses) and other certain body exudates. The absorbent core 42 is
shown best in Fig. 7. The absorbent core 42 has a body surface, a
garment surface, side edges, and end edges.

The absorbent core 42 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of liquid-absorbent
materials commonly used in sanitary napkins and other absorbent
articltes such as comminuted wood pulp which is generally referred
to as airfelt.

Examples 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 42
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 42 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 42
may be varied to accommodate different uses such as incontinence
pads, pantiliners, regular sanitary napkins, or overnight sanitary
napkins.




;%t to this feature. Fig. 1 shows a sanitary napkin 20 which includes
Wnal *side f1aps or "wings" 56. The side—ftaps—er—wngs"-56 may be
#d - ar ound WOI301BZh portion of the weaf ere, s ntjes.. The sid
;?scribed in greater detail below) can se eplaced r poses,
@ing, but not limted to protecriﬂb‘the I u s fromsoiling
icepi ng the sanitary napkin secured to th ies. The
it udi nal side edge waps 54, on the other hand, wap around the other
lhents of the sanitary napkin 20 to provide the sanitary napkin with .
jconf ortabl e | ongi t udi Exémplarye abdgebent? structuredforcose@sethe abisorbent core
ary napkin 20 may hel d t oget her .l ' I r. e
i ment shown in Fi Qf)e‘?e PFE” gnﬁ@&@ﬁ#@"% aggéﬁﬁﬁaﬁmgpk?%%gwdf?50’254
il d t oget her by a g 5p009%653 ceritiled ' Thips fdexible Sahitamy Mapkiali tssued to
as topsheet bondi hesi v d ckshe t aqh reghni
Bs backsheet bonmgggdf?zsi@’gﬁgg. azIlir'l Zlc?glﬁt ikazlﬁ, Ifﬁ? h?g’nrqg?éfrg'gg" Patent
i ment, the assenth, 610f6Z&henbitleds "Bigh-Density Absaehens| Strucduses?t nissued to
dary topsheet 46, bger hgnt ghor Segtemb@ndol NqogeNWHYEN 48 ¢
%’toget her by stitc%%igﬁa'?i Egst&% di°" Se encto; 6_199 ’wg-§ P'i‘t’éift 5’83%’735
ﬁ entitled "High Density Absorbent Members Having Lower Density and
] Lower Basis Weight Acquisition Zones", issued to Alemany et al. on
May 30, 1989; and European Patent Application No. 0 198 683, The
Procter & Gamble Company, published October 22, 1986 in the name
of Duenk, et al. '

(2) The Cross-lLinked Cellulose Fiber Laminate
Core.

A preferred embodiment of the absorbent core comprises the
laminate structure shown in Figure 7. The laminate is comprised
of a layer of superabsorbent polymeric material (or absorbent
gelling material) and one or more sheets or webs of cross-1inked

cellulosic fibers.

Suitable cross-linked cellulose fibers for the absorbent core
are described in U.S. Patent 4,888,093; issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to
Dean, et al.; U.S. Patent 4,889,595, issued December 26, 1989 to
Schoggen, et al.; U.S. Patent 4,898,642, issued February &6, 1990
to Moore, et al.; and 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.

The cross-linked cellulosic fibers in the embodiment shown in
Figure 7 comprises a single sheet that wraps the 1layer of
particles 41 of absorbent gelling material. The sheet is wrapped-
so that it appears as having an "e* (or reverse "e" configuration)



)@#f orm a core/ nonwoven sheet sandwi ch. The stitching lines 70 preferably
m bengiou3/erygs 80. and 82  for portions of the sanitary napRCE/US92706052

ut when the sanitary napkin 20 is worn. All of these conponents and
tures will"be described-in grgdter detail bel ow, : 2. Shape of the
itary ‘Napki n and Configurations the - Sani tary Napkin May Take
I ng Wear. A. Shape of the Sanitary Napkin. Fi gures
show. t hat thuhemrvrimd/ fromithe endhadhe weapped, shegddfonmsnanr uppay layer

ee- di mensi onajy wer laye wremﬁl el a’Hﬁt eﬁ%iﬁ?ﬁ‘ﬂst athe "RRShate20

Kin a6 di LBE%@"%&% ol m:mwagﬁ.s?&ﬂoaw ro¥lasng Separita
. webs of cross-linked cellulosic material (or other absorbent
material) for the d:fferent 'Iayers of the absorbent core laminate
rather than a s1ng1e sheet, or by providing it with additional

layers.

In this type of ‘core, curled, twisted, preferably
chemically stiffened and crosstinked, cellulose fibers are refined
to provide fibers which can be used in sheet form as the absorbent
core. The preparation of __'_s_u_ita_b'le curled, chemically stiffened
‘cellulosic fibers from which one can prepare the refined, curled,
chemically stiffened cellulosic fibers used in the practice of
this invention is described 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
described in U.S. Patent 4,935,022. Such preparations preferably
involve the use of aldehydes, such as glutaraldehyde, as
crosslinking agents. In. addition, polycarboxylic acids can be
used as crosslinking agents. Reference can be made to the various
citations in U.S. Patent 4,898,642 and PCT U.S. 89 01581 for ather
cross-linked ‘fiber types. Once in hand, the curled cellulesic
fibers -are refined to provide the fibers used to prepare the
preferred absorbent cores used in the practice of this invention.

In a typical refining process, an aqueous stock comprising
about 3% by weight of the curled cellulosic fibers and 97% by
weight water is passed through a Sprout-Waldron (now available as
Sprout-Bauer) single disk refiner (available from Koppers Company,
Inc., Muncy, PA, Model 105A-LAB) using deknotting disk of the
17804-A type. An objective of the refining process is it cut the
twisted fibers without substantially defibrillating them.

heet Has Been Re|placed
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- by the tuft of capillary channel fi bers on its body surface 20A. The 1
i tary napkin 20 al so has a curved transverse profile. T 93/06052
jirved", a@’%%@lmei n with reference to the shape of the absm}e(?ﬁ ‘
icles (as well as the securenent ggechanisnms that retain themin their

lved configurations, and the forns used in nmaking the absorbent articles,

il.), is used in its broadest sense in that it includes articles having -
Hiral | shapes that repriseG% aipeows iswekfsrooﬂtﬁdﬂ aswmutem% ©/5% camsistency.

[ aces, The art clfis BRYuCiBTHIogS GEnUgH (PHCSBkoyeeHaDEin, FFsodl SudtH6E

{f aces, or conbi naetbbeg aff frowidboutal mild rtecabbitnddr mil1nes Poeferably, the

1 gap setting is about 2.5 mils. The Sprout- Waldron refiner is
modified by removing the e_qua’ii'zing spring so that the gap setting
remains constant throughout the flow of the fibrous stock
solution. A typical flow rate through the refiner is 9-10 gallons

- per minute. The refining amperage is about 45 on a 25 hp. motor.
(The use of the amperage term is a measure of the mechanical
energy imparted to the fibers during the refining.) A single pass
of the fibers through the gap is employed.

In an alternate mode, the curled cellulosic fibers can be
used in combination with crill. Crill is refined southern
softwood kraft fiber having a Canadian standard freeness between
about 50 to about 100 ml. (TAPPI standard). Typically, the ecrill
comprises up to about 5%-10% by weight of the curled cellulosic
fibers. Addition of crill. can impart desirable strengthening
properties to the final sheets, and also can serve as a diluent in
the sheets, for reasons of economy.

Following the refining, the 0:.5% aqueous slurry of the
refined, twisted fibers is further diluted to a slurry weight of
from about 0.1%-0.2% for use in the formation of sheets.

The in-use integrity of absorbent structures comprising the
refined, curled fibers disclosed above can be further enhanced by
ultrasonic or heat bonding, especially in conjunction with the use
of 10-15% by weight of thermoplastic fiber (e.g., KODEL 410
polyester) admixed with the refined fibers. In yet another
method, various spot-bonding means can be employed to affix the
backsheet to the core, especially over those areas to which the
panty-fastening adhesive is applied. '

ThlS Sheet Has Been Repl
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surfaces. The term"curved" is, thus, not limted solely to articles

for-med“;ig g@i of a curvi.linear segment or segrrents PC-E? %mm
napki n™i %{F) profiled so that it is thicker in the center the sanit-ary

napki n and tapers so it beconeg thlnner toward the edges 22 and 24. The
sanitary napkin can be profile in any suitable anount. Preferably,
the sanitary napkin is profiled so that the ratio of the caliper of the

sani tary napkin -at the g¢nt e%qirg_%%%%; t he | ongitudi nal and transverse

cfnterllnes to the cali.per tary napkin as neasured through the
apsorbent material at the ends of the sanitary napkin ranges from between

apout 1t4 1 (g g. T%e7biﬂk‘shé‘éin%rpm€n’és ke Siuiﬂ)tekk%meuéd Jaﬂglcdtﬂa]gnedg ﬁo
: center an anl nankl e e \'4
Y method knodh 50 kaebent, core, 2, 3roip jetdito ' Frbicled ek .caneht 10€ s
V: lng rfl ati \é%huitla@[vgﬂaﬂkeﬂgzm siigH a8 Qantg) rpajamwsatﬁlnundnme?méﬁme Thé h
3 er engt a V] 'C Ve t he nts

ani t ary napki H Eﬁ‘h&‘*g 'g)fs pﬁBYﬁo“s iga(;qgéﬁgtfagi‘ @ﬁggpé&ﬂg%ém E'egf t he
ani tary napki The backsheet 40 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.

n unonoso

The backsheet 40 may comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or
polypropylene, or composite' materials such as a film-coated
nonwoven material. Preferably, the backsheet 40 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 Tredegar Film Products of Terre Haute,
Indiana, under the designation XP-39385.

The backsheet 40 is preferably embossed and/or matte finished
to provide a more clothlike appearance. Further, the backsheet 40
may permit vapors to escape from the absorbent core 42 (i.e., the
backsheet 40 may be breathable) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., with pantiliner devices herein.

D. The Capillary Channel Fiber Bun.

The sanitary napkin 20 preferably has a tufted bundle (or
"bun") 44 of capillary channel fibers 90 that are positioned
generally on top of the absorbent core 42.

N
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:~anitary napkin 20 of the present'ihvention can be curved in any
ired ;anount - The preferred amounts of EhisﬁaealrlasaemRiﬁlapedsse

N d with :
S ence t o WO@3/e1y82 and 3. ‘ PCT/U§92/06052
re 2 shows that the sanitary napkin 20 i urved so that

i the central region 32 of the sarﬁ?‘téry napki n IS placed with the

jient surface 20B on a flat surface, the ends 24 of the sanitary .napkin

flr e spaced a di stance err] abgve .t I f t | at, syrface.

merably, the curvature{ﬁﬁt tlﬁa S ittg?geﬁaﬁéjﬁﬁfo qr}g é’l?ch"PﬂL% Pﬁef&%rss is
jfir e spaced betweertypically positioned on top of the core 42. The lower portions of
' the bundle of fibers may, but need not, also be positioned on top

~of the core 42. The lower portions of the bundle of fibers are
preferably inserted within the core 42 or positioned under the

absorbent core 42.

The tuft can be formed by forming the fibers in the upper
portion of the bundle of fibers into a loop. These fibers are
then retained in their looped configuration by some suitable
mechanism. The loop of fibers can also be manipulated in various
ways to provide it with desired characteristics. For instance,
the loop can be turned or twisted (such as by a half turn applied
to the loop) to provide a structure that is more resilient and

~ less subject to collapse during use. (The twisting typically
refers to applying x-y plane rotational forces on the loop.)

In another embodiment (shown in Fig. 7A), the central portion‘
of the layer of capillary .channel fibers can be gathered into a
b]urali-ty- of small "loops" or -"tufts". These loops or tufts
extend upward from the layer of capillary channel fibers to firmly
contact the topsheet. Moreover, the Toops or tufts are positioned
centrally in the overall _artic'le, such that it can provide rapid
acquisition and transport of fluid into the remaining portion of
the layer of capillary channel fibers, and thence into the fluid
storage layer of the article. ' :

Advantageously, such "loop” or "tuft” not only concentrates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward z-direction, '
thus enhancing fluid movement in the downward z-direction of the

article.

| Capillary channel fibers are fibers having channels formed
therein, preferably, on their exterior surfaces. Figures 8 to 11C
show examples of some types of capillary channel fibers 90.
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a&out 0.5 inch (about 1:3 cm) or about 1 inch (about 2.5 cm) to about 1

3/ 4-inche ut 4.5 cm)) above t Abis haeté-laaﬁeermB laced su (ﬁ%}s 06052

Fl gur&vQ. S’ngthe | ateral (or "cross tion" rl; 92/
"cross-direction") curvaturearé%the S Preferably the cross

direction curvature of the samtary napkin “I's such that when the
sanitary napkin is placed on a flat surface, the ends 22 are spaced a

distance Dierr] of ShRfaiTe L di Rl c (Mgl 1S hre GelBhymBoNA Gy cal 0 ©

the flat surface. can
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Buenger, et al. These patent app]xcat1ons may be referred to
collectively as the "Capi'llary Channel Fiber® patent app]icatlons
Suitable capillary channel fibers are also described in EPO Patent

Application 0 391 814 published-October 10, 1990.

3 | While a varjety of capillary channel fibers can be used
) herein, the following description discusses some preferred
characteristics of the capﬂl;ry channel. fibers 90 that are
incorporated into the absorbent articles of this invention.

(1) Eiber Morphology.

The capillary channel fibers 90, as noted above, . have
capillary channels 92 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
b such hollow core fibers not be employed.

In general, providing capillary channel fibers with a central
AL e wanld orpvies Ghe S &0 e svmaihat iR o
desired so that the central core will not collapse under pressure.
A central core running through a capillary channel fiber would
also not be expected to quickly pick up and deliver liquids, since
the liquids would have to find their way to the end of a fiber
before proceeding into the central core, and to deliver liquids
the end of the capillary channel fiber would always have to be in
direct contact with the absorbent core material.

The capillary channel fibers 90 are preferably either bent
or, more preferably, in a curled configuration (that is, they are
nonlinear). Most preferably, the capillary channel fibers 80 are

I




ary napki n woul d be di spl aced upward, and t he ends di splaced downward

the~ garnmemt surface 20B of the sanltar aaB;een eplaésy down .on a
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fonf i gurations the Sanitary Nankin May Ta The

ary napkin 20, ideally, is capabl@ of conti nuo ynam c adj ust nent
flg wear. This allows the sanitary napkin 20 to prow de sustained cl ose .

ga' nst the V\earer“sﬁb?&dﬁ@ial]y curled” (or otherwise gathered). This provides the
1 ' capillary channel fibers with a higher 1loft and increased
resilience for a given number of fibers. The capillary channel
fibers 90, however, should preferably not be "kinked”. -Kinking 2
‘capillary channel fiber can.cause points of constriction of the
capillary channels at each kinking site. This will interfere with
fluid flow dynamics along the capillary channel.

In addition, there is another substantial advantage to
- employing nonlinear capillary channel fibers. Figure 12 shows
that it may be preferred that small portions, or "tufts®, of the
capillary channel - fibers 90 actually protrude into at least some
of the topsheet 38 orifices 29 of the articles herein. These
protrusions are easier to effect when a high loft 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 capﬂ'larj channel fibers will find their way into the
orifices of the topsheet material than if substantially linear
capillary channel fibers were to be employed.

The capillary channel fibers 90 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; (2)
fibers made from synthetic polymers such as polyesters cah be
curled by stretching, followed by relaxation, or by passing the
fiber under tension around a sharp edge, followed by relaxation;
or (3) by fmmersion in methanol. In a preferred mode, the fibers
are substantially helical. Whatever means are used to crimp or
otherwise gather the capillary channel fibers, they can, if
desired, be carded to form an assembly of fibers.

The preferred amplitude of the curls is in the range of about
0.1 mm to about 3 mm, and, typically, the frequency of the curls
is from about 0.5 per cm of fiber to about 5 per cm of fiber.
Fibers with amplitudes of about 3 mm and a frequency of about 0.5
per cm exhibit good softness even in the higher denfer ranged .
fibers having large cdpillary channels. Stated otherwise, an
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There are many features of the sanltary napkln 20 that can
pr V|de i+ with this ability.
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This is shown with reference to Figure 7. Figure 7 shows that the
Tong (or "x") axis is referred to as the "machine direction®,
inasmuch as, during manufacture the articles pass through the

- machine in the direction of this axis. The short (or "y*) axis is

referred to as the "cross direction”, since it is the direction
across the width of the article. The "z" direction is the
direction'proceeding down through the topsheet, thence into the
layer of capillary channel fibers, and thence into whatever fluid
storage core that may be provided.

The objective is to provide a gradient of capillary suction
between the topsheet 38 and underlying layer or layers of the
articles herein, such that liquid is drawn in the "2" direction
and away from the surface of the article into its ultimate storage
Tayer. Empirically, capillary suction is related to adhesion
tension and inversely related to the size of the openings - i.e.,
in the typical case, the bpenings in the tapsheet will be larger
than the intra-fiber capillary channels, which, in tufn, will be
larger than the inter-fiber capillary channels in a fibrous
storage core. The surface hydrophilicity of the components of
each layer can also theoretica]Iy affect the capillary suction

: gradient

The capillary channel fibers 90 in at Teast the upper portidn
47 of the tuft 44 are preferably oriented generally in the
z-direction. The ends of the looped capillary channel fibers in
the tuft may be cut to provide a fleece-like, z-directional bundle
of open-ended capillary channel fibers,

Further, by providing some underlying capillary channel
fibers that lie substantially parallel to the machine direction,
fluid flow in the machine direction is also promoted, which

the

ess
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Thus, unlike absorbent articles of the prior art which
utilize fibrous batts which comprise inter-fiber capillary voids
and move liquids in an undirected manner in the x, y and z
directions, the intra-fiber capillary channels 92 of the capillary
channel fibers 90 can be used to provide desirable fluid
directionality. In addition, since the capillary of the fibrous
layer of the present invention resides in the fibers 90
themselves, rather than in inter-fiber spacings, capillarity is
not lost when fiber-fiber spacings become displaced.

In addition, the capillary channel fiber bun 44 of the
present invention provides its liquid drawing and directing
functions even when the bun 44 is soft, fluffy and comfortable to
" the wearer, in contrast to compact, dense and relatively stiff
batt materials which function by inter-fiber capillary action.

While it will be appreciated by those familiar with the
physics of fluid transport that the absorbent articles described
"herein conveniently make use of the differences in spacings
between topsheet, capillary channel fibers and cpre to establish a
pressure gradient to draw fluids in the z-direction, other means
can be employed to establish such z-direction fluid-flow gradient.
For example, if the holes or spacings in the topsheet are smaller
than the width of the capillary channel fibers (and such
~ intra-fiber channel widths as wide as 90 microns may be useful for
transporting relatively thick fluids such as menses), then the
desired gradient can be established, for example, by selecting a
topsheet which is more hydrophobic than the capillary channel
fibers.

This Sheet Has Been Rep laced




- The fit in the space between the wearer's labia is enhanced when
L hunps 72 is*formed frommaterials, ,ﬁygﬁbe@ﬁag:géynlﬂe@ra,te@hannel fibers,

ich arwo'9sgoi7ggnt . Preferably, the rrat t he hmmsgzmsogmth
i | i ent when wet and dry. The resi Ile hunp 72 to adapt to

;' space between the wearer's.|3pi.a rmr t he wearer noves
Ut . Figures 4 and 5 show that the sanltary napkin 20 is preferably
3 fable ‘of adjusting in response to the laterally inwardly oriented :

cqforessive forces exerted on2)t Cipiltaryebanne) FiberrStouctute simd\Surface
CG flguratlon t he sanitary napki ﬁm&

The capillary channel fibers 90 can be prepared from any
convenient polymer which is nonswelling when wet. Polymers
such as pdlyethylene, polypropylene, polyesters (preferred), and
the like, are useful herein, so long as they are spinnable such
that they can be formed with external capillary channels.
Conveniently, the polymers are melt-extrudable. Typically, the
capillary channel fibers herein will be prepared from a synthetic
polyethylene terephthaiate polymer melt having an inherent
viscosity ("IV®) of from about 0.6 to about 0.9. (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 capillary channel fibers 90 preferably have a denier -
(denier per filament "dpf") of about 10 (at an 1V of about 0.9) -
22 (at an IV of about 0.7). However, it is to be understood that
the denier of the fibers used is within the discretion of the
formulator, and the denier can easily be in the range of 25.

The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, 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 characteristits' 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 capﬂ'léry.channe] walls to
such an extent that their capillary function is lost.



ta inder. laterally inward-oriented conpressive forces F applied to the

By napkin 20. Such forces are typically applied by the insideg
g porti onswQ 93/08782arer' s t hi ghs when the sanitary napkin 20 ?Ql'&ﬁ’hp‘?‘”s’

|

Th pnpressive forces F cause the sanitary napkin 20 to bend about bendi ng

BO (this bending is described in-g8&ater detail below) and the bun 44
tPreferably, this will result in inproved contact of the bun 44 with
th parer' s body. Figure 5 shows a configuration the sanitary

h 20 nay take when the-laterally inwardly-oriented conpressive forces

femoved. The resiliencyppf agﬁﬂmphh&mmscwreaﬁl bé igFevapibustéhapet. tOertain
| 1 ed bendi ng of the absor% n ' '

: t_core in the central ortion 32 of. th
safllBry napkin tend toshapesr FaphifaR; tP&W‘cqqaﬁkiaﬁ"Q'@talgSgi {8 P3N "ﬁﬁfar product
shi when the |ateral gHRescionse Fod exsmpIes "RERAmA”, Thb shaped”at amh "¥f'-shaped
thieni tary napkin to tpgi e forces Vﬁi?ds updesi rabl e_di stq&%i QB éﬁaﬂ‘éﬁ‘" aFibers

) of the sanitar$? Skﬂh chanpel iders 44, may, be Usedy 128, BT
hry napkin in congacionel pheférredeshape.s IFarithermore cother dgsiof shipes may be
d area of the weardl 3e@2(b€ S Figures), or even branched, to  produce fibers
' containing multiple channels. The multiple "U" fibers of Figure
10 offer the additional advantages of - having additional

capillarity due to face-to-face contact and being e_asﬂy curied.

The manufacture of capillary channel fibers of the type
employed herein is described in EPO Application 391,814 (cited
above) and in co-pending U.S. Continuation-In-Part Application
entitled "FIBERS CAPABLE OF SPONTANEOUSLY TRANSPORTING FLUIDS",
Serial No. 013020 , filed July 23,1991 , Inventors Phillips,
Jones, et al, Eastman Chemical Company, and in the 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
used herein are surface-treated in order to render them
hydrophilic. | |
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tlire 6 shows that the central region 32 of the sanitary napkin 20
conf ai ni ng the hunp 72 is al so preferatuhuyspeemasledemméﬂmcea he ability to

sephr at ev&? z&aupl e") framthe wearer' MMNEE'“U“} PCT/US92/06052
-1 e ot her conponents of the sani hi s provides the

72 with the ability to nove B8t clos h the wearer's |abia
the wearer's panties nove in a direction away fromthe | abia during

s | 'n the en,t';’(‘)ed Isqg' gces %‘Vt\agtr}ler;lt':og :ﬁymér'ltch'fcib'ers'sanv%Ll¥eesfl p%cesses

which are well-known in the extensive fiber 1literature. In
general, such processes involve treating the surface of the fibers
with a "hydrophﬂizi_'n'g_:_agent", especially a surfactant. The
hydrophilizing agents are preferably added to the polymer to
drawing of the capillary channel fibers to their final size.
Typica‘l surfactants useful. in such processes include various
nonionic and anionic detersive surfactants of the genera1 type
known in the laundry 'literature

Hydrophilizing agents include wetting agents such as
{ polyethylene glycol monolaurates (e.g., PEGOSPERSE 200ML, a

polyethylene glycol 200 monolaurate available from Lonza, Inc.,

Williamsport, 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.

(3) Arrangement of the Cagﬂ lary Changel Fabe:;
]nto Fibrous Batts.

In general, the capillary channel fibers 90 will be laid down
into a bundle of such fibers for use in the absorbent article. In
a preferred embodiment, the bundle 44 of capillary channel fibers
is laid down in a batt and gathered into a tuft to form the hump
72.

Such batts will typically have a caliper in the range from
about 0.1 in. (0.25 cm) to about 0.7 in. {1.78 cm), preferably
from about 0.1 in (0.25 cm) to about 0.4 in. (1 cm) for use in
sanitary napkins; preferably from about 0.05 in. (0.13 cm) to
about 0.15 in. (0.4 cm) for use in pantiliners; and preferably
from about 0.1 in. (0.25 cm) to about 0.5 in. (1.3 cm) for use in
jnfant diapers or adult incontinence garments.




ﬂiding the sanitary napkin 20 with a partiettar—panty—fastener

fii gur-at’i on. "The sanitary napkin is provided wth panty fasten |

Hr egi ons MWOMBPIIBZ The sanitary napki nhg € en feplaced p?ﬁ(gg#m
§ panty fasteners in the central _rggion 3_"' the centra

fion 32 containing the hunp 72 to decouple r's panites and
 toward the wearer's | abia. I n other enbodi nents, the sanitary
i n 20 can have other types of decoupling nechanisns. For instance, the
fit ary napkin can have el enents, that decoupl e by sone vement thin th
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. EPO Patent Appl Vmpﬁ?fslgdbﬁ{;ﬁr}?on%.mg%ﬁ Oﬁ% @Hfﬁﬁ’etd atba and per
Jit ary Napkin Havi ngniGonpe¥umet sfoPappinte 1dherSspadiapers) iand Usadul pubincontimence
14’ 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 will have a
ratio of wet:dry caliper of at least about 80%, more preferably at
Jeast about 90%. This ensures that the batt will retain its soft
and form-fitting qualities in use. (A1l percentages, ratios and
proportions set our in this spetification are by weight, unless
otherwise specified.)

Stated otherwise, for a typical sanitary napkin, approxi-
mately 1.5 g of curled capillary channel fibers will provide a
rectangular batt having a surface area of about 160 cm?. Such a
batt c'ou'ld be suitable for use as layer which might be termed a
"secondary topsheet®, underlying the initial fluid-receiving
topsheet of the type disclosed above.

(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 capillary channel fiber batts can, if desired,
comprise the entire absorbent core of pantiliners, for example.

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
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jin the name of Visscher, et al.; and, in U S. Patent Application

il No- 07.874,872 entitled "Generally Thin, Flexible Sanlta Na kln
| St WO 938378%nter” filed April 28, 1992 in the nane of

application -above discloses (anmong ot her thlngs) a sanltary

spaci ng structurél capabl e of decoupling fromthe absorbent
tary napkin. The pending U S. patent application dlscloses

havi a ce tral or be h whi ch is capabl e
fh apifiatyn Ehamia) JADERCOA ANAL P EOrEn SHEPGOEEhCRaY,
for purposes of the following discl8sion, comprise an air-laid
felt of cellulosic fibers, or mixtures of cellulosic fibers with
absorbent gelling materials.

Due to'fhe extreméij fine structure of tﬁé éeliulosic fibers
in such absorbent cores, the cores exhibit high suctiopal forces

which tend to draw away fluids from the capillary channel fibers

and into the core 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, are overlaid with a capillary channel fiber batt
prepared as described above. As fluid proceeds into the article,
it encounters the capillary channel! fiber network, which
distributes the fluid and then surrenders it to the underlying
absorbent core, thereby at least partially “renewing" the
capillary channel fiber network for the next infusion of fluid.

In one preferred mode, the capillary channel fiber batt may
be used as a "secondary® topsheet under a porous (preferably
formed-film) topsheet. Thus, the capillary channel fibers draw
fluid through the topsheet, thereby leaving 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.

The 1iquid handling characteristics of the components of such
absorbent articles are described in U.S. Application Serial No.
07/915,286 , entitled “Absorbent Articles, Especially
Catamenials, Having lmproved Fluid Directionality” filed in the
names of H.A. Thompson, et al. on the same date as the present
application.
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j bend|ng axes 80 and 82 are another feature that provides the sanitary
gkin 20 wWith'the ability to provide sustained close fit against the

b er' s bodyo 93rm1782ndi ng axes 80 and 82 allow the sanitary naPGI U
ormed into specific configurations when worn. The bending axes 80 and

I n the enbodi ment shown in FIGS.- #2and 7 are formed by stitching lines
%nd/THsShuumﬁsﬂménﬂepbqﬂbssed areas 84 that preferably correspond in

{.tlon |ng | i nes, 70. The bendlng axes 80 and 82 .in the
d| rren 1 and A3 cContact Betwean Jopsheetsand Capills (

; g axes conprlses a palrgﬁilggndlng axes 80 Iocated general ly
j;east |n the central region 32 of the sanitary napkin 20. The first type
;iparr) of bending axes 80 preferably conprises a pair of |ongitudinally
gented curved convex Thedsattyddofecdpid laxehaniel Fibers psipreférdtdydkept in

‘ “ n 20, The | ongFIRtR rEAmcarhWTbT ShE' 35ekRlnge apines tﬂﬁhﬁi‘?*éﬁi‘d*%r be
| The first pair obebend Nngia €0 SnihgcEle bt ko' e DEHELE D by

adhesives, ultrasonics, and the 1ike, or by tensional forces. The
contact between the topsheet 38 and the capillary channel fibers

may be close enough so that some of the tufts of the capillary

channel fibers 90 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
pad, and thence into the underlying absorbent core, whereby fluid
efficiently proceeds through. the topsheet 38, along and through
the capillary channel bun 44, and into the absorbent core 42.
This interconnection is preferably maintained even in the face of
in-use stresses such as moisture, mechanical shear, and
pressure-relaxation associated with physical movements of the
wWearer.

If an adhesive attachment js 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
absorbent article to the user’s body. The adhesive should be
nonirritating to the skin and toxicologically-acceptable.. 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
absorbent article is being used. Thus, it is preferred that the
adhesive be insoluble in body fluids.

The adhesive should also 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 bé considered when selecting
the adhesive.



fedges 42C of the absorbent core 42. The first pair of bending
180.serve 10 encourage the sanitary napkin 20 to bend about the base.
-t heWIBY0IZB2vhen the sanitary napkin 20 is subjected t

dly oriented conpressive forces such as those exerted on the sanitary
n 20 by the upper portions 43 the wearer's thighs. The eonfiguration
e first pair of bending axes 80 will preferably fit the insides of
ipper portion of the wearer's thighs. The second type (or set)
nding -axes 82 are located primarily in the end regions 28 and 30 of

Bani tary napkin 29yp1c3heaaﬁ§9%s5%§e%1 3ﬁgifz€r?‘§ﬁe831ai’érefaqrsal¥eletf:ted

¥Fises four curved axes our

' 82 are prirogy &Btsﬁ aﬂdhﬁaﬂtﬁsd 396 l'lhhtm& Ke?dwa“e%r | gﬁ“ﬂ&?@q rashes hees
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’ depending on the type of hydrophilic finish present on the

capillary channel fibers. P

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 soil release
polymar, and which is available from ICI Americas.

~ The adhesive can be laid down in a random pattern, however,
it is preferred that a spiral, or multiple spiral, pattern, such
as the one illustrated in Figure 13, .be used. The 1lines of
adhesive are app‘lied in the spiral pattern using a 0.2 mm nozzle,
but application using nozzles at least as large as 0.6 mm is
satisfactory. The amounts of adhesive employed will wvary, 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 a latex adhesive, from about 0.1 g to
about 0.15 g for a 2 in. x 5 in. pattern will suffice.

- The adhesives may be applied in an open pattern network of
filaments of adhesive as is disclosed in U.S. Patent 4,573,986
which issued to Minetola, et al. on March 4, 1986. Some suitable
attachment means that utilize an open pattern network of filaments
comprising several lines of adhesive filaments swirled 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.
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iir mat i on about these .axes during wear.
may, but preferably do not exf&md a
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e corners 27 of

;ﬁanltary napkin 20 as the panty fasteners. This is because (as
fiti bed in greater detail _below) the second set of bending axes 82
fserve a Iiquid transpBlesegontart: bgtween 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.

A

{6) on;gc; ﬁg;gggg the Capillary Channel Fibers
and the Absorben; Core.

It is preferable that there also be close contact between the
capillary channel fibers 90 and the absorbent core 42 in order to
efficiently transfer liquids to the absorbent core 42.

This close contact can also be acheived 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 Figure 7, the base of the tuft 44 of
capiIlahy channel fibers is slipped into a slit in the top of the
core/nonwoven sheet sandwich.

The tuft 44 of capillary channel fibers has two end
extensions designated 94. The end extensions 94 extend outward at
the base of the tuft 44 in opposite directions. The end
extensions 94 preferably extend along the longitudinal centerline
L. The end extensions 94 are in fluid (i.e., 1iquid) transporting
contact with the upper portion of the tuft 44 of capillary channel
fibers. The end extensions 94 are also in fluid transporting
contact with the absorbent core laminate.

The tufted bun 44 of capillary channe) fibers provides the -
sanitary napkin 20 with a component having 1iquid. transport, and
preferably 1liquid acquisition/distribution ‘capabilities. The -
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witi@a third bending axis such as that designated by reference nurber 86 in
Fig

RO The LhirEapNdrpdc ﬁr&l?@i@ﬁ?%em‘ﬁy ¢f&ny0% Fr thepfly Yo (ton

of e Iongltudln cen |ne e sanitary na &g
bendng axis 86, transporhe! inulds deansi fed aqst he; 2wy 4 ng?reEP they gapdliaey e
meniger, such as Vadiﬂn@'d&cﬁhﬁe@%ﬁﬁ@r Yaf¥er<ithan to abso?betﬁé“shﬁle bef‘Mb“Sun
axi @ 86 nmay be u V|dethe1d red fit qf e end,re ons 28&8

of fhe sanitary aggﬂj ﬁag é@érﬁham% véb?@? T@Yp o re ee't ELY eﬁ%ifqré'e xt&
86 gay al so be uasdai Mtranspoedt compdeatdp 32 "dfiqnfde sequis it fonddpsdrmribdtiom

Ca et " T exeaiieRt Com i fhe DRBEF, sAIGRIE PRHE hat descrlbés sts
function. This liquid acquisition/distribution component 44 has
several key features. | .

The quuid,acquisition/distribution component 44 comprises an
upper portion 47 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 42. This upper portion
47 of the acquisition/distribution component 44 can be positioned
in close contact with the wearer’ body. Even more advantageously,
the upper portion 47 of the liquid acquisition/distribution
component 44 can be of such a size and shape 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 44 provide a liquid
acquisition/distribution component with conduits for transporting
Tiquids directly to the absorbent core 42.. Even more preferably,
the end extensions 94 are capable of transporting liquids to the
interior of the absorbent core 42. 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 42, 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 the place where available
absorbent capacity exists.
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f&ary nhapkin 20 also provide the sanitary napkin with the ability to fit
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bl No. 07/874, 8720n1yn@nen possiblepaarsiangement of the acquisition/distribution

component, however. . Many other suitable arrangements of
components are possible if the principles discussed 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 42 in a number of differeq} ways.

The following 1is a non-limiting 1list of possible
relationships between the end extensions 94 and the absorbent core
42. They are generally arranged from more to less preferred. The
end extensions could be: (1) surrounded by the other components
of the absorbent core (those with higher capillarity) such as in
the pleated core embodiment. described above; (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.

o e A A R ST S LR LT

The sanitary napkin 20 may have other types of
acquisition/distribution components or layer(s) positioned between
the topsheet and the absorbent core. Preferably, the embodiment

" shown 4n Figure 7 has an additional acquisition layer (or
*secondary topsheet") 46 positioned between the topsheet 38 and
the absorbent core 42. Such an additional acquisition layer could
be wused to distribute body exudates that are deposited
longitudinally or laterally outside of the bun 44 of capillary
channel fibers to the absorbent core 42.

These other types of acquisition/distribution 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.
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E. sembl f'f e _Components of the Sanitary Naokin.

The preferfed sanitary hapkin embodiment shown in FIG. 1 has
fts components assembled with several different types of
attachment mechanisms. These attachment mechanisms (or attachment
means) will be discussed with reference to Figure 7. The
discussion will proceed from a description of the inside of the
sanitary napkin 20 to the outside.

For the purposes of this discussion, the absorbent core 42
will comprise the cross-linked cellulosic laminate described
above. |

The absorbent core 42, as noted above, is preferably
sandwiched between the nonwoven secondary topsheet 44 and the
nonwoven layer 48 to form a "core/nonwoven sheet sandwich* 51.
The components of the core/nonwoven sheet sandwich 51 can be
secured tégether in any suitable manner. The components in the
embodiment shown in FIG. 7 are secured together by stitching lines
70.

The stitching of these components serves several purposes.
These include, but are not limited to the following. The
stitching holds the components of the core/nonwoven sheet sandwich
51 together. Stitching is a preferred mechanism for holding these
components together because it is a very permanent method of
bonding such components together. The stitching also holds up
well in the presence of 1liquids.
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desr‘::)bed Jgn U S. Patent 4,107,364 issued to SI sson on August 15, 1978,

, at ent |ssued to Sabee on May 30, 1989 and in -

fionl y assﬁﬁﬁ%’ﬁ%? Patent Application Sérial No. 07/662, 536%%“52
gl d M Weber et al. on February 28g 1991, U.S. Patent Appl i-cation

No. 07/662,537 filed by Kenneth B. Buell et al. on February 28,
-and U S. Patent Application Serial No. 07/662,543 filed by CGerald M

et al. on February Tw,stiﬂ%nbcﬁidoe%héﬁ'e& rtﬁéefmdfép dfendquidss bebween
e bl y riing rol | Shec BRSSP0 core/nommeen shess SaPEAc | ol St sEhng
gi-ei n run general | ysecures t lthel cogponenitsal ofdi thet |me/mmmvemr sheet sandwich
pdiments, the fol qobbfih tn such a manner that the components are held in
sustained close contact with each other. As discussed above, this
contacting relationship is one of the features needed for the
transportation of liquids down into 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 of the sanitary napkin located between (and
including) the topsheet 38 and the backsheet 40.

The topsheet 38 is bonded to the tuft of capillary channel
fibers by a topsheet bonding adhesive 66. The preferred method of
bonding the topsheet is described in greater detail in Section
3D(5) above, and in the following Examples.

The backsheet 40 is bonded to the garment side of the
core/nonwoven sheet laminate 51. This is accomph':shed in the
embodiment shown in FIG. 7 by two strips of construction adhesive

68.

The topsheet 38 and backsheet 40 are then secured together.
The topsheet 38 and backsheet 40 have length and width dimensions
that are greater than those of the absorbent core 42. The
- topsheet 38 and backsheet 40, therefore, extend beyond the edges
of the absorbent core 42 to form at least part of the periphery 26
of the sanitary napkin.

The topsheet 38 and backsheet 40 are secured to each other

around at least part of the periphery 26 of the sanitary napkin 20

~ by a perimeter heat seal. The formation of this perimeter heat

seal 71 is described in greater detail in Section 4 below which

describes methods of making the sanitary napkin 20 of the present
invention.
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5 products). Several other suitable sanitary napkin configurations
are described generally in the aforementioned U.S. Patents
4,950,264 and 5,009,653 issued to Osborn; U.S. Patent 4,425,130,
_"Compound Sanitary Napkin".issued to DesMarais on January 10,
1984; U.S. Patent 4,321,924, “Bordered Disposable Absorbent
Article” issued to Ahr on March 30, 1982; U.S. Patent 4,589,876,

"Shaped Sanitary Napkin With Flaps™ issued to Van "Tilburg on
August 18, 1987.

The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferred way 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, i_nteﬁ_,ning'l ing or entanglement of the fibers or
other structural elements comprising the components of the
sanitary napkin, such as by meltblowing the fibers comprising one
component onto another component, or by any other means known in
the art.

F. [Fasten £ tachinag _th nitary Napki
the Wearer’s Panties. '

In use, the sanitary napkin 20 can be held in place in the
wearer’s undergarments_by any suitable means. Preferably, tt!e
sanitary napkin 20 is placed in the user’s panty and secured
thereto by a fastener such as an adhesive located on the garment
surface 408 of the backsheet 40. The adhesive provides a means
for securing the sanitary napkin in the crotch portion of the
panty.

Figure 7 shows a particulgr‘ly preferred adhesive pattern or
configuration. The adhesive is arranged in the form of four
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The adhesive pattérn shown in Figure 7~ is particularly
preferred on embodiments having a hump 72. The absence of
adhesive in the center permits the portion of the sanitary napkin
with the hump 72 to decouple or separate from the wearer’s
undergarments. This provides for more sustained contact of the
hump 72 with the wearer’s body when the sanitary napkin 20 is

worn.

The ends of the adhesive patches are preferably located as
close as possible to the transverse end edges 24 of the sanitary
napkin 20. This principle of adhesive configuration is discussed
in PCT International patent Pub‘hcati on No. WO 92/04000 entitled
*Shape and Adhesive Fastemng Means for an Absorbent Article®
published in the name of Papa, et al. on March 19, 1992. Other
aspects (no adhesive in the central region 32) operate on
principles peculiar to the configuration of the sanitary napkin of
the present invention.

Other suitable adhesive configurations are also possible.
For example, the adhesive could be applied in an inverted V-shape,
or chevron pattern, in each end region 28 and 30 of the sanitary
napkin 20. |

Any adhesive or glue used in the art for such purposes can be
used, with pressure-sensitive adhesives being preferred. Suitable
adhesives are Century A-305-1V manufactured by the Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the
National Starch Company, and 3 Sigma 3153 manufactured by 3 Sigma.
Suitable adhesive fasteners are also described in U.S. Patent

4,917,697.
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©  The central region 32 of the sanitary napkin 20 is able to
mclosel to .the shape of the wearer's | abia nmajora. Thy
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a Wshape out | Bafore0 ¢hesedanifdry (RepkinCczUl riggi praceid t he wge| erthe
pressure-sensitive adhesive is typically covered with a removable
cover strip or release liner 52 in order to keep the adhesive from
sticking to a surface other than the crotch portion of the panty

- prior to use. Suitable release liners 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- 1imiting examples of ‘suitable reléase liners
are BL3OMG-A Silox Ello and BL30MG-A Silox 4P/0Q both of which are
manufactured by the Akrosil Corporation.

The sanitary napkin 20 of the present invention is used by

" removing the release liner 52 and thereafter placing the sanitary

napkin in a panty so that the adhesive 50 contacts the panty. The

adhesive maintains the sanitary napkin in its position within the
panty during use. '

In still other embodiments, other types of fasteners can be
used instead of, or in addition to adhesives. These other types
of fasteners are preferably arranged in patterns similar to those
described above. '

Such fasteners include, but are not limited to conventional
VELCRO hook material, the fasteners described in: U.S. Patent
4,946;527 issued to Battrell on August 7, 1990, U.S. Patents
5,058,247 and 5,116,563 issued to Thomas, et al. on October 22,
1991 and May 26, 1992, respectively; and E£PO patent application
publication No. O 381 087 published August 8, 1890; or, the high
coefficient of friction foams and other high coefficient of
friction materials such as those described in U.S. Patent
4,166,464 issued to Korpman, U.S. Patent 4,834,739 issued to
linker, 111, et al., and U.S. Patent 5,011,480 issued to Gossens,
et al.
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’:sec'ond end region (or "rear end region") 30 of the sanitary napkin 20
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| 'so that the flaps 56 are disposed between the edges of the

wearer’s panties and the thighs.
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The flaps 56 serve at least two purposes. First, the flaps
56 help serve to prevent soiling of the wearer’s body and pantigs
by menstrual fluid, preferably by forming a double wall barrier
along the edges of the panty. Second, the flaps 56 are preferably
provided with attachment means on their garment surface so that
the flaps 56 can be folded back under the panty and attached to
the garment facing side of the panty. In this way, the flaps 56
serve to keep the sanitary napkin properly positioned in the

panty.

The flaps 56 can be constructed of various materials
including materials similar to the topsheet, backsheet, tissue, or
combination of these materials. Further, the flaps 56 may be a
separate element attached to the main body portion 21 of the
napkin or can comprise extensions of the topsheet 38 and backsheet
40 (i.e., unitary).

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

Alternatively, as shown in Fig. 1, the flaps may not be as
large as some of the flaps described in the foregoing references.
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laminated to an elastomeric adhesive. The elastomeric adhesive is
preferably liquid impervious. At least a portion of the laminate
preferably exhibits a low modulus of elasticity and does not fully
recover after elongation. '

The portion of the laminate that does not fully recover after
elongation provides the advantage that it deforms easily when the
pad is placed in the wearer’s panties and the panties are pulled

- on. This embodiment assist the wearer in wrapping the flaps

around the portions of the panty containing the leg elastics.

For instance, the portion of the laminate that does not fully
recover after elongation could comprise zones on the ends of the
flaps comprised of only the nonwoven material. When the flaps are
wrapped around the portion of the panties containing the leg
elastics, these zones will tend to permanently deform. The
permanent deformation of the material in these zones ml'l help
hold the flap wrapped around the panty elastics

The sanitary napkin may also be constructed as described
below by differentially stretching a component (i.e. just in the
middle) to provide specific types of curvature. The sanitary
napkin may be constructed with a variety of features including 1)
partial wrapping of the core or other components with the
topsheet, 2) partial wrapping of the core or other components with
the backsheet (features (1) and (2) can comprise the so-called
“tube* products that have components that are at least partially
wrapped in other components as opposed to being laminated together
to form a product having a sandwich-like construction), 3) rolled
edges (for example, the edges of the sanitary napkin could be
curled or formed into a scroil-like structure for added comfort),
4) edges of pad covered with soft material (functional and/or
aesthetic) (for example, the material that extends outward to form

. the extensions of the topsheet 54 in Fig. 7 are preferably wrapped

around the longitudinal side edges of the other components and
secured to the backsheet 40), and 5) edges of sanitary napkin

'wbich have specific levels of stiffness for control.

in sanitary napkins to
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Iher, the topsheet18%-408) to the article. This extensibility may provide better
i in-use fit and comfort. In a particularly preferred alternative
embodiment, the sanitary napkin 20 is comprised of components that
are extensible (preferably, capable of stretching), particularly
in the longitudinal direction when the sanitary napkin is worn.

In one preferred embodiment of the present invention, the
topsheet 38 is made in accordance with U.S. Patent 4,463,045 and
ring rolled. to pfovide it with a degree of longitudinal
extensibility. The fold lines in the corrugations of a ring
rolled topsheet 38 run. in the transverse direction so the topsheet

38 is longitudinally extensible.

The absorbent core 42 is a laminate as described above which
is slitted or partially slitted for longitudinal extensibility.
The absorbent core 42 could be sTit in the end regions 28 and 30,
but not in the central region 32. Other types of slit absorbent
materials are described in European Patent Application Publication
Number O 293 208 Bl published by Lion Corporation on July 24,

1991.

A particularly preferred extensible backsheet 40 is an
extended adhesive film known as Formula #198-388 manufactured by
the Findley Adhesives Company of Wauwatosa, Wisconsin. The
nonwoven layers 46 and 48 can be creped to provide them with
extensibility. The sanitary napkin 20 is preferably sealed to
prevent the wicking and expulsion of liquid or liquid-containing
superabsorbent material from the napkin when it is extended.

The fastener can comprise a fastener, such as adhesive
patches that are extensible, inextensible, or some portions of the -
fastener can be extensible and some inextensible. The adhesive
fastener is pfotected='~ with a wrapper that provides both an ”
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Suitable extensible absorbent articles are described in a
concurrently-filed U.S. Patent Application entitled "Stretchable
Absorbent Articles® filed in the name of Osborn, et al.-

The capillary channel fibers can also be conveniently formed
into a stable sheet for ease-of-manufacture into absorbent
articles by means of variohs bonding processes. For example,
about 20%-30% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410)'can be commi'ngled with the capillary channel fibers and
the resulting fibrous sheet subjected to direct thermal or
through-air heating.

The refined curled cellulosic fibers can be conveniently
formed into a stable _sheét for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the refined curled cellulosic
fibers and the resu'lting fibrous sheet subjected to through-air
heating or ultrasonic bonding. :

Incorporation of thermoplastic fibers into the capillary
channel fiber layer or into the absorbent core layer, or both,
offers advantages in addition to the sheet stability noted above.
In particular, having the thermoplastic fibers present in the
core, or in the capillary channel fiber layer, or both, allows the
manufacturer to provide a seal at the periphery (at least in the
crotch region) of, for example, a sanitary napkin or pantiliner,
said seal providing a means whereby fluid overflow around the
edges of the article is impeded, or stopped altogether.

In an alternate mode, the thermoplastic topsheet, the core
containing the thermoplastic fibers and the backsheet can all be
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The various features of the pre"se'nt invention are described
and claimed in the following pending U.S. Patent Applications
which were filed on the same date as the present application.
(serial numbers not yet assigned): U.S. Patent Application Serial
No. 07/915,285 , entitled “"Curved, Shaped Absorbent Article"
filed in the name of Theresa L. Johnson, et al.; U.S. Patent
Application Serial No. 07/915,201 » entitled " Absorbent
Article Fastener Pattern” filed in the name of Robb E. Olsen, et
al.; and, U.S. Patent Application Serial No. 07/915,134 .
entitled "Method of Making Curved, Shaped Absorbent Article® filed
in the name of Letha M. Hines, et al.

In still other alternative embodiments, components or regions
of the sanitary napkin may be further structurally modified by
folding, bending, corrugating, stacking of layers and affixing
layers to each other. The modifications may be made by incTuding
one or more of the structures described in European Patent
Application Publication Nos. 0 335 252 and D 335 253 published in
the name of Buell on October 4, 1989, in PCT Patent Application
Publication No. WO 92/07535 published in the name of Visscher, et
al., and in U.S. Patent Application Serial No. 07/874,872 entitled
"Generally Thin, Flexible Sanitary Napkin Having Stiffened Center"
filed in the name of Osborn on April 28, 1992,

While several preferred sanitary napkin embodiments have been
described, numerous other sanitary napkin embodiments are
disclosed in the literature. These could be provided in the
curved, shaped configuration of the present invention. Some of
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Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on Augu;t- 26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.
. Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms "panty liner® or “pantiliner” refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners which could be
provided in the curved, shaped configuration of the present
invention are disclosed in U.S. Patent 4,738,676 entitled
"pantiliner" issued to Osborn on April 19, 1988. '

The term “incontinent article" refers to pads, undergarments
{pads held in place by a suspension system of same type, such as a
belt, or the like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the 1like,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided in
the curved, shaped configuration described herein are disclosed in
U.S. Patent 4,253,461 issued to Strickland, et al. on March 3,
1981; U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
“above-mentioned U.S. Patent 4,704,115; U.S. Patent 4,909,802
issued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial'
Numbers 07/637,090 and 07/637,571 filed respectively by Noel,
al. and Feist, et al. on January 3, 1991.

This Sheet Has Been Relplaced' )
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undergarments. However, the features of the present invention
could also be used in absonr_jbent'artic'les such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons

that are fastened about the waist of the wearer.

Suitable diapers that can be provided in the curved, shaped
configuration of the present invention are disclosed in U.S.
Patent 3,860,003 issued to Buell on January 14, 1975, and U.S.
Patent Application Serial No. 07/715,152 filed in the name of
Buell, et al. on June 13, 1991.

4. Method of Making the Absorbent Article.
A. In General.

The three-dimensional shaping of the sanitary napkin 20
involves providing the sanitary napkin with lengthwise and
transverse curvature.

The concept of providing an article, such as the sanitary
napkin 20, with curvature can be thought of in the broadest sense,
as making the dimensions of one face of the article greater than
the dimensions of the other face. For instance, if the length of
one face of the article is greater than the length of the other
face, the article will curve inward along the shorter face of the

article.

This shaping of the sanitary napkin 20 can be achieved in at
Teast three basic ways. :

The first way of shaping the sanitary napkin 20 involves
securing at Jeast two components together. The components
typically have different dimensions (i.e., one is larger than the

This Sheet Has Been Rerlaced'
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The second basic way of shaping the sanitary napkin 20
involves foreshortening at 1least a portion of one of the
components of the sanitary napkin and securing it to one of the
other components. The second way requires that at least one of
the components (for example the first: component) be both
extensible and contractible. In the second way of shaping the
sanitary napkin, the first component is stretched, secured to the
second component, and allowed to contract. The sanitary napkin 20
formed in this manner generally curves inward along the face
nearest to the first component.

The third way of the .curving the sanitary 'napkin 20 is by
some suitable process which results in lengthening one of the
faces of the sanitary napkin 20. This can, for example, be done
by stretching or heéting and stretching the backsheet 40 of the
sanitary napkin 20. This will result in a sanitary napkin that is
curved inward along the topsheet 38.

B. Methods Which Involve Securing the Components
When Placed on Curved Surfaces.

The first method of making a sanitary napkin in a curved
configuration, as noted above, generally involves placing the
components for the sanitary napkin in a curved form such as a
-trough and securing the components togethér in the desired shape.
This can be done by hand, or by machine.

(1) Making The Sanitary Napkin Bv Hand.

"Figures 14 and 15 show preferred curved forms for use in
making the sanitary napkin 20.
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The curved form shown in -Figure 14 is used for assembling the
components of the sanitary napkin 20. The form shown in Figure 14
has a length Dy of about 7 3/4 inches (about 20 cm.). When this
form is placed on a flat surface, it has a height D3 above the
plane of the flat surface of about 3 inches (about 7.5 cm.). The
form has an arc length Dg measured along its curved inside surface

of about 10 1/4 inches (about 26 cm.). -7

The curved form shown in Figure 15 1is used for sealing the
]ongitudindl side margins 25 of the assembled sanitary napkin
components. The form shown in Figure 15 has a length Dz of about
6 inches (about 15 cm.). When this form is placed on a flat
surface, it has a height D3 above the plane of the flat surface of
about 3 1/4 inches {about 8 cm.). This form has an arc length D4
measured along its curved inside surface of about 9 inches (about
23 cm.). The length of the seal area D5 along this arc is about 3

inches (about 7.5 cm.}.

The sanitary napkin 20 is assembled by hand in the following
manner. For simplicity, the assembly is 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 assemble
the sanitary napkin. All such alternatives are within the scope
of the present invention. '

The components for the absorbent core 42 are obtained. The
absorbent core 42 used is the preferred laminate described above
of two layers of cross-linked cellulose fibers 43 and 45 with
absorbernt .ge1ling material particles 41 therebetween.

The absorbent gelling material particles 41 are placed on top
of the web (or portion thereof) that will form the bottom layer 45
of cross-linked cellulose fibers. :

The capillary channel fibers 90 are obtained. The capillary
channel fibers 90 are preferably substantially curled. Suitable
capillary channel fibers are those designated SW173 available from
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layer that is gathered in its center to form an oval. tuft having
the dimensions described above. The longitudinal ends of the
layer of capillary channel fibers are formed into end extensions

%24.

: The bun of capi11any channel fibers 44 is pléced on top of
the absorbent gelling material 41. The bun 44 is oriented so that
the extensions 94 from the base 74 of the same will extend along
the longitudinal centerline L of the completely assembled sanitary
napkin.

" The web of cross-1inked cellulose fibers {or portion thereof)
that will form the upper layer 43 of the core 42 is provided with
a longitudinal slit. The s1it is provided in the pbrtion of the
upper layer 43 that will lie in the central region 32 of the
completely assembled sanitary napkin. The slitted web aids in
retaining the tufted bundle of fibers in its tufted configuration.
In other embodiments, other suitable mechanisms can be used to
retain the bundle of fibers in its tufted configuration.

The upper layer 43 of the core 42 is placed on top of the bun
44 of capillary channel fibers and layer of particles of absorbent
gelling material. The upper portion 47 of the bun 44 of capillary
channel fibers is pulled up through the slit to form a tuft. This
leaves the upper portion 47 of the bun 44 exposed. The extensions
94 remain in place within the absorbent core laminate on top of
the layer of absorbent gelling material 41. This forms an
absorbent core pre-assembly.

Sheet Has Been Replaced
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the body-facing side of the absorbent ‘core pre-assembly ‘The
upper portion 47 of the tuft 44 of capillary channel fibers is
pulled through the s1it in the secondary topsheet 46. The
nonwoven layer 48 is positioned on the garment-Facing side of the
core pre-assembly. This forms the absorbent core/nonwoven sheet

laminate 51.

The components of the absorbent core/nonwoven sheet laminate
51 are then stitched together along stitching iines 70 such as

those shown in FIG. 7.

The absorbent core/nonwoven sheet laminate 51 and the other
components of the sanitary napkin are then assembled in the curved
form shown in Figure 14. The backsheet 40 material is first
placed in the curved form. The two strips of construction
adhesive 68 are placed on the backsheet 40 near the longitudinal
side edges of the backsheet material. The absorbent core/nonwoven
sheet laminate 51 1is placed in the form on top of the
construction adhesive 68 located on the backsheet 40 material.

The topsheet 38 is sprayed with the topsheet bonding adhesive
66 on its garment-facing side 38B. Preferably, the adhesive 66 is
applied in a spiral pattern such as that shown in FIG. 13. The
topsheet 38 is shown in Figure 13 in its final cut configuration.

(The topsheet 38, however, will often be in an untrimmed or
partially untrimmed configuration with excess material around the
periphery of the topsheet 38. This excess material will typically
be removed after the portions of the components of the sanitary
napkin that will form the longitudinal side margins 25 are
sealed.)

The topsheet 38 is then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 44 still protruding
from the core/nonwoven sheet laminate 51). This forms a-
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A preferred enbodi ment _of the absorbent core conprises the |aninate
ure shown in Fi ghheepre-assemblad sapitary papkip; igdtaken out of the curved

form shown in Fig. 14. The longitudinal side margins 25 of the
pre-assembled sanitary napkin are sealed as follows.

The sanitary napkin components may be maintainecf ‘in a curved
configuration in some suitable manner. Preferatﬁy, the components
are maintained in a curved configuration by using the curved form
shown in Fig. 15. The curved form shown in Fig. 15 is preferably
turned on its side edge 98. The pre-assembled sanitary napkin is
placed on the outside surface of the curved form. The
pre-assembled sanitary napkin is placed so the longitudinal side
margin 25 to be sealed is positioned on the side edge 98 of the
‘curved form as shown in Fig. 15.

The side edge 98 of the curved .form shown in Fig. 15 is
perferably oriented approximately perpendicular to the inside
surface of the form. '

This allows the seal to be formed when the- Jongitudinal side
margins 25 of the pre-assembled sanitary napkin are placed on a
curved surface and bent out of the plane of the adjacent portions
of the topsheet 38 toward the surface of the pre-assembled
sanitary napkin that will form the body surface 20A of the.
sanitary napkin when they are sealed. Specifically, the
longitudinal side margins 25 are bent out of the plane of the
'topsheet at an angle of approximately 90° toward the topsheet 38.

The bending of the longitudinal side margins 25 out of the
plane of the topsheet 38 before sealing aids in creating the
aforementioned overlapping by foreshortening the distal edges 258
of the 1longitudinal side margins 25. It also provides the
sanitary napkin with cross direction curvature, and assists the
longitudinal side margins 25 in standing up.

Thls Sheet Has Been Replaced
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preferred process described herein, the longitudinal side margins
25 of the sanitary napkin 20 are sealed by a heated element. The
heated element is essentially used to "iron" the longitudinal side
margins in a configuration where the distal edges 25B of the side
margins 25 are in a (preferably curved) foreshortened state.

30

The heated element can be any suitable type of heating
device, such as a heated plate, a bar sealer, a spatula type

sealer, etc.

In other embodiments of this process, the longitudinal side
margins 25 can be sealed in a curved configuration in alternative
manners. -Any méthod of maintaining the longitudinal side margins
25 in a configuration with the distal edges 25B of the same in a
foreshortened condition can be used. Such methods include, but
are not limited to crimping the longitudinal side margins 25, as
well as affixing a piece of tape to the longitudinal side margins
25 can be used.

The effect of sealing the longitudinal side margins 25 in

such a manner is that a multiplicity of very small areas or

~ portions along the longitudinal side margins 25 of the sanitary

napkin overlap before the longitudinal side margins 25 are sealed

(i.e., it creates many barely visible mini-tucks). This provides

the Tongitudinal side margins 25 (and, thus, the sanitary napkin
20) with curvature.

It is also within the scope of the present invention for the
seal to be formed when the longitudinal side margin 25 of the
pre-assembled sanitary -napkin is placed in or on some other
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sealed in a single form.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of thé sanitary
napkin (or other portions of the components), and cutting the
excess material outboard of the perimeter seal can be performed in
any suitable manner. 7

For instance, the remainder of the perimeter of the sanitary
napkin can be sealed while the sanitary napkin is in a curved
configuration. Alternatively, the remainder of the perimeter
could be sealed when the pre-assembled sanitary napkin.is in a
less curved configuration, or even a flattened configuration to
form a more gradually curved product and/or a product having
differential curvature, (For ekamp]e, the end regions 28 and 30
could be flattened and sealed to provide end regions that are less
curved than the central region 32.)

{2) Making The Sanitary Napkin By Machine.

Figure 16 shows an apparatus 100 that can be used to make the
saritary napkin of the present invention.

The apparatus 100 comprises the following basic components:
a frame 102, a curved forming shoe 104 slidably mounted on the
frame 102, and a pair of plungers 106 and 108. The components of
the apparatus 100 are examined in greater detail below. :

The curved forming shoe 104 serves as the curved form when
the sanitary napkin is made on the apparatus 100. The curved
forming shoe 104 is perferably provided with a recessed center
portion 110, a plurality of vacuum holes 112, and a pair of
silicone rubber inserts 114 on each side. A conventional vacuum
source (not shown) is connected to the vacuum holes 112 on the
curved forming shoe 104, '
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The vacuum holes 112 provide passageways for air to pass
through when the vacuum is turned on. The vacuum source draws a
vacuum through the vacuum holes 112. The vacuum is applied when
the untrimmed sanitary napkin is placed on the curved forming shoe
104. The vacuum holds the untrimmed sanitary napkin in place
during the sealing operation.

The curved forming sho_é 104 slides with the untrimmed
sanitary napkin thereon in the direction of the arrow in Fig. 16
between the plungers 106 and 108.

The plungers 106 and 108 perferably comprise pneumatic
cylinders 116 and 118, heated sealing elements 120, strip heaters
122, and fnsulated element mounting blocks 124. The heated
sealing elements 120 preferably have plasma coated faces that will
come into contact with the sanitary napkin.

When the forming shoe 104 is between the plungers 106 and
108, the plungers are activated so that they move inward (in the
cross machine direction) toward the forming shoe 104. The heated
sealing elements 120 seal the longitudinal side margins 25 of the
sanitary napkin with the silicone rubber inserts 114 serving as an
anvil against which the force exerted by the plungers 106 and 108

is applied.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of the sanitary
napkin, and cutting the excess material outboard of the perimeter

seal can be performed in any suitable manner.
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C. ter e Method -- Foreshortening One or Mor

om of the Sanitary Napkin.

The second basic v}ay of providing the sanitary napkin with
curvature is by foreshortening one or more of the components of

the sanitéry napkin.

~ This method can be carried out in a number of ‘ways. The
preferr:ed embodiment of this method involves constructing the
sanitary napkin flat. One one or more of the components (such as
the topsheet 38) is stretched and secured to an underlying
coniponent or components (such as the backsheet 40). The stretched
component is allowed to retract. This foreshortens the stretched
component and generally causes the sanitary napkin to curve inward
along the surface of the sanitary napkin that is nearest the
foreshortened component.

(It is possible in other embodiments, however, that the
sanitary napkin might curve inward along the surface that is
farther away from the foreshortened component. The direction of
curvature of the sanitary napkin depends on the characteristics of
the other components of the sanitary napkin. For instance, if a
= soft, thick, and flexible material is placed on the outside
i’ surface of the foreshortened component, this could make the
sanitary napkin curve inward along the surface that is farther
away from the foreshortened component.)

_ For simplicity, the following description of this process

will be described 3n terms of one preferred embodiment of the

process in which the topsheet 38 comprises the component that is
| . stretched and attached to the other components of the sanitary
‘*‘ napkin.

The topsheet 38 material used in this process should have
some elasticity. (That is, the topsheet material should be capable
of extending and retracting.) The topsheet 38 material can
comprise many of the materials described above. Preferably, the
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‘?,»- about 50 to about IE@ nﬁquﬂ&pﬁﬂ"&%ﬂ’&aﬁ‘@ ahF?ﬁl% 1§hg sepitary; pa pkin is
gseS up to about Wﬁ%éwawa ofelsudt ﬂﬁl&heuaﬁpﬂdc&ﬁohuﬁb:ﬁhe topshest 38 in a
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g Fol | owi the tdimensfonsi of, thee backshestudBus Heupag ctirves upward to
“ relieve the tension in the topsheet. The attichment of the
stretched topsheet 38 to the other components can be thought of
somewhat 1ike the stringing of an archer’s bow.

_ The topsheet 38 material preferably has relatively small
amounts of extension and recovery properties. The topsheet 38
material should preferably not extend appreciably under the forces
associated with wearing the sanitary napkin. This will ensure
that the curvature is permanent throughout use. Otherwise (if the
topsheet 38 was able to extend appreciably during wear), the
extension of the topsheet 38 would cause the sanitary napkin 20 to
flatten out and lose its curvature.

The topsheet 38 should have sufficient elastic recovery
properties so that if the end regions 28 and 30 are pushed
downward to flatten the sanitary napkin during wear, after the
forces on the end regions are removed, the end regions will tend
to spring back up to their original positions. " As the product
recovers its shape during use it helps bring the pad in contact
with the body. It is also important that the topsheet material be
soft and drapeable enough such that it maintains intimate contact
with the underlying components throughout use as well.

The topsheet 38 material may be stretched unifqrm]y along its
length in the process of the present invention. That is, all
portions of the topsheet 38 may be stretched the same amount.

Preferably, however, ' the topsheet 38 maf.erial is
differentially stretched. The term "differentially stretched®, as
used herein, refers to- a process in which some portions of a
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Fig. 19 shqus that in a preferred process of making the
sanitary napkin 20, the topsheet 38 is stretched longitudinally
more in those portions that will lie in the central region 32 and
in the longitudinal side regions 36 of the comp*iete'ly assembled
sanitary napkin 20.

This is done prior to completely bonding the topsheet 38 to
the backsheet 40. The differential stretching of the central
region and the longitudinal side regidns of the topsheet is
achieved by first stretching the entire topsheet 38. The topsheet
38 is then secured to the backsheet 40 along the longitudinal side

margins 25, but not elsewhere. After securing the Jongitudinal
side margins of the topsheet 38 and backsheet 40, the topsheet 38
is allowed to relax. This removes the tension from the remaining
: portions of the topsheet 38. The topsheet 38 is then bonded to
the backsheet 40 around the remainder of the perimeter of the
sanitary napkin.

gy ged B e A

The advantage of selectively tensioning portions of the
4 topsheet 38 is that it can be used to create preferred types of
curvature. Stretching the portion of the topsheet 38 more in the
central region 32 and the longitudinal side regions 36 of the
sanitary napkin will produce greater curvature in these regions.
This may be desirable to avoid making the end regions of the
product tend to roll up. It also may be desirable for shaping the
sanitary napkin to the configuration of the body  for better
product fit.

The topsheet 38 nééd only be stretched a relatively small
amount of its unstretched iength (for example, 1 or 2% to about
13%, or more preferably, 5 - 10% of its unstretched length) to
impart curvature to the sanitary napkin 20. In other embodiments,
it could be stretched more or 'less.
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kness of fromabout 0.012 mm (0.5 ml) to about 0.051 mm (2.0 mls).
}Iary polyethyl ene {4d NFypi485F napkin could be provided with curvature by
i stretching other components of the sanitary napkin 20. The other
components that can be stretched can also include; but are not
limited to the secondary topsheet, and virtually any other
component of the sanitary napkin. That is, provided that this
other component or components are extensible and contractible.
Thus, the capillary channel fiber bun 44 could not typically be
stretched to provide the sanitary napkin with curvature.

To provide the desired direction of curvature, the
z-direction location of the stretched component, as well as
characteristics, such as the flexibility of the adjacent
components must be taken into consideration in choosing the
component to be stretched.

The stretched component(s) of the sanitary napkin may be
joined to the backsheet 40 at their perimeters as described above.
In alternative embodiments, the stretched component(s) can be
joined to some component or components other than the backsheet
40. The only requirement for such other component{s) is that it
be stretched less than the stretched component.

Further, the components may be joined together at locations
other than their perimeters and still provide the sanitary napkin
20 with curvature. The components will typically have to be

. Joined at at least two places to impart curvature to the sanitary
napkin. These two places should be selected so that they are
located at places other than at the intersection of the
longitudinal and transverse centerlines. :

Ih alternative embodiments, the component of the sanitary
napkin that is stretched does not have to- comprise a layer (or
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‘ é@% ﬁ& XP- 39385. The backsheet 40 is prefm 92/06052
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bt he backsheet 40 may per vapors to escape fromthe absorbent

. (1.e., the backsheet 40. may be breathable) while still preventing
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ets can al so use evi ces here

| Capillary cRIary FhapkinGite. nearf)y thmeﬂgalmchaﬁqsmgk.oﬁ abe sanitary
pref.ﬁr bl y has a t“ﬁe@ﬂnbun%ﬁ (éitramﬂw““th?‘l‘kﬁ%om' 'ﬂ?ity shanppbtdlidec’ fiend
20 thay are pOSItlocr:]omprisee ngrh% a strip of matter'aeﬂa t?\ { ?s stcr'%tt.ce:hed2 and secured
which provides the sanitary napkin with curvature. Preferably,
conventional elastic strands are not--used solely for this purpose
for the reasons discussed above.

The processes described above could be used to provide the
: sanitary napkin with' lateral curvature. This lateral curvature
could be instead of, or in addition to, the longltudxnai curvature

provided by the process descnbed above.

In other embodiments, some of the techniques described in P&6
U.K. Patent Application 2 168 253A published in the name of Baird,
et al. on June 16, 1986 and in U.S. Patent Application Serial No.
07/882,738 filed in the name of Taylor, et al. on May 14, 1992
could be used in the construction of the sanitary napkin.

Elastic members (used in some sanitary pads to provide 3-D
shaping) may not be comfortable or perceived as comfortable by
consumers as well as creating gaps between the sanitary pad and
. . the wearer’s body which can provide opportunities for menses fluid
i leakage. In addition to the consumer drawbacks of separate
elastic members, these materials add cost and complexity to
manufacturing these types of pads.

By using the elastomeric properties of one of the components
of the absorbent’ article, almost any absorbent article which is
made today can be made using this technique. It is believed that
this technique will result in a smooth, curved absorbent article
which ideally fits the wearer’s body more closely and more
comfortably than flat absorbent articles or absorbent articles
that rely on elastic members to create curvature. Absorbent
articles that fit the wearer’s body closely and comfortably
provide better protection from soiting.
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That is, the tufted portion of the bundle of fibers is typically

8 oried on t%ﬁ of the core 42. The | ower portions of the bundl ;‘P&im.ésw
06052

s may, Q01 al so be positioned on top of the core 4

portlons of the bundle of fibersqgre preferably inserted within the
42 or positioned under the absorbent core 42. The tuft can be
d by forming the fibers in the upper portion of the 'bundle of fibers

a | oop. These fibers gpepthi@n ei:ﬁbé\im%ads holveedy, |tﬂ@p§€\'éteﬂiﬁq3lﬁoﬁﬁdoﬁb used
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In still other embodiments (or all the processes described
herein), the sanitary napkin 20 could also be provided with
optional elastics. These elastics could bé applied in any manner

known in the art.

D. Alternative Method -- Lengthening One of More

Components of the Sanitary Napkin.

The third way, noted above, of the curving the sanitary
napkin 20 is by some suitable process which results in lengthening
one of the faces of the sanitary napki_n 20.

This can, for example, be done by stretching the' backsheet 40
of the sanitary napkin 20, or by heating and stretching the
backsheet 40. '

The stretching in such a process could be carried out on a
flat pre-assembled sanitary napkin that is bonded at places other
than the longitudinal side margins. The pre-assembled sanitary
napkin could be placed in or against a curved form. The backsheet
40 can be stretched for the pre-assembled sanitary napkin to
assume the configuration of the curved form. The longitudinal
'side margins (or some other suitable portions) of the
pre-assembled sanitary napkin are then sealed while the
pre-assembled sanitary napkin is in a curved configuration. This
will result in a sanitary napkin that is curved inward along the

topsheet 38.

In alternative embodiments, some component or components

other than the backsheet (or in addition to the backsheet 40)-
could be extended. /
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ect to col l apse during use. (The twsting typically refers to
- tational forces on the | oop.) In anot §

t (g@o%m}ﬁlli Fig. 7A), the central portion-of the |ayer © /US92/06852
f channel fibers can be gathgged into a plurality of small "l oops"
Es". These |l oops or tufts extend upward fromthe | ayer of

¥ channel fibers to firmy contact the topsheet. Moreover, the
itufts are posi twmedgmnal Iprimptlbe odéseudsedr t iabove sne‘mtilugt to
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tiveg enfganci ng fl ui gawg f Qfreof the article.
nghl t agy channel ?‘oéﬁps are f| ers avi n\éﬂg%gg% C%?ormeg ,

ner The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as 'any corresponding
published foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted

ry that any of the commercially available materials aor products

ng described herein teach or disclose the present invention.

. While particular embodiments of the present invention have

‘: been 1illustrated 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 1is 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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p-referably, on their exterior surfaces. Figures 8 to 11C show

i;es of so es _of capillary channel fibers 90.
Sui &%& I | ary channel fibers are described bel ow, Wﬂﬂlﬂ
i0l.1 owi ng patent applications whi cgﬂv\pre filed on July_23,.1991: U-S,

. Application Serial No. 07/734,4

] filed in the nanes of Tho
fl). . Patent Application Serial No. 07/734,392 filed |H“}ﬂﬁm @I{ ulmulll
gion, et al.; and," U S. Patent Application gepjds No.

nanes of

1. An absorbent article for wearing in the crotch region of a
wearer’s undergarment, said absorbent article having a body
surface, a garment surface, a longitudinal centerline, a
transverse centerline, two longitudinal side edges, two
transverse end edges, a first end region, a second end
region, said end regions each extending from one of said
transverse end edges part of the way toward said transverse
centerline, said absorbent article comprising:

a liquid pervious topsheet, a liquid impervious backsheet, an
absorbent core positioned between said topsheet and said

backsheet; and

a longitudinally-oriented resilient hump-forming element
positioned along said longitudinal centerline between said
body surface and said garment surface, said hump-forming
element having an uncompressed configuration and a compressed
configuration that said element assumes when subjected to
laterally inwardly-oriented forces, said hump-forming element
comprising an upper portion that is nearer the body surface
of said absorbent article than the other portions of said
hump-forming element, and longitudinal sides, wherein when
said absorbent article is subjected to 1laterally
inwardly-oriented compressive forces, the longitudinal sides
of said hump-forming element move laterally inward toward
each other and the upper portion of the hump-forming element
rises upward in a direction away from said garment surface,
said topsheet, hump-forming element, and absorbent core being -
in continuous contact with each other when said hump-forming
element moves between its uncompressed and compressed

configurations,

wherein said hump~fbrming element is resilient in résponse to
such laterally inwardly-oriented forces so that said element

eplaceg tends to return toward its uncompressed configuration when

I
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by, ,et. al . .These patent applications may be referred to collectively

" GO d3/di7g2 Channel  Fi-ber” pat effibis ShedtiHaa BeamRepldoed t abl PCTAUSI2/06052
8| firbers are al so described in EP ation 0 391 814
shed. Cct ober 10, 1990. - 7%l e api |l ary channel

I on

b can be used herein, the foll ow ng descrip | scusses sone

fred characteristics of the capillary channel, fibers,.90 that jare
horated i nto t hesaisbofanses areivemoyeds and Saigy dwmppferming element is

-i ber Mbr phol 0gyaisq resﬁ*?ﬁnt ¢ i#dsga.yse ofnfurices' iexerted 9%h thes body
above, have capi]lary_channe]s 0

| e 2 hejr _outer, . surfaces.
the capillary SWekace of; saids 3@%9”81‘%(?‘%{19&5 a‘hhoq Lilgai E}I""E@ethe
woul d provi de s?mn@ﬁdgwﬁag[ capillarity, it is preferred that such
w core fibers not be enployed. In general, providing capillary
el fibers wwth a central. hollow core would require the fibers to be
that stiffer 2hanThelesbsopbent arbidlet b€ Chaimr Al having wi Kentweal vegiompda

which said hump-forming element is located, said hump-forming
element provid-in'g sajd absorbent article with a hump on the
body surface of said absorbent article, said hump having a
base, and said absorbent article having longitudinal side
regions outboard of the base of said hump, said Tongitudinal
side regions being more flexible than said central region,
wherein said absorbent article is provided with at least one
bending axis in each of said longitudinal side regions along
or laterally outboard of the base of said hump.

3. The absorbent article of Claim 2 wherein parts of each of
said longitudinal side regions are located laterally outboard
of said bending axis, and at least a portion of those parts
of each of said longitudinal side regions located laterally
outboard of said bending axis is predisposed to bend upward
when said sanitary napkin is subjected to laterally
inwardly-oriented compressive forces.

4. The absorbent article of Claim 3 wherein :said bending axes
are located in said absorbent core.

5. The absorbent article of Claim 4 wherein the portions of said

longitudinal side regions located laterally outboard of said

" bending axes are capable of returning toward their

uncompressed positions when 1laterally inwardly-oriented
compressive forces are removed from the absorbent article.

6. A curved absorbent article according to Claims 1, 2, or 4
wherein when said garment surface of said absorbent article
is placed on a planar surface, said transverse end edges of
said absorbent article.are spaced above said planar surface.

L




Most prefera

8.

10.

11.

JJ core running through a caplllary channel fiber would also not be

d to qui ckl ick up and deliver liquids, since the |iquids '
‘find theiW X782t he end of- a fiber béfore proceeding int o%”’mﬁ
.core, and to deliver liquids the _end of the capillary channel

gul d al ways have to be in direct Gontact with the absorbent core

The capillary channel fibers 90 are preferably either bent

referably, in 2rcur ed conflgur%tolgﬁ%“ Fl'a#mllé &hemg{,@ 6 wherein sai

e Euryed; ;3

longitudinal side edges of said absorbent article are als
spaced above said planar surface.

The absorbent article of Claim 7 wherein said hump has a bas
that comprises longitudinal side portions and transverse en
portions, and said end regions are more flexible than saj
central region, and said absorbent article comprises hump/en
region axes located at the transverse end portions of th
base of said hump or 1ongitudinally outboard of th
transverse end portions of the base of said hump, and sai
end regions can bend about said hump-end region axes. '

The absorbent article of Claim 8 wherein at least hortions 1}
said hump/end region axes are generally oriented in th
transverse direction.

The absorbent article of Claim 9 wherein said absorbent
article additionally comprises a fastener for attaching sai
absorbent article to the wearer’s undergarment, and saic
fastener is located only in said end regions.

The absorbent article of Claim 10 wherein said garment
surface of said absorbent article is capable of separating
from the wearer’s undergarment in the central region of the
absorbent article while said end regions of said absorbent
article remain attached to the wearer’s undergarments.
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R capi |l | ary channel fibers 90 may be curled in a nunber of ways,

Wuding, but not linmted to: (1) selectively heat pUEMISIRI0S052 e
er s eoobam7sye fromtheir formng die; (2) fibers made fromsynthetic

pol@ners such as polyesters can be curled by stretching, followed by

refaxation, or by passing the fiber urdddf tension around a sharp edge,

f ol owed by relaxation, or (3) by imrersion in nethanol. In a preferred

no@, the fibers are substantially helical. Watever neans are used to

crifhp or otherwi se gather the capillary channel fibers, they can, if
J red, be carded to forman assenbly of fibers. - The preferred

Itude of the curls is in the range of about 0.1 mmto abgut 3 nm and,
cally, the frequgpcy of the curls is fromabout 0.5 peg of fiber to
abqut 5 per cmof fiber\/«& g8wit h anpl i tudes of about nm and a

fr gguency of about 38: ' in the higher
tated ot herw se,
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*average capillary channel fiber having a straight-line |l ength of about *§
1s” curled ?ﬁﬁaﬁfed to provide optinmal fibers having a Iengbﬁnggs
about 0.5 cm out 1.5 cm The capillary channel fibers EV'N
inded to pronote passage of liquids in the_, i" di rection of absorbent
icl es. ThIS IS showmm with reference to Fi i 7. Figure 7 shows that the
‘(or x") axis is referred to as the "nachine direction", inasnuch as,
g manuf acture the articles pass through the machine in the direction

jhi s axis. The short (or "y") axis is referred to as the "cross

fotion", since it is the direction across the wwdth of the article. The
alrectlon Is the direction proceedi ng down through the topsheet,

lye into the

Fig. 4
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.Er of capillary channel fibers, and thence i'nto whatever fluid storage
e that may be provi ded. The objective is to provi gggusspdsesy of
i | | ¢h o3/AZEPN bet ween t he t opsheet 38 and underlying |ayer or |ayers of
articles herein, such that liquid is drawn in the "z" direction and

y fromthe surface of the article into its ultimate storage |ayer.
firically, capillary suction is related to adhesion tension and inversely
jated to the size of the openings -gipg¢., in the typical case, the

nings in the topsheet will be larger than the intra-fiber capillary
innel's, which, in turn, will be larger than the inter-fiber capillary
nnels in a fibrous storage core. The surface hydrophilicity of the
ponents of each |layer can also theoretically affect the capillary

'tion gradiént. The capillary channel fibers 90 in at |east the

ier portion 47 of the tuft 44 are preferably oriented generally in the
irection. The ends of the |ooped capillary channel fibers in the tuft

@ be cut to provide a fleece-like, z-directional- bundle of open-ended

ji | | ary channel fibers. 82,

30
32 20
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gt her, by providing sone underlying capillary channel

dst ant.i~al I.ymgg)oi to the machi ne direction,
hi ne directionl so pronoted, which

enhances the overall useful absorbency, § the article. Further, by'

enting the capillary channel fibers of tﬁgqlomer portion 49 of the tuft
SP the machine direction, fluid flowin the cross direction is

irolled, thereby mnimzing, or even entirely avoiding, |eakage of fluid

In t he | ongi tudi nal side®edges 22 of Tie—glicl e.

fibers that lie .
fluid fl ow i n POE/US92/06052

-

et Has Been Replaced
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§ unlike apsorbent articles of the prior"art which utilize fibrous
whi ch conprise inter-fiber capillary voids and rmove |i RCEAS
ect NOWIMIBLi n the x, y and z directions, the intra-fiber—capritary

el s 92 of the capillary channel figf_rs 90 can be used tonﬁ)srénﬁ s Been Replace
1'dn “

able fluid directionality. In addi since the capill arl ﬁm\wmn

us layer of the present invention resides in the fibers 90
r than in inter-fiber spacings, capillarity is not |ost wh
-fiber spacings becone di aced. Ao

ber capillary action.
with the physics-of fluid
herein conveni ently make
sheet, capillary channel
to draw fluigg_in the

L it owill




_1np|oyed to establish such z-dirQCtion fluid-flow gradient. For

I f the qﬁgyg pacings in the topsheet are snaller than the
f the capi Iar%ﬂgﬁgnnel fibers (and such intra-fiber channel RGVHS92/060:
b as 90 microns nma

_ y be useful for transpog){fug relatively thick
f fsuch as nenses), then the desired gradi ent can be established, for
s b by selecting a topsheet which is more hydrophobic than the
c hny channel fibers. _ - 37-
| j This Sheet Has Bee
|
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29

90

Fig. 12

SUBSTITUTE SHEET



4t hey are spinnable such that they
By channels. Conveniently, the polymers are nelt-extrudable.

| l.ary Qhannel Fi ber Structure and Surface Properties. The

y ch‘ﬁﬁ&%é bﬁers 90 can be prepared from any conveni ent pOL/USS2r06052

S %7 g when wet. Pol ymers such as pol yet hyl ene,

yI ene, polyesters (preferred), andz) |Qe'l | ke, are useful herein, so
3 be formed with external

'y, the capillary channel fibers herein will be prepared froma

gC poI yet hyl ene terepht haIaLe_paLthrELﬁeLt_haw ng an i nherent

"I'V') of fromabout 0.6 to about O. (IVis atermof art and

y
g determined in well- knovx'ﬂ'“s een °ed for exanple, US.
1,829, 761 at colum 8.) ' ﬂ'l channel fibers 90
pr ef erly have a deni er (denier pe ") of about 10 (at an IV

0.9) - 22 (at an IV of about 0.7). However, it is to be understood

ic denier of the fibers used is within the di scretion of the

66
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rnulator and the denier can easily be in the range of 25. The -

pth”Wﬁdth ?; gyt he capillary channel's herein is preferablypggnuses?060s2
proce55|g§5res rictions, as well as for econom c reasons, a depth:wi dth

tio of about 1.3 is typlcally enpl oyed. Eifgcal and readlly produci bl e

pi | l ary channel fibers which are quite s factory for use herein thus

ve a depth-of-walls of about 48 mcrons and a w dth-between-walls of

iut 37 microns. The walls, thenselves, are typically about 3-15 mcrons

ck Al t hough .variations in these dimensions are accept abl e,

pi | l ary channel fibers prepared from polyester and having these

ikacterlstlcs are quite effective for their intended purpose. Such

berss can be prepared using conventional operating equipnent and readily

hstand pressures of f{ ' ' ' .

beci al |y sanitary napHins and pantiliners® wthout collapse or spreading

the capillary channell walls to such an extent that their jcapillary

ction is |ost.

D4

Fig 14
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s on . The capillary channels 92 can be of various shapes. Certain
_'e‘”s:"'"can of fer particul ar advantages in particul ar productpGu7SoRA0605DS .
‘exaWiD®3/01782 haped", "H shaped", and "V'-shaped capillary channel

rs 90 may be used. The "H shaped". fibers are one preferred shape.
hernore, the basic shapes may be ryﬂ&at ed (see Figures), or even

ched, to produce fibers '

106 /‘///100' .

Iﬁg.lﬁ ™

[
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Ei_"ni ng mul.tiple channels. The nultiple "U' fibers of Figure 10 offer.
hdditi onalWﬁes of having additional capillarity due to PCT/US92/06052
-t o-face contact and being easily curled. The. manuf act ure of

|l ary channel fibers of ‘the type enpl qug ﬂﬁrei n is described in EPO
ication 391,814 (cited above) and in co- é ing U S. ”
inuation-In-Part Application entitled "FI BERS CAPABLE OF SPONTANEOUSLY
BPORTI NG FLUI DS", Serial No.07/736261, filed July 23, 1991, Inventors

i ps, Jones, et al, Eastman Chem cal Conpany,. and in the co-pendi ng

i Pat ent Application entitled OPEN CAPI LLARY CHANNEL STRUCTURES,

IDVED PROCESS FOR MAKI NG CAPI LLARY CHANNEL STRUCDHERES, AND EXTRUSI ON DI E
)SE THEREI N', Serial No. 07/482,446, filed g& 2
at ors Thonpson and Krautter.qgq4~_ Wile tho~
tapi |l ary channel fibers herein ére\not
iafe t hey absorbent to urine or bl oog«

laced

e
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__: ) -

i 1ic. X - 39- The surface

-« Jal ' ic fibers involves processes which are WHCE/XS92/06052)
SosnifE '

Kt en literature. In general such processes involve

ng the surface of the fibers with f hydroph|I|2|ng agent ™"

fIIy a surfactant. The hydroph| M ng agents are preferably added
polymer 'to drawing of the capillary channel fibers to their final

iTyplcaI surfactants useful in such processes include various nonionic
Ji oni ¢ detersive surfactants of the general type known in the |aundry
it ur e.

32
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o . | Aho24p -7 5107
Hydrophilizing agents include wetting agents such as pol yet hyl ene

gl ycol nmpnol aurates (e.g., PEGOSPERSE 200M., a, -1901'"}?' g‘,ﬁg—g@ﬁf __‘299_:_.‘ ...... o
nmonol allurat REMACED! sEEOf LONEg™ ., Wllia _ L 24 s
et hoxy EtB@lscﬁtﬁ'&l gg@h_q!‘sto% % VALPO 3, avaj I% b ol @r‘ﬁda '''' IR d?
York, Neci¥pidy U '

..........

, Uypes of hydi dhhi Fidkh a&éﬁﬁé“’and =d 7k

~t eshni %m%{k(ﬂl S;?a e usea 489 gf di ng those we?’l RAOWE Paetd et el Féd"f‘-
[ n\‘c he% pgsrtrac d e P’t‘s‘ frori]ncrqasi ng ¢ki ngzger faegedhd® o paged .-
i nprov i (QJ:, L_ &5 e ‘p 1B pegetii-gs: et c. iM (3) Arrangement
of thek LY ar ‘?ﬁaﬂnel Fi-bers........... ~| ntonEirbrops HdMls, .
I n general the’ capillary channel Tibers 90 vm’rl be l-ai-d ~-downr—TTto"a

bundl e of such fibers. for use in the absorbent article. In a preferred

enbodi ment, the bund®BSORBENT ARNICLE HAMINGRESILEENT OENTER d down in a
batt and gathered into a tuft to formthe hunp 72. .

ELD E_INVENTION

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.

ACKGROUN E_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 ‘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 sanitary napkins continues to be

a formidable undertaking, although a number of improvements have
been made fn both their materials and structures. However,

~ eliminating leakage, particularly along the inside of the thighs,

This is the replacement shest
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.Such batts will typically have a caliper in the range fromabout 0.1 in
(0.25 cm) to about 0.7 in. (1.78 cm, preferably fromabout 0.1 in (0.25
cm to about 0.4 in. (1 cnm for use in sanitary napkins; preferably from
abaout- 0.05 in. (0.13 cm to about 0.15 in. (0.4 cm for use in pantiliners;
and preferably fromabout 0.1 in. (0.25 cm to about 0.5 in. (1.3 cn) for
use' in infant diapers or adult incoanQence gar nent s.

- 40-

without, compromising fit and comfort, has not met the desired
needs of the consumer.

Leakage from sanitary napkins- is generally attributed to 2
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 7leakage 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, and providing sanitary napkins with elasticized
tongitudinal side edges.

Sanitary napkins provided with wings of various types (not
all of which do not wrap around the wearer’s panties, or control
side leakage, however) are described in Japanese patent
publications 40-36391, 46-12554, and 50100399, and in U.S. Patent
4,285,343 fissued to McNair on August 25, 1981, U.S. Patent
4,589,876 {issued May 20, 1986 to Van Tilburg, U.S. Patent
4,608,047 issued to Mattingly on August 26, 1986, and U.S. Patent
4,687,478 issued August 18, 1987 to Van Tilburg.

Sanitary napkins provided with elastics of various types are
disclosed in European Patent Application Publication No. 0 091 412
A2 published October 12, 1983, P&G UK Patent Application 2 168 253
A published June 18, 1986 (which also discloses means for holding
the side flaps therein in an upwardly folded configuration other
than elastics), and U.S. Patent 4,701,177 issued to Ellis, et al.
on October 20, 1987, U.S. Patent 4,758,241 issued to Papajohn on
July 19, 1988, U.S. Patent 4,770,657 fssued to El1is, et al. on
September 13, 1988, U.S. Patent 4,944,735 issued to Mokry on July

This is the replacement sheet
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For use in disposable absorbent articles, such batts wll typically have
fromabout 0.003 g to about 0.016 g of fiber per 1 cnferr] surface area,
and will have from about 0.003 g to about 0.03 g capillary channel fiber
per1 cnferr] volune (nmeasured in the unconpressed state). The anounts of
fiber per unit area and per unit volume for pantiliners, diapers and adult
i ncontinence garnents can be cal cul ated pased on the differences in
cal+per, noted herei nabove. Preferably, the denier and strength of

t he caplllarX channel fibers will ‘be.chosen such that the batt of fibers

will have a 3hii1996§ amd :\LSy Patenter5,082:ak2)| 4ssvedipin,Mokoy, onnaelsprléf,erabl y
at |east aboygg 90‘%meT m&c%ﬁ%‘is frm thesd Yobumdrts aPbaifk r%:ﬁr@ﬁfdt

formfitting qualiti percent ages, ratios and proporti ns set
our inthis 8 pee fBH'-are by wei ght, unl ess ot herw se specified.)

Stated otherwise, for a typ| cal sanltary napki n, approxi- mately 1.5 g of

curled capillary,c nel ers vml de ar ctang ar’ . batt having a
surface area of QBEQH "Bét)e.bn{ er°r"F"d sectfons"bF “'tne sanitary

napkins detracts from comfort, in-use. Some users are not
. attracted to the “"winged" product, and others are nat satisfied
* with the barrier product.

There are also a number of problems with using elastics for
the above purposes. The addition of elastics increases the cost
of producing sanitary napkins. The attachment of elastic strands
to a moving web during the manufacturing of sanitary mapkins is a
fairly complicated and expensive process. The use of elastics
also creates wrinkles along the upper parts of the sanitary
napkin. Another problem is that the use of elastics for the
purpose of causing a sanitary napkin to assume a curved shape is
dependent on the thickness of the sanitary napkin. It s more
difficult to achieve curvature in sanitary napkins having
relatively thick absorbent means using elastics. Using elastics
in thick products creates stresses in the elastics which resist
the effort to impart curvature to the sanitary napkin. These
stresses also tend to cause the elastics to lose their modulus of
elasticity. The use of elastics also adds significant thickness
to the product’s longitudinal side barrfers. This often results
in a sanitary napkin that is less comfortable for the wearer.

Thus, the search for improved ways of reducing leakage from
the Tongitudinal side edges of sanitary napkins has continued.

Further, since a 1large part of most absorbent articles
remains relatively dry and ‘not utilized, the search for improved
wasy of divecting fluids from the point of deposit to the areas of
the article not fully utilized to avoid super-saturation and
reduce or eliminate leakage has also continued.

This is the replacement sheet
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batt could be suitable for use as | ayer which m ght be terned a "secondary
topsheet”, underlying the initial fluid-receiving topsheet of the type
di scl osed above. (4) Use of Capillary Channel Fiber Batts-
in _ Absorbent Articles. The capillary channel
fibér batts will have sonme anount -of holding capacity for fluids, such
as nenstrual fluids. Accordingly, “%he capi |l ary channel flber batts

xanpl e, oo AgRETEaRP uhderdaRhb€ TGS Hhe (fid, S, e oA *2%" L?[s
will be usednapkinssj andtheni henhhas @mgotmmpecfortaata&m suefmre shch
serve as a reapfs’ witl provide WNetear@rs hoRSERiEER TdfiMdrier 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 article. ' '

Several references that describe the use of fibers with
particular cross-sections having channels or grooves therein are
described in EPO Application 391,814, Phillips et al, published
October 10, 1990, U.S. Patent 4,723,954, Pieniak, February 9,
1988, U.S. Patent 4,798,603, Meyer et al, January 17, 1989, U.S.
Patent 4,973,325, Sherrod et al, November 27, 1990, EPO
Application 397,110, Latimer et al, filed August 5, 1990, French
Patent 955,625, published by Paul Chevalier on January 16, 1950,
U.S. Patent 3,121,040, issued to Shaw on February 11, 1964, U.S.
Patent 4,054,709, issued to Belitsin, et al. on October 18, 1977,
See also U.S. Patent 4,179,259, Belitsin, which includes some
curling disclosure, U.S. Patent 4,381,325, issued to Masuda, et
al., on April 26, 1983, European Patent Application 88306987.4,
publication number 0,301,874, published February 1, 1989, Wilkes,
et al., U.S. Patent 4,286,005, issued to Berger on August 25,
1981, U.S. Patent 4,623,329, issued to Drobish, et al., on
November 18, 1986, Japanese Patent Application 151617-1979,
published November 29, 1979, Teijin KK, U.S. Patents 4,842,792,
issued June 27,1989, and 4,954,398, September 4, 1990, both to
Bagrodia et al., U.S. Patent 4 868,031, Modrak et al, issued
September 19, '1989. |

The present invention is intended not only to provide a
curved, body-conforming sanitary napkin with the desired,
directional movement of fluids noted above, which allows improved
use of the overall absorbent capacity of the article and less
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-41- the capillary channel fiber pad into the core. Such cores may,
for purposes of the foll ow ng discussion, conprise an air-laid felt of
cellulosic fibers, or mxtures of cellulosic fibers with absorbent gelling
mat eri al s. Due to the extrenely.fine structure of the cellulosic
fibers in such absorbent cores, the c%res exhi bit high suctional forces

which tend t he capi Il cha neI fibers and into

t h:eccor an or Oaf‘iﬁaﬁﬁﬁg’ai%o"%*géﬁs f% ﬁt'égp?'%"g%&}y"t REOY rﬁ’@eﬂdﬂﬁf"éf teddrawrhys,

for a sani t ar ylwkiskithroughpithel- topskeetyhithereby enhancing the desired dry.
sanitary benefits, in-use,

Furthermore, = the articles which employ the technology
embodied in the present i{nvention are intended to be" 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 is intended to -
achieve the fluid directionality and handling characteristics
available from dense, but uncomfortable, cores in a soft, pliable,
Tow-density and comfortable pad.

It is, therefore, an object of the present invention to
provide disposable absorbent articles having improved fluid
absorption and retention. It is a further object herein to
provide such articles with improved fluid transport away from the
skin. It is a particular object herein to prmiide sanitary
napkins and pantiliners with attributes including, but not limited

to, improved softness and flexibility, improved fit and improved
stain reduction.

These advan;c.ages are obtained herein,:as will be seen from
the following disclosure.

SUMMARY OF THE INVENTION
The present invention provides a body-confoming absorbent
article, such as a sanitary napkin. The sanitary napkin of the
present invention has a longitudinally-oriented resilient
hump-forming element positioned to form a hump along the

Tongitudinal centerline on- the body surface of the sanfitary
napkin. '

- A preferred embodiment of the sanitary napkin of the present
invention comprises a 1iquid pervious topsheet, a 1iquid

‘This is the replacement sheet
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conprise fromabout 1 g to about 5 g of nultiple cellulosic fibers and,
optionally, fromabout 0.5 g to about 1.5 g of absorbent gelling material,
are overlaid with a capillary channel fiber batt prepared as descri bed '
above. As fluid proceeds into the article, it encounters the capillary
channel fiber network, which distributgs the fluid and then surrenders it
to the underlying absorbent core, thereby at |east partially "renew ng" the
capi | | ary chanpervioubebadksheet k andr an habsorbent néare.onThé dbisorbent core In

f d h i || i

econdary - d5pBREL;Tond cPesh Kne "ElReet B BN e ESIRRLD

Thus, the caandl bagksheatnaref joined dogethen yavpundr dhghpeniphespseéeithe

t her eby | eaviggs t onit d th
ereby | eavicaditdis hABRIEC! THe! SafttakyCRlipk fif 'a138P€aigISEs 28 I Fhgner! hen

surrender th ri'yi ng” absorbent core, and are thus.,able to
continue t he fopr atachingt thet Banidary napkin (%o the crotch regien jofthe

handl i ng chag 4 Sl if the conponents of such absorbent articles are
descri bed i n‘%gg&K gg?@aegfon Serial No. 07/915, 286 , entitled

Absorbent  Articles, Especially. Catanenials, Having |Inproved Fluid
Directionality" fHd flmpOférfifing element has an uncompressed configuration

and a compressed configuration. The hump-forming element assumes
its compressed configuration when subjected to laterally
inwardly-oriented forces. The hump-forming element comprises an
upper portion that is nearer the body surface of said absorbent
article than the other portions of the hump-forming element, and
Jongitudinal sides. When the sanitary napkin is subjected to
laterally inwardly-oriented compressive forces, the longitudinal
sides of the hump-forming element move laterally inward toward
each other and the upper portion of the hump-forming element rises
upward in a direction away from the garment surface to come in
closer contact with the wearer’s body. '

The hump-forming element is preferably resilient in response
to laterally inwardly-oriented forces. The hump-forming element
tends to return toward its uncompressed configuration when the
laterally-inward compressive forces are removed. The hump-forming
element is also resilient in response to forces exerted on the
body surface of the sanitary napkin in a direction toward the
garment surface.

The hump-forming element provides a hump on the body surface
in the central region of the sanitary napkin. The hump has a base
with longitudinal side portions and transverse end portions. The
sanitary napkin has longitudinal side regions outboard of the base
of the hump. The longitudinal side regions are preferably more
flexible than said central region of the sanitary napkin. The
sanitary napkin is preferably provided with at least one bending
axis in each of the longitudinal side regions laterally outboard
of the longitudinal side portions of the base of the hump. Parts
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names of H. A. Thonpson, et al. on the sane date as the present :

appl i cation. : -42- (5)

Cont act Between Topsheet and Capillary Channel Fi bers.
The batt 44 of capillary channel fibers is preferably kept in close contact
with the overlying topsheet 38. This can be achieved by a nunber of.
sui t abl e mechani sms. These include, but-%are not linmited to bonding the batt
44t o the topsheet 38 by adhesives, ultrasonics, and the |ike, or by

tensi onal fAtd&he Tomgitudinal side regions are located laterally inboard of

the bending axes on each side of the hump, and parts are located
laterally outboard of the bending axes.

Preferably, at least a portion of those parts of each of .said
Tongitudinal side regions located laterally outboard of the
bending axes are -predisposed to bend upward when ‘the sanitary
napkin is subjected to laterally inwardly-oriented compressive
forces. The portions of said longitudinal side regions located
Taterally outboard of said bending axes are capable of returning
toward _their uncampressed positions when laterally
inwardly-oriented compressive forces are removed from the
absorbent article. .

In addition, the end regions of the sanitary napkin are
preferably more fiexible than the central region. This may allow
the end regions to bend about (generally transversely: oriented)
hump/end region axes located at, or longitudinally outboard of,
the transverse end portions of the base of the hump.

Further, the fastener for attaching the sanitary napkin to

. the wearer’s undergarment may be located only in the end regions

so that the garment surface of the central region of the sanitary

napkin is capable of separating from the wearer’s undergarments

for improved contact of the central region with the wearer’s’ body

while the end regions of the sanitary napkin remajn attached to
the wearer’s undergarments.

ESC 0 RAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is- believed that the
invention will be better understood from the following descﬂption
‘which is taken in conjunction with the accompanying drawings fn .

which 1ike designations are used to designate substantially
identical elements, and in which:
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contact between the topsheet 38 and the capillary channel fibers may be

cl ose enough so that sone of the tufts of the capillary channel fibers 90
extend into the orifices of the topsheet. Thus, in a highly preferred -
node there is an interconnecting network between topsheet, thence into the
capi |l ary channel fiber pad, and thenge into the underlying absorbent core,
whereby fluid efficiently proceeds through the topsheet 38, al ong and

t hrough the capil C nel | nteo. t r Thi s

i nt erconnection ig u?%fgﬁgbﬁf#épﬁéé?ﬁgg&edvgk ?M@&%gﬁtaﬁg_lﬁaﬁn
stresses suciccondingrbe sther presepbciiention. shear, and pressure-rel axation
associ ated with physical novenents of the wearer. I f an adhesive

attachnent is used, several factors should be kept in mnd. The amounts of
adhesi ve used andFiQ\'é‘epe?ttﬁnai rschematic ¢ Torgitydinabnsideoviaw nPhi e t he

sticking of tupiedePnapKin shéwrlin FiyurBel YsShown Mbutme?ﬁﬂhesi_ve shoul d
e.

be nonirritating to the skin and toxi col ogi cal | y-accept ab The adhesi ve
should maintain its bonding properties when noisture is not present, i.e.

when the article Figupei Joisransélemavieccrossdsectional view of the sanitary
napkin shown in Figure 1 taken along line 3-3 (also shown without
flaps).

Figures 4 and 5 are cross-sectional views similar to that of
Figure 3 showing the effect of laterally oriented compressive
forces on the sanitary napkin.

Figure 6 is a perspective view of the sanitary napkin of the
present invention in one possible in-use configuration.

Figure 7 is an exploded perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1.

Figure 7A is a schematic side view similar to Figure 2, only
with the topsheet and secondary topsheet removed to show an
embodiment of the capillary channel fiber bun that comprises a
plurality of tufts of fibers.

Figure 8 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 9 is a cross-sectional view of a capillary channel
fiber having a “multiple H" shaped configuration.

Figure 10 is a cross-sectional view of a "multiple U* shaped
capillary channel fiber.

Figure 11 is a cross-sectional view of a modified *C* shaped

- capillary channel fiber.
This is the replacement sheet .
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nost preferably, when noisture is present, i.e., when the absorbent article
I's being used. Thus, it is preferred that the adhesive be insoluble in body
fluids. The adhesive should al so bond both to the material used to
manuf acture 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 hydrophilizati,on process, the nature of the
surface treatment will have to be conS|de?bd when sel ecting the adhesive.

Figure 11A 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 11B is a cross-sectional view of an expanded capillary
channel fiber.

Figure 11C is a cross-sectional view of a wholly collapsed

capillary channel fiber. (Such fibers are preferab1y not used
herein.)

Figure 12 is a'photomicrograph' sectional view of part of a
sanitary napkin 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 13 shows the underside of a topsheet and one preferfed
multi-spiral pattern of glue lines used to affix the topsheet to
the layer of capillary channel fibers.

Figure 14 1is a perspective view of a form in which the
components of the sanitary napkin could be assembled by hand. |

"Figure 15 is a per#pective view of a form in which the
components of the sanitary napkin could be sealed by hand.

Figure 16 is a perspective view of an apparatus that could be
used to make the sanitary napkin of the present invention.

Figures 17 and 18 are close up views of a sanitary napkin
being sealed on the apparatus shown in Figure 16.

Figure 19 is a plan view which shows the differential
stretching of the topsheet that could be used ‘to provide the
sanitary napkin with curvature.

Thie Is the replacement sheet
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Typi cal adhesives useful herein include materials selected froml atex
adhesives and hot nelt adhesives. Suitable adhesives are available from
Fi ndl ey Adhesives, Inc., as hot nelt adhesive 4031, and |atex 8085.- The
type of adhesive can vary sonmewhat depending on the type of hydrophilic

finish present on the capillary channel fibers. Suitable finishes -
I ncl ude Eastman's LK 5483, LK 5563, g%d nost preferably Eastman's LK
5570, as well as the polyner available as MLEASE T, which is

well -known in the detergency arts (see, for exanple, U S 4,6132,680) as a
fiber-coating soil rel easg_pol .nd mhlch S avallable fron1IC

Amer i cas. The adhes¥idils Use [JONOF, THE 1 g¥) pattern, however,
it is preferred that a spiral, or nultlple splral pattern, such as the one
i.llustrated in thur-_13 iye aie applied in
the spiral pattern usHg—a=—6r pM-d&lRy nozzl es at

| east as large as 0.6 mmis

A preferred ‘embodiment of a unitary disposable absorbent
article of the present invention is the catamenial pad, sanitary
napkin 20, shown in Figure 1. '

The term “absorbent article", as used herein, 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 “disposable”
is used herein to describe absorbent articles which are not
intended to be Yaundered 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.

The term “sanitary napkin®, as used herein, 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 hygi'ene or catameni a‘l_ pads such as pantiliners,

or other absorbent articles such as incontinence pads, and the
Tike. '

This is the replacement sheet:

Date: - ?2 APR 997 -



satisfactory. The anounts of adhesive enployed wll vary, but typically

range fromabout 0.05 g for a 2 in. x 5in. spiral pattern to about 0.07 g
for a-2in. x 7 in. spiral pattern, using a hot nelt adhesive. For a |atex
adhesive, fromabout 0.1 g to about 0.15 g for a 2 in. x 5in. pattern wll

suffice. The adhesi ves may be %pplied I n an open pattern network of
filaments of adhesive as is disclosédlin U S. Patent 4,573,986 which

i ssued to M net la v OF 4249 i t gb t
moans that uti 1| The einftary Sedlin’ 20chat P SRTACRS | EObGYY-CORBRITR e o

e an Egen pattern networ nprisin
lines of adrenfacespranbedy swifacet 20A-oand & pgavmentarsusface,r20B.| | dIber at ed

e ague or StaRy nPRINE0, 16 AOURSHN FilureS 83 Vitwed Trin 73 epayc., | °

ot o Con” NTAAERI 2. The $odk Surgacs 20k dhinkendsd i bpoRTad Goemten o1

on June 27,0 %88 body of the wearer while the garment surface 20B is on-the
opposite side and is intended to be placed adjacent to the

wearer’s undergarments when the sanitary napkin 20 i's_ worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline, L, 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
1ine, axis or direction which lies within the plane of the
sanitary napkin 20 that is generally - perpendicular to the
longitudinal direction. '

Figure 1 also shows that the sanitary napkin 20 has a
periphery 26 which is defined by the outer edges of the sanitary
napkin 20 in which the longitudinal edges (or "side edges") are
designated 22 and the end edges (or "ends”) are designated 24, and
the corners of the sanitary napkin are designated 27.

The sanitary napkin has two end regions, which are designated

first end region 28 and second end region 30. A central region 32

- is disposed between the end regions 28 and 30. The end regions 28

and 30 extend outwardly from the edges of the central region 32

~about 1/8 to about 1/3 of the length of the sanitary napkin. A

detafled description of the central region 32 and the two end

regions 28 and 30 is contained in- U.S. Patent 4,690,680 issued to
Higgins on September 1, 1987. |

The sanitary napkin 'aflso has a 1ongitud_in§lly-oriented (or
longitudinal) central region 34 disposed along the length of at
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-44- d ose cont act bet ween t he topsheet and the underlying | ayer of
capillary channel fibers can be further inproved by applying pressure
during the gluing process and/or by "conbing" the uppernost capillary
channel fibers in the layer to provide individual fiber protrusions which

gi Ve better contact with the adhesive._ja_ (6) Contact Between
the Capillary Channel Fibers and the Absorbent Core.
lt.is preferghl r C t ry
Chamnel | S8l TR HE 2, She i Chas SaE) P LU g

transfer |icaiides negiong aﬁsbawaﬂ ¥ oeuthoard of the longitudinﬂ central
region 34. The individual components of ‘the sanitary napkin

(described below) may have portions that coincide with the regions
described in this and the foregoing paragraph.

Figure 7 is an exploded perspective view shom’ng the assembly
of one preferred version of the sanitary napkin 20 showh in Figs.
1-3. As shown in Figure 7, the sanitary napkin 20 preferably
comprises a liquid pervious topsheet 38, a 1liquid impervious
backsheet 40 joined to the topsheet 38, and an absorbent core 42
positioned between the topsheet 38 and the backsheet 40.

The sanitary napkin 20 preferably also comprises certain
optional components. These include an optional tufted bundlie (or
*bun") 44 of capillary channel fibers that is positioned generally
on top of the absorbent core 42. The sanitary napkin 20 can also
be provided with one or more additional layers or components.
These include an acquisition layer (or the “secondary topsheet")
46 positioned generally between the bun 44 of capillary channel
fibers and the absorbent core 42. The sanitary napkin 20 also
includes a nonwoven layer 48 positioned between the absorbent core
42 and the backsheet 40. The nonwoven layer 48 serves to keep the
material of the core 42 from tearing when (the core is comprised
of cross-linked cellulose fibers and) the layers of the sanitary
napkin are stitched.

The sanitary napkin 20 also includes at least one panty
‘fastener, such as panty fastening adhesive strips 50. An optional
release paper 52 may cover the adhesive strips 50. This keeps the
adhesives 50 from sticking to surfaces other than the crotch
portion of the undergarment prior to use of the sanitary napkin
20, '

The sanitary napkin 20 may also include extensions of the
topsheet 38 that form longitudinal side edge wraps 54. The
embodiment shown in Fig. 7 differs from that shown in Fig. 1 with

This is the replacement sheet
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This cl ose contact can al so be acheived in a nunber of ways. These incl ude,
but are not limted to, the use of adhesives, ultrasonic bonds, by
tensional forces, by providing a roughened surface of the absorbent core,
or by needl e-punching, or otherw se inserting sone of the capillary channel
fibers into the absorbent core. . Preferably, as shown in Figure 7, the
base of the tuft 44 of capillary channel fibers is slipped into a slit in
the top of the core/ nonwoven sheet sand@ich. The tuft 44 of capillary
channel fibers has two end extensions desi gnated 94. The end extensions 94

It i N A e S A e T
L. ‘The end exti®gigdess 09%0&% F‘HQ‘I fllaps (qr. ewings, qggd) aﬁ§ rkl PH@) ¥ont act
with the uppermings" 66 my bd€oldéd aﬁmsﬂftmaadthhrmrthanmeltﬁel Wearer’s The end
géﬁ gnis;%nrs] a'? g pan t1dd.5 Ol side” 'fiia(g %8%?%&@%%8“{.P%eﬂe%hdéﬁ% a&ﬁ&e)be”t
can serve a number of purposes, fncluding, but not limited to
protecting the wearer’s panties from soiling and keeping the
sanitary napkin secured to the wearer’s panties.  The longitudinal
side edge wraps 54, on the other hand, wrap around the other
components of the sanitary napkin 20 to provide the sanitary
napkin with more comfortable longitudinal side edges 22.

The components of the sanitary napkin 20 may be held together
in any suitable manner. In the embodiment shown in Fig. 7, the
components of the sanitary napkin 20 will be held together by a
perimeter seal 64, a topsheet attachment mechanism, such as
topsheet bonding adhesive 66, and a backsheet. attachment
mechanism, such as backsheet bonding adhesive 68. In addition, in
this preferred embodiment, the assembly of the bun 44 of capillary
channel fibers, the secondary topsheet 46, the absorbent core 42,
and the nonwoven layer 48 is held together by stitching lines 70
to form a core/nonwoven sheet sandwich. The stitching lines 70
preferably form bending axes 80 and 82 for portions of the
sanitary napkin to bend about when the sanitary napkin 20 §s worn.

A1l of these components and features will be described in greater
detail below.

2. - o.t nita ' figura
a a e Du ar.
A. Shape of the Sanitary Napkin.

Figures 1-3 show that the sanitary napkin 20 has a curved,
body-conforming three-dimensional shape.

Fignre 2' shows that the sanitary napkin 20 has a curved

longitudinal profile in which the ends 24 of the sanfitary naﬁkin
are displaced upward. The sanitary napkin 20 has a hump 72 formed

This is the replacement sheet
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The tufted bun 44 of capillary channel fibers provides the sanitary napkin

20 with a conmponent having liquid. transport, and preferably |Iliquid
acqui sition/distribution capabilities. The
- 45- capillary channel fibers will typically be primarily used to

transport |iquids deposited on the bun 44 due to the capillary gradient
descri bed above, rather than to absorpléhe sane. The bun 44 of capillary
channel fibers nmay, therefore, also be"rfeferred to as a "transport

conponent™, a "liquid acquisition/distribution conponent”, or by sone other
sui tabl e nanme that describes its

by the tuft of capillary channel fibers on its body surface 20A.
The sanitary napkin 20 also has a curved transverse profile.

The term "curved, as used herein with reference to the shape
of the absorbent articles (as well as the securement mechanisms
that retain them in their curved configurations, and the forms
used in making the absorbent articles, etc.), is used in fits
broadest sense in that it includes articles having overall shapes
that represent deviations from straight lines or planar surfaces.
The articles may comprise curved overall shapes that are formed by
one or more curvilinear lines or surfaces, rectilinear lines or
surfaces, or combinatfons of curvilinear and rectilinear lines or
surfaces. The term “"curved* is, thus, noet limited solely to
articles formed entirely of a curvilinear segment or segments.

The sanitary napkin is also profiled so that it is thicker in

the center of the sanitary napkin and tapers so it becomes thinner

. toward the edges 22 and 24. The sanitary napkin can be profiled

in any suitable amount. Preferably, the sanitary napkin is

profiled so that the ratio of the caliper of the sanitary napkin

at the intersection of the longitudinal and transverse centerlines

to the caliper of the sanitary napkin as measured through the

absorbent material at the ends of the sanitary napkin ranges from

between about 1.4:1 (e.g., a 7 mm. center and 5 mm. ends) to about
10:1 (e.g., a 20 mm. center and 2 mm. ends).

The sanitary napkin 20 can be profiled by any method known in
the art {including, but not limited to stacking layers having
relatively large length and width dimensions on top of those with
smaller length and widths (or vice versa), forming the components .

of the sanitary napkin in a profiled mold, or by calendaring the
components of the sanitary napkin.

The sanitary napkin 20 of the present invention can be curved
in any desired amount. The preferred amounts of curvature are
-discussed with reference to Figures 2 and 3.
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function. This liquid acquisition/distribution conponent 44 has several key
features. The liquid acquisition/distribution conponent 44 conprises
an upper portion 47 that extends above the mai n absorbent conponent of
the sanitary napkin, the absorbent core 42. This upper portion 47 of the
acqui sition/distribution conponent 44 can be positioned in close contact

with the wearer' body. Even nore advantageously, the upper portion 47 of
the liquid acquisition/distribution c ﬁ%gnent 44 can be of such a size and

0
shape that it can fit at _|east parti.all i,thin t space_ between .t he
wearer's |abia. Thifdgurg % shopg '&F'mﬁ'@ ¥E’h R~y ??PF‘SPCE@t ?ﬁxﬁﬁ"éf%ﬁghtyhat
| eave the wvearcurved Sodthat when th@heentral eegions3drof She osandbaryboapkia
provide a |iquizy 48t Wi Ph heSpiiulnt | UPFEQRTRODUN aMbTdt GaRFlce] StieO”
transporting |I3UI s directly to the ?bs rbent core 4& Even r
preferably, tiredgRé efthessanitany napk 'tiﬁafﬁee spaced; 3, H}FPF%ﬁﬁﬁiﬁeds to
the interior cfhetpranaboprthenfiatosarfite. Prefenably, dhe ¢urvatuare oéithe napkin
20 with anOtrnﬂﬁaﬁ?¥§H9tﬁ§E§in 20 is such that the ends 24 are spaced between

about 0.5 inch (about 1.3 cm.) or about 1 inch (about 2.5 cm.) to

about 1 374 inches (about 4.5 cm.) above the plane of* the flat

surface.

Figure 3 shows the lateral (or “"cross-machine direction®, or
*cross-direction”) curvature of the sanitary napkin. Preferably,
the cross direction curvature of the sanitary napkin 20 is such
that when the sanitary napgin is placed on a flat surface, the
ends 22 are spaced a distance Djp of between about 5 mm. and about
17 mm. above the plane of the flat surface.

The sanitary napkin 20 can, however, have the amount of
curvature provided in any of the sanitary napkins that use
elastics for this purpose. Such elasticated sanitary napkins are
described in the documents incorporated by reference herein in the
*Background of the Invention® section.

In other alternative embodiments, the sanitary napkin 20 can
be in other curved configuratifons. For example, it is possible
that the sanitary napkin 20 could be curved in the opposite manner
shown in the drawings. In such an embodiment, the center of the
sanitary napkin would be displaced upward, and the ends displaced
downward when the garment surface 20B of the sanitary napkin is
placed down on a flat surface. Such embodiments are possible, but
generally less preferred. - ' '

B. Confiqurations the Sanitary HNa ay Ta u

Wear.

The sanitary napk{n 20, tdeally, is tapable of continuous
dynamic adjustment during wear. This allows the sanitary napkin
20 to provide sustained close fit against the wearer’s body.

This is the replacement sheet
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CGeneral Iy, when exudates are sinply deposited on top of an absor bent
conponent, such as the absorbent core 42, they can be absorbed readily

al ong the top surface of the absorbent conponent. However, |iquids tend
toremain in and fill the upper parts of the - core first. This blocks the
transportation of exudates to the | ower regions of the core. The end

ext ensi ons 94 reduce the potential for this problem to occur. The end
extensions 94 elimnate the need-i6r |iquids to travel through one part
of -an absor bent storage conponent to get the place where avail abl e

absorbent capaci tyTﬁeXrieSta?é many features of the sanitary napkin 20 that %?n
provide it with this ability.

The tuft 44 of capillary channel fibers forms a hump 72 which
is capable of fitting in the space between the wearer’s labia.
The hump 72 is preferably tapered so that its si_d'es and ends
gradually decrease in elevation as the base of the hump 72 1is
approached so that it will be comfortable for the wearer. The
hump 72 allows the sanitary napkin 20 to intercept body exudates
readily when they leave the wearer’s body. '

The hump 72 preferably has approximately the following
dimensions: a length (or x-direction dimension) of about 4-10
cm., more preferably about 2-3 inches (about 5 - 7.5 cm.)(the
Tength of the hump is also preferably less than or equal to about
1/2 the length of the absorbent core); a width (or y-direction
dimension) at widest point of less than or equal to about 5 cm.,
more preferably less than or equal to about 1.5 inches (about 3.8
cm.); and, a caliper {or z-direction dimension) of about 5 mm-10
mm. The caliper of the hump at its point of maximum elevation is
preferably greater than or equal to about 1.5 times the caliper of
the surrounding longitudinal edge regions and end regions of the
sanitary napkin. The hump 72 is preferably tapered so that its
point of maximum caliper extends less than or equal to about 3/4
the width of the hump 72. |

The hump 72 is useful in placing the capillary channel fibers
in the bun 44 in close proximity to the wearer’s body. This is
particularly true for the capillary channel fibers Tocated in the
upper portion of the bun 44. These fibers, as described in
greater detail below, are preferably oriented in the z-direction.
This allows these capillary channel fibers to draw liquids away
from the wearer’s body and down into the absorbent core. The
capillary channel fibers that comprise the hump 72 are also
particularly useful in pumping liquids into the portions of the

core 42 that are elevated due to the curvature of the sanitary
napkin 20,
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The construction of the sanitary napkin 20 descri bed above is only one
possi bl e arrangenent of the acquisition/distribution conponent, - however.
Many other suitable arrangenents of conponents are possible if the
principles discussed 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 42 in,4_ number of different ways.

The follow ng is a non-limting | 1 st of possi bl e rel ati onshi ps
befween the end extensions 94 and the absorbent core 42. They are generally
arranged fromnore to |l ess preferred. The end extensions could be: (1)

surrﬂmde? by the %@eﬁtcvﬁrm@e ﬁeobetdé@nangﬁoﬁmws?qraﬁiiti’sg%ﬁhméeh h'z gher

conmi ngl ed” or - M ofhs e 78 FcFarmee Frot BRerReL. tfrﬁp A BEE R et vo

or nore Iayerscbinrteﬂefﬂldrer widehoaemtees i3 iant . asPrederablpedthermadentalsy

above; (4) pl aggfingdthe HumpCPet arthboth NPés IR wher . wdtS)and! @ppd  The
resiliency allows the hump 72 to adapt to the space. between the
wearer’s Yabia more readily when the wearer moves about.

Figures 4 and 5 show that the sanitary napkin 20 is
preferably capable of adjusting in response to the laterally
inwardly oriented compressive forces exerted on it during wear.

Figure 4 shows the configuration the sanitary napkin 20 may
take under laterally inward-oriented ct_:mpressive forces F applied
to the sanitary napkin 20. Such forces are typically applied by
the inisides of the upper portions of the wearer’s thighs when the
sanitary napkiti 20 is worn. The compressive forces F cause the
sanitary napkin 20 to bend about bending axes 80 (this bending is
described {n greater detail below) and the bun 44 rise. -

Preferably, this will result in improved contact of the bun 44
with the wearer’s body.

Figure 5 shows a configuration the sanitary napkin 20 may
take when the laterally inwardly-oriented compressive forces are
removed. The resiliency of the capillary channel fiber bun 44 and
the controlled bending of the absorbent core in the central
portion 32 of the sanitary napkin tend to return the sanitary
napkin 20 to its original shape when the lateral compressive
forces are removed. The adaptation of the sanitary napkin to
these forces avoids undesirable distortion (such as roping) of the
sanitary napkin during use. This helps maintain the sanitary
‘napkin in contact with the wearer’s body, and coverage of the
desired area of the wearer’s panties.

Figure & shows that the central region 32 of the sanitary

napkin 20 containing the hump 72 is also preferably provided with
the ability to separate (or "decouple”) from the wearer’s panites
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on top of the other conponents. The sanitary napkin 20 may

have ot her types of acquisition/distribution conponents or |ayer(s)
positioned between the topsheet and the absorbent core. Preferably, the
enbodi ment shown in Figure 7 has an additional acquisition |ayer (or
"secondary topsheet") 46 positioned between the topsheet 38 and the
absorbent core 42. Such an additional acquisition |layer could be wused to
distribute body exudates that are'lﬁéposited | ongi tudi nal ly or

| aterally outside of the bun 44 of capillary channel fibers to the

absor bent cor eovithe other comppsgatsopfickhet sandtanyt napkjni sithiiopravidesi the i on

ccﬁrrpo]pent S, thrumpgRhegith GthesSaBiTiity tbhﬁo@amtgn;?&orsdaﬁgiq[tamilﬁ| e 58”364
and 5. 005, 663 eaTelcs; 1faert TRE WBaFersSUFAg 158 makte g FeEFieh, ada 0 “Ro
07/ 810, 774, Abfeambthe 12bia durdnglwgang Fused Layers", filed Decenber 17,
1991 in the nanes of Cree, et al. - : '

In the embodiment shown in Figure 6, this is acheived by
providing the sanitary napkin 20 with a particular p'an!:y fastener
configuration. The sanitary napkin 1is provided with panty
fasteners in the end regions 28 and 30. The sanitary napkin 20,
however, is not provided with panty fasteners in the central
region 32. This allows the central region 32 containing the hump
72 to decouple from the wearer’s panites and move toward the
wearer’s labia. -

In other embodiments, the sanitary napkin 20 can have other
types of decoupling mechanisms. For instance, the sanitary napkin
can have elements that decouple by some movement within the
sanitary napkin instead of having the backsheet 40 decouple from
the wearer’s panties. These other decoupling features can be used ~
instead of, or in addition to the adhesive pattern which provides
decoupling of the backsheet 40 from the wearer’s panties.

Particular types of decoupling of the elements of an
absorbent article are described in U.S. Patent 5,007,906 which
issued to Thomas W. Osborn, et al. on April 16, 1991; EPO Patent
Application Publication No. WO 92/07535 entitled “Sanitary Napkin
Having Components Capable of Separation in Use* published May 14,
1992 in the name of Visscher, et al.; and, in U.S. Patent
Application Serial No. 07/874,872 entitled *Generally Thin,
Flexible Sanftary Napkin With Stiffened Center" filed April 28,
1992 in the name of Osborn. The European patent application above
discloses (among other things) a sanitary napkin having a.spacing
structure capable of decoup'l'ing from the absorbent core of the
sanitary napkin. The pending U.S. patent application discloses a
sanitary napkin having a central absorbent hump which is capable

of de;oupIing from the absorbent core of the sanitary napkin,
among other things. )
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-47- The acquisition/distribution conponent or conponents may be
conprised of other types of material (instead of capillary channel fibers).
These include, but are not limted to nonwoven or woven webs of synthetic
fi bers including polyester, polypropylene, or polyethylene; natural

fibers including cotton or cel lul ose; blends of such fibers; or any
equi val ent materials or conbinations of materials. E. Assenbly
of the Conponents of the Sanitary Napk?+.

The bending axes 80 and 82 are another feature that provides
the sanitary napkin 20 with the ability to provide sustained close
fit against the wearer’s body. The bending axes 80 and 82 allow
the sanitary napkin 20 to be formed into specific configurations
when worn. The bending axes 80 and 82 in the embodiment shown in
FIGS. 1 and 7 are formed by stitching lines 70 and/or densified or
embossed areas 84 that preferably correspond in location with the
stitching lines 70. The bending axes 80 and 82 in the ‘embodiment
.shown in FIGS. 1 and 7 are of two general types.

The first type of bending axes comprises a pair of bending
axes 80 located generally at least in the central region 32 of the
sanitary napkin 20. The first type (or pair) of bending axes 80
preferably comprises a pair of longitudinally oriented curved
convex inwardly-oriented axes. The first pair of bending axes 80
are located in the longitudinal side regions 36 of the sanitary
napkin 20. The longitudinal side regions 36 are generalIyithinner
and more flexible than the portion of the central region 32
containing the hump 72. The first pair of bending axes 80 are
Tocated between the base 74 of the hump 72 and the longitudinal
side edges 42C of the absorbent core 42.

The first pair of bending axes 80 serve to encourage the
sanitary napkin 20 to bend about the base 74 of -the hump 72 when
the sanitary napkin 20 is subjected to laterally inwardly oriented
compressive forces such as those exerted on the sanitary napkin 20
by the upper portions of the wearer’s thighs. The configuration
of the first pair of bending axes 80 will preferably fit the
insides of the upper portion of the.wearer’s thighs. |

The second type (or set) of bending axes 82 are located
primarily in the end regions 28 and 30 of the sanitary napkin 20.
The second set of bending axes 82 preferably comprises four curved
convex inwardly-oriented bending axes. The four axes 82 are
preferably arrranged so that they each originate from the base 74
of the hump 72 and run in a direction from the fntersection of the
longitudinal and transverse centerlines, C, to one of the corners
27 of the sanitary napkin 20.°
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The preferred sanitary napkin enbodi nent showmn in FIG 1 has its
conponents assenbled wth several different types of attachnent
mechani snms. These attachnent nechanisns (or attachment nmeans) wll be

di scussed with reference to Figure . 7. The discussion will proceed
froma description of the inside of the sanitary napkin 20 to the outside.
For the purposes of this discussion, the absorbent core 42 wll conprise
the cross-linked cellulosic |amnate described above. The absor bent

core 42, as noted above, is preferabl sandwi ched between the nonwoven
secondary topsheet 44 and the nonWB%%h | ayer 48 to forma "core/ nonwoven
sheet sandw ch" 51. The conponents of the core/ nonwoven sheet sandw ch 51

can be secur ed toget ' ' I n 4C Saddt t he
enbodi ment shown i n " Fl &?err#i;rcgggigcﬁﬁirégpt% g? Eeg‘i‘)’i}‘-{?? h%ﬁ%ﬁ{hpggg} 70.
The stitching &2 pnefsrabbysorrespendsspenarally, o, the cogfigurationTppthe
include, but pahgy feditendr Mth@h this tike not ohbswlute)y reditieed). This
provides for maximum conformation about these axes during wear.
The individual bending axes, however, may, but preferably do not .
extend as far toward the corners 27 of the sanitary napkin 20 as
the panty fasteners. This is because (as described in greater
detail below) the second set of bending axes 82 may also serve a

1iquid transporting function.

The first and second sets of bending axes 80 and 82 described
herein are in one preferred configuration. In alternative
embodiments, the sanitary napkin 20 may be provided with bending
axes in many other configurations. '

The sanitary napkin 20 may, for instance, be provided with a
third bending axis such as that designated by reference number 86
in Fig. 6. The third bending axis 86 preferably lies along at
least a portion of the longitudinal centerline L of the sanitary
napkin 20. The third bending axis 86, like the other bending
axes, can be formed in any suitable manner, such as by folding the
sanitary napkin.

The third bending axis 86 may be used to provide the desired
fit of the end regions 28 and 30 of the sanitary napkin adjacent
the wearer’s body. The third bending axis 86 may also be used in
the central region 32 of the sanitary napkin 20 to cause the
central region to be predisposed to bend upward.

The caliper and flexibility of the varfous portions of the
sanitary napkin 20 ‘also provide the sanitary napkin with the
ability to fit closely against the wearer’s body. The end regions

.28 and 30 of the sanitary napkin 20 are preferably thinner and
more flexible that the portion of the central region 32 containing
the hump 72. The end regions 28 and 30 (and the aforementioned
longitudinal side regfons 36) preferably have calipers and
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stitching holds the conponents of the core/nonwoven sheet sandw ch 51
together. Stitching is a preferred nechani smfor hol ding these conponent s

t oget her because it is a very permanent method of bondi ng such conponents
together. The stitching also holds up well in the presence of |iquids.

- 48- The stitching al so enhances the transfer of |iquids between the
| ayers of the core/ nonwoven sheet sandw ch. The stitching secures the
conponent s ‘of the core/ nonwoven sheet -2drdw ch

flexure-resistances within the range of those specified for the
sanitary napkins described in the above-mentioned pending U.S.
Patent Application Serial No. 07/874,872, and in U.S. Patents
4,950,264 and 5,009,653 issued to Osborn on August 21, 1990 apd
April 23, . 1991, respectively. (In other embodiments, it s
possible that the caliper and flexibility of the end regions 28
and 30 may be more or less.) '

The higher flexibility of the end regions 28 and 30 can be
attributed to several factors. It can result from the reduced
caliper of these regions. In addition, in a preferred embodiment,
the flexibility of the end regions 28 and 30 may be increased by -
performing a mechanical operation, such as ring rolling, on the
end regions 28 and 30.

The terms “ring rolling* (or “pre-corrugating”), as used
herein, refer to a mechanical operation that involves passing a
material between meshing corrugated rolls, or the like. Ring
rolling the end regions creates folds in the end regions that
provide the end regions with a plurality of bending axes for

. greater flexibility. The fpids are also able to stretch open when
the sanitary napkin 20 is worn.

Suitable processes for ring rolling or “pre-corrugating” are
described $n U.S. Patent 4,107,364 {ssued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991 (collectively referred to herein as the "Ring Rolling"
patent applications).

The end regions 28 and 30 are preferably ring rolled so that
the fold 1ines in the corrugagions formed therefn run generally in
the longitudinal direction. In other embodiments, the fold lines
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together in such a manner that the conponents are held in sustained cl ose
contact with each other. As discussed above, this contacting relationship
is one of the features needed for the transportation of |iquids down into
under | yi.ng conponents. The stitching need not be limted to the

cor e/ nonwoven sheet sandw ch, however. ‘Stitching can be used to secure
toget her any of the conponents of the sanitary napkin | ocated between (and
i ncluding) the topsheet 38 and the baéksheet 40. - The topsheet 38 is
bonded to the tuft of capillary chani E-fibers by a topsheet bonding

adhesi ve 66. Thggr %ﬁri@dtﬂsett?%veisebmdémoﬁ,heb&tapahea&ia:ﬁségemkbed in

greater detail Jn Section 3D(5) above, and in the foll ow ng anpl es.
The backsheet 8Ehersdy8REMMSo the garnment side of the core/ nonwoven sheet
|l am nate 51. This is acconplished in the enbodi mrent shown in FIG 7 by two

Strips of constiucthoNhedPASIepRitiding the 1B aproRsehs fhang drafgheet 40

are then secured toget : .
sanitatgy napkin 20 with increased flexibility and the second set

of bending axes 82 (and the other features described above) is
discussed with relation to FIG. 6.

The sanitary napkin 20 is able to conform to the three basic
regions of the wearer’s body that the sar_titary napkin 20 contacts
when the sanitary napkin 20 is worn.

The body of the wearer may be divided into three anatomically
distinctly-shaped regions when the wearer is viewed along the
longitudinal axis. From the front of the wearer’s body to the
back- of the wearer’s body, the first of the three regions is the
mons region. The mons region has a compound curved convex upward
shape. The second region is that containing the vaginal
introitus. The second region is defined by the labia majora and
resembles a W-shaped outline. The third region is determined by
the crevice between the buttocks (or “gluteal groove") and is
generally cusp-shaped and defined by two convex upward and
outwardly diverging lines. (The characteristics of these parts of
the body are described in greater detail in U.S. Patent
Application Serial No. 07/630,451 entitled “"Sanitary Napkin Having
Transversely Segmented Core* filed in the name of Osborn on
December 18, 1990.)

The sanitary napkin 20 preferably adapts to these three very
distinct shapes of the wearer’s body in the following manner.

~ The high flexibility of the first end region (or “front end
region”) 28 of the sanitary napkin 20 allows this portion of the
sanitary napkin to curve around the convex upward shape of the
mons region. The pafr of bending axes in the second set of
bending axes 82 located in the first end region 28 aids the first
end region 28 in bending around the mons region.
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The topsheet 38 and backsheet 40 have | ength and w dt h di nensi ons that
greater than those of the absorbent core 42. The topsheet 38 and
backsheet 40, therefore, extend beyond the edges of the absorbent core 42
to format |least part of the periphery 26 of the sanitary napkin. The
t opsheet 38 and backsheet 40 are secured to each other around at |east part
of the periphery 26 of the sanitary napkin 20 by a perineter heat seal. The

formation of this perinmeter heat seal _g3_is described in greater detail in
Section 4 bel ow whi ch -descri bes net hods of making the sanitary napkin 20 of

the present inventypancentral region 32 of the sanitary napkin 20 is able to
conform closely to the shape of the wearer’s labia majora. This
can occur even though the central region 32 may be less flexible
than the end regfons 28 and 30. This is because the hump 72 can
fit comfortably within the space between the labia majora. The
bending of longitudinal side regions 36 upward about the first
pair of fold axes 80 allows the central r_'egion 32 to assume a

W-shape outline to closely fit the second region of the wearer’s
body.

are

The second end regfon (or "“rear end region") 30 of the
sanitary napkin 20 is also flexible. This flexibility and the
pair of bending axes in the second set of bending axes 82 located
in the second end region 30 aids the second ‘end region 30 in

bending upward in a cusp shape to provide close contact with the
wearer’s gluteal groove. )

The various regions of the sanitary napkin 20, as noted

| aboi‘re, can also be provided with densified areas, such as B
densification lines 84. '

These densified areas 84 can be provided by the stitching’
lines 70 used to secure various components of the sanitary napkin
together'. Alternatively, or additionally, the sanitary nipkin 20
can be embossed, or the like, to provide the densified areas. '

The densification of the sanitary napkin 20 in chosen areas
can serve a number of purposes. These include, but are not
Timited to the following. The densified areas can, as noted
above, be used to form bending axes to aid the sanitary napkin in
assuming particular in use configurations. The densified areas
can be used ta create higher capillarity in selected parts of the
sanitary napkin 20 for transporting liquids in the z-direction.
The densified areas can also be used to create channels capable of

transporting 1iquids in the x-y plane to selected portions of the
sanitary napkin 20.
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- 49- The topsheet, the backsheet, the absorbent core, and any ot her
conponents, may be assenbled in a variety of well known configurations
(including so called "tube" products or side flap products). Several other
sui tabl e sanitary napkin configurations are described generally in the
af-orementioned U.S. Patents 4,950, 264 arfd5, 009, 653 i ssued to Osborn; U.S.
Pat ent 4,425,130, "Conpound Sanitary Napkin" issued to DesMarai s on January
10, 1984; U.S. Patent 4,321,924, "Bordered Di sposabl e Absorbent Article"

i ssued to Ahr on I\/arch 30, 1982; U.S. Patent 4,589,876, "Shaped Sanitary
Napkin Wth Flaps" issued to Van Tilburg on August 18, 1987. The
description of thdheedensifiadsarens 84 ene ialgo wsefwhrinosanitampoapkios tof t he

sani tary napKican@®l st patterns f SETHRY Yah P&unGOEﬁ t usﬁé %mémsrésgm 29'

napkin. Any h onent e_s r

t oget her by a%@é 38% BRI ﬁg" h%af""jﬂﬂ?cﬁ ¥‘b EE"LPBQ WBH@Q’“Sd? afi c

mechani cal borsagitary napkin These women feel more confident in a product
that gives the visual appearance of controlling the flow of menses
within the sanitary napkin. Thus, the densification areas can

provide a positive'consumer signal.

The densified areas B84 in the embodiment shown in Figure 1
are in the same pattern as the stitching Tines 70. The densified
areas 84 can be -provided in any suitable pattern, however. Such
patterns need not. coincide with stitching lines, and the 1like.
For example, the densification lines 84 may be in the form of an
oval or hexagon around the base of the hump 72.

The individual components of the sanitary napkin will now be
Tooked at in greater detail.

3. The Individual Componen s of the Sanitary Napkin.

A. Jhe Topsheet.

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
liquid pervious permitting liquids (e.g., menses and/or urine) to
readily penetrate through its thickness.

The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side (or
core-facing side) 38B. The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface®) 20A of the sanitary napkin 20. The
topsheet 38 has two longitudinal edges 38C and two end edges 38D.

. (A similar numbering system will be used for the other
components of the sanitary napkin. That s, the side of the

component facing the wearer’s body will be designated by the
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ultrasonic bonds, intermngling or entanglenment of the fibers or other
structural elenents conprising the conponents of the sanitary napkin, such
as by neltblowi ng the fibers conprising one conponent onto anot her

conponent, or by any other neans known in the art. F.
Fasteners for Attaching the Sanitary Napkin to the Wearer's
Pantles In use, the sanitary 1ypkin 20 can be held in place in the

wearer's undergarnents by any swtabl e nmeans. Preferably, the sanitary
napkin 20 is placed in the user's panty and secured thereto by a fastener
such as an adhesive |ocated on the garnent surface 40B of the_backsheet

40. The adhesi veumiegviofedhe eempanent; andsacrefengnee,cledtar( A, nIhkisiden t he

crotch portion ghctrgethdaBiver's undergarin@itsewil 1sbe wlesdgnaed ibyutiee hymber _
preferred adnesiyeiathiiohett and e HELBH 4P, THCSRELSRN Ghd' ok dried 10
. be designated by the number of the component and the reference
Tetters *C" and "D* respectively.)

A suitable topsheet 24 may be manufactured from a wide range
of materials such as woven and nonwoven materials; bpolymeric
materials such as apertured formed thermoplastic films, apertured
plastic films, and hydroformed thermopl astic films; porous foams;
reticulated foams; reticulated thermoplastic films; and
thermoplastic scrims. Suitable woven and nonwoven materials can be
comprised of natural fibers (e.g., wood or cotton fibers), .
synthetic fibers (e.g., polymeric fibers such as polyester,
polypropylene, or polyethylene fibers) or from a combination of
natural and synthetic fibers.

A preferred topsheet 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 créat_ing a more comfortable feel for the wearer. -

Suitable formed films are described in U.S. Patent 3,929,135,
entitled which issued to Thompson on December 30, 1975; U.S.
Patent 4,324,246 which issued to Mullane, et al. on April 13,
. 19825 U.S. Patent 4,342,314 which {ssued to Radel. et al. on
August 3, 1982; U.S. Patent 4,463,045 which 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. 5,006,394 issued to Baird on April 9,
1991. The preferred topsheet for the present invention is the
formed fiilm described in one or more of the above patents and

marketed on sanitary napkins by The Procter & Gamble Cmnpany as
*DRI-WEAVE".
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-50- generally rectangular strips or patches of adhesive. These
patches are arranged so that the overall adhesive pattern resenbles a
letter "X" with the center of the "X' mssing and each of the patches
running in a direction fromthe intersection of the |ongitudinal and
transverse centerlines, C, to one of the corners 27 of the sanitary napkin.
The adhesive pattern shown in Figure 7 is particularly preferred on
enbodi mrents having a hunp 72. Theé- absence of

In a preferred embodiment, the topsheet 38 is hydrophilic so
that liquids will transfer through the topsheet 38 faster than {f
it was not hydrophilic. This will diminish the 1ikelihood that
body exudates will flow off the topsheet rather than being
absorbed by the absorbent core. Such topsheets (as well as
fibrous topsheets) can be rendered hydrophilic by treating them
with surfactants. Suitable methods of applying surfactants are
described fn U.S. Patents 4,950,254 and 5,009,653 dissued to
Osborn, and in U.S. Patent Application Serial No. 07/794,745, P&&
Case 4528, filed on November 19, 1991 by Azfz, et al. |

The topsheet 38 may be stretched and secured to another
component and relaxed to provide the sanitary napkin 20 with
curvature (as described in detail below). If a formed film is
used as the topsheet in such a process, the shape or pattern of
apertures in the €ilm could be varied to- impart more/less
elasticity to the topsheet. The degree of 1lengthwise and
cross-direction curvature can also be varied with the elasticity
and other physical properties of the topsheet. (The same applies
to any of the other components of the sanitary napkin that may be
stretched to create a curved product.) :

It will also be appreciated that fibrous, nonwoven topsheets
made from materials such as polyethylene, polypropylene and biends
are commonly used in commercial sanitary napkins and pantiliners,
and such fibrous topsheets can also be used herein. A nonwoven
with elastic properties could, therefore, be used as the topsheet

in products where the topsheet 38 is stretched to create a curved
product.

Such fibrous topsheet materials which can be used herein
include, for example, various nonabsorbent fibrous or filamentous
network sheets which are aqueous-fluid-permeable by virtue of a
multiplicity of holes or channels passing therethrough. Such
sheet materials are described in U.S. Patent 4,636,419, Madsen et
al, January 13, 1987 and European Patent Application 0215417. :
filed 06.09.86, Sneyd et al.
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adhesive in the center permts the portion of the sanitary napkin wth the
hunp 72 to decouple or separate fromthe wearer's undergarnents. This _
provi des for nore sustained contact of the hunp 72 with the wearer's body
when the sanitary napkin 20 is worn. The ends of the adhesive patches
are preferably located as close as possible to the transverse end edges 24
of the sanitary napkin 20. This pringi-pl e of adhesive configuration is

di scussed in PCT International patent Publication No. WO 92/ 04000 entitled

"Shape and Adhesive Fastening Means for an Absorbent Article" published in

the name of Papa, et gl. e WBEGrbedD Co#P92. Cther aspects (no adhesive in

the central region 32)' operate on principles peculiar to the configuration
of the sanitary napkin of the present invention. Q her suitable

adhesi ve configurations a(k) @eperalessi bl e. For exanple, the adhesive coul d

be applied in an inverted V-shape, or chevron pattern, in each end region
- 28 and 30 of the gani napki '

The atﬁgg%ent Fcore £2°is an absorbent means which is capable
of absorbing or retaining 1iquids such as vaginal fluids (e.g.,
menses) and other certain body exudates. The absorbent core 42 {is

shown best in Fig. 7. The absorbent core 42 has a body surface, a
‘garment surface, side edges, and end edges.

The absorbent core 42 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of 1liquid-absorbent
materials commonly used in sanitary napkins and other absorbent

articles such as comminuted wood pulp which is generally referred
to as airfelt.

Examples of other suitable absorbent materials include creped
cellulose 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 materfals, or mixtures of these.

The configuration and construction of the absorbent core 42
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 gradfents, or lower density
and Tower average basis weight acquisition zones; or may comprise
one or more layers or structures). The total absorbent capacity
of the absorbent core 42 should, however, be compatible with the
design loading and the intended use of the sanitary napkin-20.
Further, the size and absorbent capactty of the absorbent core 42
may be varied to accommodate different uses such as incontinence

pads, pantiliners, regular sanitary napkins, or overnight santtary
napkins.
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Any adhesive or glue used in the art for such purposes can be used, with
pressure-sensitive adhesives being preferred. Suitable adhesives are
Century A-305-1V manufactured by the Century Adhesives Corporation, |nstant
Lock 34-2823 manufactured by the National Starch Conpany, and 3 Sigma 3153
manuf actured by 3 Sigma. Suitabl e adhesive fasteners are al so described in
U S. Patent 4,917, 697. _28-

Exemplary absorbent structures for use as the absorbent core
of the present invention are described in U.S. Patents 4,950,264
and 5,009,653 entitled "Thin, Flexible Sanfitary Napkin® issued to
Osborn on August 21, 1990 and April 23, 1991; U.S. Patent
4,610,678 entitled “"High-Density Absorbent Structures" issued to
Weisman et al. on September 9, 1986; U.S. Patent 4,834,735
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisition Zones", issued to Alemany et al. on
May 30, 1989; and European Patent Application No. 0 198 683, The
Procter & Gamble Company, published October 22, 1986 in the name
of Duenk, et al. '

(2) The Cross-Linked Cellulose Fiber Laminate

Core.

A preferred embodiment of the absorbent core comprises the
laminate structure shown in Figure 7. The laminate is comprised
of a layer of superabsorbent polymeric material (or absorbent

gelling material) and one or more sheets or webs of cross-1inked
cellulosic fibers.

Suitable cross-linked cellulose fibers for the absorbent core
are described in U.S. Patent 4,888,093, issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to-
Dean, et al.; U.S. Patent 4,889,595, issued December 26, 1989 to-
Schoggen, et al.; U.S. Patent 4,898,642, issued February 6, 1990
to Moore, et al.; and 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 llé A2
published in the name of Herron, et al. on May 29, 199].

The cross-linked cellulosic fibers in the embodiment showrd in
Figure 7 comprises a single sheet that wraps the layer of
particles 41 of absorbent gelling materfal. The sheet is wrapped
so that it appears as having an "e* (or reverse “e" configuration)
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Before the sanitary napkin 20 .is placed in wuse, the
pressure-sensitive adhesive is typically covered with a renovabl e cover
strip or release liner 52 in order to keep the adhesive fromsticking to a
surface other than the crotch portion of the panty prior to use. Suitable
rel ease liners are al so described in the above-referenced U.S. Patent
4,917, 697. Any commercially available release liners comonly used for
such purposes can be utilized.herein.-2®n-1imting exanples of suitable
rel ease liners are BL30OM> A Silox EI/O and 8L30MG A Sil ox 4P/ O bot h of

whi ch are manufactured by the Akrosil Corporation. The sanitary

nagkiﬂ 20 ?f tmlnpvmmtfrmet éemth | tha wedpied slewtyvforanst &re uppércdager ihner 52
and t hereafter | ry t { esl ve
50 contacts th%ij afd angoﬁleﬁeh;gﬁ 45‘[" Irp%%%tqla't eaﬁmtﬁ‘erfﬂ zﬂﬁa% nlnﬁaﬁ gt

posi tion W|th|¢13|t e pamdyimmanwtnse manners, mhstls by prayddingnseparatet s,

ot her types ofyétastgmetrossaArinked celadiogict ardepfal Ofor nothdei fabsurbent
adhesi ves. Thesaeter%mr f&ly REE different layers of the absorbent core laminate

rather than a single sheet, or by providing it with additional
layers. '

In this type of core, curled, twisted, preferably
chemically stiffened and crosslinked, 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,
chemically stiffened cellulosic fibers used in the practice of
this invention is described 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
described in U.S. Patent 4,935,022. Such preparations preferably
involve the wuse of aldehydes, such as glutaraldehyde, as
crosslinking agents. In addition, polycarboxylic acids can be
used as crosslinking agents. Reference can be made to the various
citations in U.S. Patent 4,898,642 and PCT U.S. 89 01581 for other
cross-linked 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.

In a typical refining process, an aqueous stock comprising
about 3% by weight of the curled cellulosic fibers and 97% by
weight water {s passed through a Sprout-Waldron (now available as
Sprout-Bauer) single disk refiner (available from Koppers Company,
Inc., Muncy, PA, Model 105A-LAB) using deknotting disk of the
17804-A type. An objective of the refining process is it cut the
twisted fibers without substantially defibrillating them.
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of fasteners are preferably arranged in patterns simlar to those

descri bed above. Such fasteners include, but are not limted to
conventional VELCRO hook material, the fasteners described in: US.
Patent 4,946,527 issued to Battrell on August 7, 1990, U S. Patents
5,4058, 247 and 5, 116, 563 issued to Thomas, et al. on Cctober 22, 1991 and
May 26, 1992, respectively; and EPO patent application publication No. O
381 087 published August 8, 1990; o+30+he high coefficient of friction
foans and other high coefficient of friction materials such as those
described in U S. Patent 4,166,464 issued to Korpman, U S. Patent

4, 834,739 issued to Linker, IIl, et al., and U S. Patent 5,011, 480 i ssued
to Gossens, et al. _

'[he 3% aqueous stock solution is diluted to 0.5% consistency.
The solution flows through the Sprout-Waldron refiner using a gap
setting of from about 5§ mil$ to about 30 mils. Preferably, the
gap setting is about 2.5 mils. The Sprout-ila’ldron refiner is
modified by removing the equalizing spring so that the gap setting
remains constant throughout the flow of the fibrous stock
solution. A typical flow rate through the refiner is 9-10 gallons
per minute. The refining amperage is about 45 on a 25 hp. motor.
(The use of the amperage term is a measure of the mechanical
energy imparted to the fibers during the refining.) A single pass
of the fibers through the gap is employed.

In an alternate mode, the curled cellulosic fibers can be
used in combination with crill. Crill is refined southern
softwood kraft fiber having a Canadian standard freeness between
about 50 to about 100 ml. (TAPPI standard). Typically, the crill
comprises up to about 5%-10% by weight of the curled cellulosic
fibers. Addition of crill can impart desirable strengthening
properties to the final sheets, and also can serve as a diluent in
the sheets, for reasons of economy.

Fo‘l‘louing the refining, the 0.5% aqueous slurry of the
" refined, twisted fibers is further diluted to a slurry weight of
from about 0.1%-0.2% for use in the formation of sheets.

~ The in-use integrity of absorbent structures comprising the
refined, curled fibers disclosed above can be further enhanced by
ultrasonic or heat bonding, especially in conjunction with the use
of 10-15% by weight of thermoplastic fiber (e.g., KODEL 410
polyester) admixed with the refined fibers. In yet another
- method, various spot-bonding means can be employed to affix the

backsheet to the core, especially over those areas to which the
panty-fastening adhesive is applied.
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-52- 6. Optional Features. The sanitary napkin 20 may al so
be provided with two flaps 56, each of which are adjacent to and extend
|aterally fromthe side edge of the absorbent core. The-flaps 56 are
configured to drape over the edges of the wearer's panties in the crotch
region so that the .flaps 56 are di sposed between the edges of the wearer's
panties and the thighs. The flaps 56 serve at |east two purposes.

First, the flaps 56 help serve to prevesyi-soiling of the wearer's body and
panties by nmenstrual fluid, preferably by form ng a double wall barrier

al ong the edges of the panty. Second, the flaps 56 are preferably provided
with attachnment neans_on eLr rment surface so that the flaps 56 can be
f ol ded back under thecpanthhﬂgggﬂﬂéched to

The backsheet 40 prevents the exudates absorbed and contained
in the absorbent core 42 from wetting article§ which contact the
sanitary napkin 20 such as pants, pajamas and undergarments. The
backsheet 40 is impervious to liquids (e.g., menses and/or urine).
The backsheet 40 is preferably manufactured from a thin plastic
f41m, although other flexible 1iquid impervious materials may also
be used. As used herein, the term "flexible" refers to materfals
which are compliant and will readily conform to the general shape
and contours of the human body.

The backsheet 40 may comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or
polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet 40 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to about

© 0,051 mm (2.0 wmils). Exemplary polyethylene films are

- manufactured by Clopay Corporation of Cincinnati, Ohio, under the
designation P18-0401 and by Tredegar Film Products of Terre Haute,
Indiana, under the designation XP-39385.

The backsheet 40 is preferably embosséd and/or matte finished
to provide a more clothlike appearance. Further, the backsheet 40
may" permit vapors to escape from the absorbent core 42 (i.e., the’
backsheet 40 may be breathable) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., with pantiliner devices herein.

D. The Capillary Channe] Fiber Bun.

The sanitary napkin 20 preferably has a tufted bundle *(or
*bun*) 44 of capillary channel fibers 90 that are positioned
generally on top of the absorbent core 42.
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the garnent facing side of the panty. In this way, the flaps 56 serve to
keep the sanitary napkin properly positioned in the panty. The fl aps
56 can .be constructed of various materials including materials simlar to

t he topsheet, backsheet, tissue, or conbination of these materials.

Further, the flaps 56 nay be a separate el enent attached to the main body
portion 21 of the napkin or can conprise extensions of the topsheet 38 and
backsheet 40 (i.e., unitary). Lgonunber of sanitary napkins having

fllaps suitable_or adaptable f it e sanita ing _of the .

pr egent i nvent iBatadd d "fclt(ygﬁ%#)lrﬂ?l#%?@w 3?6%@? 46‘5‘%% H(I gﬁ’oegl aaéd

Sani tary NagypicaMypdsitionéd ontkaphof theecoreod2ianThe Nawergpontisngoft 18,

1987; U. S ' o St Kiaq'e ' i Vi

Tl burg on 15 ka1 FE FIBEES gy Sy’ 2@%" Jbeidlse @“I‘*’?_“}Wﬁ?g?yﬁ“ ki n

Attachnent wEakke caxei &% i tha,dawer, PorEions ey the ﬂ&ﬁﬁs? g}g enodre

Al ter nat i velpyef@eablfoisertedFivithin, theecorepi2 wry posititmedasinder the
absorbent core 42.

 The tuft can be formed by forming the fibers in the upper
portion of the bundle of fibers into a loop. These fibers are
then retained in their looped configuration by some suitable
mechanism. The loop of fibers can also be maniputated in various
ways to provide it with desired characteristics. For instance,
the loop can be turned or twisted (such as by a half turn applied
to the loop) to provide a structure that is more resilient and
less subject to collapse during use. (The twisting typically
refers to applying x-y plane rotational forces on the loop.) '

In another embodiment {shown in Fig. 7A), the central portion
of the layer of capillary -channel fibers can be gathered into a
plurality of small “loops" or “tufts*. These loops or tufts
extend upward from the layer of capillary channel fibers to firmly
contact the topsheet. Moreover, the Toops or tufts are positioned
centrally in the overall article, such that it can provide rapid
acquisition and transport of fluid into the remidining portion of

the layer of capillary channel fibers, and thence into the fluid
storage layer of the article.

Advantageously, such "loop® or “tuft" not only concentrates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward z-direction,

~ thus enhancing fluid movement in the downward z-direction of the
article.

Capillary channel fibers are fibers having chanmels formed
therein, preferably, on their exterfor surfaces. Figures 8 to 11C
show examples of some types of capillary channel fibers 90.
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| arge as sone of the flaps described in the foregoing references.

-53- Such flaps could conprise an unbonded nonwoven facing materi al
| am nated to an el astoneric adhesive. The el astoneric adhesive is

preferably liquid inpervious. At least a portion of the lam nate preferably

exhibits a | ow nodul us of elasticity and does not fully recover after
el ongati on.

-33-

-

'Suitaﬁle capillary channel fibers are described below, and in
the following patent applicatfons which were filed on July 23,
1991: U.S. Patent Application 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 of 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 applications.
Suitable capillary channel fibers are 2lso described in EPO Patent
Application 0 391 814 published October 10, 1990, '

While a varfety of capillary channel fibers can be used
herein, the following description discusses some preferred
characteristics of the capillary channel fibers 90 that are
incorporated into the absorbent articles of this invention.

(1) Eiber Morphology.

The capillary channel fibers 80, as noted above, have
capillary channels 92 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 so that the central core will not collapse under pressure.
A central core running through a capillary channel fiber would
also not be expected to quickly pick up and deliver Yiquids, since
the 1iquids would have to find their way to the end of a fiber
befor¢ proceeding into the central core, and to deliver Viquids
the. end of the capillary channel fiber would always have to be in
direct contact with the absorbent core material.

The capillary channel fibers 90 are preferably efther bent
-or, more preferably, in a curled configuration (that is, they are
nonlinear). Most preferably, the capillary channel fibers 90 are
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The portion of the |lam nate that does not fully recover after elongation
provi des the advantage that it deforns easily when the pad is placed in the
wearer's panties and the panties are pulled on. This enbodi nent assist the
wearer in wapping the flaps around the portions of the panty containing
the |l eg el astics. For instance, the portion of the lam nate that does
not fully recover after elongation could conprise zones on the ends of the
fl aps conprised of. only the nonwovem4mterial. Wen the flaps are w apped
around the portion of the panties containing the leg elastics, these zones
will tend to permanently deform The permanent deformatlon of the
material in ttsubstantiablycitled®| (orhsthdriise gdvhered)appidsprovidest the panty

el asti cs. a o] u d ri bed

bel ow by di f f &} Tﬁfla‘&?%t ?ﬂe&l& Mith %ni‘ﬂaﬁ'c iléfj i iiTeRSaLT | e)
to provi de speesiiienceyfer Hgiven \iumber rf? ébwm ¢ he, aﬂg‘éﬁ % hapnele

ccﬁnstruct ed wibers 90 howeyvesn| sheﬂwgeﬁeraﬂwdbﬂwelg'knmd‘tlaKinlming)ru ng ?f )
the core or S o ppig of the
core or ot her“iicbqli‘I en?;mwt‘tﬁmet 35 calgEg é‘{ﬁ? eaf coﬂi’{rt‘if@*on""gf‘ tJ'ﬂlcan
conpri se the eapidlanyghannels at each kinking site. This will erfere with

fluid flow dynamics along the capﬂ'lary channel.

In addition, there is another substantial advantage to
employing nonlinear capillary channel fibers. Figure 12 shows
that it may be preferred that small portions, or *tufts*, of the
capillary channel fibers 90 actually protrude into at least some
of the topsheet 38 orifices 29 of the articles herein. These
protrusions are easier to efféct when a high loft capillary
channel pad is prepared using curled capillary channel fibers.
There is a greater 1ikelihood 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 substantiaﬂy Tinear
capillary channel fibers were to be employed.

The capillary channel fibers 90 may be curled in a number of
ways, fincluding, but not 1limited to: (1) selectively heat
quenching the fibers as they come from their forming die; (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 reltaxation;
or (3) by immersion in methanol. In a preferred mode, the fibers
are substantially helical. Whatever means are used to crimp or
otherwise gather the capillary channel fibers, they can, if
desired, be carded to form an assembly of fibers.

The preferred amplitude of the curls {s in the range of about
0.1 mm to about 3 mm, and, typically, the frequency of the curls
is from about 0.5 per cm of fiber to about 5 per cm of fiber.
Fibers with amplitudes of about 3 mm and a frequency of about 0.5
per cm exhibit good softness even in the higher denfer ranged
fibers having large cdpillary channels. Stated otherwise, an
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"tube" products that have conponents that are at |east partially wapped

I n other conponents as opposed to being |lam nated together to forma
product having a sandwi ch-1i ke construction), 3) rolled edges (for

exanpl e, the edges of the sanitary napkin could be curled or fornmed into a
seroll-like structure for added confort), 4) edges of pad covered with
soft material (functional and/or aesthetic) (for exanple, the materi al

that extends outward to form the extens3®dns of the topsheet 54 in Fig. 7

f bl y d I th
Component o arfferai catBEY  Hiangdll r1fET a3, =S*ﬁ§"f G2 fhs E'Eﬁ‘f'?arir
napki n whi crabout @ spets tcurledooe gathered; te previde gptim f‘@F"s having

a length of from about 0.5 cm to about 1.5 cm.

The capillary channel fibers 90 are intended to promote
passage of liquids in the "z" direction of absorbent articles.
This is shown with reference to Figure 7. Figure 7 shows that the
Tong (or *x*) axis is referred to as the “"machine direction",
inasmuch as, during manufacture the articles pass through the
machine in the direction of this axis. The short (or “y*) axis is
referred to as the “"cross direction®, since it is the direction
across the width of the article. The ®z* direction is the
direction proceeding down through the topsheet, thence into the
Jayer of capillary channel fibers, and thence into whatever fluid
'storage core that may be provided.

The objective is to provide a gradient of capillary suction
" between the topsheet 38 and underlying layer or layers of the
articles herein, such that liquid is drawn in the *2* direction
and away from the surface of the article into its ultimate storage
Tayer. Empirically, capillary suction is related to adheston
tension and inversely related to the size of the openings - {.e.,
in the typical case, the openings in the topsheet will be larger
than the intra-fiber 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 also theoretica‘l'ly affect the capillary suction
gradient.

The capillary channel fibers 90 in at least the upper portion
47 of the tuft 44 are preferably oriented generally in the
z-direction. The ends of the looped capillary channel fibers in
the tuft may be cut to provide a fleece-1ike, z-directional bundle
of open-ended capillary channel fibers,

Further, by providing some underlying capillary channel
fibers that 1ie substantially parallel to the machine direction,
fluid flow in the machine direction {is also promoted, which

This is the replacement sheet

= 2. APR 1991

Date:



- 54- In addition, the sanitary napkin described herein can enpl oy
slitted or partially slitted absorbent cores, together with curled
capillary channel fibers and other extensible conponents which, together,
provide a degree of extensibility (on the order of 15% 40% to the
article. This extensibility may provtg%_better In-use fit and confort. In a
particularly preferred alternative enbodi nent, the sanitary napkin 20 is

i sed of ' f b
STot chi ngy  eHERE PHe dvapar Psefdl bsobbéncy”of, ShePastictabe Pubther,
napkin i s woby .orienting ﬁ_}:an@niﬂ&l@f Icgam_ta’lbjabemtofothe rkower cRAtdoR fiflant i on,
the topsheet o@iyes ¢ifpelced Inagheikefithe Wirbction, PHLANr1by P théScaged 11 ng

rolled to rgrowde It egr-e@rJ 0 ongl t udi nal extenii ITity.
The fol d |indéireckiemeisocentralileds thereby; mjnimizing,; AysRYeR #ALICAIY nh the
transverse diygidihg Teakhge dOFYGREFra® the Nongl tuddhahlside cedgessed!of

The absorben{hec%;‘gicﬂjze is a lamnate as described above which

Thus, unlike absorbent articles of the prior art which
utilize fibrous batts which comprise inter-fiber capillary voids
and move liquids in an undirected manner in the x, y and 2z
directions, the intra-fiber capillary channels 92 of the capillary
channel fibers 90 can be used to 'brovide desirable fluid
directionality. In addition, since the capillary of the fibrous
layer of the present invention resides in the fibers 90
themselves, rather than in inter-fiber spacings, capillarity is
not lost when fiber-fiber spacings become displaced.

In addition, the capillary channel fiber bun 44 of the
present {invention provides i{ts 1liquid drawing and directing
functions even when the bun 44 is soft, fluffy and comfortable to
the wearer, in contrast to compact, dense and relatively stiff
batt materials which function by inter-fiber capillary action.

While it will be appreciated by those familiar -with the
physics of fluid transport that the absorbent articles described
herein conveniently make use of the differences 1in spacings
between topsheet, capillary channel fibers and cpre to establish a
pressure gradient to draw fluids in the z-direction, other means
can be employed to establish such z-direction fluid-flow gradient.
For example, if the holes or spacings in the topsheet are smaller
than the width of the capillary channel fibers (and such
intra-fiber channel widths as wide as 90 microns may be useful for
transporting relatively thick fluids such as menses), then  the
desired gradient can be established, for example, by selecting 2
topsheet which is more hydrophobic than the capillary channel
fibers. '
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is slitted or partially slitted for longitudinal extensibility. The
absorbent core 42 could be slit in the end regions 28 and 30, but not in
the central region 32. Oher types of slit absorbent materials are
descri bed in European Patent Applicatien Publication Nunber 0 293 208 Bl
publ i shed by Lion Corporation on July 24, 1991. A particularly
preferred extensi ble backsheet 40 is an__extended adhesive filmknown as
For.mul a #198- 388 manufactured by the -&7ndl ey Adhesives Conpany of
‘Wauwat osa, W sconsin. The nonwoven |ayers 46 and 48 can be creped to
provide themwith extensibility. The sanitary napkin 20 is preferably
sealed to prevent the wi cking and expul sion of liquid or |iquid-containing
super absorbent material fri@n kxdllagyChannghdidben Stryctyure andiSurface The
fastener. can conprise a fasteieopertyassh as adhesive patches that are
extensi bl e, inextensible, or some portions of the fastener can be

extensible and sompyd xRy Bhfinet oS5 & ok ApepliGl FonPlfy SoTed W Lh
a wrapper that c&v%x*eggs po?ymerachich is nonswelling wh t. Pol
} g when wet. Polymers
such as polyethylene, polypropylene, polyesters (preferred), and
the 1ike, are useful herein, so long as they are spinnable such
that they can be formed with external capillary channels.
Conveniently, the polymers are melt-extrudable. Typically, the
capillary channel fibers herein will be prepared from a synthetic
polyethylene terephthalate polymer melt having an inherent
viscosity ("IV") of from about 0.6 to about 0.9. (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 capillary channel fibers 90 preferably have a denfer’
(denfer per filament “dpf*) of about 10 (at an IV of about 0.9) -
22 (at an IV of about 0.7). However, it is to be understood that
the denfer of the fibers used 1s within the discretion of the
formulator, and the denfer can easily be in the range of 28.

The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, 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 wuse herein thus have a
depth-of-walls of about 48 microns and 2 width-between-walls of
about 37 microns. The walls, themselves, are typically about 3-15
microns thick. Although varfations 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 sanftary devices, especfally sanftary napkins and pantilfners,
without collapse or- spreading of the capillary channel walls to
such an extent that their capilliary function is Jost.
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- 55- I ndi vidual | y packaged sanitary napkin and a container for disposing
the sanitary napkin after use, such as is described in U S. Patent
4,556, 146 i ssued to Swanson, et al. on Decenber 3 1985. Sui t abl e

ext ensi bl e absorbent articles are described in a concurrently-filed U S.
Patent Application entitled "Stretchable Absorbent Articles" filed in the
name of Osborn, et al.. The capillary channel fibers can al so be
conveni ently formed -38-

i‘he capillary channels 92 can be of various shapes. Certain
shapes can offer particular advantages in particular product
applications. For example, “U-shaped”, "H-shaped”, and "V"-shaped
capillary channel -fibers 90 may be used. The "H-shaped” fibers
are one preferred shape. Furthermore, the basic shapes may be
repeated (see Figures), or even branched, to produce fibers
containing multiple channels. The multiple "U" fibers of Figure
10 offer the additional advantages of having additional
capillarity due to face-to-face contact and being easily curled.

" The manufacture of capillary channel fibers of the type
employed herein is described in EPO Application 391,814 (cited
above) and in co-pending U.S. Continuation-In-Part Application
entitled “"FIBERS CAPABLE OF SPONTANEOUSLY TRANSPORTING FLUIDS®,
Serial No.093L20l ., filedJuly23,199t , Inventors Phillips,
Jones, et al, Eastman Chemical Company, and in the 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
used herein are surface-treated in order to render them
hydrophilic.
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into a stable sheet for ease-of-manufacture into absorbent articles by
means of various bondi ng processes. For- exanpl e, about 20% 30% by wei ght
of polyester thernoplastic fibers (e.g., KODEL 410) can be comm ngled with
the capillary channel fibers and the resulting fibrous sheet subjected to
di rect thermal or through-air heating. The refined curled cellulosic
fibers can be conveniently fornmed into a stable sheet for _

ease- of - manuf acture into absorbent =121 cl es by neans of various bonding
processes. For exanpl e about 7% 15% by wei ght of pol yester

t her mopl asti c fi bdhe swrfgce trneatment s00poivmerie tibens n&ve vesi processes ef i ned
curled cellul adifeh ardewslBkdowrhein ethd t extensive ofifberhelteratair€Ct efh t O

oh Roe : . . | \ ¢
thermapl ast i c SRR Pich ROGREE Snft1V8' cHiating. the shBFKEDGE The Floes, | ne
absor bent cor &ithyar  “hydrephilizingr fageat“ad\espeetpddyi n asutifactantt o Thee sheet
stability not dgdpiMezingn dyehtd Citediprefenebly lifed NES BRI Sdiimier T (P! S

t th , th I I f - th,
B Foe tho  ndirataie rthe) capsyaBl shalink) ° 2906m. to Maher Finsl. Sast | n
t he Typical surfactants useful. in such processes include various

nonfonic and anfonic detersive surfactants of the general type
known in the laundry literature. '

Hydrophilizing agents i{nclude wetting agents such as
polyethylene glycol monolaurates (e.g., PEGOSPERSE 200ML, a
polyethylene glycol 200 monolaurate available from Lonza, Inc.,
Williamsport, 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.

(3) Ar:;n' gement of the Cagﬂ- lary Channel Fibers
Into Fibrous Batts.

In general, the capillary channel fibers 90 will be 1aid down
into a bundle of such fibers for use in the absorbent article. In
a preferred embodiment, the bundle 44 of capillary channel fibers

is laid down in a batt and gathered into a tuft to form the hump
72.

: Such batts will typically have a caliper in the range from

. about 0.1 n. (0.25 cm) to about 0.7 in. {1.78 cm), preferably
from about 0.1 in (0.25 cm) to about 0.4 in. (1 cm) for use in
sanitary napkins; preferably from about 0.05 in. (0.13 cm) to
about 0.15 in. (0.4 cm) for use in pantiliners; and preferably
from about 0.1 in. (0.25 cm) to about 0.5 in. (1.3 cm) for use in
infant diapers or adult incontinence garments.
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crotch region) of, for exanple, a sanitary napkin or pantili her_, sai d seal
provi ding a neans whereby fluid overflow around the edges of the article
i s inpeded, or stopped altogether. In an alternate node, the

t her nopl astic topsheet, the core containing the thernoplastic fibers and
t hé backsheet can all be ' - 56-

bonded together at or near the periphery by neans of ultrasonic bonding. In
still another node, the layer of capilgipary channel

For use in disposable absorbent articles, such batts will
typically have from 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’"9
capiliary 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 {ncontinence
garments can be calculated based on the differences in caliper,
noted hereinabove.

Preferably, the denfer and strength of the capillary channel
fibers will be chosen such that the batt of fibers 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 in use. (A1l percentages, ratios and
proportions set our in this specification are by weight, unless
otherwise specified.) - '

_ Stated otherwise, for a typical sanitary napkin, approxi-
mately 1.5 g of curled capillary channel fibers will provide a
rectangular batt having a surface area of about 160 cm?. Such a
batt could be suitable for use as layer which might be termed a
*secondary topsheet®, underlying the initial fluid-receiving
topsheet of the type disclosed above.

(4) Use of Capjllary 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 capillary channel fiber batts can, if desired,
comprise the entire absorbent core of pantiliners, for example.

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
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fibers containing the adm xed thernoplastic fibers can |ikew se be bonded
to the core (and also to the topsheet, if desired). |In still another node,
the presence of thernoplastic fibers in the core and/or in the | ayer of
capillary fibers allows for spot bonding at various points across the
article, thereby providing additional integrity when the article becones
wet . The various features of the present invention are described and
claimed in the followi ng pending U S. Paggnt Applications which were filed
on"the sane date as the present application (serial nunbers not yet

assigned): U S. Patent Application Serial No. 07/915, 285 | , entitled
"“Curved, Shaped Absorbent Article" filed in the nane of Theresa L. Johnson,
et al.; US. Patent Application Serial No. 07/915, 201 , entitled

Absorbent Article Fastener Pattern” filed in the nane of Robb E. d sen, et

al.; and, U S. Patent Application Serial No. 071915, 134 entitled Nethod of
Maki ng Curved, theapapfldnenrabannelafiber padf iintd the e9re.nafuchoicores mayi

H nes, etfal-h for puhmséﬁiéfk _meh%ugim]gg r@ﬁicuess%ﬁboc&mﬁs; #OEPPIRAUS Of
regions of the Pe%'ct: ‘cerlfosic F%\érs.e m‘uEutixteurregt1;1JJ Ccteﬁua\os& nﬁ%’ers" ewqtRy
absorbent gelling materials.

Due to the extremely fine structure of the cellulostc fibers
in such absorbent cores, the cores exhibit high suctiopal forces
which tend to draw away fluids from the capillary channel fibers
and into the core 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, are overlaid with a capillary channel fiber batt
prepared as described above. As fluid proceeds into the article,
it encounters the capillary channel fiber network, which
distributes the fluid and then surrenders it to the underlying -
absorbent core, thereby at 1least partially “renewing® the
capillary channel fiber network for the next infusion of fluid.

In one preferred mode, the capillary channel fiber batt may
be used as a “secondary" topsheet under a porous (preferably
formed-film) topsheet. Thus, the capillary channel fibers draw
fluid through the topsheet, thereby leaving 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 {s saturated.

The 1iquid handling characteristics of the components of such
absorbent articles are described in U.S. Applicatfon Serial No.
07/915,286 , entitled “Absorbent Articles, Especially

. Catamenfals, Having Improved Fluid Directionality* filed in the

names of H.A. Thompson, et al. on the same date as the present
application. '

/,
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fol di ng, bending, corrugating, stacking of layers and affixing |ayers to
each other. The nodifications may be nade by including one or nore of the
structures described in European Patent Application Publication Nos. 0 335
252 and 0 335 253 published in the nane of Buell on Cctober 4, 1989, in PCT
Pat'ent Application Publication No. WD,Q2/ 07535 published in the nane of
Visscher, et al., and in U S. Patent Afplication Serial No. 07/874, 872

entitled "Generally Thin, Flexible Sanltary Napkl n Havi ng Stlffened Center"
filed in the name of Osborn

preferred sanitary napkin e Rlcaacam iy oS 5t ’s- ot her
sani tary napkin embodi ments ar efibérscl osed in the |i terat ure These coul d

be provided in the curved, shaped configuration of the present invention.
Some of The batt 44 of capillary channel fibers is preferably kept in
close contact with the overlying topsheet 38. This can- be
achieved by a number of suitable mechanisms. These include, but
are not limited to bonding the batt 44 to the topsheet 38 by
adhesives, ultrasonics, and the 1ike, or by tensional forces. The
contact between the topsheet 38 and the capillary channel fibers
may be close enough so that some of the tufts of the capillary.
channel fibers 90 extend into the orifices of the topsheet.

Thus, in 2 highly preferred mode there is an interconnecting
network between topsheet, thence into the capillary channel fiber
pad, and thence into the underlying absorbent core, whereby fluid
efficiently proceeds through the topsheet 38, along and through
the capillary channel bun 44, and into the absorbent core 42.
This fnterconnection is preferably maintained even in the face of
fn-use stresses such as wmoisture, 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 s 1laid-down should minimize the sticking of the
absorbent article to the user’s body. The adhesive should be
nonfrritating to the skin and tox_icologica'l'ly-acceptab'lé. The
adhesive should mairtain its bonding properties when moisture {s
not present, {.e., when the article is being manufactured, and,
most preferably, when mofsture {s present, t.e., when the

absorbent article fs being used. Thus, it fs preferred that the
adhesive be insoluble in body fluids.

The adhesive should also bond both to the material used to

- manufacture the topsheet and to the materfal used to manufacture
the capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., fn 2 hydrophilization process, the nature

of the surface treatment will have to bé considered when selecting
the adhesive.
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-57- such sanitary napkins are described in U S. Patent Application Serial
No. 07/605,583 filed COctober 29, 1990 in the nanme of Visscher, et al., U S
Pat ents 5, 009, 653 and 4, 950, 264, issued to Gsborn on April 23, 1991 and .
August 21, 1990, respectively, U S. Patent 4,940,462, issued to Salerno on
July 10, 1990, U.S. Patent 4,917,697 issued to Gsborn, IIl, et al. on Apri
17, 1990, U.S. Patent 4,911, 701 issued to Mavi nkurve on March 27, 1990,

U S. Patent 4,900,320, issued to McCoyzon February 13, 1990, U S. Patent
4:687,478 issued to Van Til burg on August 18, 1987, U.S. Patent 4,608, 047

I ssued to Mattingly on August 26, 1986, U. S. Patent 4,589,876 issued to
Van Til burg on May 20, 1986, U S. Patent 4,285,343 issued to McNair on
August 25, 1981, U.S. Patent 3,397,697 issued to Ri ckard on August 20, :
1968, and U.S. Pat typica] 7adhesdves siseful t hereinr incdudeymaterdbals getected  The

terms "panty | frgd Jatéx adRésives' i hot Shélt adheseey.besiftable adhesives
are available from Findley Adhesives, Inc., as hot melt adhesive
4031, and latex 8085. The type of adhesive can vary somewhat
depending on the type of hydrophilic finish present 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 soil release
polymer, and which is available from ICI Americas.

The adhesive can be laid down in a random pattern, however,
it 1s preferred that a spiral, or multiple spiral, pattern, such
as the one {llustrated in Figure 13, be used. The lines of
adhesive are applied in the spiral pattern using a 0.2 mm nozzle,
but application using nozzles at least as large as 0.6 mm s
satisfactory. 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 adhesfve. For a latex adhesive, from about 0.1 g to
about 0.15 g for a 2 in. x 5 in. pattern will suffice.

The adhesives may be applied in an open pattern network of
filaments of adhesive as 1s disclosed in U.S. Patent 4,573,986
which issued to Minetola, et al. on March 4, 1986. Some suitable
attachment means that utilize an open pattern network of fflaments
comprising several lines of adhesive filaments swirled into a
spiral pattern are {llustrated by the apparatus and methods
disclosed in" U.S. Patent 3,911,173 {ssued 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.
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articles that are | ess bul ky than sanitary napkins which are generally
worn by wonen between their nenstrual periods. Suitable absorbent articles
in the formof pantiliners which could be provided in the curved, shaped
configuration of the present invention are disclosed in U S. Patent
4,738,676 entitled "Pantiliner" issued to Gsborn on April 19, 1988.

The term "incontinent article" refers té4pads, undergarments (pads held in
pl ace by a suspension system of sane type, such as a belt, or the |ike),
inserts for absorbent articles, capacity boosters for absorbent articles,

briefs, bed pads, anCldseectntset betqger dh@sﬁopﬁf\emehdleuhet trederdy imgndayerby
adults or other W‘i‘%p?liﬁ?gtch ﬁﬁé]soﬁ%e f%tﬁ%oqggmh By ?@Z&# hat

can be provided I'n rve Shaped co f scrlbed are
di sclosed in U. B"—'Spﬂt‘&anﬂmﬂ"&&ﬂ%ﬂ F’%'!SJea"QCGSSt apdfararky, eqomBing onther ch

3, 1981; U S pRWhGsts, EpT1 TAY mnmﬁg?igm imsugR tiayBreltb; nﬁoeide

Co Anr, ot ol : L@‘%ﬁaﬁﬁf‘“ﬁr BEACHRIOCMhieh Syvey OB cofedd SR WETLCT

23, 1990; and i nadhesiveRat ent Application Serial Nunbers 07/637, 090 and

07/ 637,571 filed respectively by Noel, et al. and Feist, et aI. on January
3, 1991. .

(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 90 and the absorbent core 42 in order to
efficiently transfer liquids to the'absorbent core 42.

This close contact can also be acheived.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 absarbent core, or by needIe-punching, or otherwise
inserting some of the capillary channel fibers inte the absorbent
core.

Preferably, as shown in Figure 7, the base of the tuft 44 of
capillary channel fibers is slipped into 2 slit in the top of the
core/nonwoven sheet sandwich.

The tuft 44 of capillary channel 'fibers has two end
extensions designated 94. The end extensions 94 extend outward at
the base of the tuft 44 4in opposite directions. The end
extensions 94 preferably extend along the longitudinal centerline
L. The end extensions 94 are in fluid (i.e., liquid) transporting
contact with the upper portion of the tuft 44 of capillary channel

fibers. The end extensions 94 are also in fluid transporting
contact with the absorbent core laminate.

The tufted bun 44 of capillary channel fibers provides the
sanitary napkin 20 with a component having liquid. transport, and
preferably 1iquid acquisition/distribution capabilities. The
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- 58- The focus of the present invention is on absdrbent articles
that are intended to be worn in the crotch region of the wearer's

undergarments. However, the features of the present invention could also
be used in absorbent articles such as diapers. Diapers are absorbent

articles worn by infants and incontinent persons that are fastened about
the wai st of the wearer. 45

capillary channel fibers will typically be primarily used to
transport liquids deposited on the bun 44 due to the capillary
gradient described above, rather than to absorb the same. The bun
44 of capillary channel fibers may, therefore, also be referred to
‘as a "“transport component®, a *liquid acquisition/distribution
component®, or by some other suitable name that describes its

functfon. This liquid acquisition/distribution component 44 has
several key features.

The 1iquid acquisition/distribution component 44 comprises an
upper portion 47 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 42. This upper portion
47 of the acquisition/distribution component 44 can be positioned
in close contact with the wearer’ body. Even more advantageously,
the upper portion 47 of the 1liquid acquisition/distribution
component 44 can be of such a size and shape that it can fit at
Teast partially within the space between the wearer’s labia. This

allows it to more readily intercept exudates that 1leave the
wearer’s body.

The end extensions 94 of the bun 44 provide a 1{quid
acquisition/distribution component with conduits for transporting
Tiquids directly to the absorbent core 42. Even more preferably,
the end extensions 94 are capable of transporting liquids to the

interior of the absorbent core 42. 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 42, they can be
absorbed readily along the top surface of the absorbent component.
However, 1iquids tend to remain in and fill the upper parts of the
core first. This blocks the transportation of exudates to the
lower regfons of the cove. The end extensions 94 reduce the
potential for this problem to occur. The end extensions 94
eliminate the need for 11quids to travel through one part of an

absorbent storage component to get the place where available
absorbent capacity exists.
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Sui tabl e di apers that can be provided in the curved, shaped configuration
of the present invention are disclosed in U S. Patent 3,860,003 issued to
Buel | on January 14, 1975, and U.S. Patent Application Serial No. -

07/ 715,152 filed in the nane of Buell, et al. on June 13, 1991. 4.
Met hod of Making the Absorbent Article. A. In General. The
t hr ee-di nensi onal shaping of the sanitary napkin 20 involves providing
the sanitary napkin wth |engthw se4gand transverse curvature.

The concept of providing an article, such as the sanitary napkin 20, with
curvature can be thought of in the broadest sense, as naking the di nensions
of one face of the article greater than the di nensions of the other face.
For instance, if the length of one face of the article is greater than the
| ength of the otherfhe construction of the sanitary napkin 20 described above is

only one possible arrangement of the acquisition/distribution
component, however. Many other suitable arrangements of
components are possible if the principles discussed 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 42 in a number of different ways.

The following is a non-limiting Tist of possible
relationships between the end extensions 94 and the absorbent core
42. They are generally arranged from more to less preferred. The
end extensions could be: (1) surrounded by the other components
of the absorbent core (those with higher capillarity) such as in
the pleated core embodiment described above; (2) commingled or
integrated into the other components; (3) placed between two or
more layers of the other compdnents, such as described immediately
above; (&) 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
acquisition/distribution components or layer(s) positioned between
the topsheet and the absorbent core. Preferably, the embodiment
shown 4n Figure 7 has an additional acquisition layer (or
"secondary topsheet") 46 positioned between the topsheet 38 and
the absorbent core 42. Such an additional acquisition layer could
be used to distribute body exudates that are deposited
longitudinally or laterally outside of the bun 44 of capillary
channel fibers to the absorbent core 42.

These other types of acquisition/distribution 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 {ssued 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.
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face, the article will curve inward al ong the shorter face of the article.

Thi's shaping of the sanitary napkin 20 can be achieved in at least three
basi ¢ ways. [

_ The first way of shaping the sanitary napkin 20 invol ves
securing at least two conponents together. The conponents typically
have different dinmensions (i.e., one is larger than the

-59- other in at |east one dinension). The conponents are preferably

. -47-

The acquisition/distribution 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 woyen
webs of synthetic fibers “including polyester, ponpropylene. or
polyethylene; natural fibers including cotton or cellulose;

blends of such fibers; or any equivalent materials or combinétions
of materials.

E. Assembly of the Components of the Sanitary Napkin.

The preferred sanitary napkin embodiment shown in FIG. 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 7. The

discussion will proceed from a description of the inside of the
sanitary napkin 20 to the outside. S

For the purposes of this discussion, the absorbent core 42

will comprise the cross-linked cellulosic laminate described
above.

The absorbent core 42, as noted above, s preferably
sandwiched between the nonwoven secondary topsheet 44 :and the
nonwoven layer 48 to form 2 “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 FIG. 7 are secured together by stitching lines
70. :

The stitching of these components serves several purposes.

These include, but are not 1limited to the following. The

stitching holds the components of the core/nonwoven sheet sandwich

~ 51 together. Stitching is a preferred mechanism for holding these

components together because it is a very permanent method of

bonding such components together. The stitching also holds up
well in the presence of 1iquids.
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secur.ed together in such a way that their ends termnate at the sane point
when the conponents are secured. This first way of shaping the sanitary

napki n generally involves securing the conponents together when they are

pl aced on a curved surface, such as in a curved form The second
basi c way of shaping the sanitary napkin 20 invol ves foreshortening at

| east a portion of one of the conponents of the sanitary napkin and
securing it to one of the other conponents_4qghe second way requires that at
| east one of the conmponents (for exanple the first conponent) be both
extensi bl e and contracti bl e. In the second way of shaping the sanitary

nagki |n| t hg I | rst ;:ormoaemcnmg ﬁﬂwtéﬁhacbeﬁses%ﬁ?nmrt bf Hiquidsl betwgemnent
and al lowed to L in n S
general ly cur ve?'?nmgf%f" Wtﬁ? é&?{a%"é‘uﬁ'g Shge fog{'ﬁwﬁﬂ The s (TRERG

Irst co
The third way ofseFHEE%uﬁg? ng’%e%*émc%\r $he o gore/muowpveny sh %gng‘paé’a\"{] | e

process whi ch raogetiter nin esgshheni mghnere thit t BRe tomaedts tave skeldt ainy

napkin 20. This r b 0 tre n d

P ohios {he® sURRare c R BohEact G doBch Bthell." AS L€ 8 ks B A5G0,
contacting relationship is one of the features needed for the

transportation of liquids down into 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 of the sanitary napkin located between (and
including) the topsheet 38 and the backsheet 40.

The topsheet 38 is bonded to the tuft of capillary channel
fibers by a topsheet bonding adhesive 66. The preferred method of
bonding the topsheet is described in greater detail in Section
3D(5) above, and in the following Examples.

The backsheet 40 is bonded to the garment side of the
- core/nonwoven sheet laminate 51. This is accomplished in the
embodiment shown in FIG. 7 by two strips of construction adhesive
68. ' '

The topsheet 38 and backsheet 40 are then secured together.
The topsheet 38 and backsheet 40 have length and width dimensions
that are greater than those of the absorbent core 42. The
topsheet 38 and backsheet 40, therefore, extend beyond the edges

of the absorbent core 42 to form at least part of the periphery 26
of the sanitary napkin.

The topsheet 38 and backsheet 40 are secured to each other
around at least part of the periphery 26 of the sanitary napkin 20
by a perimeter heat seal. The formation of this perimeter heat
seal 71 is described in greater detail in Section 4 below which

describes methods of making the san{tary napkin 20 of the present
invent{ion.
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sanitary'napkin 20. This will result in a sanitary napkin that is- curved
I nward al ong the topsheet 38. B. Methods Wich Involve
Securing the Conmponents When Pl aced on Curved Surfaces.
The first nethod of making a sanitary napkin in a curved configuration, as
noted above, generally involves placing the conponents for the sanitary
napkin in a curved formsuch as a trough and securing the conponents
together in the desired shape. This caA9be done by hand, or by nachi ne.
(F) Making The Sanitary Napkin By Hand. Fi gures 14 and 15 show
preferred curved fornms for use in maki ng the sanitary napkin 20.
The topsheet, the backsheet, the absorbent core, and any
other components, may be assembled in a varfety of well known
configurations (including so called "“tube" products or side flap
products). Several other suitable sanitary napkin configurations
are described generally 1in the aforementioned U.S. Patents
4,950,264 and 5,009,653 issued to Osborn; U.S. Patent 4,425,130,
"Compound Sanitary Napkin".issued to DesMarais on January 10,
- 19843 U.S. Patent 4,321,924, “"Bordered Disposable Absorbent
Article" issued to Ahr on March 30, 1982; U.S. Patent 4,589,876,
*Shaped Sanitary Napkin With Flaps® {issued to Van Tilburg on
August 18, 1987.

The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferred way 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, fntermingling or entanglement of the fibers or
other structural elements comprising the components of the
sanitary napkin, such as by meltblowing the fibers comprising one

component onto another component, or by any other means known in
the art.

F. [Fasteners for Attaching the Sanjtary Napkin to
the Wearer’s Panties.

In use, the sanitary napkin 20 can be held in place in the
wearer’s undergarments_by any suitable means. Preferably, the
sanitary napkin 20 is placed in the user’'s panty and secured
thereto by a fastener such as an adhesive located on the garment
surface 40B of the backsheet 40. The adhesive provides a means

for securing the sanitary napkin in the crotch portion of the
panty.

Figure 7 shows a particularly preferred adhesive pattern or
configuration. The adhesive is arranged in the form of four
This Is the replacement sheet
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- 60- The curved formshown in Figure 14 is used for assenbling the
conponents of the sanitary napkin 20. The formshown in Figure 14 has a
|l ength D{err] of about 7 3/4 inches (about 20 cm). Wen this formis

pl aced on a flat surface, it has a height D3 above the plane of the flat
sur face of about 3 i-nches (about 7.5 cm). The formhas an arc |l ength
Dlerr] nmeasured along its curved inside surface of about 10 1/4 inches
(about 26 cm). The curved formshown in Figure 15 is used for
sealing the longitudinal side margins 25 eb0the assenbl ed sanitary napkin

(about 16 em ). VAEHTARTY Feftanattas Aiaipe,oh wRBR: Dbr Chaiited. © fudgecs
patches are arranged so that the overall adhesive pattern
resembles a letter *X" with the center of the *X" missing and each
of the patches running in a direction from the intersection-of the
longitudinal and transverse centerlines, C, to one of the corners
27 of the sanitary napkin.

The adhesive pattern shown in Figure 7- is particularly
preferred on embodiments having a hump 72. The absence of
adhesive in the center permits the portion of the sanitary napkin
with the hump 72 to decouple or separate from the wearer’s
undergarments. This provides for more sustained contact of the
hump 72 with the wearer’s body when the sanitary napkin 20 is
worn.

The ends of the adhesive patches are preferably located as
close as possible to the transverse end edges 24 of the sanitary
napkin 20. This principle of adhesive configuration is discussed
in PCT International patent Publication No. WO 92/04000 entitled
*Shape and Ad_heéive Fastening Means for an Absorbent Article"
published in the name of Papa, et al. on March 19, 1992. Other
aspects (no adhesive in the central region 32) operate on
principles peculiar- to the configuration of the sanitary napkin of
the present invention. '

Other suitable adhesive configurations are also possible.
For example, the adhesive could be applied in an inverted V-shape,
or chevron pattern, in each end regfon 28 and 30 of the sanitary
napkin 20.

Any adhesive or glue used in the art for such purposes can be
used, with pressure-sensitive adhesives being preferred. Suitable
adhesives are Century A-305-I1V manufactured by the Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the
National Starch Company, and 3 Sigma 3153 manufactured by 3 Sigma.

Suitable adhesive fasteners are also described in U.S. Patent
4,917,697, '
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surface, it has a height D3 above the plane of the flat surface of about 3
1/4 inches (about 8 cm). This formhas an arc length D4 neasured along its
curved inside surface of about 9 inches (about 23 cm). The length of the
seal area Dlerr] along this arc is about 3 inches (about 7.5 cm).

The sanitary napkin 20 is assenbled by hand in the follow ng manner. For
sinplicity, the assenbly is described in terns of one possible nethod. The
st eps descri bed bel ow can be carried out5ilAn many other orders. There are
al’'so numerous ot her ways to assenble the sanitary napkin. Al such
alternatives are within the scope of the present invention. The
conponents for the absorbent core 42 are obtained. The absorbent core 42
used is the preferred | am nate descri bed above of two |ayers of :
cross-linked cellulose fibers 43 and 45 with absor%ent gelling materi al
particles 41 ther eBeta®enthe sanitamhenapkdsr et 1§eI RY2589 nelferysy pdeticl es

41 are placed pressope-sehsitiveZedhesive POrtypotaliyccovdvedt hith o tdmobstile t he

bottom | ayer 4§ovégfsf¥{%§§ilge 5&%% ffﬂeklgfoﬁﬁ JJdQ?rf% keep the -adhesive from
sticking to a surface other than the crotch portion of the panty
prior to use. Suitable release liners 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. WNon-1imiting examples of "suitable reléase liners

are BL30OMG-A Silox E1/0 and BL30OMG-A Silox 4P/0 both of which are
manufactured by the Akrosil Corporation.

The sanitary napkin 20 of the present invention is used by
removing the release liner 52 and thereafter placing the sanitary
napkin in a panty so that the adhesive 50 contacts the panty. The
adhesive maintains the sanitary napkin in its position within the -
panty during use.

In still other embodiments, other types of fasteners can be
used instead of, or in addition to adhesives. These other types

of fasteners are preferably arranged in patterns similar to those
described above.

Such fasteners include, but are not Yimited to conventional

VELCRO hook material, the fasteners described in: U.S. Patent

4,946,527 fissued to Battrell on August 7, 1990, U.S. Patents

5,058,247 and 5,116,563 issued to Thomas, et al. on October 22,

1991 and May 26, 1992, respectively; and EPO patent application

publication No. 0 381 087 published August 8, 1990; or, the high

coefficient of friction foams and other high coefficient of

friction materials such as those described in U.S. Patent

> 4,166,464 4issued to Korpman, U.S. Patent 4,834,739 issued to

Linker, III, et al., and U.S. Patent 5,011,480 issued to Gossens,
et al.
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The capillary channel fibers 90 are obtained. The capillary channel fibers

90 are preferably substantially curled. Suitable capillary channel fibers
are those designated SWL73 avail able from

-61- the Eastnan Chem cal Conpany. The SWL73 fibers conprise a carded
stapl e sllver whi ch- has been stuffer box crinped to 7.8 crinps per
-52-
G. ona atu

The sanftary napkin 20 may also be provided with two ﬂaps
56, each of which are adjacent to and extend laterally from the
side edge of the absorbent core. The flaps 56 are. configured to
drape over the edges of the wearer’s panties in the crotch region
so that the flaps 56 are disposed between the edges of the
wearer’s pantfes and the thighs.

The flaps 56 serve at ledst two purposes. First, the flaps
56 help serve to prevent soiling of the wearer’s body and panties
by menstrual fluid, preferably by forming a double wall barrier
along the edges of the panty. Second, the flaps 56 are preferably
provided with attachment means on their garment surface so that
the flaps 56 can be folded back under the panty and attached to
the garment facing side of the panty. In this way, the flaps 56

serve to keep the sanitary napkin properly positioned in the .
panty.

The flaps 56 can be constructed of various materials
including materials similar to the topsheet, backsheet, tissue, or
combination of these materials. Further, the flaps 56 may be a
separate element attached to the main body portion 21 of the

napkin or can comprise extensions of the topsheet 38 and backsheet
40 (f1.e., unitary).

A number of sanftary napkins having flaps suitable or
adaptable for use with the sanftary napkins of the present
invention are disclosed in U.S. 4,687,478 entitled “Shaped
Sanitary Napkin With Flaps®, which issued to Van Tilburg on August
18, 1987; U.S. 4,589,876 entitled “Sanftary Napkin®, which issued
to Van Tilburg on May 20, 1986; and U.S. 4,608,047, entitled

*Sanftary Napkin Attachment Means", which issued to Mattingly on
August 26, 1986.

Alternatively, as shown in Fig. 1, the flaps may not be as
Jarge as some of the flaps described in the foregoing references.
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i nch and have an H-shaped cross-section with a channel w dth of 38 mcrons
and a channel depth of 19 mcrons. The capillary channel fibers are
preferably 6 in. long; 0.75 g. fibers are used. The capillary channel
fibers 90 are provided in the formof a layer that is gathered in its
center to forman oval tuft having the dinensions described above. The

| ongi tudinal ends of the layer of capillaty channel fibers are forned into
end extensions 94. The bun of capiTTary channel fibers 44 is placed
onh top of the absorbent gelling material 41. The bun 44 is oriented so
that the extensions 94 fromthe base 74 of the sane will extend along the
| ongi tudinal centerline L of the conpletely assenbled sanitary napkin

The web of crossyby rh;gs f@hﬁﬁ' Qe {5k D51 SunbHool OhdryPent RSERY' datebfl i ||

f th | 4 t 4 th d |
SUit, The oiit i'BHINaLeA 48 am eastamerts pdnssi Oﬁhs%a%@ﬂici Pei¥e fshat vil |
lie in the cent rrepferabiyohiquid dmpenvdouss orfisl teast \a poetion| ofdtheadantinate napki n.

The slitted web prefErably exhibits a Tow modulus of elasticity and does mot fully
recover after elongation.

The portion of the laminate that does not fully recover after
elongation provides the advantage that it deforms easily when the
pad is placed in the wearer’s panties and the panties are pulled
on. This embodiment assist the wearer {in wrapping the flaps
around the portions of the panty containing the leg elastics.

For instance, the portion of the laminate that does not fully
recover after elongation could comprise zones on the ends of the
flaps comprised of only the nonwoven material. When the flaps are
wrapped around the portfon of the panties containing the leg
elastics, these zones will tend to permanently deform. The
permanent deformation of the materfal in these zones will help
hold the flap wrapped around the panty elastics.

The sanfitary napkin may also be constructed as described
below by differentially stretching a component (i.e. just in the
widdle) to provide specific types of curvature. The sanftary
napkin may be constructed with a variety of features including 1)
partial wrapping of the core or other componeats with the
‘topsheet, 2) partial wrapping of the core or other components with
the backsheet (features (1) and (2) can comprise the so-called
“tube™ products that have components that are at least partfally
wrapped in other components as opposed to being laminated together
to form a product having a sandwich-like construction), 3) rolled
edges (for example, the edges of the sanftary napkin could be
curled or formed into a scroll-like structure for added comfort),
4) edges of pad covered with soft material (functional and/or

- aesthetic) (for example, the material that extends outward to farm
the extenstons of the topsheet 54 in Fig. 7 are preferably wrapped
around the longftudinal side edges of the other components and
secured to the backsheet 40), and 5) edges of sanitary napkin
which have specific levels of stiffness for control.
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retaining the tufted bundle of fibers in its tufted configuration. In

ot her enbodi nents, other suitable nechanisns can be used to retain the
bundl e of fibers in its tufted configuration. The upper | ayer 43 of
the core 42 is placed on top of the bun 44 of capillary channel fibers
and | ayer of particles of absorbent gelling material. The upper portion
47 of the bun 44 of capillary channel fibers is pulled up through the

slit to forma tuft. This |eaves the ugger portion 47 of the bun 44
exposed. The extensions 94 remai.n- in place within the absorbent core

| am nate on top of tag' | ayer. of absorbent gellin terial .41, Thi s
forms an  absor bef? g‘rté°¥r Lhe, sapiipry, napkin described herein can employ
-62- slitted or partially slitted absorbent cores, together with curled

capillary channel fibers and other extensible components which,’
together, provide  a degree of extensibility (on the order of, -
15%-40%) to the article. This extensibility may provide better
in-use fit and comfort. In a particularly preferred alternative
embodiment, the sanitary napkin 20 is comprised of components that
are extensible (preferably, capable of stretching), particularly
in the longitudinal direction when the sanitary napkin is worn.

In one preferred embodiment of the present invention, the
topsheet 38 is made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of 1longitudinal
extensibility. The fold lines in the corrugatfons of a ring
rolled topsheet 38 run in the transverse direction so the topsheet
38 is longitudinally extensible.

The absorbent core 42 is a laminate as described above which
{s slitted or partially slitted for longitudinal extensibility.
The absorbent core 42 could be slit in the end regions 28 and 30,
but not in the central region 32. Other types of slit absorbent
materfals are described in European Patent Application Publication

Humber O 293 208 81 published by Lion Corporation on July 24
1991.

A particularly preferred extensible backsheet 40 is an
extended adhesive film known as Formula #198-388 manufactured by
the Findley Adhesives Company of Wauwatosa, Wisconsin. The
nonwoven layers 46 and 48 can be creped to provide them with
extensibility. The sanitary napkin 20 is preferably sealed to
prevent the wicking and expulsion of liquid or liquid-containing
superabsorbent material from the napkin when it is extended.

The fastener can comprise a fastener, such as adhesive
patches that are extensible, inextensible, or some portions of the
fastener can be extensible and some {inextensible. The adhesive
fastener is protected with a wrapper that provides both an
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The secondary topsheet 46 material is provided. The |ayer of material
conprising the secondary topsheet 46 is also provided with a | ongitudi nal
slit. The secondary topsheet 46 is placed on the body-facing side of the
absorbent core pre-assenbly. The upper portion 47 of the tuft 44 of
capillary channel fibers is pulled through the slit in the secondary
t opsheet 46. The nonwoven | ayer 48 is positioned on the garnent-facing
side of the core pre-assenbly. This forgs-the absorbent core/ nonwoven
sheet | aminate 51. The conponents of the absorbent core/ nonwoven
sheet |lam nate 51 are then stitched toget her along stitching Iines 70 such

as those shown in FI G e absorbent cor;‘af{ nonwoven sheet | am nate

51 and the ot hel"‘délﬂﬂ%mnt%‘cbﬂgﬁdhe“é‘éﬁ"tyar'&”h‘d'ka afe GOREMINGESAMDI ed in
the curved for ndisposingi theFsaniteryl dapkiheafitex sbesuckAsnis describeds 16 r st

placed in theysupigat 4356146 TskRed (440 Swanlsbn Pt of. %nﬂédeﬂséﬁ op- adhesi ve
68 are placed oqgéshe backsheet 40 near the | ongi t udi nal

_Stntab'le extensible absorbent articles are described in a

concurrently-filed U.S. Patent Application entitled “Stretchable
Absorbent Articles® filed in the name of Osborn, et al.

The capillary channel fibers can also be conventently formed
fnto a stable sheet for  ease-of-manufacture into absorbent
articles by means of. various bonding processes. For example,
about 20%-30% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410)' can be commingled with the capillary channel fibers and

the resulting fibrgus sheet subjected to direct thermal or
through-air heating.

The refined curled cellulosic fibers can be conveniently
‘formed §nto a stable sheet for ease-of-manufacture into .absorbent
articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the refined curled cellulosic

~ fibers and the resulting fibrous sheet subjected to through-air
heating or ultrasonic bonding.

Incorporation of thermoplastic fibers {into the capfllary
channel fiber layer or into the absorbent core layer, or both,
offers advantages in additfon to the sheet stability noted above.
In particular, having the thermoplastic fibers present in the
core, or fn the capillary channel fiber layer, or both, allows the
manufacturer to provide a seal at the periphery (at least in the
crotch region) of, for example, a sanitary napkin or pantiliner,
safd seal providing a means whereby fluid overflow around the
edges of the article is impeded, or stopped altagether.

In an alternate wmode, the themoptastic topsheet, thé core
containing the thermoplastic fibers and the backsheet can all be
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si de edges of the backsheet material. The absorbent core/nonwoven sheet

| am nate 51 is placed in the formon top of the construction adhesive 68

| ocat ed on the backsheet 40 nateri al . The topsheet 38 is sprayed

wi th the topsheet bondi ng adhesive 66 on its garnent-facing side 38B.
Preferably, the adhesive 66 is applied in a spiral pattern such as that
showmn in FIG 13. The topsheet 38 |§§§homn in Figure 13 in its final cut
configuration. (The topsheet however, will often be in an
udtrinmmed or partially untrinmed conflguratlon wi th excess material around

the periphery af ttta§ tg‘g'psage §‘. thb y% ﬁgl &¢ ufldabodsypically be
renoved after ?nne 0 gﬁ e co r‘?s Y ﬁ |tarII ?apkl n that
will form thebondd tu § 1SFEPet &Fé'"e‘&? 2 MeY The
t opsheet 38 i filehecogtiaimiag the idupxedftlmrmpwsm bibers Caodr’i&wféh\heven sheet
| aminate 51 (%ﬂa@dtmtﬁéﬁcbré«aﬁalallko RoOtKel dbpihieet, 1 PdestPa). ccme/ nonwoven
sheet |am nat gi'l'l g‘l?other Ibde. tlteoﬁipissencae of thermoplastic fibers in the

core and/or in the layer of capillary fibers allows for spot

bonding at various points across the article, thereby providing

additional integrity when the article becomes wet.

The various features of the present invention are described
and claimed in the following pending U.S. Patent Applications
which were filed on the same date as the present application
(serial numbers not yet assigned): U.S. Patent Application Ser{al
Né. 07/915,285 , entitled "Curved, Shaped Absorbent Article®
filed in the name of Theresa L. -Johnson, et al.; U.S. Patent
Applicatfon Serial No. 07/915,201 , entitled * Absorbent

" Article Fastener Pattern® filed in the name of Robb E. Olsen, et
al.; and, U.S. Patent Applicatfon Serial No. 07/915,134 ,
entitled "Method of Making Curved, Shaped Absorbent Article® filed
in the name of Letha M. Hines, et al.

In still other alternative embodiments, components or regions
of the sanitary napkin may be further structurally modified by
folding, bending, corrugating, stacking of layers and affixing
layers to each other. The wmodifications may be made by including
one or more of the structures described in European Patent
Application Publication Nos. 0 335 252 and 0 335 253 published in
the name of Buell on October 4, 1989, in PCT Patent Application
Publ{ication No. WO 92/07535 published in the name of Visscher, et -
al.,.and in U.S. Patent Application Serial No. 07/874,872 entftled

~ "generally Thin, Ftexible Sanitary Napkin Having Stiffened .Center"
filed in the name of Osborn on April 28, 1992.

While several preferred sanitary napkin embodiments have been
described, numerous other sanitary napkin embodiments are
disclosed in the literature. These could be provided in the
curved, shaped configuratfon of the present invention. Some of
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- 63- pre-assenbl ed sanitary napkin. The pre-assenbled sanitary napkin is
then ready to be sealed in a curved configuration. . The pre-assenbl ed
sanitary napkin is taken out of the curved formshown in Fig. 14. The

| ongi tudi nal side margins 25 of the pre-assenbled sanitary napkin are

seal ed as foll ows. The sanitary napkin conponents may be maintai ned
in a curved configuration in sone suitable manner. Preferably, the

conponents are maintained in a curved c@W¥4 guration by using the curved
form

such sanitary napkins are described in U.S. Patent Application
Serial MNo. 07/605,583 filed October 29, 1990 {in the name of
Visscher, et al., U.S. Patents 5,009,653 and 4,950,264, issued to
Osborn on April 23, 1991 and August 21, 1990, respectively, U.S.
Patent 4,940,462, tssued to Salerno on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, III, et al. on April 17, 1990, U.S.
Patent 4,911,701 {issued to Mavinkurve on March 27, 1990, U.S.
Patent 4,900,320, {ssued to McCoy on February 13, 1990, U.S.
Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on August 26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.

. Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms “panty liner" or “pantiliner” refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners which could be
provided in the curved, shaped configuration of the present

{nventfon are disclosed in U.S. Patent 4,738,676 entitled
*pantiliner*® issued to Osborn on April 19, 1988.

The term “incontinent article® refers to pads, undergarments
(pads held .in place by a suspension system of same type, such as a
belt, or the 1ike), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the Vike,
regardiess of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided in
the curved, shaped configuration described herefn are disclosed in
U.S. Patent 4,253,461 1issued to Strickland,” et 2al. on March 3,
1981; U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
above-mentioned ‘U.S. Patent 4,704,115; U.S. Patent 4,909,802
issued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial

Numbers 07/637,090 and 07/637,571 filed respectively by Noel, et
al. and Feist, et al. on January 3, 1091,
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shown in Fig. 15. The curved formshown in Fig. 15 is preferably turned on
Its side edge 98. The pre-assenbl ed sanitary napkin is placed on the
outside surface of the curved form The pre-assenbl ed sanitary
napkin is placed so the longitudinal side margin 25 to be sealed is
pesitioned on the side edge 98 of the curved formas shown in Fig. 15.

The side edge 98 of the curved formshown in Fig. 15 is perferably

ori ented approxi mately perpendicular teS8e inside surface of the form
This allows the seal to be forned when the |ongitudinal side nmargins 25 of
the pre-assenbl ed sanitary napkin are placed on a curved surface and bent
out of the plane of the adj acent portions of the topsheet 38 toward the
surface of the pre nbl e sanltar na n that formthe body
surface 20A of the ¥s,0§ thepresen M‘é‘ﬁ‘g?%& o °"'%°@§1I @'&5‘
Specifically, A& N'Poi‘l'gmdatiltndte worte imethgiavetchSragion bértheorsaref'sthe pl ane

of the topsheeindatgarienss\d! RovdberdPRheX Fedturdsy 0@OLIRN phedevaifbehtidnt Opsheet
38. The &andliadt 8 uldieid QDMrbul A chsIRuciBldififers® ilpdS the

are absorbent articles worn by infants and incontinent persons

that are fastened about the waist of the wearer.

Suitable diapers that can be provided in the curved, - shaped
configuration of the present invention are disclosed in U.S.
Patent 3,860,003 issued to Buell on January 14, 1875, and U.S.
Patent Application Serial No. 07/715,152 filed in the name of
Buell, et al. on June 13, 1991.

4. Method of Making the Absorbent Article.
A. In_General.

The three-dimensional shaping of the sanitary napkin 20

involves . providing the sanitary napkin with lengthwise and
transverse curvature.

The concept of providing an article, such as the sanitary
napkin 20, with curvature can be thought of in the broadest sense,
as making the dimensfons of one face of the article greater than
the dimensions of the other face. For instance, if the length of
one face of the article is greater than the length of the other-

face, the article will curve inward along the shorter face of the
article.

This shaping of the sanitary napkin 20 can be achieved in at
Teast three basic ways.

The first way of shaping the sanitary napkin 20 involves
securing at least two components together. The components
typtcally have different dimensions (i.e., one is larger than the
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pl ane of the topsheet'38 before sealing aids in creating the
‘aforenenti oned overl apping by foreshortening the distal edges 25B of the

| ongi tudi nal side margins 25. It also provides the sanitary napkin
with cross direction curvature, and assists the |ongitudinal side margins
25 in standing up. -59- - 64- The

| ongi tudi nal side nmargins 25 do not have to be bent inward at a 90[err]
angl e, however. The longitudinal side nargins 25 can be bent at any
‘sui t abl e angl ethewndin sati Teagtr one diimenstond! (The Campofients awespreferablerein. In

o Qterag' L ﬂ”%éé(ﬁe&%@iﬁﬁmiﬁ’chﬂea'\?{}githUQ"i fiirShilR EEhihite %t TRY not be
"~ same point when the components are secured. This first way of
shaping the sanitary napkin generally involves securing the

components together when they are placed on a curved surface, such
as in a curved form. '

The second basic way of shaping the sanitary napkin 20
involves foreshortening at 1least a portion of one of the

components of the sanitary napkin and securing it to one of the
other components. The second way requires that at least one of
the components (for example the first component) be both
extensible and contractible. In the second way of shaping the
sanitary napkin, the first component is stretched, secured to the
second component, and allowed to contract. The sanitary napkin 20

" formed 1in this manner generally curves fnward along the face
nearest to the first component.

The third way of the curving the sanitary napkin 20 is by
some suitable process which results in lengthening one of the
faces of the sanitary napkin 20. This can, for example, be done
by stretching or heating and stretching the backsheet 40 of the
sanitary napkin 20. This will result in a sanitary napkin that is
curved inward along the topsheet 38.

B. 3 ] Se the t
Mhen Placed on Curved Surfaces.

The first method of making a sanitary napkin in a curved
configuration, as noted above, generally {involves placing the
components for the sanitary napkin in a curved form such as a

trough and securing the components together in the desired shape.
This can be done by hand, or by machine.

(1) Making The Sanitary Napkin By Hand.

Figures 14 and 15 show preferred curved forms for use in
making the sanitary napkin 20. '
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The | ongitudinal side margins 25 are then sealed. |In the preferred process
descri bed herein, the longitudinal side margins 25 of the sanitary napkin
20 are sealed by a heated el enent. The heated el enent is essentially used
to "iron" the longitudinal side nargins in a configuration where the distal
edges 25B of the side margins 25 are in a (preferably curved) foreshortened
st at e. The heated el enent can be any suitable type of heating device,
such as a heated plate, a bar sealer, a6)patula type seal er, etc. In
ot her enbodi nents of this process, the |onhgitudinal side margi ns 25 can be
sealed in a curved configuration in alternative manners. Any nethod of

mai ntai ning the longitudinal side margins 25 in a configuration with the

di f':]ald edgels 358 OfTHeh&:ﬁéJ“?oﬂmnslﬁy[ﬁ gﬁqsggret e0Nq¢ weddor |amms'aimgbmleuseg Such
e e oo o bl S, TS TS Sl R 1
mar gi ns 25 can Pa$ gstaegth D2 of about 7 3/4 inches Pa out 2 cm. .

form is placed on a flat surface, it has a height D3 above the

plane of the flat surface of about 3 inches (about 7.5 cm.). The

form has an arc length Di measured a1ong its curved inside surface

of about 10 1/4 inches (about 26 cm.).

The curved form shown in Figure 15 is used for sealing the
longitudinal side margins 25 of the assembled sanitary napkin
components. The form shown in Figure 15 has a length D of about
6 inches (about 15 cm.). When this form is placed on a flat
surface, it has a height D3 above the plane of the flat surface of
about 3 1/4 inches (about 8 cm.). This form has an arc length D4
measured along its curved inside surface of about 9 inches (about
23 cm.). The length of the seal area Dg along this arc is about 3
inches (about 7.5 cm.).

The sanitary napkin 20 is assembled by hand in the following
manner. For simplicity, the assembly is 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 assemble

the sanitary napkin. A1l such alternatfves are within th_e scope
of the present {avention. |

The components for the absorbent core 42 are obtained. The
absorbent core 42 used is the preferred laminate described above
of two layers of cross-linked cellulose fibers 43 and 45 with
absorbent .ge1ling material particles 41 therebetween.

The absorbent gelling material particles 41 are placed on top

of the web (or portion thereof) that will form the bottom layer 45
of cross-1inked cellulose fibers.

The capillary channel fibers 90 are obtained. The capillary
channel fibers 90 are preferab‘ly substantially curled. Suitable
capillary channel fibers are those designated SW173 available from
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The effect of sealing the |longitudinal side margins 25 in such a manner is
that a multiplicity of very snall areas or portions along the |ongitudinal
side margins 25 of the sanitary napkin overlap before the |ongitudinal
side margins 25 are sealed (i.e., it creates many barely visible

mni -tucks). This provides the |ongitudinal side margins 25 (and, thus,
the sanitary napkin 20) with curvature. It is also within the scope

of the present invention for the seal_¢p-be forned when the |ongitudina

sikde margin 25 of the pre-assenbled sanitary napkin is placed in or on
sone ot her

the Eastman Chemical Company. The SW173 fibers comprise a carded
staple sliver which has been stuffer box crimped to 7.8 crimps peﬁ“?
inch and have an H-shaped cross-section with a channel width of 38
microns and a channel depth of 19 microns. The capillary channel
fibers are preferably 6 in. long; 0.75 g. fibers are used.

The capillary channel fibers 90 are provided in the form of a
layer that is gathered in its center to form an oval tuft having
the dimensions described above. The 1longitudinal ends of the

layer of capillary channel fibers are formed into end extensions
04,

The bun of capillary channel fibers 44 {is placed on top of
the absorbent gelling material 41. The bun 44 is oriented so that
the extensions 94 from the base 74 of the same will extend along

the longitudinal centerline L of the completely assembled sanitary
napkin.

The web of cross-l1inked cellulose fibers (or portion thereof)
that will form the upper layer 43 of the core 42 is provided with
a longitudinal sl1it. The s1it is provided inm the portion of the
upper layer 43 that will lie in the central region 3Z of the
completely assembled sanitany napkin. The slitted web aids in
retaining the tufted bundle of fibers in its tufted configuration.
In other embodiments, other suitable mechanisms can be used to
retain the bundle of fibers in its tufted configuration.

‘The upper layer 43 of the core 42 is placed on top of the bun
44 of capillary channel fibers and layer of particles of absorbent
gelling material. The upper portion 47 of the bun 44 of capillary
channel fibers is pulled up through the slit to form a tuft. This
leaves the upper portion 47 of the bun 44 exposed. The extensions
94 remain- in place within the absorbent core laminate on top of
the Tlayer of absorbent geliing material 41.

This forms an
absorbent core pre-assembly.
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-65- surface. For instance, the sanitary napkin could be assenbl ed and
sealed in a single form The subsequent steps of the assenbly of the
sani tary napkin, such as sealing the remai nder of the perineter of the
sanitary napkin (or other portions of the conponents) and cutting the
exCess material outboard of the perimetef2seal can be performed in any
sui t abl e manner. For instance, the remainder of the perineter of the
sanitary napkin can be sealed while the sanitary napkin is in a curved

con}c i gu\rAﬁt i onh Al t eTheasécontisny tépaheermat ndesriaf {m:rwfdleﬁﬁt ¥he deydrdobe
seal € en t S t S
configuration, ‘?n %efaal %H&i‘%‘i’gi% Qe Hg{}k t{&pgﬁe i§ §1s‘6“|p¥€ﬂded

con [ ormam)egradually

curved product ‘ﬁlﬂ!/br opgphuddnat shidvi nthedpeqoadary |taPS'@GFv4&t it Plagedypn
exanmpl e, the engher dodp-tactRy aside 30f Cohd cabsortdnit tcopedpradssemblyed Thepr ovi de
end regions t ha“ppgf'epér‘ﬁén 4y opdeid Adet N Co?mc"aﬂna?g'aﬂnﬁ’e% ¥ibers is
pulled through the slit in the secondary topsheet 46. The
nonwoven layer 48 is positioned on the garment-facing side of the

core pre-assembly. This forms the absorbent core/noimoven sheet
laminate S51.

The components of the absorbent core/nonwoven sheet 1aminate

51 are then stitched together along stitching lines 70 such as
those shown in FIG. 7.

The absorbent core/nonwoven sheet laminate 51 and the other
components of the sanitary napkin are then assembled in the curved
form shown in Figure 14. The backsheet 40 material is first
placed in the curved form. The two strips of construction
adhesive 68 are placed on the backsheet 40 near the longitudinal
side edges of the backsheet material. The absorbent core/nonwoven
sheet laminate 51 {s placed in the form on top of the
construction adhesive 68 located on the backsheet 40 material.

The topsheet 38 §s sprayed with the topsheet bonding adhesive
66 on its garment-facing side 38B. Preferably, the adhesive €6 is
applied in a spiral pattern such as that shown in FIG. 13. The
topsheet 38 is shown in Figure 13 in {ts final cut configuration.

(The topsheet 38, however, will often be in an untrimmed or
partially untrimmed configuration with excess material around the
periphery of the topsheet 38. This excess material will typically
be removed after the portions of the components of the sanitary

napkin that will form the 1longitudinal side margins 25 are
sealed.)

The topsheet 38 s ‘then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 44 still protruding

from the core/nonwoven sheet 1laminate 51). This forms a
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(2) Making The Sanitary Napkin By Mchi ne. Figure 16 shows an
apparatus 100 that can be used to nake the sanitary napkin of the present

i nventi on. The apparatus 100 conprises the follow ng basic
conponents: a frame 102, a curved form ng shoe 104 slidably nmounted on the
frame 102, and a pair of plungers 106 and 108. The conponents of the
apparatus 100 are examined in greater detail bel ow The curved
formi ng shoe 104 serves as the curved foPArwhen the sanitary napkin is
made on the apparatus 100. The curved form ng shoe 104 is perferably
provided with a recessed center .portion 110, a plurality of vacuum hol es

112, and a pair of I i co rubber,ingerts 114 on.each sjde. A
convent i onal P\Vﬁa?aﬁ'?ﬁ%d’d@.%i'%t'ﬂ@ﬂam)s'%FsP'a%ﬁﬁéiﬂ%éagtif"ﬁ?é'fv%’l}&% hol es
112 on the darthed feadyitnbersealddin a curved configuration.

The pre-assembled sanitary napkin is taken out of the curvéd

form shown in Fig. 14. The longftudinal side margins 25 of the
pre-assembled sanitary napkin are sealed as follows.

The sanitary napkin components may be maintained in a curved
configuration in some suitable manner. Preferably, the components
are maintained in a curved configuration by using the curved form
shown in Fig. 15. The curved form shown in Fig. 15 is preferably -
turned on its side edge 98. The pre-assembled sanitary napkin is
placed on the outside surface of the curved form. The
pre-assembled sanitary napkin is placed so the longitudinal side
margin 25 to be sealed is positfoned on the side edge 98 of the
curved form as shown in Fig. 15. '

The side edge 98 of the curved fom shown in Fig. 15 {s

perferably oriented approximately perpendicular to the inside
surface of the form. ’

This allows the seal to be formed when the longitudinal side
margins 25 of the pre-assembled sanitary napkin are placed on a
curved surface and bent out of the plane of the adjacent portions
of the topsheet 38 toward the surface of the pre-assembled
sanitary napkin that will form the body surface 20A of the
sanitary napkin when they are sealed. Specifically, the
longitudinal side margins 25 are bent out of the plane of the
topsheet at an angle of approximately 90° toward the topsheet 38.

The bending of the longitudinal side margins 25 out of the

+  plane of the topsheet 38 before sealing aids in creating the

~ aforementioned overlapping by foreshortening the distal edges 25B

of the longitudinal side margins 25. It also provides the

sanitary napkin with cross direction curvature, and assists the
Tongitudinal side margins 25 in standing up. |
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- 66- The untrimed conponents of the sanitary napkin 20 are pl aced
upsi de down on the curved form ng shoe 104 (with the portions of the
conponents that will formthe hunp 72 in the recessed center portion 110).
The recessed center portion 110 provides a space for the center portion of
the sanitary napkin provided with the capillary channel fiber bun to fit
into when the sanitary napkin goes throgigh the process of the present

i nvention.  The vacuum hol es 112 provi de passageways for air to pass

t Hr ough when the vacuumis turned on.. The vacuum source draws a vacuum

t hrough the vacuThe hdorgstidihal Tetdev aarginsi 25a@pl inetl hinvan tohdeubeat med

sanitary napKngardSapl £994 AR1E" hokdlel o) The BaBPeIRE Sde mbbgneaggium hol ds
the untrimmed sanitar napkin Lo place .
can be bent at any suitable angle, and still provide some of the
benefits described herein. In other alternative embodiments, the
longitudinal side margins 25 may not be bent at all. !

The longitudinal side margins 25 are then sealed. In- the
preferred process described herein, the longitudinal side margins
25 of the sanitary napkin 20 are sealed by a heated element. The
heated element is essentially used to “iron™ the longitudinal side
margins in a configuration where the distal edges 25B of the side
margins 25 are in a (preferably curved) foreshortened state.

The heated element can be -any suitable type of heating

device, such as a heated plate, a bar sealer, a spatula type
sealer, etc.

In other  embodiments of this process, the longitudinal side
margins 25 can be sealed in a curved configuration fn alternatfve
manners. Any méthod of maintaining the longitudinal side margins
25 in a configuration with the distal edges 25B of the same in a
foreshortened condition can be used. Such methods include, but
are not limited to crimping the longitudinal side margins 25, as

well as affixing a piece of tape to the longitudinal side margins
25 can be used. |

The effect of sealing the longitudinal side margins 25 in
such a manner is that a multiplicity of very small areas or
portions along the longitudinal side margins 25 of the sanitary
napkin overlap before the longitudinal side margins 25 are sealed
{f.e., it creates many barely visible mini-tucks). This provides

the longitudinal side margins 25 (and, thus, the sanitary napkin
20) with curvature. _ -

It i{s also within the scope of the present invention for the
seal to be formed when the longitudinal side margin 25 of the
pre-assembled sanitary napkin {is placed in or on some other
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during the sealing operation. The curved form ng shoe 104-slides with
the untrimred sanitary napkin thereon in the direction of the arrowin Fig.
16 between the plungers 106 and 108. The plungers 106 and 108
perferably conprise pneumatic cylinders 116 and 118, heated sealing
elenments 120, strip . heaters 122, and insulated elenent nounting bl ocks
124. The heated sealing el enments 120 preferably have plasma coated faces
that will come into contact with the €684 tary napkin. When t he
form ng shoe 104 is between the plungers 106 and 108, the plungers are
activated so $urfidcd.heformpnstanoe\nitile (sanitarg mapksn coabdibecasienbledi ad t oward

the formng s : sealing elenents 120 seal the | ongitudinal
si de margi ns %?g%%hae-gégﬂl gbﬁg’napki n with the silicone rubber inserts 114

serving as an anvil against which the force exerted by the plungers 106 and
108 is applied. The subisequentstapsof thecpsseably f the sahitergfndpképsani tary
napki n, such as sealing the remainder of the perimeter of the sanitai*y

napkin (or other portions of the components), and cutting the

excess material outboard of the perimeter seal can be performed in
any suitable manner.

For instance, the remainder of the perimeter of the sanitary
napkin can be sealed while the sanitary napkin is in a curved
configuration. Alternatively, the remainder of the perimeter
could be sealed when the pre-assembled sanitary napkin is in a
less curved configuration, or even a flattened configuration to
form a more gradually curved product and/or a product having
differential curvature. (For example, the end regions 28 and 30

could be flattened and sealed to provide end regions that are less
curved than the central region 32.)

(2) Making The Sanitary Napkin By Machine.

Figure 16 shows an apparatus 100 that can be used to make the
sanitary napkin of the present {nventfon.

The apparatus 100 comprises the following basic components:
a frame 102, a curved forming -shoe 104 slidably mounted on the’
frame 102, and a pair of plungers 106 and 108. The components of
the apparatus 100 are examined in greater detafl below.

The curved forming shoe 104 serves as the curved form when
the sanitary napkin is made on the apparatus 100. The curved
forming shoe 104 is perferably provided with a recessed center
portfon 110, a plurality of vacuum holes 112, and a pair of
silicone rubber fnserts 114 on each side. A conventional vacuum

source (not shown) is connected to the vacuum holes 112 on the
curved forming shoe 104. -
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such as sealing the remainder of the perineter of the sanitary napkin, and
cutting the excess material outboard of the perineter seal can be

performed in any suitable manner. -67-
C. «Alternative Method -- Foreshortening One or Mre
Conponents of the Sanitary Napkin. The second basic way of providing

the sanitary napkin with curvature is by foreshortening one or nore of the
conmponents of the sanitary napkin. -66-

The untrimmed components of the sanitary napkin 20 are placed
upside down on the curved forming shoe 104 (with the portions of |
~ the components that will form the hump 72 in the recessed centep
portion 110). The recessed center portion 110 provides a space for -
the center portion of the sanitary napkin provided with the
capillary channel fiber bun to fit into when the sanitary napkin
goes through the process of the present invention.

The vacuum holes 112 provide passageways for air to pass
through when the vacuum is turned on. The vacuum source draws a
vacuum through the vacuum holes 112. The vacuum is applied when
the untrimmed sanitary napkin is placed on the curved forming shoe
104. The vacuum holds the untrimmed sanitary napkin in place
during the sealing operation. -

The curved forming shoe 104 slides with the untrimmed
sanitary napkin thereon in the direction of the arrow in Fig. 16
between the plungers 106 and 108.

The plungers 106 and 108 perferably comprise pneumatic
cylinders 116 and 118, heated sealing elements 120, strip heaters
122, and {insulated element mounting blocks 124. The heated
sealing elements 120 preferably have plasma coated faces that will
come into contact with the sanitary napkin.

When the forming shoe 104 is between the plungers 106 and
108, the plungers are activated so that they move inward (in the
cross machine direction) toward the forming shoe 104. The heated
sealing elements 120 seal the longitudinal side margins 25 of the
sanitary napkin with the silicone rubber inserts 114 serving as an
anvil against which the force exerted by the plungers 106 and 108
is applied. ' |

The subsequent steps of the assembly of the sanitary napkin, .
such as sealing the remainder of the perimeter of the sanitary

napkin, and cutting the excess material outboard of the perimeter
seal can be performed {n any suitable manner.
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This method can be carried out in a nunber of ways. The preferred

enbodi nent of this nmethod involves constructing the sanitary napkin flat.
~One one or nore of the conponents (such as the topsheet 38) is stretched
and secured to an underlying conponent or conponents (such as the backsheet
40). The stretched conponent is allowed to retract. This foreshortens the
stretched conponent and generally ggyses the sanitary napkin to curve

i nward al ong the surface of the sanrtary napkin that is nearest the

foreshortened conponent. (I't is possible in other enbodinents,
however, that the sanft ar AltenpkttvenHetihipd o 3 g jore rface t hat

is farther away fromthe tehddd he direction of
curvature of the sanitary nap . ' nar acteri stics of the

ot her conponents of the sanitary napkin. For instance, if a soft, thick,
and flexi bl e mat eifhalsecen(plhasw way mlﬁepmyﬂdimetburfadea@f napki cmelshortened
component, -t hicirfagiste! f&i@;ﬁmbﬁﬂ{gfy oRENYH Bofd!/af® thil Edrfbo ﬁé@'&go%he
surface that tﬁe ar ta% r?a rom-t oreshortened conpon

This method can be carried out in a number of ways. The
preferred embodiment of this method involves constructing the
sanitary napkin flat. One one or more of the components (such as
the topsheet 38) 1is stretched and secured to an underlying
component or components (such as the backsheet 40). The stretched
component is allowed to retract. This foreshortens the stretched
component and generally causes the sanitary napkin to curve inward

along the surface of the sanitary napkin that is nearest the
foreshortened component.

(It is possible in other embodiments, however, that the
sanitary napkin might curve inward along the surface that is
farther away from the foreshortened component. The direction of
curvature of the sanitary napkin depends on the characteristics of
.the other components of the sanitary napkin. For instance, if a
soft, thick, and flexible matertal s placed on the outside
surface of the foreshortened component, this could make the

sanitary napkin curve inward along the surface that is farther
away. from the foreshortened component.)

For simplicity, the féﬂowing description of this process
will be described in terms of one preferred embodiment of the
process in which the topsheet 38 comprises the component that is

stretched and attached to the other components of the sanftary
napkin. -

The topsheet 38 material used in this process should have
some elasticity. (That s, the topsheet material should be capable
of extending and retracting.) The topsheet 38 material can
comprise many of the materials described above. Preferably, the
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For simplicity, the follow ng description of this process will be described
in terns of one preferred enbodi nent of the process in which the topsheet
38 conprises the conponent that is stretched and attached to the other
conponents of the sanitary napkin. The topsheet 38 material used in
this process should have sone elasticity. (That is, the topsheet materi al
shoul d be capable of extending and retracting.) The topsheet 38
material can conprise many of the nf8erials described above. Preferably,

t he ' ' - 68-

topsheet comprises one of ti_ue preferred formed films described
above.

The permanent curvature and shape of the sanitary napkin'ris
maintained as a result of the application of the topsheet 38 in a
way such that there is less topsheet material (square area) than
the dimensions of the backsheet 40. The pad curves upward to
relieve the tension in the topsheet. The attachment of the
stretched topsheet 38 to the other components can be thought of
somewhat 1ike the stringing of an archer’s bow.

The topsheet 38 material preferably has relatively small
amounts of extension and recovery properties. The topsheet 38
material should preferably not extend appreciably under the forces
associated with wearing the sanitary napkin. This will ensure
that the curvature is permanent throughout use. Otherwise (if the
topsheet 38 was able to extend appreciably during wear), the
extension of the topsheet 38 would cause the sanitary napkin 20 to
flatten out and lose its curvature.

The topsheet 38 should have sufficient elastic recovery
properties so that if the end regions 28 and 30 are pushed
downward to flatten the sanitary napkin during wear, after the
forces on the end regions are removed, the end regions will tend
to spring back up to their original positfons. As the product
recovers fts shape during use it helps bring the pad in contact
with the body. It is also important that the topsheet material be
soft and drapeable enough such that it maintains intimate contact
with the underlying components throughout use as well.

The topsheet 38 material may be stretched uniformly along its
length in the process of the present invention. That {s, all
portions of the topsheet 38 may be stretched the same amount.

Preferably, however, the topsheet 38 materfal {s
differentially stretched. The term “differentially stretched”, as
used herein, refers to a process in which some portfons of a
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t opsheet conprises one of the preferred forned filns described above.

The permanent curvature and shape of the sanitary napkin is maintained as a
result of the application of the topsheet 38 in a way such that there is

| ess topsheet material (square area) than the dinmensions of the backsheet
40. The pad curves upward to relieve the tension in the topsheet. The
attachment of the stretched topsheet 3890 the other conponents can be

t hought of sonmewhat |ike the stringing off an archer's bow. The

topsheet 38 gomponest (Suck easabthe opsheet ptirecisyretohéd moweuthan athewxt ensi on
and recovery t . sheet 38 material should preferably. not
SPEEVRGE dfcEhe catlopsft

ext end appr ecl or ces associated with wearing the sanitary
napkin. This will ensure that the curvature is pernmanent throughout use.

Qtherwise (if theigpprhesiowsSthgs abl & prefevvedngrogess cof amabinguthag wear),
t he extension

flatten out zfﬁg{ﬁ‘% gﬁ@@ﬁgg@bgg%&?&f%qst?ﬁe%amdt FomgftaBindirg0. ¢ ©

more in those portions that will 1ie in the central region 32 andf

in the longitudinal side regions 36 of the completely assembled
sanitary napkin 20. -

This is done prior to completely bonding the topsheet 38 to
the backsheet 40. The differential stretching of the central
region and the longitudinal side regions of the topsheet {s
achieved by first stretching the entire topsheet 38. The topsheet
38 is then secured to the backsheet 40 along the longitudinal side

margins 25, but not elsewhere. After securing the longftudinal
side margins of the topsheet 38 and backsheet 40, the topsheet 38
{s allowed to relax. This removes the tension from the remaining
portions of the topsheet 38. The topsheet 38 is then bonded to

the backsheet 40 around the remainder of the perimeter of the
sanitary napkin. ' ;

The advantage of selectively tenstoning portions of the
topsheet 38 s that it can be used to create preferred types of
curvature. Stretching the portfon of the topsheet 38 more in the
central region 32 and the longitudinal side regions 36 of the
sanitaty napkin will produce greater curvature in these regions.
This may be desirable to avoid making the end regions of the
product tend to roll up. It also may be desirable for shaping the

sanfitary napkin to the configuration of the body for better
product fit.

The topsheet 38 need only be stretched a relatively smatl
amount of 1ts unstretched length (for example, 1 or 2% to about

13%, or more preferably, 5 - 10% of its unstretched length), to
impart curvature to the sanitary napkin 20. In other embodiments,
it could be stretched more or less. '
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The topsheét 38 should have sufficient elastic recovery properties so that
If the end regions 28 and 30 are pushed downward to flatten the sanitary
napki n during wear, after the fofces on the end regions are renoved, the
end regions will tend to spring back up to their original positions. As the
product recovers its shape during use it helps bring the pad in contact
with the body. It is also inportant thayothe topsheet material be soft and
dr apeabl e enough such that it maintains intimte contact with the
uhder | yi ng conponents 't hroughout use as well. The topsheet 38

materi al may be Jhepd ched nupefousnia)tednative tvariationh pfi ehk pfothes of the

present invenpkion.e g%%féss’ofalthe Eﬁfeiéwsin%nﬂibﬁ. t qResteainc PideTRBuUpE

stretched the sane er.ably, ,.;howeyer the topsheet 38
“material i frgi pekr dimited | o st']eet{"ﬁ epingn o' AU, Auch; Hteerr%{%vﬁﬂ §r8
stretched", aAthiedhdcepe)of 'thecprastnt dnyenddarss i n which sone portions of a

The sanitary napkin could be provided with curvature by
stretching other components of the sanitary napkin 20. The other
components that can be stretched can also include, but are not
limited to the ' secondary topsheet, and virtually any other
component of the sanitary napkin. That is, provided that this
other component or components are extensible and contractible.
Thus, the capillary channel fiber bun 44 could not typically be
stretched to provide the sanitary napkin with curvature.

To provide the desired direction of curvature, the
z-direction location of the stretched component, as well as
characteristics, such as the flexibility of the adjacent
components must be taken into consideration in choosing the
component to be stretched.

The stretched component(s) of the sanitary napkin may be
Jjoined to the backsheet 40 at their perimeters as described above.
In alternative embodiments, the stretched component(s) can be
joined to some component or components other than the backsheet
40. The only requirement for such other component(s) is that it
be stretched Tess than the stretched component.

Further, the components may be joined together at locations
other than their perimeters and still provide the sanitary napkin
20 with curvature. The components will typically have to be
joined at at least two places to impart curvature to the sanitary
napkin. These two places should be selected so that they are
located at places other than at the intersection of the
longitudinal and transverse centerlines.

In alternative embodiments, the component of the sanitary
napkin that {is stretched does not have to comprise a layer (or
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=69- conponent (such as the topsheet) are stretched nore than other
portions of the conponent. Fig. 19 shows that in a preferred process
of making the sanitary napkin 20, the topsheet 38 is stretched

| ongitudinally nore in those portions that will lie in the central region
32 and in the longitudinal side regions 36 of the conpletely assenbl ed

sani tary napkin 20. This is done _FI’I or to conpletely bonding the
topsheet 38 to the backsheet 40. The dt Yerential stretchi ng of the central

regi on and the longitudinal side regions of the topsheet is achieved by
first stretching the entire topsheet 38. The topsheet

portion of a layer) that extends the full dimensions of the
sanitary napkin to nearly the full dimensions of the sanitary

- napkin. For example, the component that i{s stretched need
comprise only a strip of material that is stretched and secured
which provides the sanftary napkin with curvature. ' Preferably,
conventional elastic strands are not--used solely for this purpose
for the reasons discussed above.

The processes described above could be used to provide the
sanitary napkin with lateral curvature. This lateral curvature
could be instead of, or in addition to, the longitudinal curvature
provided by the process described above.

In other embodiments, some of the techniques described in P&G -
U.K. Patent Application 2 168 253A published in the name of Baird,
et al. on June 16, 1986 and in U.S. Patent Application Serial MNo.
07/882,738 filed in the name of Taylor, et al. on May 14, 1992
could be used in the construction of the sanitary napkin.

Elastic members (used in some sanitary pads to provide 3-D

'shaping) may not be comfortable or perceived as comfortable by

. consumers as well as creating gaps between the sanitary pad and

the wearer’s body which can provide opportunities for menses fluid

leakage. In addition to the consumer drawbacks of separate

‘elastic members, these materials add cost and complexity to
manufacturing these types of pads.

By using the elastomeric properties of one of the componenfé
of the absorbent article, almost any absorbent article which is
made today can be made using this technique. It is belfeved that
this technique will result in a smooth, curved absorbent article
which ideally fits the wearer’s body more closely and more
comfortably than flat absorbent articles or absorbent articles
that rely on elastic members to create curvature. Absorbent
articles that fit the wearer’s body closely and comfortab!y
provide better protection from soiling.
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38 is then secured to the backsheet 40 along the |ongitudinal side margins
25, but not el sewhere. After securing the |ongitudinal side margins of the
t opsheet 38 and backsheet 40, the topsheet 38 is allowed to relax. This
renoves the tension fromthe renmi ning portions of the topsheet 38. The
topsheet 38 is then bonded to the backgheet 40 around the remai nder of the
perinmeter of the sanitary napkin. The advantage of selectively
tensioning portions of the topsheet 38 is that it can be used to create

preferred types gf fhlépvetﬁ%ﬁigl&enﬁf %@ﬁmﬁf}g {lﬂt sg%édlh?@ g:fouw%e g(geet 38

nore in the central region d 6 of the
sani tary naphke ncmate Waﬁﬁésgi%dthérSWﬁﬁéx Urapkim t‘ﬁeé%‘il"%ﬁ orTQESe This nmay

be desirabl eprigosatpes 68RIdNDbet hereatsll r eustead oF,t loe imr osbdstidnengy to rol |
up. It also "ﬁ}galiﬁ ge3| rable for shaping the sanltary napkin to the
conflguratloﬁ R body foir better product fit. The topsheet 38
need only be stretched a relatively small amount of its unstret€hed

llength (for examihest{l10btRép lembodifletits (or all the processes described
herein), the sanitary napkin 20 could also be provided with
optional elastics. These elastics could be applied in any manner
known in the art.

D. Alternative Method -- Lenglihenigg One of More
Components of the Sanitary Napkin.

The third way, noted above, of the curving the sanitary
napkin 20 is by some suitable process which results in lengthening
one of the faces of the sanitary napkin 20.

This can, for example, be done by stretching the backsheet 40

of the sanitary napkin 20, or by heating and stretching the
backsheet 40. '

The stretching in such a process could be carried out on a
flat pre-assembled sanitary napkin that is bonded at places other
than the 'Idngitudina'l side margins. The pre-assembled sanitary
napkin could be placed in or against a curved form. The backsheet
40 can be stretched for the pre-assembled sanftary napkin to
assume the configuration of the curved form. The longitudinal
side margins (or some other suitable portions) of the
pre-assembled sanitary napkin are then sealed while the
pre-assembled sanitary napkin is in a curved configuration. This

will result in a sanitary napkin that is curved inward along the
topsheet 38.

In alternative embodiments, some component or components

other than the backsheet (or in addition to the backsheet 40)
could be extended.
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13% or nore preferably, 5 - 10%of its unstretched length), to | mpart
curvature to the sanitary napkin 20. In other enbodi nents, It could be-
stretched nore or |ess. - 70-

There are nunerous alternative variations of all of the various
processes of the present invention. These include, but are not limted to
the followwing. All such alternatives g.;g_vm’thi n the scope of the present
i nventi on. The sanitary napkin coul d De provided with curvature by

; The general principles discussed above relating to

alternative variations of the above processes such as.

- foreshortening components’ of the sanitary napkin to create
curvature (e.g., using the technique to create cross direction
curvature) can also be applied to alternative processes that use
lengthening of components to create curvature.

The disclosures of all patents, patent'applicaiions (and any
patents which d{ssue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is expressly not admitted, however,. that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments 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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stretching other conponents. of the sanitary napkin 20. The ot her conponent s
that can be stretched can al so include, but are not +Hmted—tothe

secondary topsheet, and virtually any other conpone

napkin. That is, provided that this ot pgr ~conponent YS%fie&%S%%  REbidced
extensi bl e and contractible. Thus, the‘Capillary channH lmumﬁ“ M could
not typically be stretched to provide the sanitary nap ure.

To provide the desired directiogLagMs curvature, the z-direction
| ocation of the stretched conponent, as well as characteristics, such as
the flexibility of the adjacent conponents nust be taken into

consi derationji,n @aoaBidrBedth Qr¢iiTROf@Nwedingeint thet chetth region ghea
‘stretched conponent (s of the sanitar | | G 0
backsheet 40 at tﬁ'@g‘rgrﬁérvm7?g S gégdc% ?’gé'l 3ﬁ¥%ﬁe}énq*aapfﬁe§étr?atb Pé}g
enbodi ments, t he surfageghad asomessnsuriasp, can lopgitudinady cepterding.c fponent
or conponents ot hagrahf\dipsé heemppkimasettwd 0. 10ngttudinal r sigei redgest téo such
other component (Slygelaras bhd CBugeh, ChOHHFY W aGfod.a Stéch et
o region, said end regions each extending from one of said
transverse end edges part of the way toward said transverse
centerline, said absorbent article comprising:

a Viquid pervious topsheet, a liquid impervious backsheet, an
absorbent core positioned between said topsheet and said
backsheet; and -

a longitudinaﬁy-oriented resilient hump-forming element
positioned along said longitudinal centeriine between said
body surface and said garment surface, said hump-forming
element having an uncompressed configuration and a compressed
configuration that said element assumes when subjected to
laterally inwardly-oriented forces, said hump-forming element
comprising an upper portion that is nearer the body surface
of said absorbent article than the other portfons of said
hump-forming element, and longitudinal sides, wherein when
said . absorbent article 1is subjected to laterally
- inwardly-oriented compressive forces, the longitudinal sides
of said hump-forming element wmove 1laterally inward toward
each other and the upper portion of the hump-forming element
rises upward in a direction away from said garment surface,
said topsheet, hump-forming element, and absorbent core being
in continuous contact with each other when said hump-forming

element moves between 1its uncompressed and compressed
configurations, ' -

whereiﬁ said hump-for_ming element is resilient in response to
such laterally inwardly-oriented forces so that said element
tends to return toward {its uncompressed configuration when
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Further, the conponents nmay be joined together at |ocatio
their perineters and still provide the sanitary napkin 20 vmth curv

The conponents will typically have to be |oined at !‘Hﬁs$m
i npart curvature to the sanitary napkin. These two pl a
sere_ct ed so that they are located at places other than ction

of the |longitudinal and transverse centgsl-i nes. I n al ter native

enbodi ments, the conponent of the sanitary napkin that is stretched does
not have to conprise, a | ayer r

said forces areo removed, and said hump-forming element {s
also resilfent in response to forces exerted on the body

surface of said absorbent article in a direction toward the
garment surface.

r
2. The absorbent article of Claim 1 having a central region in -

which said hump-forming element is located, said hump-forming
element providing said absorbent article with a hump on the
body surface of said absorbent article, said hump having a
base, and said absarbent article having longitudinal side
regions outboard of the base of said hump, said longitudinal
side regions being more flexible than said central region,
wherein said absorbent article is provided with at least one
bending axis in each of said longitudinal side regions along
or laterally outboard of the base of said hump. -

3. The absorbent article of Claim 2 wherein parts of each of
said longitudinal side regfons are located laterally outboard
of said bending axis, and at least a portion of those parts
of each of said longitudinal side regions located laterally
outboard of said bending axis is predisposed to bend upward

when said sanitary napkin 1is subjected to Ilaterally
inwardly-oriented compressive forces.

4. The absorbent article of Claim 3 wherein said bending axes
are located in-safd absorbent core.

5. The absorbent article of Claim 4 wherein the portions of said
longitudinal side regions located laterally outboard of said
bending axes are capable of returning toward their
uncompresséd positions when laterally inwardly-oriented
compressive forces are removed from the absorbent article.

6. A curved absorbent article according to Claims 1, 2, or 4
vherein when said garment surface of said absorbent article
is placed on a planar surface, said transverse end edges of
satld absorbent article.are spaced above said planar surface.
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portion of a layer) that extends the full dinmensions of the sanitary napkin
to nearly the full dinmensions of the sanitary napkin. For exanple, the
conponent that is stretched need conprise only a strip of nmaterial that is
stretched and secured which provides the sanitary napkin with curvature.
Pref er abl y, conventi.onal elastic strands are not-used solely for this
purpose for the reasons di scussed above. The processes descri bed
above coul d be used to provide the sanggary napkin with lateral curvature.
This lateral curvature could be instead of, or in addition to, the

| ongi tudi nal curvature provided by the process described above. In

ot her enbodi nents, sone of the techni ques described in P& U. K Pat ent
Application 2 168 253A published in the nanme of Baird, et al. on June 16,
1986 and in U S. Patent Application Serial No. 07/882,738 filed in the nane

of Taylor, et al. on May 14, 1992 could be used in the construction of the
sani tary napki n. r
. The curved absorbent article of Claim 6 wherein saig

longftudinal side edges of said absorbent article are also
spaced above said planar surface.

8. The absorbent article of Claim 7 wherein said hump has a base
that comprises longitudinal side portions and transverse end
portions, and said end regions are more flexible than said
central region, and said absorbent article comprises hump/end
region axes located at the transverse end portions of the
base of said hump or longitudinally outboard of the
transverse end portions of the base of said hump, and said
end regions can bend about said hump-end region axes.

9. The absorbent article of Claim 8 wherein at least portions of

safd hump/end region axes are generally orjented in the
transverse direction.

10. The absorbent article of Claim 9 wherein said absorbent
article additionally comprises a fastener for attaching said
absorbent ‘article to the wearer’s undergarment, and said
~ fastener {s located only in safd end regions.

11. The absorbent article of Claim 10 wherein said garment
surface of said absorbent article is capable of separating
from the wearer’s undergarment in the central region of the
absorbent article while safid end regions of said absorbent
"article remain attached to the wearer’s undergarments.
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El astic nmenbers (used in sone sanitary pads to provide 3-D shaping) may
not be confortable or perceived as confortable by consuners as well as
creating gaps between the sanitary pad and the wearer's body which can
provi de opportunities for nmenses fluid |eakage. In addition to the
cohsuner drawbacks of separate elastic nenbers, these materials add cost
and conplexity to manufacturing these types of pads. By using the
el astonmeric properties of one of the conponents of the absorbent article,
al nrost any absorbent article which is maghg today can be nmade using this
technique. It is believed that this technique will result in a snooth,
curved absorbent article which ideally fits the wearer's body nore closely
and nore conf ' Aabsorbent articles
that rely on e&g@@ﬂbﬁw@iﬁSFéﬁaigﬁB§§é$ﬁf39&@@#@$@§Cﬂ34‘D rbent articles
that fit the wearer's body closely and confortably provide better

protection fromsoili % r
ABSTRAC

An absorbent article, such as a sanitary papkin is provided. The sanitary

- napkin of the present invention has a body-conforming conﬁgurétion that is

provided at least in part by a longitudinally-oriented resilient hump-forming

element. The hump-forming element is positioned to form a hump along the

longitudinal centerline on the body surface of the sanitary napkin. The sanitary

napkin may also be provided with bending axes. The sanitary napkin may also be
provided in a curved configuration.

Figure 1
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-72- " I'n other enbodi nents, however, the stretching could be used to
create rugosities in the sanitary napkin, if desired. These rugosities
could be created instead of, or in addition to curvature. In still

ot her enbodi nents (or all the processes described herein), the sanitary
mapkin 20 could al so be provided with optional elastics. These elastics

could be applied in any manner known {Mithe art. D. Alternative
Met hod- -- Lengt hening One of Mre - Conponents of the Sanitary
Napki n.
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The third way, noted above, of the curving the sanitary napkin 20 is by
sonme suitable process which results in |engthening one of the faces of the

sani tary napki n 20. This can, for exanple, be done by stretching the
backsheet 40 of the sanitary napkin 20, or. by heating and stretching the
bracksheet 40. - The stretching in such a process could be carried out

on a flat pre-assenbled sanitary napkin that is bonded at places other than
t he | ongi tudinal side margins. The pre-assenbled sanitary napkin could be
placed in or against a curved form The BAtksheet 40 can be stretched for
the pre-assenbl ed sanitary napkin to assune the configuration of the curved
form The |longitudinal side margins (or sone other suitable portions)
of the pre-assenbled sanitary napkin are then sealed while the
pre-assenbl ed sanitary napkin is in a curved configuration. This wll
result in a sanitary napkin that is curved inward along the topsheet 38.

. -
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In alternative enbodi nents, sone conponent or conponents other than the
backsheet (or in addition to the backsheet 40) coul d be extended.

-73- -~ The general principles discussed above relating to
alternative variations of the above processes such as
froreshortening conponents of the sanitary napkin to create curvature
(e.g., using the technique to create cross direction.curvature) can al so be
applied to alternative processes that use |engthening of conponents to

Create curvature. The disclosures of all patents, patent applications
(and any patents which issue thereon, as well as any correspondi ng
3/11
.r |
82,84
86

§0,84

Fig. 6
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publ i shed foreign patent applications), and publications nmentioned

t hroughout this patent application are hereby incorporated by reference
herein. It is expressly not admtted, however, that any of the docunents

i ncorporated by reference herein teach or disclose the present invent.ion.

It is also expressly not admtted that any of the commercially avail abl e
materials or products described herein teach or disclose the present

i nvention. Wil e particul ar enpgqgi nents 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 nmade w t hout
departing fromthe_spirit and.ﬁiggg of the invention. It is therefore

i ntended to n t he appended cial all such changes and nodifications
t hat areamkr%?n t he scope of this,initﬁ?Tﬁh.
64
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74 1. An absorbent article (20) for wearing in the crotch region of a
wear er's under garnent, sai d absorbent article (20) having a body surface
(20A), a garnent surface (20B), a | ongi tudi nal centerline (L), a
‘transverse centerline (T), two |ongitudinal side edges (22), t wo

t+ ansverse end edges (24), a first end region (28), a second end region
(30), said end regions (28,30) each extending fromone of said
transverse end edges (24) part of the way toward said transverse
centerline (T), said absorbent article (20) conprising: aliquid

pervi ous topsheet (38), a liquid inpervgfas backsheet (40), an absorbent
core (42) positioned between said topsheet (38) and said backsheet (40);
and :
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a longitudinally-oriented resilient hunp-formng el enent (72) positioned
al-ong said | ongi tudi nal centerline (L) between said body surface (20A)
and said garnent surface (20B), said hunpform ng el enent (72) having an
unconpressed configuration and a conpressed configuration that said

el enment assunes when subjected to laterally I nwar dl y-oriented forces,
sai d hunpform ng el enent (72) conprising an upper portion that is nearer
t he body surface (20A) of said absorb article (20) that the other
portions of said hunp-formng el enent (72), and |ongitudinal sides, said
absorbent article being characterized in that - when said.
absorbent article (20) is subjected to laterally inwardly-oriented
conpressive forces, the longitudinal sides of said hunp-formng el enent
(72) nmove laterally inward toward each other and the upper portion of the
hunp-form ng elenent (72) rises upward in a direction away from said
garnent surface (20B), said topsheet (38), hunp-fornming el enent (72), and
absorbent core (42) being in continuous contact with each other when said
hunp-form ng el enent (72) noves between its unconpressed and

conpressed configurations, . said hunp-formng el enent (72)
is resilient in response to such laterally

38—, [
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I nwardl y-orientated forces so that said elenment tends to return toward its
unconpr essed configuration when said forces are renoved, and

75 _ - said hunmp-formng elenent (72) is also resilient in
response to forces exerted on the body surface (20A) of
gai d absorbent article (20) in a direction toward the

garnent surface (20B).

71
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2. The absorbent article of CQaim1l1 having a central region in which said
hunp- f or m ng el enment is |located, said hunp-form ng el enent providing
sai d absorbent article with a hunp on the body surface of said absorbent
article, said hunp having a base, and said absorbent article having
|-ongi t udi nal side regions outboard of the base of said hunp, sai d

| ongi tudi nal side regions being nore flexible than said central region,
wherei n said absorbent article is provided with a | east one bendi ng axis
in each of said | ongitudinal si degfg|gi ons along or laterally outboard of
t he base of said hunp. 3. The absorbent. article of Caim2 wherein parts
of each of said |ongitudinal side regions are |l ocated laterally outboard
of said bending axis, and at |east a portion of those parts of each of
sai d longitudinal side regions located laterally outboard of said bending-
axis is predi sposed to bend upward when said sanitary napkin is
subjected to laterally inwardly- . oriented conpressive forces f 4. The
absorbent article,of Caim3 wherein_said bending axes agre located in said
absorbent core. |- D2 o B -
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5. The absorbent article of Caim4 wherein the portions of said

| ongi tudi nal side regions | ocated | aterally outboard of said bending
axes are capable of returning toward their unconpr essed positions when
| aterally inwardly-oriented conpressive forces are removed fromthe
absorbent article. 6. A curved absorbent article according to dains 1,
2, or 4 wherein when said garnent surface of said absorbent article is
pl aced on a planar surface, said tfansverse end edges of sai d absorbent
article are spaced above said planar surface.

- 76- '
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7. The curved absorbent article of dCaim 6 wherein said

| ongi tudi nal side edges of said absorbent article are al so spaced above
said planar surface. 8. The absorbent article of Claim7 wherein said
hunp has a base that conprises |ongitudinal side portions and

tv ansverse end -portions, and said end.regions are nore flexible than
sai d central region, and said abso At article conpri ses hunp/'end
regi on axes |located at the transverse end portions of the base of said
hunp or | ongitudinally outboard of the transverse end portions of the
base of said hunp, and said end regions can bend about said hunp-end
region axes. 9. The absorbent article of Caim8 wherein at |east
portions of sai d hunp/end region axes arg.geaperally oriented in the

A

transverse direction.

Fig. 17
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10'. The absorbent article of Cdaim9 wherein said absorbent article

additionally conprises a fastener for attaching said absorbent article
to the wearer's undergarnment, and said fastener is located only in
said end regions. 11. The absorbent article of Claim 10 wherein said
Gar nent surface of said absorbent article is capable of separating.
fromthe wearer's undergarnment in the qzﬂtra[ regi on of the absor bent
arficle while said end regi ons of sai& or bent article remain
attached to the wearer's undergarnents.

r

Fig. 19
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TEXT OF THE ABSTRACT (Continuation of item S of the first sheet)

sanitary napkm (20) may also be provided in a curved conﬂguratlon
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An absorbent article, such as a sanitary napkin (20) is provided. The sanitary napkin (20) of the present invention has a
{ body-conforming configuration that is provided at least in part by a longitudinally-oriented resilient hump-forming
element. The hump-forming element is positioned to form a hump (72) along the longitudinal centerline (L) on the body
surface (20A) of the sanitary napkin (20). The sanitary napkin (20) may also be prowded with bending axes. The

 Form APO/SG/210 (continuation of first sheet(2)) (March 1996) copjhw
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1. An absorbent article (20) for wearing in the crotch region of a wearer’s undergarment,

said absorbent article (20) having a body surface (20A), a garment surface (20B), a
longitudinal centerline (L), a transverse centerline (T), two longitudihal side edges (22),
two transverse end edges (24), a first end region (28), a second end region (30), said
end regions (28,30) each extending from one of said transverse end edges (24) part of
the way toward said transverse centerline (T), said absorbent article (20) comprising:

a liquid pervious topsheet (38), a liquid impervious backsheet (40), an absorbent core
(42) positioned between said topsheet (38) and said backsheet (40); and

a longitudinally-oriented resilient hump-forming element (72) po'sitibned along said
longitudinal centerline (L) between said body surface (20A) and said garment surface
(20B), said humpforming element (72) having an uncompressed configuration and a
compressed conﬁgurétion that said element assumes when subjected to laterally
inwardly-oriented forces, said humpforming element (72) comprising an upper portion
that is nearer the body surface (20A) of said absorbent article (20) that the other portions
of said hump-forming element (72), and longitudinal sides, said absorbent article being
characterized in that |

- when said absorbent article (20) is subjected to laterally inwardly-oriented
compressive forces, the longitudinal sides of said hump-forming element
(72) move laterally inward toward each other and the upper portion of the
hump-forming element (72) rises upward in a direction away from said
garment surface (20B), said topsheet (38), hump-forming element (72), and
absorbent core (42) being in continuous contact with each other when said
hump-forming element (72) moves between . its uncompressed and
compressed configurations,

- said hump-forming element (72) is resilient in response to such laterally
inwardly-orientated forces so that said element tends to return thard its
uncompressed configuration when said forces are removed, and

I
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75

- said hump-forming element (72) is also resilient in response to forces
exerted on the body surface (20A) of said absorbent article (20) in a
direction toward the garment surface (20B).

. The absorbent article of Claim 1 having a central region in which said hump-forming
element is located, said hump-forming element providing said absorbent article with a
hump on the body surface of said absorbent article, said hump having a base, and said
absorbent article having longitudinal side regions outboard of the base of said hump,
said longitudinal side regions being more flexible than said central region, wherein said
absorbent article is provided with a least one bending axis in each of said longitudinal
side regions along or laterally outboard of the base of said hump.

. The absorbent article of Claim 2 wherein parts of each of said longitudinal side regions
are Iocgted laterally outboard of said bending axis, and at least a portion of those parts of
each of said longitudinal side regions located laterally outboard of said bending axis is
predisposed to bend upward when said sanitary napkin is subjected to laterally inwardly-
oriented compressive forces

. The absorbent article of Claim 3 wherein said bending axes are located in said
absorbent core.

. The absorbent article of Claim 4 wherein the portions of said longitudinal side regions
located laterally outboard of said bending axes are capable of returning toward their
uncompressed positions when laterally inwardly-oriented compressive forces are
removed from the absorbent article.

. A curved absorbent article according to Claims 1, 2, or 4 wherein when said garment
surface of said absorbent article is placed on a planar surface, said transverse end
edges of said absorbent article are spaced above said planar surface.
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