WD 99/ 25290 .

PCT/ US98/ 23%@?& H GHLY EFFI Cl ENT ABRqhdshiiaspRT!I CLE
FOR USE W TH UAL PANT FIELD OF THE -

| NVENTI ON The present inventiod relates to absorbent articles
such as sanitary napkins, panty liners, incontinence pads, and the I|ike.
More particularly, the present I nvention relates to a highly efficient
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pant (or panty). BACKGROUND OF THE | NVENTI ON
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Absorbent articles such as sanitary napkins, pantiliners, and incontinence pads
are devices that are typically worn in the crotch region of an undergarment. These
devices are designed to absorb and retain liquid and other discharges from the
human body and to prevent body and clothing soiling. Sanitary napkins are a type of

absorbent article worn by women in a pair of panties that is normally positioned
between the wearer’s legs, adjacent to the perineum. Sanitary napkins of a wide
variety of shapes and dimensions are currently used by women for the collection of
menses and other bodily discharges.

In the past, a number of efforts have been directed at providing sanitary
napkins that maintain contact with the wearer’s body. One attempt to provide such
body contact is disclosed in U.S. Patent 2,747,575 issued May 29, 1956 to Mercer.
The Mercer patent discloses a catamenial bandage having a longitudinal hump which
bulges towards and may contact the body of the wearer. The catamenial bandage
described in the Mercer patent suffers from several disadvantages, however. For
instance, the size and shape of the absorbent pad and hump in the Mercer bandage
appear to limit the conditions under which the bandage is able to maintain contact
with (and conform to) the body of the wearer.

U.S. Patent No. 4,425,130 issued to DesMarais on January 10, 1984, discloses
a compound sanitary napkin that comprises a primary menstrual pad and a panty
protector joined to one another at their corresponding ends in such a manner that the
two constituents are free to move relative to one another along essentially their entire
common length, The primary menstrual pad is intended to absorb the bulk of the
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width of the crotch of the wearer's underwear.

In addition, PCT International Patent Application Publication No. WO
94/16658, entitled "Generally Thin, Flexible Sanitary Napkin With Central
Absorbent Hump", published in the name of Osborn on August 4, 1994, discloses a
generally thin, flexible sanitary napkin which has a central absorbent hump, and is
capable of handling medium to high menstrual flows. The hump is particularly
useful in fitting into the space between the wearer's labia to more readily intercept
menses and other bodily discharges when they leave the wearer's body. The search,
however, has continued for improved sanitary napkins, particularly sanitary napkins
that will achieve even better fit.

For example, current sanitary napkins are typically wom in a loose-fitting
undergarment. Such sanitary napkins are necessarily designed to be large enough so
that in the event of any shifting of the sanitary napkins from their position under the
vaginal introitus, they will still be able to intercept the wearer's bodily discharges.
Thus, a need exists for an absorbent article that fits closely, and comfortably against
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incontinence pads ("absorbent pads") for use with a specially designed supporting
garment (or undergarment), such as a menstrual pant (or panty).

The absorbent article of the present invention preferably maintains contact
with and covers the inside surfaces of the wearer’s labia, the exterior surfaces of the
wearer’s labia, and covers the menstrual panty. Coverage of all three of these
surfaces provides the absorbent article with the greatest opportunity to provide
superior leakage protection and to maintain the wearer’s body in a clean condition,
free of menses. The absorbent article is preferably wom with a menstrual panty that
comfortably fits against and conforms to the inside and outside surfaces of the
wearer's labia majora. This conforming fit is present regardless of whether the
wearer's legs are apart, or together. The menstrual panty preferably maintains a
modified cusp-shaped cross-sectional configuration in this area throughout a range
of body motions. The absorbent article preferably does not alter or override the
tendency of the menstrual panty to achieve this fit. The absorbent article preferably
flexes under the forces exerted by the menstrual panty so that it assumes a similar
(and preferably the same modified cusp shape) in this region as the menstrual panty.

The absorbent article and menstrual panty preferably function in a2 manner that
can be thought of as being analogous to covering a cut with a bandage. Body fluids
are captured at or near their source by using close body contact and comfortable
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that undergo substantially degrees of movement (that is, the absorbent article will
only be placed adjacent to "low motion zones" of the wearer's body). In particular, it
is desirable that the edges of the absorbent article will not be contacted by the inside
surfaces of the wearer's thighs when the wearer walks, or otherwise moves about.
This overcomes a drawback of conventionally-sized sanitary napkins and pantiliners,
which being comparatively stiff relative to the absorbent article of the present
invention, will transfer forces applied to the edges thereof to other portions of the
sanitary napkin or pantiliner, causing the same to bend or crumple, and/or shift from
the desired position under the wearer's vaginal introitus.

In several embodiments, the absorbent article of the present invention
comprises a liquid pervious topsheet, a liquid resistant, or liquid impervious
backsheet joined to the topsheet, and an absorbent core positioned between the
topsheet and the backsheet. In one embodiment, the absorbent article has a cup-
shaped configuration. In other embodiments, the absorbent article can be generally
flat prior to use. The absorbent article, as discussed above, is substantially smaller
than conventional sanitary napkins. For example, if cup-shaped, the absorbent
article may have an overall length when measured in its curved configuration of less
than or equal to about 6 or 7 inches (about 15 cm to about 18 cm), or even less than
or equal to about 5 inches (about 12.7 cm), and a width of less than or equal to about
3 inches (about 7.6 cm). In one preferred embodiment the absorbent article
measures about 6 inches (about 15 cm) by about 3 inches (about 7.6 cm). The
absorbent article of the present invention preferably has a surface area measured in
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celled foam structures which are preferably prepared by polymerizing high internal
phase (HIPE) water-in-oil emulsions. The backsheet can comprise a conventional
liquid impervious film, or a breathable material.

The absorbent article may be provided with other optional features. In some
embodiments, the absorbent article may be provided with elastics, preferably in the
form of an elastomeric film/nonwoven laminate along the longitudinal edges thereof
for forming the absorbent article in a cup-shaped configuration, in a manner that is
comfortable for the wearer. The absorbent article may have a fastener for fastening
the absorbent article to the specially designed supporting garment. In a preferred
embodiment, the absorbent article has a plurality of fine hair-like projections on the
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conventi onal Fig. 1 is a perspective view of one embodiment of an absorbent article of the
present invention.

Fig. 2 is a cross-sectional view of the absorbent article shown in Fig. 1, taken
along line 2-2.

Fig. 3 is a bottom plan view of the absorbent article shown in Fig. 1.

Fig. 4 is a top plan view of an embodiment of the absorbent article of the
present invention having another type of topsheet.

Fig. 5 is an enlarged side view of the mechanical fastening material on the
garment-facing side of the absorbent article.

Fig. 6 is a bottom plan view of an embodiment of the absorbent article of the
present invention which has mechanical fastening material on the garment-facing
side which is arranged in a pattern that is complementary with portions of the
menstrual undergarment shown in the following figures.

Fig. 7 is a front view of a preferred embodiment of a menstrual undergarment
for use with the absorbent article of the present invention.
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understood fromThe 1?§t ion which is taken in conjunction
wi th the acconpanyi ng drawi ngs in which:
Fig. 11 is a cross-sectional view taken transversely through a portion of a

wearer's body which provides one example of how the menstrual undergarment used
with the absorbent article of the present invention fits when the wearer's legs are
apart,

Fig. 12 is a cross-sectional view taken transversely through a portion of a
wearer's body which provides an example of how the menstrual undergarment used

with the absorbent article of the present invention fits when the wearer's legs are
together.

Fig. 13 is a frontal photograph which shows how a prior art conventional pair
of panties often fit when the wearer's legs are apart.

Fig. 14 is a frontal photograph which shows how a prior art conventional pair
of panties often fit when the wearer's legs are together.

Fig. 15 is a frontal photograph which shows one example of how the
menstrual undergarment for use with the absorbent article of the present invention
fits when the wearer’s legs are apart.

Fig. 16 is a frontal photograph which shows one example of how the
menstrual undergarment for use with the absorbent article of the present invention
fits when the wearer's legs are together.

Fig. 17 is a cross-sectional sagital view of a human female wearer showing
the absorbent article of the present invention in place.

Fig. 18 is a partially fragmented top plan view of another embodiment of the
absorbent article of the present invention.



Fig. 1 is a perspective view of one enbodi nent of an absorbent article of

t he prese ' I on. Fig. 2 is a cross-sectional yd e
absor bent ngvrdtsf;)g eBshovvn in Fig. 1, taken along line 2-2. 'yéﬁ%’gﬁ%r 31is
a bottom plan view of the absorbent articge shown in Fig. 1. Fig. 4

Is a top plan view of an enbodi rent of the absorbent article of the present
I nvention having apot her. type of topsheet. Fig.. 5 is an enl arged

si de view of the ng’(,gngﬁilézfl 3?%?5%68%? VIrsY of the aksarbepbarigle shopmsindiggl&i de
of the absor btaken along tihe19-19 of Fig. 18ig. 6 is a bottom pl an view of an

enbodi nent of the absorbent article of the present invention which has
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under gar nent shown_jn the follow ng figur,es. . Fig. 7 is a front view
of a preferred enbBi& #dnis doviey abthe wearer'sipudengal mgion showing dhevabsorhent

absorbent art iR sgt)whtﬂ@}?;ysgﬁgam iﬂﬂg&nt I on.
7 Fig. 8 is a rear view of a preferred enbodi nent of a nenstrual

undergarnent for use w,t.n the absorbent. article of the present invention.
Fig. 9is a cross-E’@c%o‘ﬁaﬁ po\?i tvéq?\éﬁ%ﬁpﬁwgﬁle?‘mﬁ%wféh%%ﬁ@t of a
wear er's bodyanticlectf theopyesdnoimantion haviagta hompdoiniapdhsepbs 18TbodThdiRs '
often fit vvhegidg.he wearer's |legs are apart.

Fig. 23 is a cross-sectional view of the absorbent article shown in Fig. 22,
taken along line 23-23 of Fig. 22.

Fig. 24 is a top plan view of an alternative embodiment of the absorbent
article of the present invention in the form of a compound absorbent article that has a_
tube of absorbent material on its body-facing side.

Fig. 25 is a cross-sectional view taken transversely through a portion of a
wearer's body which shows how the absorbent tube of the compound absorbent
article in Fig. 24 might be used to fill any gapping that may occur if an alternative
menstrual undergarment is selected that has a wider lifting zone that spans the distal
surfaces of the wearer's labia.

Fig. 26 is a perspective view of a composite web comprising materials for the
topsheet, backsheet, and absorbent core of the absorbent article shown in Fig. 18-20.

Fig. 27 is a perspective view of an apparatus used to form the absorbent
material in the composite web shown in Fig. 26 into particulate material.

Fig. 28 is a partially fragmented perspective view of the composite web
shown in Fig. 26 after it has been fed through the apparatus shown in Fig. 27.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to absorbent articles for wearing by a
human female such as sanitary napkins, panty liners, and adult incontinence pads.
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t he a sorbent art resent 1 nve
after a single use and preferably recycled composted or otherwise disposed of in an

environmentally compatible manner. (That is, they are not intended to be laundered
or otherwise restored or reused as an absorbent article) In the preferred
embodiments illustrated in FIGS. 1-3, the absorbent article is a menstrual pad
designated 20 that is designed to replace conventional sanitary napkins.

The term "sanitary napkin”, as used herein, refers to an article which is worn
by females adjacent to the pudendal region that is intended to absorb and contain the
various exudates which are discharged from the body (e.g., blood, menses, and
urine). Although the present invention is shown in the drawings as a menstrual pad
that is intended to replace conventional sanitary napkins, it should be understood
that the present invention is not limited to the particular types or configurations of
absorbent articles shown in the drawings.

The absorbent article 20 of the present invention has two surfaces, a liquid
pervious side, body-contacting surface or "body surface” 20A and a liquid
impervious side, garment surface 20B. The absorbent article 20 is shown in FIG. 1
as generally viewed from its body surface 20A. The body surface 20A is intended
to be womn adjacent to the wearer's body. The garment surface 20B is intended to
be placed adjacent to the supporting garment when the absorbent article 20 is worn.

The absorbent article 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 absorbent article 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 absorbent article 20 is worn. The terms
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key-hole shapes which have a wider rounded or oval portion which is preferably
worn toward the rear of the wearer’s body, preferably for covering at least a portion
of the wearer's perineum and a generally rectangular extension therefrom (preferably
with rounded edges) which is preferably worn toward the front of the wearer’s body
for covering at least a portion of the wearer's pudendal region. In the particularly
preferred embodiment shown in FIGS. 1-3, the absorbent article has a racetrack-like
plan view configuration with straight longitudinal side edges and convexly curved
end edges.

The absorbent article is preferably substantially smaller than conventional
sanitary napkins. For example, the absorbent article may have an overall length
‘when measured in its curved configuration of less than or equal to about 6 or 7
inches (about 15 cm to 18 cm), or even less than or equal to about 5 inches (about
12.7 cm), and a width of less than or equal to about 3 inches (about 7.6 cm). In one
preferred embodiment the absorbent article measures about 6 inches (about 15 cm)
by about 3 inches (about 7.6 cm). The absorbent article of the present invention
preferably has a surface area measured in flat condition and exclusive of any flaps,
wings, or side wrapping elements that can be less than or equal to about any of the
following: about 20 in2 (about 130 cm2); about 18 in2 (116 cm2); about 15 in?
(about 97 cm?2 (or 100 cm2)); about 12.5 in2 (about 80 cm?); or about 10 in2 (about
65 cm?).

The absorbent article is preferably highly flexible, and preferably has a
flexure resistance of less than or equal to about 100 grams, more preferably less than
or equal to about 70 grams, and most preferably between about 30 and about 50



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is

~directed topabasshent articles for wearing by a human fenal 6 S6disasist
sanitary napkins, panty liners, and adult incontinence pads.

9 The absorbent articles of the present illvention are intended for use
“wWith a specially- designed supporting garnent (or undergarnent), such as a
"~ menstrual pant . papt y. The Absor bent ticle The term

" "absorbent artf g%ﬁ‘s‘%’é’g’alth%%%%‘,’mFM% gonprm YERYSCIRpRIY o MFsWEFeLH g
contai n body edodiat Hsalsdvilicavssthe abfdrbant layticlé toecdndorm toethe rshapeoassihed b shenhi ch
are placed agai . L1.: . f th ayer..to _absor,b and
contain the va!rcf%glsfgg] dﬂ%ﬂ‘?ﬁ%&%?g%% r%‘%ﬂ%‘ gtﬁ%@@ﬁhé‘ Pglﬁnwog%sg}}ebent
article" is inpborkant egiclewill bend; ander 4he badipkontacting fntces i(describedaindgreater

- incontinence pgydail(EErswPh kel | h ' s8l
Cgarment) PR J’E opiisa Ui FippORg b o6 W nbeC MRfballer °the

i ntended to be Sefo8d & ofrthe supportinggasmente Hhesmpalbsies and highdlsxihility also

conposted, or @fdvedesiteabibBBMseikloith improvedvehfypENt al |y conpati bl e
manner. (That is, they are not intended to be |aundered or otherw se

| Tustr st od | n Pt as g 2asoRpet sthEle 2l neStebheales highly smientarhaasoment |
desi gnat ed 20 uttizle prefalady haed total caabity of gesawe thirooabquRRNd LB 10a8HME,S .
The term "sani 1n" herei.n,,refers to an icle ich is
worn by femal e@%f’%@%ﬁw g %°‘?28Légu R EP R P Gahal to 2R e&{&‘&iﬂ; quﬂ

%’sor b
and contai n t hdotahicapasity ds meraswrsd vimiactprdanee dvigtc Her methof rdescritied ibatiy Test. g. |

bl ood, nenses, Mdikbds section of this specification. It is particularly desirable that the portion of
the absorbent article 20 that is placed adjacent to the wearer’s vaginal orifice have
the aforementioned capacity, particularly a region which measures 2 inches by 5
inches (5 cm by 13 cm) which would be centered under the vaginal orifice when the
absorbent article is womn. To determine the capacity for this 2 inch by 5 inch area, a
rectangular area having such dimensions is cut from the portion of the absorbent
article to be tested that would be centered under the vaginal orifice. The test is run
on this 2 x 5 portion of the absorbent article in the same manner as the capacity test
described in the Test Methods section of this specification. If the absorbent article is
smaller than 2 inches by 5 inches in this region, then a sample of the absorbent
article which would lie within a 2 inch by 5 inch rectangle is used.

The highly efficient nature of the absorbent article may also be expressed in
terms of the ratio of the total capacity of the absorbent article to the surface area of
the absorbent article. In some preferred embodiments, the absorbent article
preferably has a ratio of total capacity to surface area (the latter being measured in a
flat condition) of greater than or equal to about 2 (g/in2) (about 0.30 g/cm?), more
preferably greater than or equal to about 2.5 (g/in2) (about 0.39, or about 0.40
g/cm?). By way of comparison, the capacity to surface area ratio of an ALWAYS
ULTRA thin sanitary napkin sold by The Procter & Gamble Company of Cincinnati,
Ohio is about 1.7 (g/in2) (about 0.26 g/cm?2). The absorbent article 20 is highly
efficient, having an overall capacity greater than or equal to a current ultra thin
sanitary napkin, while being roughly half the size.

Fig. 2 shows the individual components of the absorbent article 20 of the
present nvention. This embodiment of the absorbent article 20 preferably comprises
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absorbent component to render it liquid impervious.

The liquid pervious side defines the body-contacting surface of the absorbent
article 20. In some preferred embodiments, the liquid pervious side comprises a
plurality of elements extending outward from the body-contacting surface of the
absorbent article 20. That is, if the body-contacting surface is considered to lie
within the X-Y plane in a Cartesian coordinate system, these elements will extend
outward from this plane in the Z-direction, though not necessarily perpendicular to
this plane. These elements can form any suitable angle with the body-contacting
surface of the absorbent article 20. The elements can comprise any suitable type of
components, including, but not limited to fibers.

In the embodiment shown in FIGS. 1-3, the liquid pervious topsheet 28
bomprises a high loft fibrous material. The term "high loft fibrous material", as used
herein, refers to a low density, but relatively high caliper, fibrous material. The high
loft fibrous material preferably has a density of less than or equal to about 0.01
g/cm3. The high loft fibrous material preferably has a caliper of greater than or
equal to about 1/8 inch (about 3.2 mm), more preferably between about 1/4 inch
(about 6.4 mm) and at least about 1/2 inch (about 13 mm). The high loft fibrous
material preferably has a basis weight of less than or equal to about 4 or 5 oz./square
yard (about 142 grams/mz). These calipers and densities were measured under
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napkin. Often these soiling accidents result from menses which flows adjacent to
the wearer's body, and which may flow in or close to the wearer's pubic hair. A high
degree of "loft" is preferred so that the fibers of the topsheet will get into close
contact with the wearer's body and between the wearer's pubic hairs. The high loft
topsheet tends to break the flow of menses along the wearer's body, and intercepts
menses flowing along the wearer's body, and allows such bodily exudates to be
acquired into the absorbent core. Such high loft topsheets provide a capillary
structure the effectively competes with the wearer’s body for bodily fiuids, such as
menses, and directs such fluids into the absorbent article. A good indicator of
whether an absorbent article has a body-contacting surface with Z-direction oriented
elements is whether the elements on the body-contacting surface are capable of
penetrating between the wearer’s pubic hairs. Conversely, if the elements
comprising the body-contacting surface of the absorbent article lie flat against the
wearer’s pubic hairs, and compress the pubic hairs, this is an indication that the
absorbent article does not have a body-contacting surface with Z-direction oriented
elements.

In preferred embodiments, the high loft topsheet comprises a thermally
bonded carded polyester fibrous nonwoven material having 2 caliper of about 4 mm
and a basis weight of about 1.5 o0z./yd2 (about 50 grams/m2). The fibers 34 of this
high loft topsheet material are preferably in a random orientation. One particularly
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i ndi vi dual conponents of the absorbent article 20 of the present invention.
Thi s enbodi ment di othice embedineats; ther fihers of e hgletaft tipkheet mayrtiaves degree

of hydrophilicity, or may be treated with a surfactant to provide them with a degree
of hydrophilicity. This may allow the fibers to more effectively draw menses away

W

from the wearer's skin.

In still other embodiments such as the embodiment shown in FIG. 4, the liquid
pervious topsheet 28 may comprise an apertured film, such as an apertured formed
film. Suitable formed films are described in U.S. Pat. No. 3,929,135, issued to
Thompson on December 30, 1975; U.S. Pat. No. 4,324,245, issued to Mullane, et al.
on April 13, 1982; U.S. Pat. No. 4,342,314, issued to Radel, et al. on August 3,
1982; U.S. Pat. No. 4,463,045, issued to Ahr, et al. on July 31, 1984; and U.S. Pat.
No. 5,006,394, issued to Baird, on April 9, 1991. One especially preferred material
for the topsheet 28 comprises a formed film described in one or more of the above
patents and marketed on sanitary napkins by The Procter & Gamble Company of
Cincinnati, Ohio as the "DRI-WEAVE" topsheet. The topsheet 28 preferably has a
hydrophilic surfactant incorporated therein during manufacture.
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high loft fi brhqmdsmxpass back thtomgh endnrévinit ghie wedrer'sf skiin. oGambriziigg beth the highused
loft topsheet material and the cloth-like apertured formed film adds additional
thickness to the above-described high loft layer and further spaces the absorbent core

and liquids therein from the wearer's body, further contributing to keeping the
wearer's body dry.

In another embodiment, the apertured film in the embodiments described
above may be replaced by an apertured fibrous web having an apertured portion an a
nonapertured portion. The apertured fibrous web has a body surface provided with a
plurality of fibrils or "hairs" on the nonapertured portion thereof. Preferably, the
apertured fibrous web is wet laid and has a temporary wet strength resin
incorporated therein, and the fibrils comprise a water resistant resinous material. In
a preferred version of this embodiment, the fibrous web comprises an apertured
cellulosic tissue with fibrils printed thereon. The fibrils reduce the surface wetness
characteristics of the fibrous tissue by separating the wearer's body from any bodily
fluids that may remain on the body side of the fibrous tissue. The printed, wet laid
apertured tissue, the method for producing the tissue, and the resin application
method are more fully described in U.S. Patent 5,763,044 entitled "Fluid Pervious,
Dispersible, and Flushable Webs Having Improved Functional Surface", issued to
Abr, et al.
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body, and inter Celgt gne embodiment, the absorbent core 32 comprises an airlaid web with
particulate or fibrous superabsorbent hydrogel-forming polymeric material dispersed
therein. The airlaid web can comprise a number of different types of materials. In
one version of this embodiment, the absorbent core may comprise a blend of
synthetic polymeric fibers, cellulosic . fibers, and particulate or fibrous
superabsorbent hydrogel-forming polymeric material. In another version of this
embodiment, the absorbent core may comprise only synthetic polymeric fibers and
fibrous or particulate superabsorbent hydrogel-forming polymeric material. In still
another version of this embodiment, the absorbent core may be comprised entirely of
cellulosic fibers (such as airfelt) and particulate or fibrous superabsorbent material.
However, it is preferred that the absorbent core comprise at least some synthetic
material to increase its compression resistance and resiliency.

A suitable fibrous superabsorbent, hydrogel-forming polymeric material is
sold as FIBERDRI superabsorbent by Camelot Technologies Ltd. of High River,
Canada. The FIBERDRI fibrous superabsorbent material is preferred because it has
more capacity than many current particulate superabsorbent materials. For example,
it may have a capacity of about 25 grams of liquid per gram of superabsorbent
material, whereas current particulate superabsorbent materials may have a capacity
of about 20 grams/gram. The FIBERDRI material, thus, provides the advantage that
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exanpl e, the hamghdispsised nmpgﬁeef ﬂmyuthmré tasectionwi Jibei centralatrisection may be
substantially free of absorbent gelling materials. Laminate absorbent cores in this
configuration are described in U.S. Patent 5,460,623 entitled "Trisection Sanitary
Napkin" issued to Emenaker, et al. on October 24, 1995. In order to provide the
increased capacity in the smaller sized absorbent core used in the present invention,
rather than applying a single layer of absorbent gelling material, two layers of
particulate absorbent gelling material are added to the tissue layer. Preferably, a
total amount of about 0.8 to about 0.9 grams of particulate absorbent material is
used. A further operation is preferably performed on such a laminate absorbent core
material to provide it with the desired flexibility. The laminate absorbent core can
be perforated, slit, or otherwise manipulated to provide it with increased flexibility.
In a preferred embodiment, the laminate absorbent core is provided with a plurality
of slits oriented in the longitudinal direction to provide increased flexibility. Of
course, the slits can be oriented in any other suitable direction, or in more than one
direction. An example of a slit laminate absorbent core that can be modified as
described above for use herein is described in U.S. Patent 5,658,269 issued to
Osborm, et al. on August 17, 1997.

In another embodiment, the absorbent core 32 may comprise a needle punched
airlaid nonwoven web. In a preferred version of such an embodiment, the needle
punched airlaid nonwoven web comprises about 40% by weight of fibrous
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least two layers are used. More than two layers can be used, particularly if the high

loft material is made in lower basis weights. The layers may be joined together, if

desired. However, it has been found that the layers are adequately retained in

position relative to each other when they are simply placed adjacent to each other.
This is believed to be due to the fiber entanglement between the fibers on the
surfaces of the layers.

In another embodiment, the absorbent core 32 may comprise a carded,
thermally-bonded airlaid nonwoven web. An example of such a material comprises
about 20% FIBERDRI superabsorbent material fibers, about 25% bicomponent
fibers, and about 55% cellulose fluff, and has a basis weight of about 84 g/m’.

The absorbent core 32 of the absorbent articles described herein can also
comprise other, e.g., conventional, elements or materials. For example, any of the
absorbent articles described herein may utilize an absorbent core 32 in which an
underlying layer of particles or fibers of polymeric gelling agents is provided to
increase the absorbent capacity of the absorbent core 32. In still other embodiments,
the types of absorbent core structures like those described above can be eliminated,
and a layer of particulate or fibrous superabsorbent hydrogel-forming polymeric
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having the larger openings to form the garment-facing surface 20B of the absorbent

article.

The use of a breathable backsheet in conjunction with the menstrual panty
(described in greater detail below), which preferably has a breathable crotch portion,
allows the overall breathability of the system of the absorbent article and the
menstrual panty to be controlled and set to an optimal level. This eliminates any
variances caused by using the absorbent article randomly with commercially
available undergarments that have different amounts of vapor permeability and non-
permeability.

The topsheet 28, the backsheet 30, and the absorbent core 32 may be
assembled in a variety of configurations known in the art (including layered or
"sandwich" configurations and wrapped or "tube"” configurations). In the preferred
embodiments shown in the drawings, the absorbent article 20 assembled in a
sandwich construction in which the topsheet 28 and the backsheet 30 have length
and width dimensions generally larger than those of the absorbent core 32. The
topsheet 28 and the backsheet 30 extend beyond the edges of the absorbent core 32
to form portions of the periphery 26.
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applied an open pattern network of filaments of adhesive such as is disclosed in U.S.
Patent 4,573,986 entitled "Disposable Waste-Containment Garment", which issued
to Minetola, et al. on March 4, 1986. Other exemplary open pattern networks of

adhesive filaments comprising several lines of adhesive filaments swirled into a
spiral pattern are illustrated by the apparatus and methods shown in U.S. Patent
3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz
on June 27, 1989. Alternatively, the components of the absorbent article may be
joined by heat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds,
or any other suitable attachment means or combinations of these attachment means
as are known in the art. The portions of the topsheet 28 and backsheet 30 that
extend beyond the edges of the absorbent core 32 to form the periphery 26, can be
joined to each other in any of the manners described herein.

The components of the absorbent article can be described as forming a
“unitary structure.” The term “unitary structure”, as used herein, refers to a
construction in which the components are joined together, or integrated together as a
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The garment-facing surface 20B of the absorbent article 20 may include, and
preferably does include a fastener for attaching the absorbent article to the specially
designed supporting undergarment. Fasteners comprising adhesives, particularly
pressure sensitive adhesives, which have been used to secure absorbent articles, such
as sanitary napkins, to the crotch region of conventional panties can be used for this
purpose.

Preferably, however, as shown in Figs. 2 and 3, the garment-facing surface
20B of the absorbent article 20 comprises a mechanical fastening material 70 that is
particularly suitable for engaging knit materials, such as the material from which the
specially designed supporting undergarment is preferably made. One type of
mechanical fastening material is shown in FIGS. 2, 3, and 5. The mechanical
fastening material 70 can be located on any suitable portion of the garment surface
20B. Preferably, as shown in FIG. 3, the mechanical fastening material 70 is located
on the entire portion of the garment-facing surface 20B that lies between the optional
¢lastic members 36. In other embodiments, the mechanical fastening material 70
could cover all, or any other suitable portion of the garment-facing surface 20B of
the absorbent article, including the elastic members 36.



used. A further operation is preferably perforned on such a lamnate

absor bent E)i;at erial to provide it with the desired fl egidosbiser The
| ami nat e ag)sor t core can be perforated, slit, or ot her\regese mani pul at ed

to provide it with increased flexibilitg2 In a preferred enbodi ment, the
| am nat e absorbent core is provided with a plurality of slits oriented I n

t he | i tudi | . di t d ibilit th
Tt oo be o Tt ogtana) bRing madial 1B BONR m EIGS 2 3o mhd 5 ofsp@sEin one.
SlriD Ei efc_t LgnésAmbmmrpf surfzfceéngknﬂlrn ahamaymﬁfgrmanhhmg‘omoﬁatpﬂmhhn tyaof soeall t

1 T1
5, 658, 269 |ssue§‘li"’l?‘?éa &‘E‘Wq‘ﬂef Pf#’f@&“*ﬁ? ‘/4‘ e?‘ﬁl‘g(ﬁ W’ﬁ ITIh‘?lhr%‘f)rglﬁrlge?her
embodi ment , Rrojectionsciuany be of eny suiteie shappr FiG. 5 shawsibus mfmredcshmoﬁ. d

nonwoven wetmegfb%@cnraﬁ@ﬁm afé?&éthﬂ”’mfs quejﬁg)%gmﬂ ﬁ‘%ﬁgy § e

punched airl al onwoven b conprrses out

18 superabﬂ?f"ﬁéh hook, shaps ik q@RqYFWQP narmataa
pol yester fi mroaunérwmhm iRIFIG! 5Y te hairraikeqm aétlona %C;ﬁ'BfeW dé aephivreed

herein are d on cularly
enboldl nent , q‘? Sglég%rgﬁeh‘%ég’r% %@egﬁﬂ?ﬁﬁd’s@g%éa éﬂ"? stfrg\é%gfaé‘ﬁ%&n@ﬂ'ed
RO gvvov eln ]rmttapera lso ct]:mtpt gmemjlyr decceasdsi inadiameter fionbtheusmss TR efahs shidmk16
compr ses bebyial B HHE! b BERE Sl N5 SPaREaR] 1O bk A G RLY
| engt h vi scodiemetgy fnony th dass 7&nﬂﬂ19€ﬁhmleﬁﬁamw thﬂ%waiwnélw@mhe Soak unt11
f bl f
et ol ol i SAROSCmE SRR PI0E B Shad T ehin *‘*‘??ﬁon ers,
type 18453, omabawdthe migponof éhﬂ hank-f thedistal gnd ofitheyshank 78«
Sui tabl e fi bérdust the RBERKD 36 pbsTerablyyKlsO0 Sthall @pRarieal asgagr@rm@aﬂﬁas(ﬁﬂieaéonl s the

needl o punchif ﬁ%%@%ﬁoﬁ%‘%{o@? P’tér ﬁ%h%?éﬁ?@se%ﬁé FhglhOvaddAt BABout 00
g/ merr]. Thprsferabiyvextend ated dight langls fione fe ozibhtatiore éhalt & peopeidédiani(that spout 60
needl es/ cnf ee{tra]n’angfe JFabbut 95%&@%)6&5}%%%&%&. Preferably, the hair-like projections

74 are oriented at an angle that is about 10° less than a perpendicular orientation

relative to the substrate.

The mechanical fastening material 70 can be distributed in any suitable pattern
across the garment surface 20B. In a particularly preferred embodiment, as shown in
Fig. 3, the mechanical fastening material 70 is distributed in several zones (e.g.,
three zones, each about 0.75 inches (about 2 cm) wide) in which the orientation of
the hair-like projections differs between adjacent zones. More specifically, in the
embodiment shown in Fig. 3, the hair-like projections in a central zone that runs
along the longitudinal centerline L are oriented at an angle that is about 10° less than
a perpendicular orientation relative to the substrate which is oriented toward one end
of the absorbent article. The hair-like projections in the adjacent longitudinal side
zones form a similar angle relative to the substrate, but they are oriented toward the
opposite end edge of the absorbent article 20. The orientation of the hair-like
projections in these different zones is shown by arrows in FIG. 3.

In other embodiments, the mechanical fastening material 70 can be distributed
in a pattern that matches the pattern of one or more pre-selected portions of the
specially designed supporting garment. For example, the mechanical fastening
material 70 can be arranged in a pattern that corresponds to and aligns with the
longitudinal stretch control member 52 and/or the angled stretch control members 54
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garment stretches and confracts. The mechanical fastening material 70 described
herein is particularly preferred for use with the specially designed knit supporting
undergarment since it will not become detached when the supporting garment
stretches and contracts during application of the absorbent article to the
undergarment, as will some pressure sensitive adhesives.

The mechanical fastening material 70 can be made by printing or spraying a
material to form small nubs on a surface or a substrate, such as a film. The nubs are
then formed into the projections 74. The substrate 72 can be of any thickness or
density. The substrate 72 can even include relatively rough or corrugated sections,
such as the regions of the optional elastic members 56 that are formed into gathered
portions. The mechanical fastening material 70 described herein is particularly
useful because it can be printed directly on substrates such as the backsheet.
Alternatively, the mechanical fastening material can be printed on a separate
component that is joined to a portion of the absorbent article. In the preferred
embodiment shown in the drawings, however, the substrate to which the mechanical
fastening material is applied is the garment-facing side 20B of the absorbent article.

The material that is used to form the nubs can be any suitable material that can
be printed or sprayed on the substrate and formed into the projections described
herein. Suitable materials include, but are not limited to thermal plastics and hot
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from Century International Adhesives and Coatings Corporation of Columbus, OH.
The latter polyester resin has a tackifier therein to provide the mechanical fastening
material with higher adhesive tack. This aids the mechanical fastening material 70
in adhering to the supporting undergarment. In this preferred embodiment, the
mechanical fastening material 70 is printed by a rotary screen printing process. The
printing can take place at any suitable stage in the manufacture of the absorbent
article.

The polyester resin can be printed so that the hair-like projections 74 are
distributed in any suitable density. Preferably, the projections 74 are distributed in
the densities described in U.S. Patent 5,392,498 issued to Goulait, et al. referred to
above. More preferably, the hair-like projections 74 are distributed in densities that
are at, or above, the higher end of the range described in the Goulait, et al. patent.
For example, in preferred embodiments, the hair-like projections 74 are preferably
distributed so that there are about 105 rows of projections in both the longitudinal
and transverse directions per square inch (or about 11,000 projections per square
inch).

In another embodiment, the mechanical fastening material 70 can comprise a
material having a “T”-shaped or mushroom-shaped appearance when viewed from
the side. One particularly preferred “T”-shaped mechanical fastening material for
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are especially preferred for use with more flexible substrates). The mechanical
fastening material 70 can, in some embodiments, also maintain the garment surface
20B in place by friction and/or by adhesive attachment, in addition to the mechanical
engagement.

However, even when the mechanical fastening material 70 is provided with an
adhesive-like tack, there is generally no need to apply separate release papers to
cover the fastening material 70, as with conventional pressure sensitive adhesives.
Thus, the usual inconvenience of handling and disposing of such release papers is
eliminated. In addition, the use of the mechanical fastening material avoids certain
undesirable tendencies associated with the wearing of absorbent articles having
adhesive fasteners on their garment surface. For example, the mechanical fastening
material eliminates the tendency of the adhesive on the garment-facing side of an
absorbent article to stick to itself and/or to the wearer's body. This is potentially a



"unitary structure.” The term"unitary structure", as used herein, refers

to a cons | I n which the conponents are joined toget
i nt egr at eg&éjg%ie#@er as a PErosiinssst - 21

unit. The term "unitary structure” includés constructions such as those
descri bed above where the topsheet, absorbent core, and backsheet conprise

separate conmponents hat are 0i hed. r al so govers constuctions
in which t he RPRIEMGWREN theozhs alaﬁiﬂ% alarfrr%erweou is als0 pAtentiglly 2

absor bent | ar tprﬁt:tem dmrrg)tavemotmthesaﬂhﬁsxseﬁastaiee shoplghesthe &ﬂfﬂsﬁiﬁed)[&bks iget .

For exanpl e, a ervr the |1

oo v ons s Wtk il fhafi® S A Fneh e feREE b pih W shiFeab b, | 1
has t he desi réﬁclcﬂamhmbmtmdtsandmrhgmgdmusmohmsabyethemm&ponent.
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attaching the absorbent article to the speci al |y desi gned supporting
under garnent. Fast ﬁfe% rarmsrsﬁwgﬁaﬂmalr&asvxewrotla Botting aBfiént!ift the

Such as. sani (S wi il e EgRs A i 8, PTOTES UE REY OHEN BBERIETEL can
be used for tiniventpmr poﬁse is shown 1nPnghmsa'bI and Bpmlm/mensmmJSMQrgamerﬁr . 2
and 3, the gaé&ﬁﬁlts% 3CHBR }%ﬁlbﬁl% which may be in the form of a front panel, a rear
portion 40 which may be in the form of a rear panel, a crotch region or portion 50
which may be in the form of a crotch panel, a pair of leg openings 60 which may be
elasticized, and an elasticized waistband 44. The menstrual undergarment 38 is also
provided with a waist opening 46 allowing entry into the menstrual undergarment
38. The menstrual undergarment 38 further comprises an extensible lifting member
such as lifting strip 42 disposed along the longitudinal centerline L1 in the rear
portion 40, a longitudinal stretch control member 52 disposed along the longitudinal
centerline in the crotch portion 50, and a plurality of angled stretch control members
54 disposed at an angle A with respect to the longitudinal stretch control member 52
and extending therefrom to the leg elastics 62. It should be noted that any seam or
gusset 48 at the front end of the crotch portion 50 is preferably situated so that it lies
under or behind (that is, rearward of) the pubic bone so that the pubic bone does not
interfere with the fit of the menstrual undergarment. It should also be understood
that any or all of the features of the menstrual undergarment 38 described herein
may be knit into the menstrual undergarment, and need not comprise sewn together
portions of the menstrual undergarment.

The absorbent article 20 is utilized by placing the absorbent article 20 in the
crotch portion of the menstrual undergarment 38. The absorbent article 20 is placed
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The menstrual panty as shown schematically in FIGS. 11 and 12, on the other
hand, comfortably fits against and conforms to the inside and outside surfaces of the
labia majora whether the wearer's legs are apart, or together. The menstrual panty
maintains the coverage of the desired areas of the wearer's body without applying
significant "girdle-like" forces. As shown in FIGS. 11 and 12, in cross-section, the
menstrual panty preferably maintains a modified cusp-shaped configuration in this
area throughout a range of body motions (that is, dynamically). A similar
comparison is shown photographically in FIGS. 15 and 16. The cross-sectional
configuration of the menstrual panty is described as being a "modified" cusp-shape
because it may, but preferably does not form a point, P, where the curved portions of
the cusp-like shape meet in the longitudinally-oriented area in the space between the
wearer's labia, but is more rounded, and preferably convex in this area.

The menstrual panty fits against the wearer's body so closely, particularly in
the crotch region, that it is like a comfortable "second skin”. The absorbent article
20 preferably does not alter or override the tendency of the menstrual panty to
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pl acement ai dy horts, that are close fitting. However, such garments tend to apply forces that
uncomfortable, particularly on the wearer’s legs at those places where the wearer’s
legs are contacted by the elasticized edges of the menstrual shorts. The menstrual
panty 38 described herein, on the other hand, is particularly preferred because it is
capable of applying body-contacting forces along the crotch region thereof which
keep the absorbent article 20 in close contact with the wearer’s pudendal region
without creating uncomfortable forces on the wearer’s legs (greater than or equal to
about 20 g/cm?2) at the places where the wearer’s legs are contacted by the leg
openings of the menstrual panty 38. Preferably, the edges of the crotch region of the
menstrual panty described herein apply a body-contacting pressure to these regions
of the wearer’s body that is less than or equal to about 20 g/cmZ2.

The absorbent article 20 and menstrual panty 38 also differ from prior sanitary
napkins and conventional underwear in the sustained nature of the contact of the
absorbent article with the wearer’s body. Some current sanitary napkins may
occasionally assume a “W”-shaped cross sectional configuration during wear, such
as when the wearer is sitting. However, conventional underwear does not provide a
constant force against the wearer’s body to hold the sanitary napkin in place under
all circumstances, such as when the wearer is walking or standing, or when the



. ensure that the absorbent article 20 is positioned properly in the

supporting geob¥ke The pattern of nechanical fastening mat eféﬁbsgggsggfm
al so be used to assist the absorbent article 20 in fitting cl osely agai nst

the wearer's body in certain areas. 2%he mechani cal fastening
material 70 shown in FIG 5 provides the garnent surface ZOB of the

Rnt mater o uEeld Refuledphil the bOken? yt AR g She FRBSGLARRY byt e
suppor ting gar nether handepronids sach Smadamnma With the eiearer sa:lody aﬁ’membsrgbent
meterial 70 desgfilb ey sl Rtk g,ui,&&&ﬁsl 9'rlifithnEd o QlstatRed oMplal B

specially deS|gned kni't pportlng u arne ecofe

det ached when t “@6&?{)63’9 hdn Yhichease the Fbﬁoébmal’anhm%mtdwmcatnple@d/or
appl i cation of ¢dnEnaREoRERE vﬁmtmslwﬁa{»e?’stm UBﬁitefs bifiBitled ed iAScofftdct

pressure sensitive a ani ca astenl ng materl al 70
can be made by BWF&W&W@&%FHQ%O&P&F%W the wesreishedyl nubs on a

surface or a substrate, such as a film The nubs are then formed into the
proj ections 74. TheTbmﬂsbﬂmhmrﬁéleQelpréI&a’olfy iaBapablel erithBtGingig dﬁfh%t With adde

substrate 72 cap, v h or rru se |ons such
as the regions of a
“Up L of B WSt B it s BlsPiceser fR yoitite e

gat hered porti owsfacesrmf wharew &:hlblaf m&alm@smlm@BS?OIMsmrbhﬁdrﬁm ea) nis
articularly u ' . su ch
gs t he back}s/hegt?r ernat | vealtr , qﬁ {a}%?glggje#g aﬁ’&]‘%?é?% ngw@gH%
printed on a se*ﬁé?aéf abaud Ainehetaboutdad cmé, iTb¢ absorbent artpt:rmay) gover stbstantially
absorbent arti cdlpof the 1ﬁt€ﬁoﬂ0§l§faeésrmh8 Wé&%&’gﬁma g $and 'ihcthni?néj&ﬁl‘f%cﬁﬂé and

however, the substrattan whi.ch t he macham cal stening materia
applied is the YR hertloar of thy wearsnvestibulee Thesahserbant attiele anay also cover The

material that isubstamihllyallfodtive dxbeion sirfaceaof the walr's biabl e material that
can be printed or sprayed on the substrate and fornmed into the projections

?ﬁz ﬂr:a:)egl 25{ |elcg aﬁlg}u%tg? \ﬁa}ﬁgftfers&rﬁ)lh%g ﬁx@ Cclonfd g\irat%lijfthg tcﬂgsonb ent artme 2?)dmft1)9 take 24
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any absotbent article 20 preferably has a longitudinal central region centered about its
longitudinal centerline, L, that is capable of being positioned in the space between
the wearer’s labia. This longitudinal central region may be of any suitable width
that is less than the width of the entire absorbent article. The longitudinal central
region may, for example, correspond to the size and location of the tube of absorbent
material 90 shown in FIG. 24. The longitudinal central region may extend the full
length of the absorbent article 20, or less than the full Iength of the absorbent article.
The longitudinal central region preferably has at least a portion (typically along the
longitudinal centerline of the absorbent article) that is capable of residing in the
space between the wearer’s labia at an elevation that is higher (when the wearer is
standing) than at least some portions of the absorbent article that are located laterally
outboard of the longitudinal central region. The absorbent article 20 is preferably
capable of assuming such a configuration without compression by the inner portions
of the wearer’s thighs.

Fig. 17 shows a preferred embodiment of the absorbent article 20 of the
present invention worn against the body of a wearer W. The urogenital members
shown in Fig. 17 include the bladder B, the vagina V, the urethra U, the clitoris C,
the large intestine I, the anus AN, the vaginal introitus VI, the hymeneal ring H, the
labia minora N, and the labia majora J. Fig. 17 shows one example of the
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particular, it is desirable that the side edges of the absorbent article 20 will not be
contacted by the inside surfaces of thie wearer's thighs when the wearer walks, or
otherwise moves about. This overcomes a drawback of conventionally-sized
sanitary napkins and pantiliners, which being comparatively stiff relative to the
absorbent article 20 of the present invention, will transfer forces applied to the edges
thereof to other portions of the sanitary napkin or pantiliner, causing the same to
bend or crumple, and/or shift from the desired position under the wearer's vaginal
introitus.

. The absorbent article 20 of the present invention can be made somewhat Lirger
if the edge portions thereof which may be contacted by the inside surfaces of the
wearer's thighs, LG, do not translate forces acting thercon to the remainder of the
absorbent article so as to cause the absorbent article to bend or crumple, and/or shift
from the desired position under the wearer's vaginal introitus. For example, it is also
contemplated herein that an absorbent article 20 can be constructed which has the
desired flexibility, fit, and an absotbent region with the preferred-small size
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For the purposes of determining how far the absorbent article shifts relative to
the wearer’s vaginal introitus, a five minute walking protocol is used. The wearer
sbould place the absorbent article in the menstrual undergarment, and pull the
menstrual undergarment in place. The wearer can then indicate where her vaginal
introitus is by pointing with her finger to the outside surface of the menstrual
undergarment. This portion of the undergarment is marked with a suitable washable
felt tip marker. If desired, marks can also be made on one or more portions of the
periphery of the absorbent article 20, and corresponding marks can be made on the
immediately adjacent portions of the wearer’s body. The wearer then walks
normally for five minutes. After this period of walking, the wearer again indicates
where her vaginal introitus is, and this position is marked. The distance that the
marks are apart after the wear cycle is the amount that the absorbent article has
shifted.

Other embodiments of the absorbent article described herein are also possible.
For example, FIGS. 18-20 show another embodiment of the absorbent article 20 of
the present invention in which the absorbent core 32 comprises absorbent material
arranged in a flexible structure, preferably a highly flexible structure. In order to
arrange the absorbent core 32 into a flexible structure, the absorbent core 32 is
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to ensure that the absorbent article 20 is positioned properly in the

supporting gar nerth.the embodimentisBow:e $n F1@8d1826,Naw aBE&BEnt%%BgQ?E efta of a
SuPDOr 110, SRR Sk ok o L A G5 Th i gl 37 and
8, the nenst phablityndeagilesentupAghts epméd SeA8t Colia$bf fwfﬂmﬂﬂénﬁl%zl\/f'&ﬁﬁbmﬁy be
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crotch panel DesMgaais, ebpl. IOBQ‘IQ}’Gmbﬁh%.SI 986, UiS. Patenh§,268,224 issued to DesMarais,
et al. on December 7, 1993; U.S. Patent 5,387,207 issued to Dyer, et al. on February
7,1995; U.S. Patent 5,550,167 issued to DesMarais on August 27, 1996; U.S. Patent
5,563,179 issued to Stone, et al. on October 8, 1996; U.S. Patent 5,650,222 issued to
DesMarais, et al. on July 22, 1997; and allowed U.S. Patent Application Serial No.
08/542,497 filed October 13, 1995, by Dyer, et al. (P&G Case 5546R). Such
absorbent foam materials are particularly preferred because they can be provided
with good resistance to compression and exhibit good resiliency following
compression. The absorbent foam materials described in these different patents may
also be tailored so that they are provided with the ability to absorb particular types of
bodily exudates (e.g., menses and/or urine).

The absorbent article 20 shown in FIGS. 18-20 can be formed by adhesively
attaching one of the preferred high loft fibrous materials described above to one side
of the foam absorbent material, and one of the backsheet materials (described herein)
to the other side of the absorbent foam material to form a composite web. The
composite web is then preferably mechanically strained as described in greater detail
below. This will slit the absorbent foam material. The process for mechanically
straining the absorbent foam material, however, will not destroy the integrity of the
high loft topsheet material or the backsheet, and will provide a self-contained slit or
particulate absorbent foam material between the topsheet 28 and backsheet 30.
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show exanpl es poéssibday Borcexample, thertapsheet efrtheetmbodiment shown in FIGS. 18-20 can
be removed, and the absorbent foam material can be placed directly against the
wearer’s body. The absorbent foam material, particularly if it is in the form of
columnar material, can provide a plurality of Z-direction oriented columns of
absorbent material that can adjust to the body contours of individual women, and fit
within the spaces between the wearer’s pubic hair to break the flow of menses along
the wearer’s body.

FIG. 21 shows one non-limiting example of the manner in which the key
hole-shaped absorbent article 20 shown in FIGS. 18-20 may fit adjacent to the
wearer’s body. As shown in FIG. 21, the absorbent article 20 has a rounded or oval
portion and a generally rectangular extension therefrom., The key-hole shaped
absorbent article 20 can worn with either end placed at the front of the wearer’s
body. Preferably, however, the key-hole shaped absorbent article 20 is wom with
the rectangular extension at the front of the wearer’s body, and the wider rounded or
oval portion at the rear of the wearer’s body. The wider rounded or oval portion can
bend upward to fit into the crevice between the wearer’s buttocks (the “gluteal
groove™), and the extra width still provides an adequate degree of coverage of the
menstrual panty.
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the hump 100 is formed by a hump-forming element (or “insert™) 102 that is preferably
inserted between the highloft topsheet 28 and the absorbent core 32.

The hump-forming element 102 is sized to fit completely with the wearer’s
interlabial space. In one preferred embodiment, the hump-forming element 102 has
a length as measured along its base of about 50 mm. As shown in FIG. 22, the
hump-forming element has a top portion that has its ends 104 rounded off
(especially apparent when viewed from the side) for improved comfort. The length
of the top portion as measured where this rounding commences is preferably about
40 mm. The hump-forming element 102, in this embodiment, preferably has a
maximum height or caliper of about 20 mm. The width of the hump-forming
element 102 as measured at its base is preferably about 20 mm.

In this particular embodiment, as shown in FIG. 23, the insert 102 comprises
several elements. These include a first web of material such as first folded web of
absorbent material 106, an underlying layer 108, and several pieces of resilient
material 110.

The first folded web of absorbent material 106 preferably comprises a
material that is capable of quickly moving bodily exudates away from the wearer’s
body. In the embodiment shown in FIGS. 22 and 23, the first web of material 106



menstrual panty. Preferably, the absorbent article 20 also conforns to the

shape of thaygessigse S pudendal region in use. The absor bent gdtiigosB3ge1
pref erably conforns to the shape of the wearer's pudendal region regardless

of whether the wearer's |legs are together 3 apart. The absor bent
article 20 preferably flexes under the forces applied by the nenstrual

Phe wearer o bé'éazm PEPRE & BudtoblindiaF HoRFaven alebe cOmATed, Abawuirel LDeS. |
~will not overrip@ ats Me@n@plmertch%ammmmesphmyf t A suitable\uratérivd for
desired fit, angk ﬁﬂ?fcﬂ&ﬁ%m 19%1{16\791{ gsﬁ%éi?LL{}hg’&&Hﬁ@ ﬁlaﬁp %gi‘rﬁfn"?l Bhert ©

the crotch region of menstru pan nenstrua
descri bed hereiQ %frlgﬂiklﬂabﬁly apg pﬁ%ﬁfsbﬁﬂgﬂd welnefzabsarhent pragerial 106 istprefetably

Than or cqual tarants DR IPHlS out 8 pRaH g%??“%““‘ﬁ DEBAEHEY RiGhE e | o5
applied by the e, 1a¢ FIRss-s gﬂ‘f‘\iﬂcgﬁtAg‘F%P%‘ %éﬁﬁéc' .cAsjsBovin gm FEGoldg the: hat
it is on Ej hehbcfrrsteﬁoldedmbfmtsﬁmasgnunwre‘dt C[Uisﬁiﬁeﬁ coffi Ewod/\ﬂaﬁg its longltudmallt s
' recogni zed t hat e ot her. nt s nes u

shorts, that ar 8& ﬁ%‘geﬂetl?l}%t&d’ ‘%‘&ﬁgﬁgﬁﬁ f”é dr¢ @ﬁ%‘p‘ﬂyaﬂorces
t hat uncomc or t apdl eppward inisidalthe Invened Uh&lapﬁhpmm of eigsfolded! Wets & pefarevovher e
the wearer's | by the elasticized edges of the nenstrual

SEANS - ﬁgﬂ%&;&‘g@q !

shorts. The nenstr descri bed herein, on the other hand, is
~particularly preferred because it is capable of applying body-contacting
~forces along the cr8tdRdalidngA08 knver prefeuably reokpeisest h enabdyind et ris capablecbfe 20

| clesc, cont a0y 2o Ha0dolsd SO0 YRR SN 8 e
20 g/cnferr]) é{‘mﬁﬁé“%} ]a\‘é‘ég mgeﬁre t ghowa m@d@sa?%a%% ?Eﬂd%l}’lftghe

| eg openi ngs oflayehel 08e preferatly @@aipriteSa. ﬂi%hﬁfﬂw Eﬂahti'ed Whe ﬁﬁﬁ%m%vehheieﬁro'f ch
b assure ot houhaiE B mbndER GEL BEF naNSY PR, e Sepaibba inahSobate

to about 20 g/ &ifA9,589 entitled {EImd Nisthibutiorn Menibee fﬁﬂA&@ﬁi’bBﬁnAﬁidllﬁlExmmng 38
Sustained nat utab puetons B8 High CagRsy SRual AR’ Y o BF Al T, Lheer
body. Some cur vadrl Yé%lab’el'rwffnlaﬁm ebediment gwsindnHIGE. 22 sudrd3 ais' mi'rewbamed
Cross sect i onahyig@hirOMe &idt FE1dEHAVEROF XB%@fbcnﬁHQt@nﬁslomﬂ ééxﬂﬁ‘n

sitting. Howev anven I onal under does not provi COﬂSt ant OI’ ce

agai nst the vvei‘?n@t‘ e of they SE%ﬁl‘lda‘?’?b ?ﬁa@é’ﬁ?rhemﬁnﬁ%éoéﬁﬁéhatél I
ci rcunst ances, uadaliesionlyitre) itvefted\@BstRped Bortidh kdfitBe GEst THRIGE ivAd, ofOdbsydbent t he

material 106. The underlying layer 108 may or may not be joined to the first folded
web of absorbent material 106.

The pieces of resilient material 110 are used so that the hump-forming element
102 maintains its maximum height even when the menstrual undergarment presses
the absorbent article into close contact with the wearer’s body. This allows the
hump 100 to continuously cover a maximum amount of the inside surfaces of the
wearer’s labia majora and minora during use. Preferably, the hump-forming element
maintains a maximum height of greater than or equal to at least one of the following
amounts in use: about 10 mm, about 12 mm, about 14 mm, about 16 mm, about 18
mm, or about 20 mm.

The pieces of resilient material 110 can comprise any material that is suitable
for the above purposes. The pieces of resilient material 110 may either be absorbent
or non-absorbent. Suitable resilient materials include, but are not limited to
absorbent and non-absorbent foams. In one version of the embodiment shown, the
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5 6::1lr:)1| dmbodiment can be comprised of any suitable materials that are
combined to have the capacity and flexibility described herein. In one preferred
version of such an embodiment, the absorbent article comprises: a DRI-WEAVE
apertured film topsheet; an underlying layer of material such as a nonwoven web, in
particular a spunlaced nonwoven web such as that manufactured by E.I. DuPont
Nemours & Company of Wilmington, Delaware, which is known as a SONTARA
8407 material (SONTARA is a registered TM of EI DuPont Nemours &
Company); a laminate absorbent core comprising tissue and superabsorbent
hydogel-forming polymeric material which is provided with the high capacity
described herein; a layer comprising a patch of PUFFS facial tissue marketed by The
Procter & Gamble Company of Cincinnati, Ohio; and, a backsheet comprising a
stretchable laminate. While the stretchable laminate backsheet may be quite
flexible, the remainder of the absorbent article will typically have to be modified as
described herein to provide it with the desired flexibility.

The absorbent article may be provided with the ability to decouple if its
components are provided with the features like those described in U.S. Patent
5,007,906, issued to Osbom, et al. on April 16, 1991 and U.S. Patent 5,324,278
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The outer cover 96 can comprise any of the materials described above as being
suitable for the topsheet of the embodiments shown in FIGS. 1-4. In one preferred
version of the embodiment shown in FIG. 24, the outer cover 96 of the primary
absorbent component 90 comprises the same material used for the topsheet 28 of the
base pad 92. The absorbent material can comprise any of the materials described as
being suitable for use in the absorbent core of the embodiments described herein.
The primary absorbent component 90 may further comprise an optional acquisition
layer. The acquisition layer may be a separate component positioned between the
outer cover 96 and the absorbent material, or it may be an integral part of a
composite outer cover. The acquisition layer may serve several functions including
improving the wicking of exudates over and into the absorbent material and/or
containing material in the primary absorbent component 90.

The base pad 92 primarily functions to protect the user's garments from
soiling by absorbed fluids which may be expelled from the primary absorbent
component 90 or which inadvertently bypass the primary absorbent component 90.
The base pad 92 of the compound absorbent article 88 shown in FIG. 24 preferably
comprises the absorbent article 20 shown in FIG. 4.

The compound absorbent article shown in FIG. 24 is a less preferred
embodiment for use with a menstrual undergarment such as that shown in FIGS. 7
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notion areas céhthe régiah 8long the length of the main body portion. However, since the main
body portion may be relatively small in size, it is possible that the flaps may extend
outward along the entire length of the main body portion. In other embodiments, the
flaps may even be longer than the main body portion.

If optional flaps are provided, they can be joined to the main body portion of
the absorbent article in any suitable manner. The flaps can be integral with the main
body portion (that is, the flaps can comprise integral extensions of the topsheet and
backsheet). In other embodiments, the flaps can comprise separate components that
are joined to the main body portion of the absorbent article.

The flaps can be in any suitable configuration. Suitable flaps are described in
Reexamined Patent No. B1 4,589,876 entitled “Sanitary Napkin”, issued to Van
Tilburg, Certificate of Reexamination issued April 27, 1993; U.S. Patent 4,687,478
entitled “Shaped Sanitary Napkin With Flaps”, which issued to Van Tilburg on
August 18, 1987; U.S. Patent 5,389,094 entitled “Absorbent Article Having Flaps
and Zones of Differential Extensibility” issued to Lavash, et al. on February 14,
1995; U.S. Patent 5,558,663 entitled “Absorbent Article Having Undergarment
Covering Components With Zones of Extensibility” issued to Weinberger, et al. on
September 24, 1996 and U.S. Patent 5,584,829 entitled “Absorbent Articles Having
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The absorbent article of the present invention can be made in any suitable
manner. Suitable methods for making the embodiments shown in FIGS. 1-4 and
FIGS. 22-24 were described above. Since the method of making the embodiment of
the absorbent article shown in FIGS. 18-20 differs, it will be described separately. A
preferred embodiment of a method of making the embodiment of the absorbent
article 20 shown in FIGS. 18-20 is described in greater detail below.

The absorbent article 20 shown in FIGS. 18-20 comprises an absorbent core
that is preferably in the form of a plurality of particles or columns of absorbent foam
material. In a preferred embodiment, the absorbent foam material is formed into
particles or columns of foam when it is positioned between the topsheet 28 and the
backsheet 30 to provide a self-contained web of particulate or columnar material for
the absorbent core 32. Such an embodiment can be readily constructed as described
herein since the absorbent foam material is more easily destructible than the topsheet
or backsheet materials. In the preferred embodiment of the method of making the
absorbent article shown in FIGS. 18-20, the method of forming the absorbent foam
material into particulate or columnar material involves a mechanical straining
process. For convenience, the following description will only refer to the process as
forming particulate material (rather than both particulate and columnar material).
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preferably mechanically strained as described in greater detail below This
will slit the abskrdrdeattofmake thepesferadd enibeiimentcedwavnf inrFIGSC 1 8+20¢ el web

Tnt oo 1y ofSh RESRED AP 1) g@ﬂigg rise A VB S o O3, oRETA Giechibly
provi de a settoveodhawebe{gbsarbent fopm matarial cemprises ope of those Abserheat foam
bet ween the hoRFIRGpedBedMBoRARKENGBCctBA- with the description of the embodiment
shown in FIGS. 18-20. Preferably, the web of absorbent foam material 124 is about
2 mm thick. The web of backsheet material 126 preferably comprises a
polyethylene film. The webs of topsheet material 122, absorbent foam material 124,
and backsheet material 126 can be joined together in any manner specified above for
forming the embodiment shown in FIGS. 1-3.

An apparatus for mechanically straining the composite web 120 is provided.
The apparatus preferably comprises a mechanical device that has at least one
component with a patterned surface thereon. The composite web 120 is then
preferably subjected to a mechanical straining process using the apparatus by
impressing a patterned surface into the composite web 120 so that the absorbent
foam material 124 is at least partially formed into particulate material without
cutting or forming the web of topsheet material 122 and the web of backsheet
material 126 into particulate material.

Fig. 27 shows one embodiment of an apparatus 130 that is used to form the
absorbent material 124 in the composite web 120 into particulate material. The
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apexes of the teeth on one of the rolls), or in terms of a measured distance. Since the
height of the teeth may be greater than the pitch, the engagement may be a value that
is greater than 100% (for instance, if the engagement is greater than the pitch).
Preferably, the engagement is between about 15% and about 120% of the pitch
length, and more preferably is about 100% of the pitch length. Examples of
engagement expressed in terms of a measured distance may be between about 0.01
inch to about 0.07 inch (about 0.25 mm to about 1.8 mm), and between about 0.04

inch to about 0.06 inch (about 1 mm to about 1.5 mm).

As shown in FIG. 27, at the stage designated 1, the composite web 120 is fed
in a machine direction (MD) into the nip between the rolls 134 and 136. The rolls
134 and 136 subject the composite web 120 to a mechanical straining process by
impressing the patterned surfaces thereon into the composite web 120. The
mechanical straining process applies a force that is greater than the yield to break
point of the web of absorbent foam material 124, but less than the yield to break
point of the web of topsheet material 122 and web of backsheet material 126 so that
the web of absorbent foam material 124 is at least partially slit without slitting the
web of topsheet material 122 and web of backsheet material 126.
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The composite web 120 is then fed into a nip between the second set of rolls
162 of the apparatus 130 for mechanically straining the composite web. The second
set of rolls 162 also comprises top and bottom rolls, 164 and 166, respectively. Each
of these rolls also has a pattern on its surface. As shown in FIG. 27, the rolls 164
and 166 in the second set of rolls 162 have ridges and valleys that run parallel to the
axes, AX, of these rolls. The ridges and valleys on these rolls also define triangular-
shaped teeth 168. The teeth on the second pair of rolls 162 engage in a manner
similar to the teeth on the first pair of rolls 132. The top roll 164 may also have
several optional spaced apart channels 170 that are oriented around the
circumference of the cylindrical roll. Suitable patterned rolls for use as the second
pair of rolls 162 in the apparatus shown in Fig. 27 (though not for this purpose) are
described in greater detail in U.S. Patent 5,518,801 entitled “Web Materials
Exhibiting Elastic-Like Behavior” issued to Chappell, et al. on May 21, 1996.

FIG. 27 shows that when the composite web 120 leaves the nip between the
second set of rolls 162, at least a portion of the absorbent foam material 124 is
further provided with a plurality of slits 180 that are oriented in the cross-machine
direction (CD). This initial slitting in the machine direction and subsequent slitting
in the cross machine direction causes the absorbent material 124 to be formed or
chopped into a plurality of particles 82. In the preferred embodiment shown in the
drawings, the particles 82 have a square surface area that is about 1.5 mm x 1.5 mm.
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liquids. Int I"(@la&mbnd |unﬂrttstrqismmshOIWnl-'ds(BSmg212ﬁamdle%sorb&ﬁ fodtd @iidtetian g24).
Such an embodiment could be created by providing the rolls in the first and second
sets of rolls 132 and 162 with continuous teeth and omitting the channels 144 and
170 between the teeth.

Methods of forming a web of material into particulate material are described
in greater detail in U.S. Patent Application Serial Nos. 09/027,039 and 09/027,379
entitled “Method of Making a Slitted or Particulate Absorbent Material and
Structures Formed Thereby” and “Method of Making a Slitted or Particulate
Absorbent Material” filed in the name of McFall, et al. on February 20, 1998.

The composite web 120 with particles of absorbent foam material 82 inside
can then be cut into individual absorbent articles in the shape shown in FIGS. 18-20.
If desired, the components of the cut absorbent articles, such as the topsheet and
backsheet, may be at least partially peripherally joined, and the fastening material
can be added to the garment-facing side of the absorbent articles.

3. TEST METHODS
A.  Flexure-Resistance

The flexure-resistance of an absorbent article is measured by peak bending
stiffness. Peak bending stiffness is determined by a test which is modeled after the
ASTM D 4032.82 Circular Bend Procedure, the procedure being considerably



| ayer 108 preferably conprises a thermally bonded wet |aid.nonwoven web.
Suitabl e t{gygspkias bonded wet |aid nonwoven webs are descri ' :
Patent 5,549,589 entitled "Fluid Distribution Menber for Absor éegg?&&,&?t i-cle
Exhi biting H gh Suction and H gh Capacityd4 i ssued to Horney, et al. on
August 27, 1996. The underlying layer 108 in the enbodi nent shown in FIGS.

22 and 23, is r 1w di h an t . IS ol ded b of absorbent
material 106 g{%ghie@\r/%dryg?fggnﬁ]ﬁ{oﬁgys.t ﬂ'ge Ebrﬁﬂfaf gﬁﬁ“ﬂgpc\é\&ﬂ@ 15,3 FUHENONS  he
first fol ded welti-directional deformation of & alaterb iswhichahe fice wifid epdcirasn Betosnes he

i nverted U sh | ' e f saorbent., materi al
106. The underlyi %g%%g%ibqéd‘é%n%écg]&{%%ﬁéﬁuﬁgt dlg’\ge@&qﬂgzg?n@ frﬂcéedluwrer BV B ded
web of absor b&nee yalueelated tosflexure-resistance, piimulaneohsly ewetagingt stiffoesy inahll 110
are used so thiéctioRs hunp-form ng el ement 102 maintains its maxi num hei ght
even when the nenstrual undergarnent presses the absorbent article into

cl ose contact with the wearer's body. This allows the hunp 100 to

continuously cover a nexi mum anount of #PR¥2USsi de surfaces of the wearer's
| abi a maj ora and minora during use. Preferably, the hunp-form ng el enent

mai ntai ns a maxi milie haipghitusoheqssey dor tharCiauledBald PeodtulecRSh mp@Efed t he
fol |l ow ng amb%ﬁla}ﬁe%gﬁfﬁg%gl#ﬁt&(,)h%g%%%g?%%gy :about 14 mm about 16

mm about 18 mm or a resilient material 110
can conprise any material that is suitable for the above purposes. The

pi eces of resilied smeptrpalishad teshplase tiaforive whilchoisdA2.00K hOh0 aXis@BbHent .
Sui tabl e 1 esi hiiiierdrs haVing s 1878 ifitnerBidiafieey Bkiod | Fhd il dife BPRQIRRARL and
non- absor bent fo . In e version o? t he enbodi nent shown; e

36 pieces of sb%’i‘fﬁ‘? %ﬁﬁ“ﬁ?&%ﬁ% efte @ depthinfi4® millimgtess-i on cross- i nked

pol yet hyl ene foam known as VOLARA, type 2A manufactured by Voltek, Inc. of
Lawr ence, Massachusphunger Having/@h ARérall dengtheifer Rmiilimdtérs €8 dhinetéSof 625 h

reacur i ng- aboitibs a Bichosk 1BUURTE sikE o L0r Fulibets, it SppdEaot

resilient mat extprding §.880willimgtee therefrom having a 0.33 millimeter base diameter and a
point having a radius of less than 0.5 millimeter, the plunger being mounted
concentric with the orifice and having equal clearance on all sides. Note that the
needle-point is merely to prevent lateral movement of the test specimen during
testing. Therefore, if the needle-point significantly adversely affects the test
specimen (for example, punctures an inflatable structure), then the needle-point
should not be used. The bottom of the plunger should be set well above the top of
the orifice plate. From this position, the downward stroke of the ball nose is to be
the exact bottom of the plate orifice.

A force-measurement gauge and more specifically an Instron inverted
compression load cell. The load cell has a load range of from about 0.0 to about
2000.0 grams.

An actuator, and more specifically the Instron Model No. 1122 having an
inverted compression load cell. The Instron 1122 is made by the Instron
Engineering Corporation, Canton, Mass.

Number and Preparation of Specimens

In order to perform the procedure for this test, as explained below, five
representative absorbent articles are necessary. From one of the five articles
(having, of course, any panty adhesive release paper removed and any adhesive



each of the U shaped portions and the inverted U shaped portions of the

first folde [y\%b, The pieces of resilient material 11Qgnmogtiserhed
to the undegvs es%)%‘o the underlying | ayer 108. The pieces of resilient

material 110 an be attached to the unders#fle of the underlying |ayer 108 in
any suitable manner, such as by adhesives or doubl e-si ded adhesive tape.
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enbodi ment can_, be, conpr ‘&eﬂ@g tabl e materia are conbined to

have the capacPftfensheet i’%‘(’f’ﬁ ithe ¢ & phserbenbeete An thenp%"(i’éelﬂr%ffté? F‘gﬂ‘m
version of s ucbmwpoeuim@dafrvaﬁéh art ihéghdyp gexibRN tHéWévlefl lthe Fresamt ilpRhtiordisRRore VEAVE

apertured filmtopsheet... an und | a eria hasannwoven

web, in particf c 2 F* % e i
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hydogel - f or ni ngbsotheptrarticte. nift anyi eff these s:gmﬁsamraivsmbamt purtionst dlethiei abisorbemgaci t y

described her ebfi1combaURE p&x%fe&ssw%xp@teaahfeﬂ (B absdrbens fa&@]eaéaukﬁésstﬂé test.

mar ket ed by The Procter & (a nci nn

backsheet conpRberiage.a §‘E‘F‘Eﬁrc9fe@dff@fema$ﬁeﬁm@s shonld é’ettﬁ@e‘% for G#Pbbﬂbémbﬁ‘%ﬁ nat e
backsheet nmay bﬂmteul Uertalhgwtbé Strudti@lly AGH THRIbIO hoftide SDERN MABbert hrticlee

will typically h em)deedasd Cri be rein to provide it with

the desired fi 859 “X‘flblettﬁs ed, exc ud*ﬁgeﬂ’ﬁ?fsB?‘%‘@ﬂ? eé‘ﬁ? ‘%I g’ BSHSPFEBRY t h

the ability toshktmbbngbe folded s bemihyahetesispagon, axlid)shledﬁﬂdlmgtdf slpb@imfeﬂﬁhustes
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properties. From the four remaining absorbent articles, an equal number “Y” of 37.5
X 37.5 millimeter specimens, identical to the specimens cut from the first absorbent
article, are cut. Thus, the test person should have “Y” number of sets of five
identical specimens.

The procedure for the Circular Bend Procedure is as follows. The specimens
are conditioned by leaving them in a room which is 21+1°C and 50+2% relative
humidity for a period of two hours. The tests described herein are conducted under
similar conditions. The test plate is leveled. The plunger speed is set at 50.0
centimeters per minute per full stroke length. A specimen is centered on the orifice
below the plunger such that the body surface of the specimen is facing the plunger
and the garment surface of the specimen is facing the platform. Of course, any panty
adhesive release paper (if present) is removed, to simulate in-use conditions. Any
panty adhesive (if present) should be blocked, using means well known to those
skilled in the art, such as glycerin and/or powder, to prevent the specimen from
adhering to the platform and an artificially high peak bending stiffness being
obtained. If desired, the specimen may be centered over the orifice with the body
surface facing the platform and the garment surface facing the plunger to obviate the
need for blocking any adhesive which may be present. The indicator zero is checked
and adjusted, if necessary. The plunger is actuated. Touching the specimen during



37 ent itled "Sanitary Napkin Havi ng Conponents Capabl e of. Separ.ation in
SW;Z oyl sscher, et al. in June 28, 1994. The absgihedk,sei! Cl e
nay al so provi ded with structural features that allow a central portion
t hereof to assune a convex upward confi dération. Such features are
described in U S. Patents 5,171,302 and 5,197,959 issued to Buell on

Decenber 15, 1 30, ,1 res e Still other
oot 1 o SRR e Bt R mbFGE Hevelobtng ' e pilt e
exanpl e, FI Gec@dedhTheabovestapp aremipeatddsuntid elitfivarof iths ide@icahspecimens heve
features of t&"t sent i nvention. The conpound absorbent article 88
conprises atu absorbent material, primary absorbent conponent (or
‘core tube") 90 mhlch is joined to the body-facing side 92A of a secondary
absor bent conponent (or "base pad") &glculations The prinary absorbent
conponent 90 is preferably intended to absorb the bulk of bodily fluids

dlbschgr g?d by th@hel@eﬂcbérmxﬂ Shfﬁmbs)ﬂirféaﬂi sﬁd@?ﬂﬁ}[isl‘thEhﬁxnﬁﬂm fohR rledﬂti@[)y f
apsor nen coO | Ses Qr pen STructu upe o
oot bent SoRR RS Shecimet KR RERT Atk HERED Shecimesis tothet i iEE ARE ybs

mat eri al . Theeceiméd fordbateset 88 avaragednfThus e¢hatest pérsﬂnowﬂiaeanab&aghemluc bed
above as bei & of e i A Fl GS.
1-4. In one {S’rge errfa‘glkvgigetosntgsg?& q%%%n%r d‘Ieﬁmﬁce ﬁg\%ﬁ aﬁ&ﬁ‘?ﬁ%ﬁ% ,lst ee out er
cover 96 of gieateshflaxihilitynfdhash everagaprakbending gtiffunsgasi ses t he sane materi al
used for the topsheet 28 of the base pad 92. The absorbent material can

conpri se any of ghe @gbgﬁh@ls described as being suitable for use in the
absorbent core of thée enbodi ments described herein. The primary absorbent

conponent 90 rrayIT urt her co e%J sgpgnhwal f@%%ﬁwgﬁy
acquisition | aye out er
cover 96 andadﬁeewaheelzaénepapdms aemaved from thenagiclectoabe itestelyr Jhe paticlead a
ol udi ng i mbPSFRL s ablet Bl LRTPES R SudkreR BEX PRl pBBHE T
mat eri al andsamedobtainahlengomethe Baxter iTnavenel Srinpamy of Psefishh tlllimoishomelt 90.
The base padyge feu& Yotk GlrRage 4&&fsq{o%%ntté}eotﬂa%ﬁseswaaaavspmdéd om

soi |l ing by apsor y be exp romthe primary absgorbent

corrponent 90T 8?am%ec‘ﬁSP‘PF&WS??‘E&Q‘}?‘W%QCW?‘TJ}SF%PW fre,the saling 3Rt onent

suspended for two minutes in a vertical position to allow the saline to drain out of

the article. The article is then placed body facing surface down onto an absorbent
blotter, such as the filter paper #631 available from the Filtration Science Corp.,
Eaton-Dikeman Division of Mount Holly Springs, PA. A uniform 17.6 grams per
square centimeter load is placed over the article to squeeze excess fluid out. The
absorbent blotter is replaced every 30 seconds until the amount of fluid transferred to
the absorbent blotter is less than 0.5 grams in a 30 second period. Next, the article is
weighed to the nearest 0.1 gram and the dry weight of the article is subtracted. The
difference in grams is the total capacity of the article. This concludes the test.

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 that any of the commercially available materials or products
described herein teach or disclose the present invention.




The base pad 92 of the conmpound absorbent article 88 shown in FIG 24
preferably HsSéys the absorbent article 20 shown in FIG glrusesniss: The
~ compound absorbent article shown in FIG 24 is a |less preferred en%sodll ment
for use with a nenstrual undergarnent such7as that shown in FIGS. 7

38 and 8 which has an extensible lifting strip 42 along its |ongitudinal

.centerline. The lifj] rip.42.plac satbent article i, ose
contact with the Wel{arﬂebr%ldzhg%gfl up#%?tﬂ%f@ﬁfigﬁ ogg}e\%@gﬁs ﬁfgr%%@'ec@ecﬁhﬁegx

wi thout provi dilmgude allmerrayer atrpes, domits, and emoants it ateewithidythé specifipd dimitsace
of the absorbe qxﬁée =) ' .

menst r ual unde%h%r 1 n%:hﬁn%&%gu%lr oVl eg?é\nn e%%%&mgrrh& F%?lﬁbrgg%ﬁ%&ﬁ}%?ghspans
the distal sur fesedimits apd gangesare notsepargiely listed.s wi der zone may not rise
convexly upward to enter the space between the wearer's labia. In such a

case, the tube of kM patitulBBEAbsdineRd oFthd PRs&R TR ARFO RS Tiudfatdsc! €

88 will preferably, work.in conjunction wt he nmenstrual undergarnment as
shown in FIG Z"B‘li deseribedn it (Y@W‘Jﬁwg’ed’z’é’}quéd"itg?sérq@!ﬁdaln thetart that varioushether

- absorbent arti changes afidimopificatioiis cail be Midde withdtt &DaRingirdie theMpirt daliskdpeot her
- features. For %¢ﬁﬂﬁl et-the absorbent article can be provided with an
optional pair o Egé“Pﬂat are joined to and extend laterally outward from
t he | ongi tudi nal side edges of the absorbent article. In this case, the
absorbent article without the flaps can be considered to conprise the main
body portion of the overall absorbent article which has the optional flaps.
The flaps preferably extend laterally outward fromat |east a central

region along the length of the main body portion. However, since the main
body portion may be relatively small in size, it is possible that the fl aps
" may extend outward along the entire length of the main body portion. In

ot her enbodi nents, the flaps nmay even be | onger than the main body portion.
| f optional flaps are provided, they can be joined to the main body portion
of



the absorbent article in any suitable manner. The flaps can be i.ntegral

with the %igpxz?zgﬁ'y portion (that is, the flaps can conpri %ﬂmﬁs@/ﬂ{sgie f1 aps

ext ensi ons 0 e topsheet and backsheet). In other enbodinents,
can conprise separate conponents that aM@ joined to the nmain body portion
of the absorbent article. The flaps can be in any suitable

configuratio i I ~are described in Reexam ned Patent No. Bl
4,589, 876 enmggﬁw&'mmi n", issued to Van Tilburg, Certificate of
Reexami nation issued April 27, 1993; U S. Patent 4,687,478 entitled "Shaped
Sani tary Napki n Wnt hbserbeps artiold iforh wiearinge th taosugpartihigl garmegnt) rsaitli gbsotbehs,

1987; U.S. Pat enE{té &%ﬁ ntitled "Absorbent Article Having Flaps and
Zones of Differen |<%1'T?I ?%ﬁlgbi lity" issued to Lavash, et al. on February

14, 1995; U. S. Patent 5,558,663 entitled "Absorbent Article Having
Under gar ment Cov@didnig mesvipehtidais Wth Zones of Extensibility" issued to
Wei nberger, et al. on Septenber 24, 1996 and U. S. Patent 5,584,829 entitled

" Absor bent Arti clagiuidiivipégvious side opposite said liquid Ferviou_s side; and _ 39
Panty Covering Conponents That Naturally Wap the Sides of Panties", issued

to Lavash, et al. o cenber 17 96 (whi,.ch describe alternati,ves.to

flaps that are aBBIq%é(ggBIﬁ omponEt, %e?w&grsggg*quécgppghowl W@)ﬁ“ﬂ

E}r(lt itl _eg_ I A:)s'(')r bémpclar_ﬂfrdu'sside, whereingaid }ixm;dvéltv&nu_s s[dla‘a{ndrm% l_iiilui@[im%er:ﬁoines of
ensibility", : ; in International Paten

Application Seri g{ﬂ@%&ﬁg@;@%@@%g%g&eﬂﬁ ed "Absorbent Article Having

Flaps Wth Step Configuration and Zones of Extensibility" filed on Cctober
3, 1996, in the Néwecipfaid ghsorbent asicle is characterized dn that itdese fexurp meisanees, an

absorbent interl apigb 1dA\drequalas 106 gihdand s Rapdbte sPSDBERARAPIbnEdAneT t he
present invention and the rrens&l(ré%%l undergarrrent descr lgqeld hEI’EIfJ“I. Sligltabl e
i nterlabial devi CBEAEPRCRRAW! iGOVesing atpgash 4 Poriondf the inside;sutfacey o
"Toilet-Di S.posabltl@edﬁlamf’bemia,lantl&rst at;ioliﬂoribﬁ/t'lﬁ&lkteﬂosl%uﬁ'dce%mf/@é)Weﬁr,er’et al .
on. June 9, 1998 i.n . Pat ent i Lon Seri No. 09/071, 425
entitled " Absorbg%la’laﬁgéﬁgﬁiaiﬂ()ﬁ i ceqs"ﬁﬁ)%%gi%nf’?{g' nanes of Brown, et al.

on May 1, 1998. Alternatively, such an absorbent interlabial device can be
worn in such2a ndpstabspbent article of Claim 1 which has a longitudinal central region that is

capable of being positioned in the space between the wearer’s labia, said
longitudinal central region being capable of residing in said space between the
wearer’s labia at an elevation that is higher than at least some portions of the
absorbent article that are located laterally outboard of said longitudinal central
region.

3.  An absorbent article according to Claim 2 wherein said absorbent article is
capable of assuming such a configuration without compression by the inner
portion of a wearer’s thighs.

4. An absorbent article according to any of the preceding claims which is
generally planar prior to use.

5.  An absorbent article according to any of the preceding claims which has a
body-facing side with a raised portion thereon.

6.  The absorbent article of Claim 5 wherein said raised portion comprises a tube
of absorbent material joined to said liquid pervious side of said absorbent
article.

* c L M S *



undergarnment w thout the absorbent article of the present invention. 2.
Met hod of MajghRgnébe Absorbent Article Shown in FIGS. 18-20 peruses2isks
absorbent article of the present invention can be made in any suitable
manner. Suitabl e nethods for making the en#®di ments shown in FIGS. 1-4 and
FI GS. 22-24 were described above. Since the nethod of naking the enbodi nent

of the absorbe ariq cl Lp F . 18-20 differs,. if will be described
separately. A B?'ef e??%&g%ozg%%&n? °t]$§3mh§t ngeglf sﬂéﬁ?’ﬁﬁf PRIUOR SOBWIBE P of
t he absor bent arti chempdorsiinguelémenk| @8l sdif- Buid peddews side deamprieeat Bauid

detail bel ow. ervids f it ) FSRM eefheh - -
conpri ses an absorb%nt_ c%?‘gﬁt %ﬁ%%é%r%@e?%'ﬁlp)&ul rvg]ﬁie oér %?%e{l}% %&ulrl%lfullty
of particles or col PEROUSTOPSREHr bent foam material. In a preferred

enbodi ment, the absorbent foammaterial is fornmed into particles or colums

of foam when itg.is Whéabiotbnd aRRIVEE CldiRAC2 LRRFNE BbrtidfAs dRdailiNBshrBekshaat 30

to provide a self-contained weh of particulate or columar naterial fqr the
absor bent core 32. @brﬁﬁeéﬁﬂelﬂ%m fenity) rggion areeapgble Hf qupping dhe Wearer's
descri bed herein silabia from thefsat bEthie 15ate thebedki dfithé labiapr e easily

destructi ble than the topsheet or backsheet materials. In the preferred

enbodi nent of tge 40 . ahsor be article shown i.n FlIGS,
T80, the et idd oRtribsuBen BILEelARoBYD Ul e plicBe HHNE e b o
or col umar mat eri atup-shaped eanfigurabompnextalusst r ai ni ng process. For

conveni ence, the follow ng description will only refer to the process as

form ng particuj@t eaApedtBéibent 4rfidle %&rmmobﬁbhométﬂr&éh%eclm ﬁﬂé}:ﬁignlﬂé

material).

process of forning PRRORBESAHRN hasa mofalregion in Which spidrabserbent mrticheis &vqra|

conprises several sisspfes Ofddifisd-dubprslidped colfibur oA vidnosloa AaekeFEnE c@s‘ﬁ_-t hi s
ep in this

process is shown in,FlGS. -28. FEIG ho that a first st

process invol ves fof}}?f)%cgl%?%‘ﬁ%@gilfén ge‘ifb\.{ﬁﬁ‘ﬁ}ée ﬁ‘&?ﬁwg‘t%@%ﬁpﬁﬁmﬁ a

conpri ses fromtop taunded tonmex aupmeand ghapeoins theclonginidinallyloriedted aeavetnterked

absor bent foam mat egy heet . materid al 126 b

S et o o CHAGRS 2 Shac Blwibell e WoallPS KL SR bebweet fio el
downwardly curved portions, and said absorbent article assumes a similar

configuration as the crotch region of the supporting garment.

11, An absorbent article according to any of the preceding claims wherein at least
some of the portions of said absotbent article that are capable of maintaining
contact with and covering at least a portion of the inside surfaces of the
wearer’s labia and the exterior surfaces of the wearer’s labia will flex under a
pressure of less than or equal to 20 g/cm2.

12.  An absorbent article according to any of the preceding claims which is of a
size and configuration to only cover a female wearer's vaginal pudendal region
and perineum, and does not extend forward beyond the wearer's mons pubis or
rearward to the wearer's anus.

13.  An absorbent article according to any of the preceding claims which is less
than or equal to 7 inches (18 cm) in length.

14.  An absorbent article according to any of the preceding claims which has a
capacity of greater than or equal to 10 grams of liquid in an area measuring 2
inches in width by 5 inches in length (5 cm by 13 cm) that will be centered
under the vaginal orifice when the absorbent article is worn.
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backsheet material 126 act as "carrier webs" for the web of absorbent foam
material JgadohBegontain the same when it is formed into pacgsaise

mat eri al . The web of topsheet material 122 and the web of backsheet
material 126 can be conprised of any of 56he nmaterials specified above as
bei ng suitable for use as those conponents, provided that such materials
have a yi el 0 break point.under t.ensi .forces.that is.greater th t hat
Of the web oS- ab eBRbet Bl arories & STaimrlE RSN f sapitd 0B AR ol 154
has a yield to bgreatkr them ot equabier20t grams bfliqwidces that is | ower than the
yield to break points of the web of topsheet material 122 and web of

backsheet i . : - : j ment
ohown i n 1 Q8 y3h gfeient aricle acodeiy sty bEuRHIS G oBi s Wikt ARBE TON
of the high | of tofreverngsubgiastallbalbiofihe interianrurfaeds ofthewearer e Habid wnie

material conpri sgy inAadia thdBsh oRBROVAREEs YRgpaERt eri al s specified above in
conjunction with the description of the enbodi nent shown in FIGS. 18-20.

Preferably, the b, of . absorpent foam materjal 124 is_about .2 .nm i ck.
The web of bHekshBabsorbs prticle acserdmedte any of the wens mgééwalsaévéblﬁm%@e film

The webs of t opsétaiverimg substahtidlR2a11 ciitho exteridr suefacasrofities wedrerl$biaand
backsheet material 126 can be joined together in any manner specified above

for formng {he SH’%%QMEFIW arﬁ&gvﬂg(%ralenﬂtgganylﬁglstll% pgrece\(lllin&eégin?sg%fcﬁtﬁﬁ E{or

mechani cal | y st raining e conpo € appar at us
pref erably conprsuwtce areaof leshihenlor eigual to2Q in4t(13hem4k | east one conponent
with a patterned surface thereon. The conposite web 120 is then preferably

subj ected tojqa MREhARBLGEt zﬁriiél%i&Eéwir%rﬁcﬁﬁsopﬁ{erﬂ&é&ﬁlgaaﬁﬁﬁﬁmhhhs a
| npressing a patterned sagrfac,e I nto_the confp03| te web 7120 so that2 {02%6
t ycul at e

absor bent foam nifi@rafdptal sapapily ip syrfage area 0% graates;thep oRequalie & HHrt

mat eri al w t hout ying or formng the web of topsheet material 122 and

the web of backsheet nmaterial 126 into particulate material. Fig.
27 shows one,enbqdi f _an .atus 130t hat is used {0 r

absor bent nd (gr [ g‘f’aﬁg{’?ﬂg aft%(lee %%ﬁ%% ean\X/quﬂﬁ%e?en I%fg%%ﬂsl%adin%[aglér@?eeri al .

The resistance of between 20 and 75 grams.

21. An absorbent article according to any of the preceding claims wherein said
absorbent article is of a size and configuration that is resistant to being
contacted by the insides of the upper portions of a wearer’s thighs and does
not shift more than 1.5 inch (3.8 cm) from its position relative to the wearer’s
vaginal introitus when the absorbent article is worn in a supporting garment.

22. An absorbent article according to any of the preceding claims wherein the
liquid pervious side of said absorbent article comprises a plurality of elements
extending outward from the body-contacting surface of said liquid pervious
side.

23. The absorbent article of Claim 22 wherein said elements are capable of
penetrating the wearer’s pubic hairs.

24. The absorbent article of Claims 22 or 23 wherein said elements comprise
fibers.

25. The absorbent article of Claim 22 wherein said liquid pervious side comprises
an apertured nonwoven web, which is generally planar, said apertured
nonwoven web having apertures and unapertured portions, and said elements

—_—
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41 apparatus. 130 shown in Fig. 27 conprises two pairs of cylindrical
rolls, firstwhodssogf rolls 132 and second pair of rolls 162., 8/2%86; he
rolls has a patterned surface thereon. The patterns are prefera y formed
by a plurality of ridges and valleys on th® rolls that define a plurality
of triangularly shaped teeth. The rolls in the first pair of rolls

132 preferably havetrlan ul, ar d teeth that are for r|d es and
vall eys that are orfemrg % h%"?ﬁﬁ’eﬁﬁ?% EP@*?E%I PWS%SF@HOW@

roll 134 and the boﬂ@boﬂmte;dténdh’&ﬁwardﬂoheth&plmboﬁsaldn@iwdvehl“&blBZ are ali gned
so that the ridges 138 of the top roll 134 align with the valleys 140 on

~the bottomroll 136[‘he| sGrbBY:

teeth that for m t he r| es Ot‘r’]at:ﬁé gfcm%‘ﬁ%%“ Sélgﬁgﬁ{dlp%gﬁ%s%/%&e sha

bottomroll are s p ek diduigoperiigus ttmsbeett@mpnsmg adibrousuntnweaich welhdmvmg dully

The d t
| Aot oash i9 ref or ?ﬁ”h‘?%%?&‘::fffd%%ﬁ%#%ﬁw PRl Bs0 FRTEE b

engagenent is the &am), jag a\}aaewetghéoﬁwweremétq eeth
on the respective r%ﬂ@d&(mzlgytmt)he sane plane (0% engagenent) to a position
where the apexes of the teeth of one roII extend i nward beyond the plane

toward the val l,gys n nt = of theteeth can be
expressed as a“perc t Z%ﬁ‘?@ E&E& Eaggg’é’ﬁ%e}\astan’@a’&ﬁ@%%alﬁrthe
teeth on one of the)flbetvtesyt,l/ﬁncli(6.4mrm)sam1f1/z1rmh@3mmt) di stance. Since the

hei ght of the teeth may be greater than the pitch, the engagenent may be a

value that is @reat ergﬂp &Ogﬁb&f %“0*‘{%?{?(:9? i Ehgeﬂr% A rq@ﬁ}saﬁlggérggbter

than the pitch). e en bet wee
120% of the pitch |ceﬁ@pﬁmgamemleal ﬁm@mﬂtﬁnﬁlynaﬁamarm@m“/fﬂqhgmcplmeh

| ength. Exanpl es ofengayﬂgemetst%%megfltﬁh tsﬁ@tﬁmtg %ﬁ‘sgéﬁdmg&ﬁhﬁglgut

may be between abo Ol inch to about 0.07 i nmmto a

(a
1.8 m), and bet vvegl?rs% {(meral CorprSiRg é’Bo@t’ayO°§63fP%S:9ﬂ @bl sad prengs
about t5 mTL 20 comfpnémgwbm jomeﬁltedazabstnate bhen agﬁgxﬂt?ﬁsgﬁﬁt@%h%ﬂcthe
conposite we i S in i recti 0 e
the rolls 134 and f38P 'Tlﬁé rpé‘P’flgwtl]ﬁqu dltgéa‘gﬁ‘é']g d?‘H‘E ‘{) 120

to a mechani cal st reagsgingympanscess by i npressing the patterned surfaces
thereon into the conposite web 120. The mechani cal straining process

applies a forcegt ha{the'a%s&ﬁé‘rﬁtaﬂfclé Pﬁglaﬁrﬂ%ﬂﬂ%k nrsﬂg?& iﬂﬁigzﬁifﬁk‘ien?rgﬁ &?@n b Of
ESEREH S

absorbent foam materi al
web of topsheet natl%PFﬂ?ge‘:iZQ ad??&eWe‘b“ said nmﬂerthaélcomosdﬁ withta

pre-selected portion of said supporting garment.

O

30. An absorbent article comprising:
a plurality of columns of absorbent material; and

a base material wherein said columns of absorbent material are oriented
generally perpendicular to said base material and joined to said base material.

31. The absorbent article of Claim 30 wherein said columns of absorbent
material comprise an absorbent foam material.

32, The absorbent article of Claims 30 or 31 wherein said base material
comprises a material selected from the group consisting of: a nonwoven, an
apertured film, and an unapertured film.

AR D



the web of absorbent foammaterial 124 is at |east partially slit w thout
slitting t Yedopf topsheet material 122 and web of backs ;[EF@ al
126. W 45356 t}%% 3%5{7 shows
the condition of the conposite web at stage 2, after |t passes through the
nip betweenthefirst pair of rolls 132. As shown in FIG 27, the web of

t opsheet mat al b _of backshee eri al 6 wll have a pattern
f or med therel "t ha %"gl%e\éﬁﬁ&écw(? t‘ﬁé%hﬂanﬁiﬁ ﬁzo‘f"ﬁ?"ﬁ’é‘ faid tcobumansopf ¢ he
adj acent rolls, 13atbsembdntlﬁﬁtenal chmpfise at baby-donedcting | Jostion3 3f sdideabybibenf

t opsheet material and web of backsheet material 126, however, are not
slit or cut. The internediate web of absorbent foam material 124 has a
plurality of slits 150 formed therein. The slits 150 are oriented in the

machi ne di r ect4-on 4B pbsogpsny article acaerding tojanyof thegpricedingclainsHformwearidgedys| i t s
are interm ttent amﬂmﬁapmﬂ@obawawsamf FREIY i 4 K64 bR ohffed 10 ik

of unslit materi al |s l due tQ t presernc

channel s 144 on th‘é’ @SGWIWWR&BO@PHM@?EWm#@%mtO&hQ&I 124
is slit whir'l e the weder¥ bd@mhagen&ﬁllﬁiéo@dng&ﬁ? eRBakidEtheRirolPwRA $Ewom

material 126 are e_the b.of .absorhent foam material 124
has a | ower vyi el dri?%vmzdtég eyﬁgﬁr\,\ﬁgdmeaqmlsg IEtansularextension 435 4nd
web of backsheet mmuﬁmkmmeG, and breaks, under tensile forces (the
straining process) while the web of topsheet material 122 and web of
backsheet material 126 do not. The conposite web 120 is then fed
into a nip between the second set of rolls 162 of the apparatus 130 for
mechani cal ly straining the conposite web. The second set of rolls 162 al so
conprises top and bottomrolls, 164 and 166, respectively. Each of these
rolls also has a pattern on its surface. As shown in FIG 27, the rolls 164
and 166 in the second set of rolls 162 have ridges and valleys that run
parallel to the axes, AX, of these rolls. The ridges and valleys on these
rolls also define triangular- shaped teeth 168. The teeth on the second
pair of rolls 162 engage in a manner simlar to the teeth on the first pair
of rolls 132. The top roll 164 nmay al so have several optional spaced apart
channel s 170 that are oriented around the circunference of the cylindrical
roll. Suitable patterned rolls for use as the second

[Tl



pair of rolls 162 in the apparatus shown in Fig. 27 (though not for this
purpose) ar gu@legshedoed in greater detail in U S Patent 5, 5lghRkbseiti t! ed
"Web Materials Exhibiting Elastic-Li ke Behavior" issued to Chappell, et al.
on May 21, 1996. FIG 27 shows that when the conposite web 120
| eaves the nip between the second setlo(lﬂplls 162, at |east a portion of
t he absorbent foammaterial 124 is further provided with a plurality of
slits 180 that are oriented in the cross-machine direction (CD). This
initial slitting in the machine direction and subsequent slitting in the
cross machine direction causes the absorbent material 124 to be formed or
chopped into a plurality of particles 82. In the preferred enbodi nent shown
in the drawings, the particles 82 have a square surface area that is about
1.5 mmx 1.5 mm 43 The
particles 82 are preferably about 2 mmthick (the thickness of the web of
absorbent foam mapegrial). The aggorbent mat erial 124 can optionally have

] of the ch els 170 in
ggabﬂﬁof to et materi al

but ve anot her

the second pair © S

122 and web of bféﬂgifféf

pattern forned tﬁ!!gj .
with a conbinati % ESRND MRS c od dﬁiﬂ]ﬁ econd sets
of rolls 132 and 162. S 4 RO W i
has been fed throu . b :
under st ood t hat iﬁ?F G TRpreSTesAntone e of) t opSheet
material 122 and web rial. 12¢ /1 he: K ndlsets
of rolls has been onmtted for 234 i ty, f X he absorbent foam
material 124 is shown as conprising only Ppgr 208l icity (that
is, nounslit strips are shown as being left in the absorbent foam nateri al
124). Such an enbodi nent could be created by providing the rolls in the
first and second sets of rolls 132 and 162 with continuous teeth and
omtting the channels 144 and Flg 1

v/;/ z
S
32 ELQ//«;{ ~_
30 ] 74 208
70 72



170 between the teeth. Met hods of forming a web of. material into

parti cul lal are described in greater detail in fET

Appllcatﬁ%ﬁ @@%ﬁ Nos. 09/027,039 and 09/ 027,379 entitle ﬂgtﬂig&

Making a Slitted or Partlculate Absor bent Nhterlal and Structures Forned

Thereby” and "Method of Making a SQB fg_or Particul ate Absorbent Material™
on

filed in the nane3@& McFall, et al. ebruary 20, 1998. Zbhe
conposite web 120 w e S : : ' i nside can
t hen be cut into #Mdil ey h$ ent | far il gl eis{iing g -e shown in FIGS.
18-20. If desirddl sf0] qﬁ $(|0f| |Finel [SUt | @bS oF (B , such as
t he topsheet i1l eHs dikli rlilphexal 1y joi ned,
and the fastgning mat eri al ‘can be added to the gar ment - faC|ng

absorbent afticles. 3. JEST MEFHEBS A. _ _Fl exur e- Resi
The flexurd-resistance of\\\dﬁ\‘\ép\qo‘r\\b@qq\@rtlCI;/I’Z measur ed by* pdak bendi ng
s nodel ed

stiffness. fPeak bending stiffness is:dgtepmned by a test which

after the ASTM D 4032.82 Circul ar B@'d“Pno%eﬁure t he procedure being
consi derably A 44 o |1Jed and
performed §s follows: The Cft'cul‘at’’ Bén&'PrUcedure I's a sinultanepu

AR TR

mul ti-diredtional defornava ROfQ material in which one face off a speC|nen
beconmes condaye and the otHé&H%éc!—becones convex. The Circul ar/ Bend
e

A . .
Procedure gixes a force val ué&él ated to fl exure-resistance, s nul%aneously

aver agi nfdsti | T I {id1 ke i

Appar at us F
36/

-

>
-~ -

U

N
T

Fig. 3
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The apparatus, necessary for the Crcular Bend Procedure is a nodified

G rcul ar Bewrgp §9dshdoness Tester, having the follow ng parts: perusesssss:
snoot h- pol i shed steel plate platformwhich is 102.0 X 102.0 X 6. 35
mllimeters having an 18.75 mllineter dianeter orifice. The | ap edge of
the orifice should be at a 45 degree 3ygld to a depth of 4.75 nmilljneters.
~ A plunger having an3Bver al | | ength of 72.2 mlIlinmeters, a dianet 28t 6.25

mllinmeters, a ball N 1inol T/l T B § 2 | ers d a

needl e- poi nt ext eng il | Himek er: | E{ReEr efff fiam n 33 mllineter
base di aneter angfial. vilnig | ia ] ragit us| e a6 An lineter, the
pl unger bei ng - o At QLUTIIC M al

cl earance on afl s}y Note that the needl e- point is he\t“\\‘é‘l‘\\ Y16 Nor
AR | . . . N

| at eral novengnt \‘f\\\\\‘t‘\w\test speci men during testing. THenRgfQre A f the
needl| e- poi nt fsi gni'tiigant|y adversely affects the test Spaeiaen(fpr
“exanpl e, pungt ures BN HRDEE AN STRUEE I ER Mt Ren Hhe TRe gl e pei 7poul d
not be used ¢ e R LA LA R LS bl el el Y albove tHe Top of
e. VR A RS IPasht Lo L he  dovmnar ¢ stroke Qf  the fbal | nose
ct{IROPHGM OF PRE PIAYE ST S TN A R dtde- meagurgment

y

the orifice plat
is to be a

- gauge and nor SENTIeEl [y an Instron inverted conpredsiioffoad tel I~ The

"l oad cell _ha 'Qadfifange of fromabout 0.0 to about 20000 gr afts.

. An act uat9¥” andane e specifical |y the |nstron Model No WP hAvi ng an

_inverted conpresgiif| d|del|l el lingq o llilz I[$ 'O} ENe 1 nstron
Engi neeri ng Cor porNghji Jdngfon, IS (| [NUnper! | and | Pr jugn of Speci nens
In order to perform pracadun g (1At (11 Hi S | lestt Es (Xl gitied bel ow, five
representative absorbent*art

¥ o ¥one of the five
i

< A .
articles (having, of course, any panty adhesive rel ease paper renoved and

dhesi .
any adhesive Flg 6




45 bl ocked) to be tested, some nunber "Y' of 37.5 X 37.5 nmillineter test
Speci Mens wHYgLdthe Speci mens having portions in which a tog %ﬁﬁé AR i/vgl ned
directly to a barrier sheet or which are a.lanminate of a to ? ¢

| ess tissue sheets and a barrier sheet, should not be tested. The reason
that these specimens are not tested4bé]dbe to the realization that prior
art absorbent articles exist in which a topsheet is joined to a barrier
sheet beyond the edges of an absorbent core in the periphery of the napkin,
such portions of which are highly flexible. However, the present invention
i s nore concer ned\w the.overall flexibility of, the absorbent article and
not nerely the™\exirher tN ons thereof and erefar \qkhe flexibility
of the present N heQiN 0Q \S re concerned wt e XN\ ty of the
signi ficant QPSORIRINARONY of the absorbert\aat NCAEN\ ) ny of these
significant absoxle ‘4E§' 0 of the absorbenqt .G\igﬁﬁ,uge\ t he paraneters
of this test,\tReh the dbsdarhent article satisN che Therefore, a

nunber of di f\exgnt speci ney oul d be tested\fRoW absoy bent article.
Certainly, the AGtural6 8sh f | exi bl e portNOQ \Q peNakswoy bent article
shoul d be testwg, excludi ng Yhose portions exes] ddadl aboge.\The test

speci nens sho/d not be fol ded™Nor bent by thes%eg\ persqoN\ and the handl i ng
of speci nens st be kept to av-nininmum and to ¢dges tw avoi d affecting

flexural -resistance properties. Fromthe four remaining absorbent articles,
an equal nunber "Y" of 37.5 X 37.5 mllineter speC|nens identical to the

speci mens cut fro angst absorbent article, ut]_ hus, the test
person shoul d have " nunber of sets of five |dent| al eci nens.

The procedure ﬁBq*lUyI(Jngriy Bend Procedure mi. The speci nmens
are conditioned by leaving themin a room whic ff [Brr] C and 50+2%

relative humdity for a period of two hours. The tests descrlbed herein are
conducted under simlar conditions. The test plate is | eveled. The plunger
speed is set at 50.0 centineters per mnute per full stroke length. A
specinen is centered on the orifice below the plunger such that the body
surface of the specinen is facing the plunger and the garnent surface of
the specinmen is facing the platform O course, any panty adhesive rel ease
paper (if present) is renoved, to sinmulate in-use conditions. Any panty
adhesive (if present) should be bl ocked, using neans well known to those
skilled in the art, such as glycerin and/or powder, to prevent the specinen
fromadhering to the platformand an artificially high peak bendi ng
stiffness being obtained. If desired, the specinen may be centered over the
orifice with the body




surface facing the platformand the garnent surface facing the plunger to
obvi at e thewigoghshsy bl ocking any adhesive which nmay be presghiusodRiss

i ndicator zero is checked and adjusted, if necessary. The plunger is

- actuated. Touching the specinmen durin

46 the testing should be avoided. Thiy Adx] num force reading to the nearest
gramis recorded. The above steps are repeated until all five of the

i dentical specinens have been tested.

Cal cul ati ons ndi ng stiffness.. Lmen i s the

. maxi mum f or ce readi X ' 1 inti ca

speci nmens i s tested are aver aged.
Thus, the test per§ e "Y' sets
tested. The flexurd e greatest
flexibility of thes B. Capacity

- The total capacity RNt article is dete ol l ows. Any
panty adhesive rel g enoved fromthe gf8 e tested. The

~article is weighed 1 gram The ai{%s en subner ged
in a beaker of ster Bcbl e froanhv pvenol Conpany

of Deerfield, Illin arti cl e berged and is
not bent or otherw g brged for 10

m nutes. The articl i for two
. mnutes in a vertid put of the
“article. The articl onto an
. absorbent blotter, omthe
~Filtration Science |y Springs,
PA. A uniform17.6 over the
article to squeeze *® repl aced

~every 30 seconds until the anDunt of f|UId transferred to

Fig. 14
Prior Art

Fig. 13
Prior Art



t he absorbent blotter is less than 0.5 granms in a 30 second period. Next,

t he articw‘o; mi ghed to the nearest 0.1 gram and the drypgpisedinagdi t he
article is subtracted. The difference in grans is the totar capacity of the
article. This concludes the test. The di sclosures of all patents,

pat ent applications (and any patent(Syhlih I ssue thereon, as well as any
correspondi ng published foreign patent applications), and publications
menti oned throughout this patent application are hereby incorporated by
reference herein. It is expressly not admtted, however, that any of the
docunents incorp eference herein teac be the present

I nvention. It is sly not admtted that e commercially
avai |l abl e materi €1.s described here li scl ose the
present inventio 47

It should also b ges specified
herein include a it are within the
specified limts and [imts nmay be
cl ai mred even tho ely listed.
Whi | e particul ar been illustrated
and descri bed, i art that various
ot her changes an ng fromthe
spirit and scope
48 WHAT | S CLAI

fdod that all of the |ing
. ranges, limts, and #j
and t hat such narr oy
s and ranges arg
he present |
to thosg
D4 ol

Fig. 16

Fig. 15



1. An absorbent article for wearing in a supporting garnent, said

- absorbent  wo 99/242b¢ Cl € conpri sing: a liquid pervi ouspEygésrsssi a
| i quid inpervious side opposite said |iquid pervious side; and an
absor bent conponent between said liquid pervious side and said |iquid

" inpervious side, wherein said quuid'BefEﬂpus side and said liquid

-1 nmper vi ous side are arranged to forma unitary structure,

~wherein said absorbent articte is characterized in"that it has a flexure
resi stance of | ess than or equal to 100 grans and is capabl e of
~substantially maintaining sust ai ned contact with and covering at

. least a portion of the_jnside surfaces the wearer's | abia, at

| east a portion of thel exterior surfacCely of the wearer's | abi a, and
at |east a portion of jthe supporting garnment. 2. The sorbent article
of Caim1l which has # | ongitudinal central region that capabl e of
bei ng positioned in tfje space between the wearer's | abiaf said

| ongi tudi nal central gi on bei ng capabl e _af residing infsaid space between
“the wearer's Ifabla at yep_ el evajisa—ttfat i s higher fthan at |east sone
portions of the | ateral |l y outboard
of said | ongitudina gnt article

-y capabl e of
imner

cording to any
Cor to use. 5.

1S

. assum ng such a confi gur &
portion of a wearer\s tWhigRs.

body-facing side with\a rai sed peLiij ; ’ The absorbent article
of Caimb5 wherein sai¥ raised ' ;
material joined to sai d™W




article. 49 7. The

absor bent pas bdizhsy of Claim 5 wherein said raised portion Cp@bkﬁfﬁsﬁ
hunp-form ng el ement, and said |iquid pervious side conprisés a |1 quid-
pervi ous topsheet, wherein said hunp-form ng el ement underlies said liquid
pervious topsheet. 8.  The absort@pf]drticle of daim2 wherein portions
of said absorbent article outside said | ongitudinal central region
are capabl e of cupping the wearer's fabi a fromthe front of the |abia
to the back of the labia. 9. An abso artigle ordi ng-t&0any of

t he preceding clains which p- shaped-canfig t¥on prior to

use. 10. An absorbent arTicle _gjﬁﬁ'any ofﬂbhé\ere di ng cl ai ns
wherein the a crotgh region- i C 3§aid
absor bent ar i fied cusp-shaged
configuratidgn Wﬁgﬂ~morn, I h the cusp-~= shaped_confixgurgtion is
nodi fi efig n|that the supporting garnent|assunmes a roundeq c{nve
upwar d apqd 3*n thgmyﬁﬁgitudinally-orie ted area CéNtered ~. \ abput e
space b n_tihe wearer's labia which jies between two convex !\
downwar dl.y/dur Jed portions, and sai d absorbent article assunes & s N;bar
confi gur &t'i qFFASTFRETENOL ch regi on of the supporting garnent. ‘21.

absor bent ar praEEbfetng to any of the precedi ng clains wherei i at | east
some of the \ 5L 0r) said _absorbent aprticle that are capaple #f

mai nt ai ni ng & ppntHct ~mi t h and~squefing at |east a poMion 6f the

I nsi de sgp[aéés e er's Tphia and the exterto urfaces of
t he wear Iézl fa(will flex under ~pressure of 4'ess

to 20 g/cnferr]. 2 An absorbent art e actording to
preceding clains which is of a

Fig. 18 T
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size and configuration to only cover a female wearer's vagi nal pudendal

regi on w8 9sh$6g | neum and does not extend forward beyor}q%.lt,‘lfs% MER[ er’ s
- nmons pubi s or rearward to the wearer's anus. 13. An a sorgent
article according to any of the preceding clainms which is |ess t han or

~equal to 7 inches (18 cm in Iength.S%;@ll An absorbent article according
-to any of the preceding clains which a capacity of greater than

or equal to 10 grans of liquid in ahGarea neasuring 2 inches in width
by 5 inches in length (5 cm by 13 ) X Wil be centered under the
vagi nal orifice when the absorbent '
50 15. An absorbent article acconghng

?4 havi ng a capacity in

said area of greater than or efdal ans of liquid. 16. An
absorbent article according to any p N-PEE ing clainms which is capable
of covering substantially all of [ rfaces of the wearer's

| abia up to and including th the wearer's vestibule. 17.
An absorbent article according to g ‘preceding clainms which is
capabl e of covering substg {) X the exterior surfaces of the

wearer's labia. 18. An absorbent
precedi ng clainms which has a

qof ding to any of the

e/aven of |ess than or equal to 20
inferr] (130 cnferr]). 19. An A aytidl e according to any of the
precedi ng clains which has a capacity to surface area

of greater than orfigl 2 g/in[erh . g/cnerr]). 20. An
absorbent article &c digglaoéiﬁyﬁﬁf tike preggding clainms having a flexure




resi stance of between 20 and 75 grans. 21. An absorbent articl-e according

to any of ceding clains wherein said absor be $dspbf1i S of a
si ze and g}éﬁfzg{?ﬁati on that is resistant to being cgg’g‘gtds}g % t he
i nsides of the upper portions of a wearer's thighs and does not shift

more than 1.5 inch (3.8 cm) fromitf) fdsjtion relative to the wearer's
vagi nal introitus when the absorbent article is worn in a supporting
garnent. 22. An absorbent artlcle according to any of the preceding

¢l aims wherein the L LS~ S absorbent arijcle
conprises a plurali of (| Elli elrrert B eKitl e | Pl frog;ffr
body-cont acti ng eljofiisdigliitouldlperMit qus N The
absorbent artifl ALl PE | Wi el ml |5 Bl o | ef el 5| @ | e of
penetrating arer- s pu g) T SOT pDent cle of Cains
22 or 23p efn said elenments conprlse fibers. 25. B24r bent
article o 22 < ] conpri $es an
apertured jo ven wel)l which is generally planar, sgid apert 92
nonwoven bihavi ng agertures and unapertured portioffs, and $4idjel ements
51 - T Forat Tty of T brT yons of
sai d nonwole D th extend outward fromthel[pl ane of gsal d{ ponwoven
web. 26. \Th® absor bgq| | - j inflsaid |iqg#i d pervious
side conprige i sing agfiprous
nonwoven web\ hdyi ng £0 96vaxi mum cal i per neasured under & pfessure of
0.005 psi. ( STof PP T3 . T BT (3.2 mm,
and a basis we lleds$i 1t Dan |or | Bduial | |t p

36
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5 oz./yde[err] (142 g/m). 27. The absorbent article of Claim2 wherein
sai d. t opshe B@¥$sagp Maxi mum cal i per of between 1/4 ianjé% and
1/2 inch (1gwﬁn). ﬁ58. An absorbent article according to any o %ﬁﬁgﬁl
precedi ng clainms further conprising a nmechanical fastening nmaterial
on said garnent-facing surface for jffg?fing at | east a portion of the
supporting garnent, said nechani cal S éning mat eri al conprising an
array of prongs,. each of said prongs conprising a base joined to a
substrate, an engagi ng neans, an? %

joined to said base and a di stal S
29. The absorbent article of Q ai 7
mat eri al is arranged in g ﬂé;'?

corresponds with a pre-Sslect ed portion g¥z

- 30. An absorbent article co »sggﬁgz; ;ﬁ % uré??fw#ﬂgb col uims of
absorbent material; and/ — uz% wherein said col ums of
~absorbent naterial are é%?ented Bﬁ;pendicular to said base
material and joined to said base nmateriar. e absorbent article of

~Caim 30 wherein said colums of absorbent material conprise an
absorbent foam material. 32. The abspybent article of dains 30 or 31
wherein said base materi al co ' ,éaﬂ}terial selected fromthe
group consisting of: a nonwoven, an apertured film and an
unapertured film 52
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33.  The absprbent article of Claims 30, 31, or 32 wherein € “ﬁfxomqgggogg
absorbent nat g conpri sevoRLDNOEECRAL BdbirIgoRdANzZARON Of sai (RGESOr bent )
article. 34. An absorbent articlB*BegBythg to any of the preceding
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(54) Title: HIGHLY EFFICIENT ABSORBENT ARTICLE FOR USE WITH MENSTRUAL PANT

(57) Abstract

Highly efficient absorbent articles for wearing by a human female such as sanitary napkins, panty liners, and adult incontinence pads
("absorbent pads") for use with a specially designed supporting garment, such as a menstrual pant (or panty) are disclosed. The supporting
gamment preferably fits so closely it resembles a comfortable "second skin®. In use, the absorbent articles preferably maintain contact with
and cover at least a portion of the inside surfaces of the wearer’s labia, the exterior surfaces of the wearer’s labia, and the supporting
gamment. The absorbent articles are highly flexible, having flexure resistance of less than or equal to about 100 grams so that they do
not interfere with the "second skin fit" of the supporting garment. The absorbent articles may be flat or cup—shaped. In one embodiment,
the absorbent article has a susface area measured in a flat condition of less than ot equal to about 12.5 in? (about 80 cm?) and a ratio of
total capacity to surface area of greater than or equal to about 2g/in? (about 0.30 g/cm2). The absorbent articles may be provided with a
body-contacting surface having a plurality of elements that extend outward in the Z-direction and adjust to the body contours of individual
women. These elements may also intercept menses flowing along the wearer’s body, and to allow menses to be redirected into the absorbent
article, The absorbent core may comprise an absorbent HIPE foam. The absorbent foam may be slit, in the form of strands, particles, ora
plurality of upright, spaced apart columns to provide the desired flexibility. The absorbent articles may further be provided with a specially
designed mechanical fastening material for engaging the specially designed supporting garment.




