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i nterl abi al absorbent device, adapted to manage the various conponents of

menses in a manner that makes nore effegtive use of the absorbent
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i nterl abi al devices), wound dressi ngs, bandages and surglcal drapes can
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such as nenses are relatively conpl ex m xtures of dissolved and

undi ssol ved conponents (e.g., erythrocytes or red bl ood cells). In
particul ar, bl ood-based fluids such as nenses are nuch nore viscous than
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absor bent materials to efficiently and rapidly transport these

bl ood- based fluids to regions renote fromthe point of initial discharge.
For exanpl e, undi ssol ved conponents of t hese bl ood- based fl uids can
potentially clog the capillaries of these absorbent materi al s and high

vi scosity mucosal conponents can significantly slow absorption rate. This
makes the design of appropriate absorbent systens for bl ood-based fl uids
such as nenses particularly difficult. In the case of catanenia
products, wonen have cone to e i T1 performance in terns
of confort and fit, retention of fluid, and m ni mal staining.

This invention relates to absorbent devices, and more particularly to an
interlabial absorbent device, adapted to manage the various components of menses
in a manner that makes more effective use of the absorbent capacity of the device.
Such devices are typically used by female wearers for catamenial purposes.

BACKGROUND OF THE INVENTION

The development of highly absorbent articles for blood and blood-based fluids
such as catamenial products (e.g., sanitary napkins, tampons, or interlabial devices),
wound dressings, bandages and surgical drapes can be challenging. Compared to
water and urine, blood and blood based fluids such as menses are relatively complex
mixtures of dissolved and undissolved components (e.g., erythrocytes or red blood
cells). In particular, blood-based fluids such as menses are much more viscous than
water and urine due to undissolved components and high viscosity mucosal
components. This higher viscosity hampers the ability of conventional absorbent
materials to efficiently and rapidly transport these blood-based fluids to regions
remote from the point of initial discharge. For example, undissolved components of
these blood-based fluids can potentially clog the capillaries of these absorbent
materials and high viscosity mucosal components can significantly slow absorption
rate. This makes the design of appropriate absorbent systems for blood-based ﬂulds
such as menses particularly difficult.

In the case of catamenial products, women have come to expect a high level of
performance in terms of comfort and fit, retention of fluid, and minimal staining.
Above all, leakage of fluid from the pad onto undergarments is regarded as totally
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viscosity components to pass through for storage in a small pore storage component.
Filtering bodily fluids, such as menses, has clear advantages in making use of
absorbent capacity. However, the act of filtering a component means that the pores
that filtered the component are no longer available for rapid absorption or transport
of fluids (i.e. that pore is clogged). However, clogging is of less importance for an
externally worn device, such as that described in the Horney, et al. application, than
it would be for a device fitting close to a source of bodily fluids, such as an
interlabial product, because externally worn devices are typically larger than
internally worn devices and bodily fluids can flow to an unclogged portion for
absorption.

Interlabial pads have the potential to provide a significantly reduced risk of
leakage because they are positioned in close proximity to the vaginal introitus
enabling them to intercept bodily fluids such as menses almost immediately after
discharge. Numerous attempts have been made in the past to produce an interlabial
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a significant issue for catanmenidl déevices of the current art that are not
worn interlabially, such as sanitary napkins, because fluid can spread over
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particulate material, such as cellular debris. Such clogging can reduce absorption
efficiency and result in increased risk of leakage.

Thus, a need exists for an interlabial device that is small in size and that can be
easily inserted and that provides protection against incontinence, menstrual
discharges, and discharges of bodily exudates throughout a wide range of wearer
motions. '

A need further exists for an interlabial device that resists clogging by
components of bodily exudates, such as viscous fluids and cellular debris. Clogging
of surface capillaries is not a significant issue for catamenial devices of the current
art that are not worn interlabially, such as sanitary napkins, because fluid can spread
over their relatively large surface area bypassing any clogged portions. That is, if a
small portion of the surface of a sanitary napkin becomes clogged by cellular debris
or the like, bodily fluid can readily move to an unclogged area for absorption. Also,
catamenial devices of the current art frequently do not have sustained bodily fit so



cataneni al devices of the current art frequently do not have sustai ned
bodily fit so WO 98/ 57609 4
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These and other objects of the present invention will become more readily
apparent when considered in reference to the following description and when taken
in conjunction with the accompanying drawings.

SUMMARY OF THE INVENTION

This invention relates to absorbent devices, and, more particularly, to an
absorbent device that is insertable into the interlabial space of a female wearer for
catamenial purposes, incontinence protection, or both.

The interlabial absorbent device of the present invention comprises 2 main
absorbent portion and a pair of flexible extensions joined to the main absorbent
portion. The main absorbent portion comprises an acquisition member that can
rapidly absorb bodily fluids, such as menses, without becoming clogged with solid
or high viscosity components of such fluids. The main absorbent portion further
comprises a storage member that is in effective fluid contact with the acquisition
member. The storage member has a pore volume distribution which enables it to
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preferred e absor bent vice of the present
i nventi on. Figure 2 is an end view of the absorbent device shown in
Figure 1. Fi gur e 3 BRIEF DESCRIPTION OF SHEBDRAWENGSr nati ve preferred

enbodi nent of the interl abial absorbent device of the present invention.

Figure 4 is an end.view of an alternatjve preferred erI‘tfoEyi nment, of the
present i nvent i oWhilgthe Fpecificationceoneiiades widl claims nagiqulasly pomting qut fpde 5

i's E_n end Zi @lﬁtiﬁtftlyalazl_aﬂhingrgﬁ_t éutﬁeoerm?@ﬁrnwgkhg% feparded aa]gmnmﬁoma preséntshown
in Figure 4., . Figure.6 i preferred e | ment, of the ent

i nventi on shBWFARPS Fnbeé‘ﬁgﬁcf B%Ht {hﬁo}ntv%tho'hmﬁﬁ%:mz}e Rea f"&i%?m the
structure. followikg glesaripfionstaker in sonpmction nwith the wcadimpanyiyg dravangsydn
surroundi ng gagi ncl udi ng :

Figure 1 is a perspective view of a preferred embodiment of the interlabial
absorbent device of the present invention.

Figure 2 is an end view of the absorbent device shown in Figure 1.

Figure 3 is a perspective view of an alternative preferred embodiment of the
interlabial absorbent device of the present invention.

Figure 4 is an end view of an alternative preferred embodiment of the present
invention having a pleated main absorbent portion.

Figure 5 is an end view of an alternative embodiment of the pleated
embodiment shown in Figure 4.

Figure 6 is a preferred embodiment of the present invention showing a main
absorbent portion having a multiple layer structure.

Figure 7 is a cross-sectional view of a wearer's body surrounding and including
the wearer's labia majora and labia minora showing the flexible extensions of the
present invention covering the wearer's fingertips as the absorbent device of the
present invention is inserted into the wearer's interlabial space.
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device 20 resides within a wearer's interlabial space, and most preferably the entire
interlabial absorbent device 20 resides within the interlabial space of a female wearer
during use.

As used herein, the term "interlabial space" refers to that space in the pudendal
region of the female anatomy which is located between the inside surfaces of the
labia majora extending into the vestibule. Located within this interlabial space are
the labia minor, the vestibule and the principal urogenital members including the
clitoris, the orifice of the urethra, and the orifice of the vagina. Standard medical
authorities teach that the vestibule refers to the space bounded laterally by the inside
surfaces of the labia minora and extending interiorly to the floor between the clitoris
and the orifice of the vagina. Therefore, it will be recognized that the interlabial
space as defined above may refer to the space between the inside surfaces of the
labia majora, including the space between the inside surfaces of the labia minora
also known as the vestibule. The interlabial space for purposes of the present
description does not extend substantially beyond the orifice of the vagina into the
vaginal interior.
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the interlabial device 20 is worn. The terms "transverse," "lateral," or "y direction"
as used herein, are interchangeable, and refer to a line axis or direction that is
generally perpendicular to the longitudinal direction. The lateral direction is shown
in Figure 1 as the "y" direction and is defined by the lateral centerline "T". The "z"
direction, shown in Figure 1, is a direction perpendicular to the plane formed by the
longitudinal centerline L and the lateral centerline T. The term "upper” refers to an
orientation in the z-direction toward the wearer's head. "Lower" or downwardly is

toward the wearer's feet.

As shown in Figure 1, the interlabial device 20 comprises a main absorbent
portion (or "central absorbent") 22, and a pair of flexible extensions 24 joined to the
main absorbent portion 22. The main absorbent portion 22 should be -at least
partially absorbent. The main absorbent portion 22 comprises an acquisition member
26 disposed along the longitudinal centerline of the interlabial device 20 and a
storage member 28 disposed laterally outboard of at least one of the sides of the
acquisition member 26. Preferably, the storage member 28 comprises two portions
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t her eof . square inch (1.7 kPa), is preferably less than or equal to about 15 mm, more
preferably the dry caliper is less than about 10 mm. Still more preferably, the dry
caliper is less than about 8 mm. A method for dry caliper measurement is provided
in the TEST METHODS section below. The depth (or "z"-direction dimension) of
the main absorbent portion 22 is preferably between about 8 mm and about 35 mm,
and more preferably about 20 mm.

ver

The interlabial device 20 is preferably provided with sufficient absorbency to
absorb and retain the exudates discharged from the wearer's body. The capacity of
the product, however, is dependent at least partially upon the physical volume of the
interlabial absorbent device 20, particularly the main absorbent portion 22 thereof.
The main absorbent portion 22 preferably has a capacity of at least about 1 gram of
sheep's blood as measured according to the Absorbent Capacity test described in the
TEST METHODS section below, and may have a capacity of up to about 30 g by
using absorbent gels or foams that expand when wet. Capacities may typically range
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exudat es as hpgbpr density. The relative densities or the acquisition member 26 and the storage

member 28 are such that the acquisition member 26 can rapidly acquire bodily fluids
that comprise undissolved components (e. g. cellular debris) and high viscosity
components (e. g. mucosal components), as well as more fluid components, without
substantial clogging while being able to "give up" at least a portion of such bodily
fluids to the storage member 28. In other words, the acquisition member 26 will
preferably have a relatively low density (and a relatively large pore volume
distribution) and the storage member will have a higher density (and smaller pores).

As is clearly shown in Figures 1 and 2, for the preferred embodiment of the
present invention, the acquisition member 26 is disposed along the longitudinal
centerline L where it is in a position to acquire such bodily exudates as they are
discharged from the vaginal introitus or the urethra. As is also shown in Figures 1
and 2, the storage member 28 of this preferred embodiment comprises two portions,
one portion being disposed laterally outboard of each side of the acquisition member
26 (One of skill in the art will recognize that a single portion lying laterally outboard
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entire wear cycle of the interlabial absorbent device 20 without surface clogging
caused by solid or high viscosity components of such fluids that would interfere with

such rapid acquisition.

In order to enable such rapid acquisition without clogging, the acquisition
member 26 has larger pores relative to the pores of the storage member 28 such that
the acquisition member 26 can acquire bodily exudates without being clogged by the
suspended solid or high viscosity components of the exudates while "giving up"
(partitioning) the remaining fluid portion of bodily exudates to the storage member
28. For the acquisition member 26 and the storage member 28 to function in this
manner, the acquisition member 26 should have a high percentage of pores that are
larger than the range of pores the storage member 28. Stated another way, the mean
capillary radius of the pore volume distribution of the acquisition member 26 should
be larger than the mean capillary radius of the pore volume distribution of the
storage member 28. As used herein, the term "capillary radius" is intended to mean
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Materials that will acquire solid and viscous components of the bodily
exudates without substantial clogging include both woven materials, nonwoven
materials, absorbent foams; absorbent sponge. Such materials should be either
intrinsically hydrophilic or treated to become hydrophilic so water-based bodily
fluids can spread rapidly thereon. Suitable woven and nonwoven materials can be
comprised of natural fibers (e.g., cellulosic fibers), hydrophilic synthetic fibers (e.g.,
polymeric fibers, such as polyester, rayon, polypropylene, or polyethylene fibers,
that have been treated to be hydrophilic) or from a combination of natural and
synthetic fibers. Fibers useful in manufacturing materials suitable for use as an
acquisition member 26 preferably have a relatively smooth surface so as to not
provide "snags" that can interfere with the rapid absorption of the solid and viscous
components of bodily exudates such as menses. When the acquisition member 26
comprises a foam material, the foam can either be a blown foam (e. g., a blown
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acqui si ti on Seciifeuldbe sufﬁclently hydrophilic for use as an acquisition member 26.

A preferred material for the acquisition member 26 comprises a needle
punched, carded rayon nonwoven material having a basis weight between about 65
grams per squarc meter and about 75 grams per square meter and a density of
between about 0.01 grams per cubic centimeter and about 0.05 grams per cubic
centimeter, preferably between about 0.02 grams per cubic centimeter and about
0.04 grams per cubic centimeter. Such a material, with a basis weight of about 69
grams per square meter and a density of about 0.03 grams per cubic centimeter, is
available from Sterns Technical Textiles, Inc. of Lockland, OH as material 9290B.

A particularly preferred nonwoven material for the acquisition member 26
comprises a thermally bonded air laid nonwoven material. A suitable thermoplastic
staple fiber for such a nonwoven comprises a polyethylene/polypropylene bi-
component material (18 d-tex x 5 millimeter) with a hydrophilic finish and is
available from Chisso Corporation of Osaka, Japan. The preferred nonwoven
material comprises 100 percent of such thermoplastic staple fibers. The air laying
and thermal bonding methods described in the aforementioned U.S. Patent
5,607,414, can be used to form a nonwoven web having a basis weight of about 60
grams per square meter and a dry caliper of about 2.3 millimeters from such fibers.
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substantially vertical orientation, This neans that gravity and capillary
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cooperate when the acquisition member 26 acquires bodily fluids as they are

released. Such cooperation can cause such bodily fluids, particularly the solid and

viscous components thereof to be drawn down into the acquisition member 26 and

away from the proximal surface 22A of the main absorbent portion. Because such

fluids are drawn away from the proximal surface 22A, the risk of clogging any pores

of the acquisition member 26 that may lie near that surface is reduced.

The Storage Member

As noted above, the storage member 28 absorbs and retains bodily exudates
such as menses or urine, and need not have an absorbent capacity much greater than
the total amount of exudate to be absorbed. In particular, the storage member 28
draws fluids from the acquisition member 26 because of the higher capillary suction
of the materials comprising the storage member 28. The higher capillary suction of
the storage member 28 results from the smaller pores therein. The storage member
28 should have a pore volume distribution wherein the mean capillary radius ranges
between about 5 microns and about 50 microns, preferably between about 10
microns and about 40 microns, to provide sufficient capillary suction to draw fluid
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The storage member 28 of the preferred embodiment shown in Figures 1 and 2
may comprise any suitable type of absorbent structure that is capable of absorbing
and/or retaining bodily exudates (e.g. menses and/or urine) and of drawing such
exudates from the acquisition member. The storage member 28 may be
manufactured and from a wide variety of liquid-absorbent materials commonly used
in absorbent articles such as comminuted wood pulp which is generally referred to as
airfelt. Examples of other suitable absorbent materials include creped cellulose
wadding; meltblown polymers including coform; chemically stiffened, modified or
cross-linked cellulosic fibers; synthetic fibers such as crimped polyester fibers; peat
moss; tissue including tissue wraps and tissue laminates; absorbent foams; absorbent
sponges; superabsorbent materials, such as superabsorbent polymers and absorbent
gelling materials; or any equivalent material or combinations of materials, or
mixtures of these. The storage member 28 may comprise a single material or a
combination of materials, such as a wrapping layer surrounding a central wadding
comprised of a different absorbent material.
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Cosmetic Squares (Item 2736).

As is shown in Figures 1 and 2, the storage member 28 for this preferred
embodiment of the present invention comprises two portions with one portion lying
on either side of the acquisition member 26 and laterally outboard thereof. As can
also be seen each portion extends substantially the entire longitudinal length of the
main absorbent portion 22 and the full depth thereof. The thickness (dry caliper) of
each portion of the storage member 28 is preferably between about 4 percent and
about 40 percent of the dry caliper of the main absorbent portion 22. More
preferably, the thickness is between about 10 percent and about 30 percent of the dry
caliper of the main absorbent portion 22.

Such a structure maximizes the contact area between the acquisition member
26 and the storage member 28. As a result, the interlabial absorbent device 20 of the
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Fl exi bl e Ext ensi ons As shown in Figures 1 and 2, the interl abi al
absorbent device 20 also conprises a pair of flexible extensions 24 which
are joi ned Fiexible Extdasionvent portion 22 adjacent the proximal surface 22A

thereof. In the preferred enbodi nrent shown in Figures 1 and 2, the flexible
extensions 24 are generally rectangular in shape. Q her shapes are al so

possible for th erX|bIe xtens 0 4 e C

t rapezoi dal X15 Fe 1848 a@§| g’l éﬁ }{&gﬂ% %lngl’?ﬁ&m’ #l ?%?b?9 %!P% from
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| engt h whi cBhown imEiguzes | 1and 3, the Mexible sxtsnsient Z‘b@rq Beneral re;s wlE#y t hey
have a | engkhapshOtkerishapes are also possible for the flexible extensions 24 such as semi-

circular, trapezoidal, or triangular. The flexible extensions 24 preferably are from
about 40 mm to about 160 mm in length, more preferably from about 45 mm to
about 130 mm in length, and most preferably from about 50 mm to about 115 mm in
length. While the flexible extensions 24 can have a longitudinal length which is
shorter than the main absorbent portion 22, preferably they have a length which is
the same as or longer than the main absorbent portion 22. The width of a flexible
extension refers to the distance from the attachment of flexible extension 24 to the
main absorbent portion 22 (or the proximal end 24A of the flexible extension 24) to
the distal end (or free end) 24B of the flexible extension 24. The width of a flexible
extension 24 is preferably about equal to or greater than the depth of the main

absorbent portion 22 as described above. The dry caliper of the flexible extensions is
preferably less than or equal to about 3 mm, more preferably less than or equal to
about 2 mm, and most preferably less than or equal to about 1 mm. Ideally the dry
caliper of the flexible extensions 24 and the main absorbent portion 22 are selected
such that the dry caliper of the overall absorbent interlabial structure 20 is less than
or equal to about 8 mm:.
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mm of that sof thecmain absorbent portion 22. More preferably, the flexib e extensxons

joined to the proximal surface 22A of the main absorbent portion 22 within about 3
mm of that surface.

The term "joined", as used herein, encompasses configurations in which an
element is directly secured to another element by affixing the element directly to the
other element; configurations in which the element is indirectly secured to the other
element by affixing the element to intermediate member(s) which in turn are affixed
to the other element; and configurations in which one element is integral with
another element; i.e., one element is essentially part of the other element.

Backsheet

The preferred embodiment of the interlabial absorbent device 20 shown in
Figures 1 and 2 further comprises a backsheet 38 positioned over and joined to all or
a portion of its back surface, including the flexible extensions 24.
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Optional Components

The interlabial device 20 in any of the embodiments shown in the drawings
may comprise other optional components.

Topsheet

For example, the interlabial device 20 may comprise a topsheet positioned over
and joined to all or a portion of the body facing surface of the device 20. Preferably,
if a topsheet is used, it is joined to at least a portion of the main absorbent portion
22. Preferably, a topsheet, when used, is disposed on and joined to both the proximal
surface 22A of the main absorbent portion 22 and the body facing surface of the
flexible extensions 24.

If a topsheet is used, the topsheet should be compliant, soft feeling, and non-
irritating to the wearer's skin. Further, the topsheet should be liquid pervious
permitting liquids (e.g., menses and/or urine) to readily penetrate through its
thickness. A suitable topsheet may be manufactured from a wide range of materials
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The body contacting surface of a preferred formed film topsheet is also
hydrophilic so as to help liquid to transfer through the topsheet faster than if the
body contacting surface was not hydrophilic so as to diminish the likelihood that
menstrual fluid will flow off the topsheet rather than flowing into and being
absorbed by the main absorbent portion 22. In a preferred embodiment of such a
topsheet, surfactant is incorporated into the polymeric materials of the formed film
topsheet. Alternatively, the body contacting surface of the topshéet can be made
hydrophilic by treating it with a surfactant such as is described in U.S. Patent
4,950,254 issued to Osborn.

Body Adhesive

Optionally, the flexible extensions 24 may also be provided with a bio-
compatible adhesive to assist the adhesion of the flexible extensions 24 to the inside
surfaces of the wearer's labia. The strength of such an adhesive should be selected to
assist the interlabial absorbent device 20 in staying in place, while still allowing for
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Overall, each of the components of alternative interlabial device 120 comprise
the same elements as interlabial device 20. However, as noted above the size
relationships between the components differ. In particular, the main absorbent
portion 122 alternative interlabial device 120 has a smaller longitudinal length than
the main absorbent portion 22 of interlabial device 20. Depending on the desired
relationship between device volume and absorbent capacity, the main absorbent
portion 122 may have a longitudinal length of between about 30% and about 90% of
the longitudinal length of the flexible extensions 124. Preferably, the longitudinal
length of the main absorbent portion 122 is between about 30% and about 60% of
the longitudinal length of the flexible extensions 124.

Alternative embodiments (not shown) wherein the longitudinal length of the
flexible extensions is less than the longitudinal length of the main absorbent portion
are also contemplated with respect to the present invention. Preferably, such flexible
extensions are centered about the transverse centerline of such embodiments and
extend in the longitudinal direction for at least about one third of the longitudinal
length of the main absorbent portion.
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connected or
any smtable number of pleats. Preferably, the tissue web is folded so that the overall

dry caliper (i.e., the width) of the storage member 228 of this embodiment is
between about 2 mm and less than or equal to about 7 mm.

The pleats 230 in the folded tissue web are preferably connected or joined (or
retained) in some suitable manner so that the pleated sections maintain their pleated
configuration, and are not able to fully open. The pleats can be connected by a
variety of means including the use of thread, adhesives, or heat sealiﬁg tissues which
contain a thermoplastic material, such as, polyethylene. A preferred design uses
stitching which joins all of the pleats 230 in the storage member 228 together.
Preferably, the main absorbent structure 222 is provided with five stitch locations
(four at the corners and one additional location approximately midway between the-
two lower corners).

The alternative preferred embodiment shown in Figure 4, preferably has a
storage member 228 and flexible extension 224 dimensions similar to those
described above for the embodiment shown in Figures 1 and 2. The width of the



retained) in sonme suitable manner so that the pleated sections nmaintain
their pleated configuration, and are not able to fully open. The pleats
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t he corners sierdgomemberi228 ofthe intedahialalevics 220 e maasyred in thedaterad dieetion he
Foure 4 prd e“ﬁﬁ’*?’; s prefersblifbaieeh ABbi P ul S b, 2 R PrER bl S s
di nensi ons WO%HB aﬁ ‘Q’Eﬁhﬁg‘égg a?’ﬁ?rgf‘l‘?ep‘gﬁﬁ%cﬂ%rfgﬁtm?ﬂﬁbﬁl in
Figures 1 al’dﬁvﬁ:e 20ti§ aboi¥l5 mn.t he

22 storage nmenber 228 of the interlabial device 220 as neasured in the

| ateral direction (y-direction) is preferablg bet ween about 1 _nm and about

2 mm Pref er abl yihej pleated design rshewaniso Higwse ¥, hashtheypdditionsl bemefitraf asily

o ek 20 acE on AR ANE ALl 2 B PR foBeT b v T
provi di ng t gﬁsﬁ”%s@ﬂ H&?‘Bh%r %}4 °T%Pfé( ERCOFPIISH @ ‘&lgﬁme&ﬁ‘%ﬁf‘z 'hz“e t he
same nat er i axtensionl 224 afy diggosod Within aBSut lmulllhewrmﬁmromefﬁmlﬂy, adjageht &y ent

e for abi y. g poael Stk 222 Sr e RERT Shoftoedt Bofiap 420 ot ioinE e ©"

portion 222 Mot proferably,tasds slioovn ivithe eprbetizmenit off Figuge # sthelextansions 224 are
nmbodi .
enbodi ment ngféteﬁgag g%fhcﬁxs Jf*}ﬁe k%é%%%er’-%s ?@gt is“hf‘egé:ﬁéns?&ist 28 E?:ﬁfméé“e

storage ne ext ensi ons I ntegra

ext ensi ons dntegrad e&‘sssmsecrftth@ plsprRent giswe; raattetlﬂatban ig fwlép@étufqrm the staregee
storage nmenifémBens). The acqui sition nmenber 226 and the flexible
extensions 224 of the interlabial absorbent device 20 shown in Figure 4 may
be constructed fromany of the materials discussed with respect to the
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because the storage pleats 203 and the acqw sition pleats 232 are inter
nmeshed. One ski ljh @dvarfatiol€f the structure of Figure 4, which is shown in Figure 5 as
interlabial device 250, both the acquisition member 226 and the storage member 228
are pleated. Such a structure has the additional benefit of increased surface contact
between the acquisition member 226 and the storage member 228 because the
storage pleats 203 and the acquisition pleats 232 are inter meshed. One skilled in the
" art will recognize that the dry caliper of the main absorbent portion 222 of this
alternative embodiment is determined by wearer comfort. As a result, the material
comprising the acquisition member 226 of this embodiment is thinner (has a lower
dry caliper) than the material comprising the embodiment shown in Figure 4.
However, because of the folded nature of the acquisition pleats 232, the proximal
surface 222A of interlabial device 250 has a body contact area similar to the body
contact area of the proximal surface 222A of interlabial device 220 of Figure 4.

In another variation of the pleated structure shown in Figure 4, the storage
member 328 may comprise a plurality of individual layers 332 joined in a face-to-
face relationship. Such a device is shown in Figure 6 as interlabial device 320.
Interlabial device 320 may have all of the same characteristics described above for



art will recognize that the dry caliper of the main absorbent portion 222
of this alternative enbodiment is determ ned by wearer confort. As a
result, thewggg,gsbal conprising the acquisition menber 226 ofpcdfliisdsinzsiy
enbodi ment 1 thi nner (has a lower dry caliper) than the materia
conprising the enbodi nent shown in Figure 4. However, because of the fol ded
nature of the acquisition pleats 232, the23proxi mal surface 222A of

i nterl abi al device 250 has a body contact area simlar to the body contact
area of the pheopleated strachune 320.20ne benéfittafithe lnse bf depliratity?elindividual dayers! .

In anot her vaybhals fat the tVaGioR} ‘ﬁ}éf@' rﬁ&}r o Sthﬁgﬂmf 31&%}“%5 Swith ‘!}E?’mm ned

storage menber 328 may conpri se ‘a_pl ural ayers

in a face-t oPropesdes, of sharasienmstics. %hoﬁﬂéﬁa F@bq extentions 324 mag'ub@meagl
interlabial dgi efie dFQhe |lﬂ&l@fduab'l@ler§j§32%? maY bEBIledV SepatdtelPito1the WPEE

characteristics,de

23 the pl eé’Pgbons?ﬁJB? ggeeaigﬂge Wbﬁ‘éﬁ@ Rrefrably theindiyidual layers,B32 gre,s
i ndi vi dual | ayranged 882 side-byjraidetielntioashipue thay eies spaeys berensthe dayere apnt

material s V"'t?lﬁifeﬁfu?g-%?- l‘&&l{éﬂ?{iﬁh@) Pﬁgﬁf teristics. Each of the

flexible extensons ‘one of the individual |ayers
332 or may be joi ned separately to the upper portion 326 of the storage

megbelr) 328d Pr er a{sa;h'bylﬁuﬁlbedlb?ﬁsc}[d, dHé linterliSiaE gﬁs%gbéﬂt Qievibrer%‘gf(ihé 'brésent

si de- by-si de.rel ations 0.t ha s s hetwee are
oriented in lnm;ngomﬁ,%ﬁ? &Rﬁ’ Pgﬁcﬁg B‘P@ Y%yvithin tp‘e mte‘%@”%rsmecﬁfﬁ y
di scussed, t weearent ¥l usei thie mmﬂabiabmbsoibmtcéevz& 20 dfhtheppresemvtinvention] ke i s

prererably 3?’}%%"%‘%@‘&?@&8@@%&% Ko A BB sl R O ©

i nventi on, thecflgxible iextensions 24 ¢ spraad apartse apto coven tliQtlpsebﬁvﬁxemmcrs
fingers. AS ﬁlﬂ L] d\ﬂ'ul:g Meﬁxo?x THS fehiid ?ﬁ@vﬁé&t ?&?}5 H%glgﬁ‘lcaﬁa@erﬁgﬁe@’dﬂﬁepa”
I ngers during rnsertion. [h

so as to cover q’F S, 0 arer' s

feature prov F‘H@i" gm'h?‘@fl dtsmce%r&féhq p@ﬁerﬁﬂquneonﬂ?lmram s

devi ce 20 of Msbned)lf'ﬂsteaktd ifaveloust i, gféhlﬂltéﬂdbiﬁl "edlace: Uﬂi@@ﬁ:a?e?%hﬁ ds RS taed
irst and fu abj al _space.

squatting poé‘ﬁ%ﬁ@g é]& ?tlf)or%x aﬁH@g rh?‘n ° HAS38 }"sﬁprﬁ‘ilh%ﬁgjﬂ?‘ﬂé% %F%Fhe

surfaces. Oninterlghiali M@bbmmceaibxsrthteddﬁmlﬂmnlﬂe ektensione24 ¢ehd tolmdhere

flexible ext %‘&b?ﬁﬁd@ﬁnfa%@?ofﬂﬁ?éq?g r@%@tﬂe@ﬁea&&%k gﬁn&ﬁl ﬁ?f&n@fwélﬁecléys%b' a.

When the wearer i.s standin cl ose 'y around the
i nterl abi al B9SoHskikE argund @%ﬂa@abmeﬂhdﬂlw(baﬁhownm igurp 8.
interlabial device 20 is preferably at least partially retained in place by
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attraction of naturally moist labial surfaces to the tissue comprising the flexible
extensions 24.

The interlabial absorbent device 20 can be worn as a "stand alone" product.
Alternatively, it can be worn as a back up to a tampon, or in combination with a
sanitary napkin, pantiliner, or incontinence pad for menstrual or incontinence use. If
the interlabial absorbent device 20 is used with a sanitary napkin, the sanitary napkin
can be of any thickness. Use with a sanitary napkin may be preferred at night to
reduce rear soiling. The interlabial device 20 can be worn in conventional panties, or
it can be used with menstrual shorts.

Numerous alternative embodiments of the interlabial absorbent device of the
present invention are possible. For example, these products are designed to be
removed by urination, although an alternative extraction string or loop may be used.
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an al t er nat | VateewithAgitation (s in agoust). thspnteslabisd abspebent device 20 may also be
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product to nefithe @asnralwbrse@pmfacm awey ﬁome%lsésadasm@c pe.reundgd th rodueg the
rovenent s. 1 ford &l ik Hroditt dii gg}r@f forPEURRAE BF e UM hibyHadliofle 6r ! he

ends of the surface e cen 2 fa 1 ng romt e body may
be rounded t®oReHiiEor thaye ol Jegions teg nerrgtba prodyct max
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O oty o Lo Jingar Surhfle o8 e SoryiRisfior Beryvint o Rldolis AR MR pdrnstuty THE fexfifl
surface of té:eemmlns i24 dfl the absnrbent eleviche dedcribed abowmiay latsoraet as e spring e

flexible exteng %édﬁgj {"Qﬁ“‘?}’ggr éﬂeﬁfat é’isﬁfe§ gré]llagg?a@ﬁaeg a@so

act as a sprlng |n y conditions su
product t encoutwarsdgsessingrageinst thedateral walls of therlgbial mtlbaleeﬂ»srebrrahq dmsf ¢ he

| 'abi al vestigaligst it ﬁfc@bh‘x addRich, Mstp?&eﬁé&mtthd ﬂeﬂb&cﬁteds{bnﬁ‘id' thhigthin i t 1S
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Structures, lquid Saaicheés such dspodyirethane foamspan prelddé theseproperties.t i es TEST
METHODS Dry Caliper Principle Dry caliper of a sanple can be

det er m ned %gﬁmfﬁm ator gauge that is

Dry Caliper
Principle

Dry caliper of a sample can be determined using a comparator gauge that is
weighted to provide a predetermined confining pressure.

Apparatus

A suitable comparator gauge gage is the Ames, Model 130 with dial indicator
Model 482, available from the B. C. Ames, Company of Waltham, MA. The
comparator gauge should have a circular comparator foot made of aluminum capable
of exerting a loading pressure of 0.25 pounds per square inch (1.7 kPa). It will be
recognized that the diameter of the comparator foot can be varied to accommodate
different sample sizes as long as the loading pressure remains constant. '

Operation

1.  The comparator gauge is zeroed according to the manufacturer's instructions.



wei ghted to provide a predeterm ned confining pressure. Apparatus A
sui tabl e conparat or gauge gage is the Ames, Mdel 130 with dial indicator
Model 482’w8§§/i5]16%p| e fromthe B. C. Ames, Conpany of Walthapcriseshbé7
conpar at or " gauge shoul d have a circul ar conparator foot nade of al um num
capabl e of exerting a | oading pressure of 0.25 pounds per square inch (1.7
kPa). It will be recognized that the dian er of the conparator foot can be
varied to accommpdate different sanple sizes as |ong as the | oading
pressure remd.ns Thercolpatator fopeisataised and the Sampledsiplaced on thebase platez Fheed

36 e comp Raptk B HoRiBhed oh B bS AP S0 that when the fogt is loprered jois ip . o
plate. The sherpenteri of the samplenThe companatdy foet shiouldobe at leasttS millimetdre

foot is |owered igom St o f ,m : : f oot
shoul d be at Ieago%ﬁ%bﬁylﬁgggég?&%gé%@nogfF‘easarrp e)evevgges.sqx'?'ﬁﬂ&%t%glbgﬁoot h
out or avoid any winkles in the sanple. 3. Gently |lower the foot onto
the sanple. 3. OGoatlydowerthe foqteato thg samplei ng t he conparator dial 30
seconds after the foot cones in contact with the sanple. 5. Repeat
steps 2 throygh ; e t{ 3 'H?Jn?p%a-a | Ty

aver age of tﬁg tﬁ)réégh?g@agfﬁ% Hlygﬁ?hlg%d% cal’ pet(rapg]ia@{ﬂ r?ggéncg?gsr ia'gflj theTfit
Absor bent Capaci CQMEPH} with the sampl. ¢ ot al absorbent capacity of the

i nterl abi al absorbent device is nmeasured as the difference between the dry

and | oaded wes, ghiReepedt stépS 2R AMBPEFaddifon2daipldsl Ui d 1S anal ogous to

MeNnSes. .

Calculations

The average of the three readings is the dry caliper of the material.

Absorbent Capacity
Principle

The total absorbent capacity of the interlabial absorbent device is measured as
the difference between the dry and loaded weights of the device where the loading
fluid is analogous to menses.

Apparatus

Analytical Balance = Accurate to 0.1 gram

Fluid Container Glass, able to hold 1 liter with sufficient wall depth to insure
no spillage when samples are inserted or removed. The
container must also have dimensions greater than 150% of the
dimensions of the interlabial absorbent device in the x and y
directions.

Filter Paper Available from Filtration Science Corp., Eaton-Dikeman
Division of Mount Holly Springs, PA as paper # 631

Test Fluid Sterile defibrinated sheep blood which is available from
Cleveland Scientific, Inc. of Bath, OH. Sheep's blood is a
labile material having a limited shelf life even when stored
under appropriate conditions. It comprises a heterogeneoﬁs



Apparatus Analytical Balance Accurate to 0.1 gram Fluid Container

G ass, able to hold 1 liter with sufficient wall depth to insure

no spill agg, ganpl es are inserted or renoved. The PCT/US98/12517
cont ai ner nust afso have di nensi ons greater than 150% of the

di mensi ons of the interlabial absorbent device in the x and y

directions. Filter Paper Avai |l abl e26rom Filtration Science Corp.,

Eat on- Di kerman Di vision of Mount Holly Springs, PA as
paper # 631 Test Fluid mixtugt baving 2nproximiately elé%rbareweiglmdammlahm S
avai | abl e from and 75-80% By>WElghP dra R 1w devel'6F itic Bl OH
Sheep's blood is a mat eri al _havin

shelf 1ife even when st or edlactic acid, and urea. The blood,shauld k be Ph%ée

conditions. It conprises a fgtaihegAYTCLI°C pnor to use. It should be dtscarded aﬁer

26 xture hayl ng. a 150

henogl obi n "6 lflg ¥o tbys?émg‘l'f ﬁ“?cﬁh fevel s
of ionic salts, temperature of | 28%CHd°GciThe ahezhplsr «bk)odTlshmﬂdiobd
shoul d be stored in a seal eg, . Q% ?i Re :
A[err]C+l[err]C prior to use. ? %%ouwateﬁga%ﬁ tsocgtlra%zle En@ngtated to

two weeks if it is not usedinsussté¢vey @mbumredotSuporaporwnts before being
tenperature of 23[err]( err {rddFerkddGnto e fRli& Ebhtdinky. 00d shoul d be

warnmed in a water bath to that tenperature and agitated to

I nsure even SIStEIbUtIOﬂ of conponents before being
transferred e fluid container. Procedure 1) Condition the test

sanples by leaving themin a roomat 50%relative humdity and at
73[err]F ( 231)e00hdmohc1he aespea:hpids b leaving thens irpa reom tab 50%erelative huiididity est

hould b P f
RN T T e T
nearest 0.1 gr® ommﬂewimmarnencunynweu ght. 4) Subrrerge the sanple |n
t he sheep's bl ood.

2) Pour about 1 liter of sheep's blood into the fluid container.

3) Weigh the test sample to the nearest 0.1 gram to determine the dry weight.
4) Suf)merge the sample in the sheep’s blood.

5) Remove the article from the sheep's blood after 15 minutes.

6) Place the article on a horizontal wire mesh screen having square openings 0.25
inches x 0.25 inches (64 millimeters x 64 millimeters) and allow to drain for §
minutes.

7) Weigh the sample to the nearest 0.1 gram and record the weight

8) Place the sample between two pieces of the filter paper and apply a uniform load
of 0.25 pounds per square inch (1.7 kPa) to the sample for 35 seconds.

9) Weigh the sample to the nearest 0.1 gram and record the weight.

10. Increase the loading to 1 pound per square inch (6.8 kPa) and maintain the
pressure for 19 seconds.

11. Remove the sample from between the filter paper and reweigh the sample to the
nearest 0.1 gram to determine the loaded weight.



5) Renpve the article fromthe sheep's blood after 15 mnutes. 6) Place
the article on a horizontal wre nmesh screen having square openings 0.25

i nches x 0. (64 mllinmeters x 64 millimeters) and al n
for 5 mﬁ%@hﬁé) Weigh the sanple to the nearest 0.1 gra%e)g/ ?,g:sg?d
the weight 8) Place the sanple between two pieces of the filter paper and
apply a uniform/l oad of 0.25 pounds peB7square inch (1.7 kPa) to the
sanple for 35 seconds. 9) Wigh the sanple to the nearest 0.1 gram and
record the weCalomlation and Reportinge t he | oading to 1 pound per square inch
(6.8 kPa) and maintain the pressure for 19 seconds 11. Renove the

noareat 0.1 or amrooHans Panekf if @Hod 3 ind Bk hle vdRue TR foddBa i the ary
27 Cal cul atweightsnd Reporti ng Absorbent capacity is defined as the

di fference between the | oaded and the dry weights. Pore Vol une
Distributio Pore volune distribution for a sanple is

n
nmeasur ed do P rEVo'ﬂﬁh@b?mbutm about five microns using the Textile

Research Institute (Princeton, NJ) Liquid Porosineter. This instrunent (i)
appl i es pre- Riimisled, general I y increnmental, hydrostatic air pressures to a
sanpl e pad that can absorb/desorb fluid through a fluid-saturated nmenbrane

s absof bed! desorBE B isRHER foh e domessued oo 1o 8 pueitzechlod on
the sanpl e t abentiive tgwmhscmnglcthe lﬁxnmmeseuﬂ:ﬂ dnsmdtenﬁ?rhrcam Nﬂ Liquidppl y
oS ER ] o SRRl sty BRSO AR S, B i 71
surf aces. ydrostatxc air pressures to a sample pad that can absorb/desorb fluid through a :
fluid-saturated membrane and (ii) determines the incremental and cumulative
quantity of fluid that is absorbed/desorbed by the pad at each pressure. A weight is
positioned on the sample to ensure good contact between sample and membrane and
to apply an appropriate mechanical confining pressure. A fluid having a low surface
tension (y) is typically used to ensure wettability (cos(8)=1) of fiber surfaces.

Each sample evaluation comprises an absorption/desorption cycle. In the
absorption sequence cumulative volume absorbed versus incrementally decreasing
hydrostatic pressure is measured. This is followed by a single desorption sequence
where cumulative volume desorbed versus incrementally increasing hydrostatic
pressure is measured. Hydrostatic pressures range from a high pressure
corresponding to an equivalent radius:

r=2ycos(0)/P

of approximately five microns to a zero or near-zero pressure correspondmg to an
equivalent radius at least about 1000 microns or greater.

Additional detail is provided by the following references:

1. A Burgeni and C. Kapur, Capillary Sorption Equilibria in Fibrous Masses,
Textile Research Journal 37, 356 (1967).

2. H. G. Heilweil, ed., Determining Pore Size Distributions in Fibrous
Materials, Notes on Research, Textile Research Institute, Number 363 (April
1984).



Each sanpl e eval uati on conprises an absorption/desorption cycle. In the
absorption sequence cunul ati ve vol une absorbed versus increnentally

decr easi ng gﬁ&ﬁtlc pressure is neasured. This is follome ?gﬁle
desorption sequence where cunul ative vol ume desorbed versus |ncrenen al'ly
I ncreasi ng hydrostatic pressure is neasured. Hydrostatic pressures range
froma high pressure corresponding to an esui val ent radi us:

[err] of approximately five mcrons to a zero or near-zero pressure
correspondi ng3t o BnMitler mad ErTyonking AncExtemdedt Raige Liquid ExtrisivnONistiiod for

2 % bur geni anfrelerbiye PO Sies P s Teré RefT BLAE R oo e

Masses, Textil e Research Journal 37, 356 (1967). 2. H G Heilweil,
ed., Determi nApgamtiise Size Distributions in Fibrous Material s, Notes
on Research, Textile Research Institute, Nunmber 363 (April 1984).

28 3. B. M Phjimds: (AVARBIE Fom Mokt m@gcﬁmmtblowrﬂxc&&,smlaemwahod
for Det er mi ni ng Por, ize Distribution, Textile Res 6, 35 (1986).
Appar atus Porosi net er (L% | able from Textile Research Institute of
Princeton, NJ as Model LP-5) Menbrane: MLLIPORE 0.22 [err]M

pore size GS Mdntran@OMIDLIPORE| GiD2 euNir pote size GS Filter M0 mmofAevailalslp . frarh
Bedf ord, MA as Cat al iigg from
Fi sher Sci entific of 0%11?1 ur gr?%?&gﬁﬁmgggaﬁg%ﬁhﬁ%gbéé@g
Smal | soft bristles brush (~0.5" w de)

Porous Plate (Available from Fisher Scientific of Pittsburgh, PA)

Petree Dish Lid - 90 cm diameter

Small soft bristles brush (~0.5" wide)

Test Fluid

Surfactant Solution: 0.2% by weight solution of TRITON X-100 (available from
Rohm and Haas, Philadelphia, PA) in deionized water

Procedure

Sample Preparation

Shortly before measuring pore volume distribution, the caliper of the sample is
measured (as described herein) under a confining pressure of 0.2 psi (1.4 kPa).
Sample density is calculated from the weight, caliper, and area of the sample.

Confining Pressure

A confining pressure of 0.2 psi (1.4 kPa) is used for the pore-volume distribution
measurement. The same or equivalent weight that is used for determining sample
density is also used for applying the confining pressure during the pore volume
measurement.

Instrumentation Configuration

Set up the porosimeter according to the instruction manual.

Absorption/Desorption Cycle Characteristics



Test Fluid Surfactant Solution: 0.2% by wei ght solution of TRITON X-100
(avail able from Rohm and Haas, Philadel phia, PA) in
dei oni zed vwbagisrggpocedure Sanple Preparation Shortly bef orgyBsssHbs9
pore volune distribution, the caliper of the sanple is neasured (as
descri bed herein) under a confining pressure of 0.2 psi (1.4 kPa). Sanple
density is calculated fromthe weight, caP? per, and area of the sanple.
Confining Pressure A confining pressure of 0.2 psi (1.4 kPa) is used for
the pore-vol ume disabsorptionidesorption cyolercomptises bremsteps. Finst, iawsitigle absorptipit
that is used defrierdg! Ghifenbitfunve! oltifBShistrbed Jbifs %E@TJ AlalIgP Bhotbdifhg "

confinin ressure durln the pore vol une neasurenent
Conf i gur gt Poﬁ’ recaseede Thiscis JpHowed by a single dssqrnmn spquangeual .

Absor pti on/ Dael?)HratdmnﬂiﬁW/ ; folGhi dé‘s‘o%ddls veishis mcrementtally mtcreeasmg l’ll rdg?stauac
29 absor pt. on/ desor pt cle co Ses S

si ngl e absor ;ﬂst&H’eD q&éeﬁﬁ‘geé\helk%é}eﬂﬁm aPW'gB%I TARES 2 OB} bt ol iR Smgssure
i ncrenment al | ycotrespondirignty arh pqliivalent fadiysr efSapprexiimately £iver mitronshiosa izéro or

d bed
versus. i not erey b pRENeE RonStbaBioay e BaisRieh Thaith ot Tickd i “fO00) °°
Hydrostatic ﬁﬂ@mmgmﬁéﬂﬂge froma high pressure corresponding to an

equi val ent radius of approximately flve mcrons to a zero or near-zero
pressure corrash ; eat about 1000 m crons

or greater. 3 fitially Dry Sanple.
1. Input paraneters are entered as described in the equi parent instructions
and the 1. colvipi phiaiited9 B Bntired b9 BéstFibed irfthdTegfifpment instructions and the

controlling computer program is started.

2.  The top of the instrument test cell is secured and the vent valve is shut. The
liquid flow valve to the balance is opened. At this step the sample is not yet in
the test cell.

3. The controlling computer program is continued. The hydrostatic pressure
adjusts to a pre-set value (i.e., STOP RADIUS) that is slightly higher than the
first inputted pressure used in the experiment.

4.  After equilibration is signaled, the liquid valve to the balance is shut, the test
cell is opened, the sample is positioned on the membrane, the confining weight
is positioned on the sample, and the top of the instrument test cell is secured.

5.  The program is continued and hydrostatic pressure adjusts to first inputted
pressure.

6.  After equilibration is signaled, the fluid valve to balance is opened.

7. The sample is cycled through a predetermined series of pressures which
correspond to specific equivalent pore radii.

Blank Subtraction

A blank run is recorded, as above, but with the test cell empty. This
determines the background absorption/desorption response of the system and
membrane. Values for cumulative absorption and desorption volumes versus



2. The top of the instrunent test cell is secured and the vent valve is
shut. The liquid flow valve to the balance is opened. At this step
the sanpl qyeé Ss/kgho yet in the test cell. 3. The contpoi/ussspasrmput er
programis continued. The hydrostatic pressure adjusts to a pre-set :
value (i.e., STOP RADIUS) that is slightly higher than the first
inputted pressure used in the experinentd 4. After equilibrationis
signaled, the liquid valve to the balance is shut, the test cell is
opened, the lysdmsatic pressure: japh cebtain Fhesor walues e wseds 1o perecti the

IS p05|t|oned the instrunent test cell is
secur ed. dﬁﬁghgﬁgﬁagﬁ#igmgggghﬁﬁQEQQW@Lhydrostat|c pressure adjusts to
first |nputted pressure. . After equilibration is signaled, the
fluid valve to balance IS opened 7. _The sanple is cycled through a

pr edet er m neldalas Normalized Cumulative Nolumes correspond to specific

equi val ent pore radll Bl ank Subtraction A blank run is recorded, as
above, but with the test cell enpty. This determ nes the background

absor ption/ desor pBased drethednéiemental V6luméVakids,afhe dBRITHIAL Lompbter Prograin

cunul ati ve absorption and desorption vol unes versus

30 hydrostatﬂalwht@sblmk-cam‘!@ét%ﬁlmdfor mm&qubmeammsmdemom@ct t he
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control | ng \&iep bf Min’Ang I Caulative YoRnRS akt divided By HROVAEMY at siration (ie.,
cunul ative vol une versus equival ent pore radius.” Cunul ative vol unes ar e

di vi ded by t&eMyMgﬂmﬂn@mfeﬂ&tﬂm&rgﬂpmmm atesrm@rnnat-eeno] / ny.
Cunul ative vol unes are, divided I he vol une at ,sat atlon

Uil at | ve VPS80 Ohiain; e pomializnd, chenuietive ollint (ebrese s 90, uerg
near - zero pr&ﬁﬁHkﬁip&&tﬂﬁb@'n the normalized cunul ative vol une (expressed
as % versus




equfvalent pbre radi us. 31

Burst Strength Overview The test specinen, held between annul ar
clanps, is ' ed to increasing force that is applied by kfach
di aneter, Mﬁ?e stainless steel ball. The burst strength ?gp,tuﬁﬁz?gfce
that causes the sanple to fail. Burst strength may be neasured on wet or
dry sanples. Apparatus Burst Tester 31 Intelect-11-STD Tensile Test

I nstrunent, Cat. No. 1451- 24P@B or the Thw ng- Al bert
Bur st Test er Barst Strengthsui t abl e. - Both instrunents are
avai |l abl e from Thwi ng- Al bert | nstrument Co.,

Phi | adel phi agEAjew e 1 NStrunents nust be equi pped
with a 2000 g"EO‘A’dgcell and, if wet burst nmeasur enent s
are to be nmade, the instruynments nust be equi pped with

a load cell shi efle s specimghy heldrestwaen apnuan elapps, isofihjectesh i nepaRing
T?{ﬂﬁ?r a: Er ef ﬁ-{ilde thati Mc;cfb?ﬂ' 03633 ineR didnteters folished %f_ljmiléss stg(el ball. 'l;hg b?:nrst-- IE
within the faollow ng,l. S, . enper.at ur e: +3[ err
(23[err] C2[ ef 15-that force that canses the sampje, to, fail, Burst %‘%’%“h@rﬂé@e\}aﬂ dity
Paper Cutt eronwetord&yisasples. or ot her equival ent nay be used Pan

For soaking wet burst sanples, suitable to sanple size Solution

Water for SOUWt burst sanples should be equilibrated to

t he tenperat the conditioned room Tiner Appropri ate
for measuri ng soak time Sanple preparation
urst Tester Intelect-II-STD Tensile Test Instrument, Cat. No. 1451-

24PGB or the Thwing-Albert Burst Tester are both suitable.
Both instruments are available from Thwing-Albert
Instrument Co., Philadelphia, PA. The instruments must be
equipped with a 2000 g load cell and, if wet burst
measurements are to be made, the instruments must be
equipped with a load cell shield and a front panel water shield.

Conditioned Room Temperature and humidity should be controlled to remain
within the following limits:

Temperature: 73+3°F (23°C+2°C)

Humidity: 50+2% Relative Humidity

Paper Cutter . Scissors or other equivalent may be used
Pan For soaking wet burst samples, suitable to sample size
Solution Water for soaking wet burst samples should be equilibrated to

the temperature of the conditioned room.
Timer Appropriate for measuring soak time

Sample preparation

1) Cut the sample to a size appropriate for testing (minimum sample size 4.5 in x 4.5
in). Prepare a minimum of five samples for each condition to be tested.

2) If wet burst measurements are to be made, place an appropriate number of cut
samples into a pan filled with temperature-equilibrated water.



1) Cut the sanple to a size appropriate for testing (m ninum sanple size

4.5in x 4.5 in). Prepare a mnimmof five sanples for each I
condition t ted. 2) If wet burst neasurenents are toggq. ace
an appr opri‘g??g/ﬁﬁ& er of cut sanples into a pan fille w@gﬁﬂp
tenperature-equilibrated water. WO 98/ 57609 _

32 Equi pnent Set up 1) Set the burzxt tester up according to the
manuf acturer's instructions. If an Intel ect- |1-STD Tensil e Test

| nstrunent i s BgaipneentSetupt he fol | ow ng are appropri ate: Speed:
12.7 centinmeters per mnute Break Sensitivity: 20 grans

Peak Load: 2000 grans 2) Calibrate the load cell according to the

expect ed bur stl) Set tadunst tester upsaccordimgte: the moarRdaeturei'sipstructions.) If @pdnteteet-t he
burst tester ac Dfenks m&ﬁ Sed RSt i [.h a
burst strength ?rpéggurene{r%?ﬁ‘f@%rl eac &ggén&%ﬁ%.éedﬂégﬂé&ng%%ﬂ’%%t

strength for each sanple and cal cul ate an nean and a standard

devi ation for theSpesdsl2Jtcenti@ibters st ngiagde condi ti on. 3) Report the
mean and standard deviation for each condition to the nearest gram Wt
Resi | i ency Principle

Break Sensitivity: 20 grams
Peak Load: 2000 grams

2) Calibrate the load cell according to the expected burst strength.

Measurement and Reporting

1) Operate the burst tester according to the manufacturer's instructions to obtain a
burst strength measurement for each sample.

2) Record the burst strength for each sample and calculate an mean and a standard
deviation for the burst strength for each condition.

3) Report the mean and standard deviation for each condition to the nearest gram.

Wet Resiliency
Principle

A test sample, saturated to its free absorbent capacity with 0.9% saline
solution, is compressed to one half its precompression caliper. The pressure is then
released, and the sample is allowed to recover thickness in the presence of the
expelled fluid. The percent recovery is based on the original wet caliper of the
uncompressed sample.

Test Fluid

An aqueous solution of sodium chloride (0.9% saline by weight), obtainable
from Baxter Travenol company of Deerfield, IL, is used to saturate the samples.



A test sanple, saturated to its free absorbent capacity with 0.9% saline
solution, is conpressed to one half its preconpression caliper. The
pressure isg then rel eased, and the sanple is allowed to re EQ ness
in the pr e ¥R ¢ he expel |l ed fluid. The percent recovergaﬁfsgﬁl sglf
the original wet caliper of the unconpr essed sanpl e. Test Fluid

An aqueous sol ution of sodiumchloride (®39% saline by weight), obtainable
from Baxter Travenol conpany of Deerfield, IL, is used to saturate the

sanpl es. Equipment 33 Equi prent
Cal i per Gauge Digital gauge with 1 I nch (2 54 centineter)

di anet er . .. circul at t oKkKi
Model Gs 503 Caliperdauge Digitaf ghiige, Hitn, Offlh @5 e%égie?e&%%e? e
Fairfield, OH Tensile/conpressi oircitatfoot, Sich ashhd?@ne\ﬁo‘kantb@l GEp3ssi on
runni ng MIS ﬁ%!nﬁfe%%né fE ai | abl e
from MIS Syst ens available rpétrggtlﬁ(g e(?:HPr airie,

MN Load Cell table for tensl | e/corrpre55| on tester,
100N Conpr ed&nsile/qompression Tester) $lﬁ@ﬁh(l}ew cesnsile/fCompressionnEenyng {MIS
circular plate Sintech 3.04 softivaie) adailable FoHS MPS Sysrispnent

Setup Gauge Length er.s sshead Speed
5.0 millimeters per minute Tur naq?fiﬁﬂffg‘ﬁf‘é’fgqﬁ% rame,l&l(e) hal f initial
sanpl e caliper Method

Load Cell Suitable for tensile/compression tester, 100N
Compression Plate 1 inch (2.54 centimeter) diameter, flat circular plate
attached to crosshead

Eguipment Setup

Gauge Length 4.00 millimeters

Crosshead Speed 5.0 millimeters per minute
Turnaround Distance One half initial sample caliper
Method

1) Cut a 10 centimeter x 10 centimeter square sample from the material to be
tested.

2) Immerse the sample in 0.9% saline solution for 8 minutes.

3) Measure the wet caliper using the caliper gauge under a confining pressure of
0.1 psi (0.7 kPa).

4) Set the turnaround distance (Gauge Length - 1.5 x wet caliper) on the
tensile/compression tester.

5) Place the sample on a 140 millimeter diameter flat, circular plate on the
tensile/compression tester and start the crosshead.

6) Record the distance at a force of 32 grams (i. e., a pressure of 0.1 psi (0.7 kPa))
on the downward (Downward Distance) and return (Return Distance) cycles of
the crosshead.



1) Cut a 10 centineter x 10 centinmeter square sanple fromthe material to

be tested. 2) Immerse the sanple in 0.9%saline solution for 8

m nutes. 3 Measure the wet caliper using the caliper gau er a
confi ni ng ﬂ%‘éggﬁ"r‘@’ of 0.1 psi (0.7 kPa). 4) Set the ?ﬁ?ﬁgg%'@ﬁﬁ"

di stance (Gauge Length - 1.5 x wet caliper) on the tensil e/ conpression
tester. 5) Place the sanple on a 140 nig4l i meter dianeter flat, circular
pl ate on the tensil e/ conpression tester and start the crosshead. 6)
Record the di@%ﬁt a force of 32 grans (i. e., a pressure of 0.1 psi
(0.7 kPa)) e downward (Downward Di stance) and return (Return

Di stance) cycl es of t he crosshead. .

34 Cal cul at iWet Resiliensy 7i d0@%((Gaugeo dseppthd-(Retum: nRistanee))f((Gauge Length)-

Di stance) ) / ( (BavasrakEDitdhce))( Downvar d Di st ance) ) The di scl osure of

all patents, patent applications (and any patents which issue thereon, as
wel | as any corr opdi n |4 shed foreign patent .applications and

publ i cati ons mn%@%ﬂ%&%ﬁ%{% g“ﬂ'&%@?ﬁ%ﬁﬁ(ﬁ\%ﬂ&%ﬁ& Wh%r‘fﬂ}?at ed
by ref er ence thereen,nas Wwell ias anypecoreesponding pablished dokeighopatent rapplitations)pandf t he
docunents in . el oL di egent

i nvention. %ﬁ%ﬁg?%Pﬁmﬂgoé@%Wt S B?%égﬁﬁcérﬁgrea%{dl gﬁ have
been i || ust r aefetenge dereins Jt i expressly netuadmitted,chaweyer, that anyoefetheldacumentsn t he
art that var iiﬂe&%&marbycréewﬂéha%ﬂ.m&ﬂd@dse@ﬁe preSenbfveRith, Wi t hout

departing fromthe spifit and scope of the invent’ion.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes
and modifications can be made without departing from the spirit and scope of the
invention.



35 What is clained is: 1. An absorbent device insertable into
the interlabial space of a fenale wearer, said femal e wearer having
| abia and a vestibule floor, said absorbent device havi ng a

| ongi t udi naWOBHFE?| i ne, a |ateral centerline, and a body comRCIHSORY2517
surface, said absorbent device conprising a mai n-absorbent portion having a

top surface lying in the same plane as sakg body c Em“““
wher ei n said top surface faces toward sai dmm“‘““l )
vestibule floor Waaht 8idmed is: absorbent device'l S worn, %ai’d main
absorbent portion conpri sing: an acqui sition nmenber disposed
al ong said | ongitudinal centerline and ext endi ng downwar dl y
from sai d toplsurf &nembserbent devipeiinsettable intertheinterlabial space ofafemﬂervgeaiér[ st
pores with a first sﬁarf@m%ﬁ@&%rﬂ?ﬁ&é'lﬁﬂé Litd'a v %ule floor, said absorbe%tﬁ% (A9€

menber in fluid communication acqw s er,
wherei n sai d st or aljaving adengitudingl ¢m@lm¢,lala@€ﬂlbwﬁdlmfa@eﬂhbdy contacting

acqui sition nember sﬁ%eeﬁ@%r%ﬂ%@é&néﬁﬂﬁ & fath %P%Brbiﬂf éﬂ'ﬁ@n having a

sai d storage rrerrber ha second pores, wth a secon ore
di stribution; "ﬁﬁgb&m & &me, plapg as said body CODWMg%@ piezein por e

vol une distributi omdsso;smfacé fizks iwdrd s4idl f&ﬁal@@ie@ﬁ% vedtibule floor when saigsai d
first pores have a ‘?Fé’?t?@ ﬁ"él radi us (gater bth%n about 20 m.crons;

and ¢ 4 HEVACiS Worp Mafp.abseroent RpTUoR EXMPHIRE vol une

di stri-bution is ess than the pean capillary, radius of said
first pore vol une an acqulsmorupgmppmﬁpq;ﬁd al@&&§i“ﬁd°%ﬁ“§"@% genderlingandher to
draw | i quids from sai dextending downwardBCﬁ‘UinsdaId 0P siifAdeCEaid acq msmori\ﬁlember

i nterl abi al absor bent S € ccor \A‘/ﬁ}éﬁ'@ {} i nterl abial
absorbent device furth P%r§§wé£%aﬁs"5‘?refvph’>??°o Y ns which are
joined to said nmain absorbent p dj acent, said top. surface thereof.

3. An interl abial a%%tememeﬂﬁ@& @d@mgﬂm $3i¢ aaqiisiioRher ej n

sai d acqui si t i omenibet) Wherdigiid Sﬁ’iag% xﬁémsér Hek Rit€rdBy Bﬁﬁﬁm' of said4-
An interl abi al absorbent device a cor % 1 or rei sal d
ndsdownw yﬁomsal o surfac

acqui si tion menber con%lflmﬁslt%onfl%
said storage member having second pores with a second pore volume

distribution;

characterized in that:

said first pore volume distribution is such that at least 75 percent of

said first pores have a capillary radius greater than about 20 microns;
and

the mean capillary radius of said second pore volume distribution is
less than the mean capillary radius of said first pore volume
distribution, causing said storage member to draw liquids from said
acquisition member.

2. An interlabial absorbent device according to Claim 1 wherein said interlabial
absorbent device further comprises a pair of flexible extensions which are
joined to said main absorbent portion adjacent said top surface thereof.

3. An interlabial absorbent device according to Claims lor 2 wherein said
acquisition member comprises a first fibrous assembly.

4. An interlabial absorbent device according to Claims 1or 2 wherein said
acquisition member comprises a foam.



36 5. An interl abial absorbent device according to any of t he above

clainms wherein sai d storage nenber conprises a second fibrous
assenbl y. 6. An interlabial absorbent device according Ptts%('gggi m5
wher ei n” sa™® %%y 17

conprises a blend of fi
particul ate superabim‘m“!u Innﬁmm]m i nterlabial absorbent device
according to any of &hecabovex clsal /s whergi n said first pore volune
distribution is such that at |east about 75% of said first por es

have a capillsary rAafintsladiad absdrbdnt A8vied astordifg 16 £ifyThe aboVe claimé\Wherein

i nterl abi al absorbent device %gcordl ng to C gl 1 wherei,n:

sai d acquisition ﬁ@aﬁé‘?’aﬁ@eﬁ %WIQPW%QES‘??&' 4@5‘6‘5&5 ¥ si des;

sai d storage nenber conprises first and second portions, said first

portion of sagid storage r i Jaterally. out board of. sai.g..first
portion of sZ’r d fiﬁ‘%’tﬂgﬂ“gﬁfg&%é&% 8&‘6‘&3!’“%‘3"?‘*‘8%“%@#@3 ‘gl?ﬁielgé?‘& X d
portion of said stassembply cempriseslabland offitersand/paniclate saperdbserbent. second

side of said acquisition nenber; and sai d acqui sition nmenber

has first pores with a first pore vol une di stribution such
that at |east. 75 paiineslabial absvirbent device Aevosding &/anyeof the above claims whegeid | ar y

radi us greater th ut . CronS, .. 9. n, i,Ate | gko r t
devi ce accordi ng ?%d@brgﬁ%rgg ee‘ﬁ%n?g?%fl gﬁg%l} @gh#t%asi Lb%% ggé’?"?\é&fi l?rﬁ'gther
conpri ses a pair @breshaxé dkapilayaadius geeatesithancabout 3bnitrons. n portion
adj acent said top surface thereof, wherein both said nmain absorbent
portion and said flexible extensions have a |ongitudinal |ength and said

| ongi t udi nal 8! engtAn inferkahiall absorbens device according ta Claim d whegsint han sai d

| ongi tudi nal length of said flexible extensions.

said acquisition member has first and second spaced apart sides;

said storage member comprises first and second portions, said first
portion of said storage member lying laterally outboard of said first
portion of said first side of said acquisition member and said second
portion of said storage member lying laterally outboard of said second
side of said acquisition member; and

said acquisition member has first pores with a first pore volume
distribution such that at least 75 percent of said first pores have a
capillary radius greater than about 50 microns.

9. An interlabial absorbent device according to Claim 8 wherein said absorbent
device further comprises a pair of flexible extensions joined to said main
portion adjacent said top surface thereof, wherein both said main absorbent
portion and said flexible extensions have a longitudinal length and said
longitudinal length of said main absorbent portion is less than said
longitudinal length of said flexible extensions.



