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BACKGR F THE NTION

As is known, disposable catamenial devices are commercially available in a wide
variety of configurations for the specific purpose of absorbing and retaining menstrual
fluids and other vaginal discharges. Unfortunately, such catamenial devices may leak
menses along their periphery due to poor fit or improper placement. Such leakage
frequently results in soiling of a wearer’s undergarments, clothing and bedding.

To provide additional protection against leakage, it is known to use a washable
and reusable garment, such as a menstrual short or panty, in combination with a
disposable catamemal pad. For example, U.S. Patent 3,489,149, issued to Larson on
January 13, 1970 discloses a washable menstrual panty having a small pocket in the
crotch area for retaining a disposable catamenial pad. Since the menses must initially
flow through a layer of material forming the pocket to reach the catamenial pad,
removal of the soiled catamenial pad can be distasteful, difficult and unsanitary. While
a new pad can be inserted into the pocket, the garment is already soiled and would
typically be changed. Also, the pocket may not accommodate the varied sizes of
catamenial devices currently on the market. Further‘,-:f.the layer of moisture resistant
material described therein fails to provide ventilation or breathability in the crotch
region with a resuking potential for wearer discomfort when such a panty is worn.
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of the could easily pass to outer garments because there is no provision for absorbing such
leakage and wearer movement can create gapping in leg elastics.

A menstrual short panty having an elastic piece fixed to the front and rear of the
crotch region in an elongated state is described in U.S. Patent 3,608,551, issued to
Seijo on September 28, 1971. The elastic piece is said to keep a sanitary napkin
raised and in contact with a wearer's body irrespective of her physical movements.
The elastic piece is joiried to the leg openings by an open mesh network and the
crotch region underies the network. While such a device may improve body contact,
the risk of wearer discomfort is relatively high because the narrow elastic piece which
provides all of the lifting would tend to force the sanitary napkin it supports into the
axis of the vulvular cleft or the gluteal groove. Further, the Seijo device makes no
provision to accommodate any liquids that may leak around the periphery of the

sanitary napkin.

Disposable menstrual panties are also known. For example PCT Application
WO 95/06451 published in the name of Kimberly-Clark Corporation on March 9,
1995 describes a disposable menstrual panty said to. provide backup leakage
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conjunction with the accompanying drawings.

SUMMARY OF THE INVENTION

The present invention is directed to an undergarment to be worn in conjunction
with an absorbent article. While the bresent invention is described in terms of an
undergarment to be womn with a catamenial device by women during their normally
occurring menstrual period, the invention is not limited to only such uses. In
particular, 'th_e present invention is also suitable for use with absorbent articles
designed to control other bodily fluids (e. g. adult incontinence devices, diaper
inserts, and the like). In a preferred embodiment, the present invention is a legless,
tubular knit undergarment which comprises a breathable, liquid resistant shell portion
having an elasticized waist opening, an absorbent, preferably breathable, elastically
extensible crotch portion, which also acts as a barrier to leakage, and a pair of
elasticized leg openings.
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portion is also preferably elastically extensible, more preferably the crotch portion is
elastically extensible in both the longitudinal and transverse directions. This elastic
extensibility provides a biasing force in the “z-direction" which helps maintain an
absorbent article in contact with a wearer's body. For example, when used with a

_ catamenial device, such a biasing force helps maintain the catamenial device in
contact with the wearer's pudendal region throughout the full range of wearer
motions.

Both the shell portion and the crotch portion are also preferably breathable for
improved wearer comfort.
BR _ N . DRAWINGS

Figure 1 is a front view of a preferred embodnmem of the menstrual
undergarment of the present invention;

. Figure 2 is a rear view of the menstrual undergarment shown in Figure 1;

Figure 3 is a plan view of the menstrual undergarment shown in Figure 1 that
has been opened at the side seams, the elastic components being pulled flat;
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structure of theoptaisfing bodilyt flitids, suchk as menstiual 8uids ané ether vaginabdischarges. Also
~undergarment of gshiGed herein, the term "disposable” refers to structures which are not intended to be
| laundered or otherwise restored or reused after use (i.e., they are intended to be
discarded after a single use, and, preferably, to be recycled, composted or otherwise
disposed of in an environmentally compatible manner). As used herein, the term -
"pudendal” refers to the externally visible female genitalia and is limited to the labia
majora, the labia minora, the clitoris and the vaginal vestibule. In addition, the term
"perineum"” refers to the external region of the female's body between the anus and
the pudendal region while the term "gluteal groove" refers to the crevice between the
buttocks (gluteus maximi) extending upwardly from the perineum. As used herein,
the terms "fluid”, "liquid" and the like are intended to be interchangeable and refer to
materials that are in a liquid state when they are at a temperature of about 100°F. It
should be understood, however, that the present invention is also applicable for use
not only with catamenial devices such as sanitary napkins, panty liners, and the like
(including interlabial devices) but also other absorbent articles such as incontinence
devices, diaper inserts, and the like.

General Description of the Undergarment

While, as noted above, the present invention is suitable for use with a wide
variety of absorbent articles, it will be described in terms of a menstrual
undergarment 20 which may be used in conjunction with a catamenial device 80.
Figures 1 and 2 show front and rear views of the menstrual undergarment 20 of the
present invention, As is shown in Figures 1 and 2, the menstrual undergarment 20 of
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: preferred knitting means involves first knitting a seamless tubular
approximately half the final width of the menstrual undergarment 20. The tubular
blank may be knit to have an hour glass shape so as to provide for the leg openings
34 in the finished menstrual undergarment 20 of alternatively, portions of the opened
tube may be cut away to provxde for such leg openings 34. This preferred knitting
means is described in greater detail in U.S. Patent 3,985,004, issued to Johnson, et al.
on October 12, 1976, the disclosure of which is incorporated herein by reference.
Figure 4 shows, in a composite fashion and on a magnified scale, the loop structure
of the preferred tubular knit fabric of the menstrual undergarment 20 of the present -
invention. The knit pattern of the courses shown as 60 in Figure 4 corresponds to the
knit pattern used for the shell portion 30. The courses shown as 64 correspond to the
knit pattern used for the central region 45 of the crotch portion 40, and the courses
.shown as 62 correspond to a transitional pattern used for the remainder of the crotch
40. The floats, shown as F, F|, and F2_ help provide the crotch portion 40 with an
attractive ribbed appearance. These ribs also help direct the flow of any bodily fluids
that may be deposited on the crotch portion 40 in the longitudinal direction.

The blank for the menstrual undergarment 20 is first knit in a tubular form. The
tubular blank is then slit walewise and opened to form a flat blank for the menstrual
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having a semi-circular, semi-elliptical, or other desired shape from transversely
opposite side edges at regular intervals along the flattened blank. Undergarment
blanks are then formed by transversely cutting the flattened tubular blank in a
predetermined repeat pattern wherein a first transverse cut is made across the
material that was not removed when the leg opetﬁng precursoré were formed to
create a crotch portion precursor and a second transverse cut is made across the full
width of the flattened tubular blank forming the waist opening 33. The two ends
formed by the first transverse cut are joined by a single transverse seam and,
depending on the particular structure chosen for the crotch portion 40 (discussed
below), a body layer 46 can be disposed on and jo__ihed to the inner surface of the
panty blank or a barrier layer 48 can be disposed on and joined to the outer surface of
the panty blank to complete the ¢rotch portion 40. The menstrual undergarment 20 is
then finished by disposing leg elastics 35 about the périphery of each leg opening 34
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snder garment 80 against the distal edges of a wearer's labia majora. Preferably, the shell portion 30
is constructed so as to provide a stretch modulus of between about 130 grams/inch
(51 grams/cm) and about 160 grams/inch (63 grams/cm). More preferably the stretch
modulus is between about 140 grams/inch (55 grams/cm) and about 150 grams/inch
(59 grams/cm). A suitable method for measuring stretch modulus is described in the

TEST METHODS section below.

In a paltlcularly preferred embodiment of the present invention, the shell
portion 30 is also liquid resistant. That is, the shell portion 30 resists the transport of
aqueous liquids therethrough and, preferably, the flow of aqueous liquids thereon.
More preferably, the shell portion 30 is liquid resistant because the shell portion 30 is
hydrophobic to resist the flow of liquids thereon. As used herein, a surface is
“hydrophobic" if it has a critical surface tension of less than about 35 dynes per
centimeter or a surface can be made "hydrophobic* by treating that surface with a
material having a critical surface tension of less than about 35 dynes per centimeter
and a "hydrophilic” surface is one wherein water forms a contact angie of less than
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of wearer nylon fibers; elastomeric fibers, such as LYCRA; and fibers of natural origin, such as
cotton. Particularly preferred for the shell portion 30 of the menstrual undergarment
20 is stretch nylon available from DuPont of Wilmington, DE. Such yarns are more
stretchable than the cotton yarns frequently used for women's undergarments..
Preferably, such fibers are knit using means known to the art. More preferably, the
yarns are wholly plain knit, as shown at 60 in Figure 4, to form the shell portion 30.

To provide liquid resistance to the shell portion 30 for the particularly preferred
embodiment discussed above, the shell portion 30 can be treated using materials
known to the art for providing such liquid resistance. Such materials include fatty
acid or fatty alcohol derivatives, silicones, polyurethanes and fluorocarbons.
Particularly preferred are fluorocarbon materials because of the low surface energy of
fluorocarbon surfaces. For example, an all fluorocarbon surface has 2 critical surface
tension of about 20 dynes per centimeter or less. Suitable fluorocarbon materials
include those available from DuPont Specialty Chemicals, Wilmington, DE as
ZONYL® and from 3M, Specialty Chemicals Division, St. Paul, MN. Particularly
preferred are ZONYL® 6991 from DuPont and FC-280 from 3M.
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allowing the fluorocarbon material to drjv thereon.

The Crotch Portion

As can be seen in Figures 1 to 3, the crotch portion 40 is that portion of the
menstrual undergarment '2_0 that is disposed between a wearer's legs and extends
toward the elastic waistband 32 at least to the vicinity of and preferably above a
wearer's mons pubis in the front region 52 when the menstrual undergarment 20 is
worn and at least in the vicinity of and preferably above the termination of a wearer's
gluteal groove (i.e. the groove formed by the intersection of a wearer's gluteus
maximi muscles) in the rear region 54. The crotch portion 40 provides support for a
catamenial device 80 when the menstrual undergarment 20 is worn. The crotch
portion 40 has a periphery 41, a front apex 43F, and a rear apex 43R. As used herein,
the term "apex" is intended to refer to that position on the crotch portion 40 that is
most distant from the intersection of the longitudinal centerline L and the transverse
centerline T. |
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- by providing 31F is at least about 0.4:1. More preferably, the front ratio is at least about 0.5:1.
Similarly, the ratio of the distance between the transverse centerline T and rear apex
43R to the distance between the transverse centerline T and rear end edge 31R is at
least about 0.6:1. More preferably the rear ratio is at least about 0.67:1. Also, the
overall longitudinal length of the crotch portion 40 is preferably greater than about
50% of the longitudinal distance between the front end edge 31F and the rear end
edge 31R when the menstrual undergarment 20 is in the flat out configuration shown
in Figure 3.

The crotch porﬁon 40 is soft and flexible so that it is not a source of discomfort
for a wearer. Preferably, the crotch portion 40 is elastically extensible with a vector
component in at least the transverse direction. More preferably, the crotch portion 40
is elastically extensible with vector components in both the longitudinal and
transverse directions. Such elastic extensibility helps to provide a catamenial device
80 disposed on the crotch portion 40 with a uniform upward biasing force against the
distal edges of the labia majora creating an improved seal therewith and reducing the
potential for leak__ag_é around the periphery of the catamenial device 80. Preferably,
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generation are closely related for a material. That is, stiffer materials are more noisy
than less stiff materials when they are bent (e. g. by bodily movement). For example,
when a crotch portion 40 of the present invention was evaluated for peak bending
stiffness according to the CIRCULAR BEND PROCEDURE described in U.S.
Patent 4,950,264, issued to Osborn on August 21, 1990 (the disclosure of which is
incorporated herein by reference), the peak bending stiffness was lower than the
measurement threshold of the apparatus. By comparison, the crotch portion of a
commercially available menstrual undergarment (KOTEX® PERSONALS from
Kimberly - Clark Corp;' of Neenah, WI), which is not: treated to be elastically
extensible, was found to have a peak bending stiffness of about 24 grams. Such a
difference in stiffness suggests that the menstrual undergarment of the present
invention will be less noisy, hence more discreet.

The crotch portion 40 preferably comprises a fluid resistant garment surface 42
and a hydrophilic body surface 44. Such a structure in the crotch portion 40 allows
the menstrual undergarment 20 to absorb any bodily ﬂuid$ that may leak around the
periphery of any catamenial device 80 disposed thereon while, at the same time,
resisting leakage of such absorbed fluids therethrough so staining of a wearer's
clothing or bedding is minimized.
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around the periphery of the catamenial device 80. Such longitudinally directed flow
helps utilize the absorbent capacity of the body layer 46 more fully helping to insure
that localized areas thereof are not prematurely saturated. Such structures are
described in additional detail in the above-mentioned U.S. Patent 3,985,004,

As also can be seen in Figure 5, the barrier layer 48 preferably comprises a
laminate of a barrier film 47 and fabric outer layer 49. While a barrier layer 48
comprising only a barrier film 47 provides sufficient barrier properties to the crotch
portion 40, the addition of the fabric outer layer 49 provides the menstrual
undergarment with a pleasing clothlike feel and appearance. The barrier layer 48 is
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: be less noi sy, SIS rmr?l ch St n 40 of the menstrual undergarment 20. The fabric
appearance to the crotc pomo garm
outer layer 49 can comprise any woven or a nonwoven fabric having suitable feel and
appearance. Preferably, the fabric outer layer 49 comprises a nonwoven fabric. There
are a number of manufacturing techniques which may be used to manufacture the
fabric outer layer 49. For example, the fabric outer layer 49 may be a nonwoven web
of fibers spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations of
the above, or the like. Suitable materials for the fabric outer layer 49 include
polyethylene, polypropylene, rayon, nylon, materials of natural origin, such as cotton,
and other similar materials. A preferred fabric outer layer 49 comprises a spunbonded
polyethylene nonwoven material having a basis weight of about 30 grams per square

meter that is available from Corovin GmbH of Penne, Germany.

U-

The barrier film 47 and the fabric outer layer 49 can be laminated to form the
barrier layer 48 using means known to those skilled in the art. For example, polymer
for forming the barrier film can be provided in molten form and extruded onto the
fabric outer layer 49 forming the laminate of the barrier layer 48. The barrier film 47
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. the crotch portion 40. Alternatively, the attachment means may comprise 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.

 Asis noted above, the crotch portion 40 is preferably elastically extensible in at
least the transverse direction with a stretch modulus equal to or less than the modulus
of a wearer's skin. Elastic extensibility can be provided to the crotch portion 40 by
the body layer 46, the barrier layer 48 or a combination of the body layer 46 and the
barrier layer 48. Preferably, elastic extensibility is provided to the crotch portion 40
by one of the body layer 46 or the barrier layer 48. In the preferred embodiment
shown in Figure S, elastic extensibility is provided by the body layer 46, specifically
by the LYCRA component of the body layer 46. As can be seen in Figure 4, the knit
patterns used for the crotch portion 40 (courses at 62 and 64) and the inclusion of
LYCRA yarns therein combine to provide the crotch portion 40 with bi-directional
elastic extensibility. That is, the LYCRA yams are elastically extensible and the knit
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pol yet hyl ene having at least two contiguous, distinct, and dissimilar regions. One of the regions is
' configured so that it will exhibit resistive forces in response to an applied axial
elongation in a direction parallel to the predetermined axis before a substantial
portion of the other region develops significant resistive forces to the applied
elongation. At least one of the regions has a surface-pathlength which is greater than
that of the other region as measured substantially parallel to the predetermined axis
while the material is in an untensioned condition. The region exhibiting the longer
surface-pathlength includes one or more deformations which extend beyond the plane
of the other region. The SELF web exhibits at least two significantly different stages
of controlled resistive force to elongation along at least one predetermined axis when
subjected to an applied elongation in a direction parallel to the predetermined axis.
The SELF web exhibits first resistive forces to the applied elongation until the
elongation of the web is sufficient to cause a substantial portion of the region having
the longer surface-pathlength to enter the plane of applied elongation, whereupon the
SELF web exhibits second resistive forces to further elongation. The total resistive
fqrces to elongation are higher than the first resistive forces to elongation provided
by the first region. Thus, by:
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Cctober 7, 1975following MahféH 1% the3bodPRyks 36 ¢4 str@ckddeoitudinally about 25% and
transversely between about 125% and about 150% and an adhesive material, such as
material number 1524 available from 3M, Saint Paul, MN, is applied thereto in a
pattern similar to that used to laminate the barrier film 47 and the fabric outer layer
49, 2) the barrier layer 48 is disposed on the adhesive treated body layer 46 and
adhered thereto by the application of pressure (e. g. by a nip between a roll pair or
the like). Alternatively, the attachment means may comprise heat bonds, pressure
bonds, ultrasonic bonds, dynamic mechanical bonds, or any other suitable attachment
means or combinations of these attachment means as aré known in the art.

Figure 6 is a cross sectional view of an alternative preferred embodiment of the
crotch portion 40 that is similar to Figure 5. The embc_')(;liment shown in Figure 6 also
provides a crotch portion 40 with the preferred combination of bi-directional elastic
extensibility, a fluid resistant garment surface 42 and a hydrophilic body surface 44.
The crotch portion 40, as shown in Figure 6, comprises a body layer 146 and a
barrier layer 148 wherein an absorbent body layer 146 is disposed on a barrier layer
148 which has been treated to provide the requisite fluid resistance. At least a portion
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wear ers-skin cgnggﬁélscae;é%%‘;r%ﬁb% ﬁﬁltty cahFE?gtsprro’bl esdﬁtpggtf Qﬁgrﬂg@é’hq%&t f'on 40
by  the bodpdy dgxer 146 inchidenpelyplefin|fibees, such gs polystivibineaes erlypropyleae body
o1 ovi ded {0 oot st BAUE b InREH 10 B VERAIS hylon Thas, wietl MUb. Sevipl. <.
. ; . . ayer, 46. or g
barrier. | ayerég&@e W‘&u“! é‘f&‘?"@o‘“@ fiof ‘“tegﬁffﬁﬂgi"f‘f’t Yity=18, they ast i ¢
extensibilit )hai/&_a pﬁﬁwl gerface yerision dfdeyivden\aboutMd, dympepéridentihtigr and dbout e
patter ne sedIpes per, Sente, VY “ay RoaiR f8flmi SR sothosh) or ophnlfn <
i ncl usi on of utilityl asOR&oponent tof dheebodyc tayer 6)1 endyfibers @€ natwsalcorigic suglyas i on
40 with bidir, Ne I1@6e P s | e hivifig a8k NS
are el asti cai?sgégghs?ﬁﬁh%a lqﬁ%%!ﬁ?tgo H’ 'hﬁavxgﬁg%g4%€g§m
“PCT/ US97/ 095 &#tensibility, such as L SRA.. such elastic extensibility 1s desired for the bodyd%)fe{ erns
cause the LYGR6. Moré preferablp) thebody Rpeml46\esmptives b khip fibvicdiavingi sobstartiatly
transverse %P s?arr]r(i:;é] ia?it pattern shown at 64 and 66 in Figure 4, wherein at least a portion of
the fabric comprises cotton yarns.

As noted above, a panty blank can be treated to provide the crotch portion 40
with liqhid resistance. That is, by treating a panty blank to become liquid resis;ant,
the barrier layer 148 of the embodiment shown in Figure 6 is treated to be liquid
resistanti. Materials suitable for treating the barrier layer 148 for providing liquid
resistan§e are substantially the same as those suitable for treating the shell portion 30
to provide liquid resistance. That is, suitable materials include fatty acid or fatty
alcohol derivatives, silicones, polyurethanes and fluorocarbons. Particularly preferred
are ﬂuoi‘ocarbon materials such as the above mentioned materials from DuPont and
M. Trfeating an entire panty blank to provide liquid resistance to both the shell
portion 30 and the crotch portion 40 (i. e. the barrier layer 148) has been described
above. Alternatively, the fluorocarbon material can be selectively applied to only the
barrier layer 148 using means such as padding or spraying a solution (or emulsion or
suspension) of the fluorocarbon material onto the barrier layer 148 and allowing the
fluorocarbon material to dry thereon.
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Elasticized Le enings

As can be seen in Figures 1-4, the menstrual undergarment 20 of the present
invention is also provided with a pair of elasticized leg openings 34. As noted above,
the shell portion 30 and the crotch portion cooperate to define the periphery of each
leg opening 34. This periphery is provided with a leg elastic 35 for elasticization of
the opening 34. The leg elastics 35 both provide a seal against leakage of bodily
fluids about the periphery of each leg opening and cooperate with the shell portion 30
and the crotch portion to provide a "z-direction" biasing force to the crotch portion
40 throughout the full range of wearer movement. That is, the shell portion 30, the
crotch portion 40 and the leg elastics 35 cooperate to provide a catamenial device 80
that may be disposed on the crotch. portion 40 with a uniform upward force against
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. Figure 6, conpodules oxehtigyrangs of expesteshelastic extensions during the wear cycle

.' minimizes the risk of wearer discomfort. That is, if the leg elastics are designed to
provide a contractive force of about 80 grams at a typical in use extension, that force
should not substantially increase for greater extensions that may either be due to a
different wearer leg circumference or due to wearer movement. The Applicants have
found tﬁat a stretch modulus for the leg elastics between about 540 grams/inch (213
grams/cm) and about 590 gramsfinch (232 grams/cm). provides a good balance
between maintaining leakage resistance and mxmtmzmg wearer discomfort.
Preferably, the stretch modulus of the leg elastics is between about 550 grams/inch
(216 grams/cm) and about 580 grams/inch (228 grams/é’m) Methods for measuring
elastic contractions and stretch modulus is given in the TEST METHODS section
below.

The leg elastics 35 can be joined to the shell portiﬁn 30 and the crotch portion
40 about the periphery of the leg opening 34 using means known to those in the art.
For example, the leg elastics 35 can be joined to the shell portion 30 and the crotch
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acid or fatly gt are discussed above. Catamenial devices having such elastic extensibility are
described in commonly assigned U. S. Patent application Serial No. 07/915,133, filed
in the name of Osborn, et al. on July 23, 1992, now pending as U. S. Patent
application Serial No. 08/503,895, filed on July 18, 1995 (allowed, no number
assigned) and published as PCT application Serial No. WO 93/01785 on February 4,
1993 and in commonly assigned U. S. Patent application Serial No. 07/915,284, filed
in the name of Osborn, et al. on July 23, 1992 and published as PCT application
Serial No. WO 93/01786 on February 4, 1993, -the disclosure of which is
incorporated herein by reference. Other means whereby the menstrual undergarment
20 and the catamenial device co-operate to better control menstrual flow, such as
providing complementary attachment means to the menstrual undergarment 20 and
the catamenial device 80 are also contemplated.

It would also be obvious to one skilled in the art that other bodily fluids, such
as urine and the like could be controlled using similar systems.

The menstrual undergarment 20 of the present invention is used by removing
any release liner that may be provided to the catamenial device 80 and thereafter
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Particularly preferred are fluorocarbon materials such as the
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formthe crotch portion 40 of this alternative preferred enbodi nent.
Further, while elastically .extensible crotch portions 40 having a fluid

resi st ant face 42 and a hydrophilic body surface 44 provide
t he desirabl g%f%mab%s of leak resistance and wearer confort, one

particularly preferred enbodi ment of the present invention also
cont enpl at es provi di ng breat.habi | it yAir Betrheability cr ot ch portion 40 for
i mproved confort to a wearer. That is, the air perneability of t he
. crotch porti is greater than about 25 cubic feet per minute per square
net er (0. ic meters per mnute per square neter). Mre preferably,

the air perneability i.s, greater than about .35 cuhic feet per ninute per
 square neter (1 dB# E‘eﬂ@@eﬁs;‘w_ethmeﬂéerﬂgﬂu%#@’ Hp ?‘ﬂatﬁﬂ?le%i 4 can
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- treating an already fluid resistant naterial to becone air per meabl e or

. treating an %I Eeaﬂé air perneable nmaterial to becone fluid resistant. For
exanple, a fli istant filmcould be provided with apertures |arge

. enough to provide the requisite air perneahility yet snal| enough to
" resist fluid traddpdgermeability dester, ayaiable &ony Albany ?!'P%ﬂﬂ?tgﬁﬁjé’%ﬂ"gl I‘ﬁ?l ene

filmfrom C gggmyArgcussed above) or an air- perneable material could be
treated to cause a surface thereof to becone hydr ophobic so fluid

penetration tsjja(:'r{ ?épr ough IS resi sted w thout occluding any

1. Cut the sample into an approximate 4 inch X 4 inch (10 centimeter X 10
centimeter) square.

Method

Operate the air permeability tester according to the manufacturer’s instructions.
The following briefly summarizes the operating procedure described therein.

1) Mount the sample by stretching it sufficiently taut over the outer orifice plate
to remove any distortions that may impede or distort the air flow. The sample
is mounted such that the less open side, if the sample is determined to have
such, faces toward the mounting plate. |



apertures which may provide air perneability (e. g. by treatnent with a

fl uorochem C@bﬁm@scussed above). El asticized Leg Openi pggnser/09568

As can be seen’in Figures 1-4, the nenstrual undergarment 20 of the present
invention is also provided with a pair of elasticized |eg openings 34. As
not ed above, the shell portion 30 and 28e crotch portion cooperate to

define the periphery of each | eg opening 34. This periphery is provided
with a leg el a®)i c Iereminethesappripriate ipnerairifice to pravidepthaipnepes air fiive forcige
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and the crotch portiedﬂiuﬂﬂ“ﬁn‘?‘&wa&ea "z-direction" biasing force to the

. crotch portion 40 t hroughout the full range of wearer novenent. That .
i's, the shell pyrti oxdjGé,thé far motor speetiab ppovide ® predshradeby 60.5 éirhes aSivaes 35

cooperate to provid ca | Jjevice 80, . th may be di sposed on the
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- distal edges ofM)a wdRacerd thelpsgssure degpacrossabe sanpleiown nost clearly in
Figures 1 and 2, the high cut nature of the leg opening 34 also is

~ designed to di %M@Mtive force of the leg elastics 35in a

" nore vertical directrion an woul d be possible if a nore circul ar shape
~woul d be used for e | eni nq,34. Al so, as sho nmpst clearly |

_ Figure 3, this hi gﬁ%@gﬁi’g“é% ded by then &F%ﬁs&%ﬁiﬁﬁatfﬂﬁm il 'ﬂdtge

¢ portion 30 tpressurealrdp hetosethe dattple, dgtepmingthe air Hovathsoughethe sainple. Report on
<40 al npbst to thﬁg trad;lé%lﬁlrstﬁ certl.terline T. That B&r% of the shell portion
.- 30 that is di spAEREAHA afq deviationi £or each spmple ewaltated) e cr ot ch portion

- 40 is particularly able to respond to wearer _novenents because the shell

portion 30 has a | ower str et cBtreichModulusand Elastic Contrattions portion 40. As a
the shell portion 30 requires a

result there is inproved confort because
- lower force topgeseet ch than the crotch portion 40. There is also a
. reduction i n novenent of any catanenial device 80 that may be attached

to the crotch portion 40. hecause the shel] portion 30 stretches in
.response to wearer %@%ﬂ&sﬂ Fn@*‘fwﬁ""g ﬁ'?égecmwbg%ﬂ gthgffgrfﬁ_exerted on
a wearer's body by elastically extensible materials that may be used in an
undergarment over an extension range comparable to that seen in the wear cycle of
an undergarment.

Method

The method described in INDA (Association of Nonwoven Fabric Industry)
Standard Test 110.1-92 is suitable. The following set up conditions are used:

Gage Length: 2 inches (5.08 ceritimeters)

Crosshead Speed: 10 inches/minute (25.4 centimeters/minute)
Tensile Testing Machine: Appropriate for expected force range, a Model
and Load Cell 5564, available from Instron Corporation,

Canton, MA is suitable
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~ elastic contractions and stretch nodulus is given in the TEST METHODS

L S T R iR e

portion 30 and the crot ch portlon

openi ng 34 using ans, known-to those in the art. . For exanple, the leg
el astics 35 can 'Sl%Ha‘EtEP“FFT °§F@FI port| on 30 and the crotch VO
97/ 46198 '

PCT/ US97/ 09568  Stretch Modulus (Forceso Forcezs)lo 25 21 portion-

40 using adhesive nmeans or by nechani cal nmeans, such as stitching. For the

glr:fsflr(r:gd?,gnit are ré@erﬁ%ﬁy jOI%@g}% aQY'ﬁ‘E Eﬁlﬁ&ggﬁ&' i?g:@;dne n?l#dagrljsgh

portion 40 bynbpiand forsgretch mpdulus; o Opti onal Features

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 description 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.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes
and modifications can be made without departing from the spirit-and scope of the
invention, It is therefore intended to cover in the appended claims all such changes
and modifications that are within the scope of this invention.



The crotch portion 40 can optional |y beprovided with indicia to help a

wear er opwcs@},m”oos”mnnu devi ce 80 in the crogpctusxnmwsesn
40. For exanpl e, such m'"mm%rl se markings on the leg elastics
that would allow a wearer to t proper I%%ate any flaps that may be

provi ded on a catanenial device 80 for use: therewith. Altematively, such
i.ndi cia could conprj é NAS, -3 g the | ongitudinal centerline L that
woul d all ow a V\earm L‘A rfF' J&I tion a catanenial device 80 each
time a new device is disposed on the body surface 44 of the crotch portion
40. The present invention also contenplates a contai nment system

for control of EQdeKlaf'Fin Féﬁngntaetﬂgnégerﬁg‘s%de&%gﬁr con?ro

descri bed above an devic 0 ac

menstrual flows. Usindergaumant chavmz a longitudina} centerline defining @ longitudinat dmwal
devi ce 80 coul d be aﬂ&‘ietrﬁﬁré‘r‘ﬂé kcbﬁteﬂme r&ﬁﬁhgl%' Mansverst %ﬁkétﬁ@' Is¥idSatld ﬁg%hﬁérﬁ
wi th a | ow nodul us é ar abl e hat of wearer's skin furt

enhanci ng the body®© Pﬁ‘lty propertles of the menstrual undergarnent 20
that are di scussed above. Catamnenial devices having such el astic
extensibility are dasln'eathﬂﬂb,'hqunbrﬁﬁstdny shelb pgition, lshid&hel’g)euiﬁn having an
-applicati-on Serial - Q% ‘:wjls"?,& L@h I n the nane of bo et al.
on July 23, 1992, now 5 G 9P Pat ent application Seri al No.
08/ 503, 895, flled on July 18 1995 (al l oned, no nunber assi gned) and
publ i shed as PCT appl i e&mtdhpwphézhvmbalmﬁﬂmhﬁﬂﬂhandléempuangana sorbear®903

??Fehn comv?lhg ﬁ;ﬁ% 92?&&% & ardPh ﬁgfuda-réakdaﬁfb&@gr ﬁ% N.gotcﬂbtf ﬁng
PCT appl i cation Ser f Fthqu C’S‘B‘sgﬂﬁ tmat bﬂ"q:%ftﬁﬂlﬁalﬂ?glm “!Bb@@ sai gansverse

di scl osure of which i sdirections@ngor ated herein by reference. O her neans
wher eby t he nenstrual undergarrrent 20 and the cataneni al device

co-operate to better conttrol nst r ual uch. .0vi di.ng.
conpl ementary att achrmeftPH8F QEQ SPF'H@%TSH%CFM@Y é}eaal’(ﬁ'&ﬂ? a9 %%I crotch , .
cat aneni al devi ce 80- apertiahseachooft saitblegt opénings havmg a periphery) shid |pedphery of

obvi ous to one skill edeA téﬂﬁ qgé ém&s dg?wtgné}b% &F&mﬂfﬁﬁqﬁiﬁ' ne

and the like could be con
menstrual under gar nent flow past sailpesipber¥nt i nvention is used by renoving
any release |iner that may be prOV|ded to t he cataneni al device 80 and

t hereafter 2. WAnSuidepdddfent according to Claim 1 wherein said elasticized leg openin
PCT/ US97/ 09568 ' & g op &>

co-operate with said elastic extensibility of said crotch portion to provide a -
force to bias said absorbent article against a wearer's body.

3. An undergarment according to Claim 1 wherein said crotch portion is
breathable,

4. Anundergarment according to Claim 1 wherein said undergarment is legless.

5. An undergarment according to Claim 1 wherein said undergarment further
comprises a front region and a rear region, said front and rear regions each
having first and second transversely opposed longitudinal side edges, at least a
portion of said first side edge of said front region being joined to said first side
edge of said rear region and at least a portion of said second side edge of said
front region being joined to said second side edge of said rear region by a pair
of transversely opposed seams.



22 pl aci ng the cat aneni al device 80 in the nenstrual undergarment 20 on
" the body surface; 4ﬁ l‘ mﬁmu‘m ' ufficient pressure to_insure that any
. rel easabl V9IHAEHG e 1 g ﬁw ded i s adhered ther BEHUSPHOI6}

cat aneni al device 80 is af sd provitdetl wi th flaps, the user positions the
. catanenial device 80 so that such flaps ﬁr ape over the edges of the
. elasticized | eg openings 34 such that any flap attachnent neans that my
. be provided ont ' n The

6 ﬁx?*u E@a@ﬁé)ﬂ %c&‘a r@af& %nP’S Whﬁregﬁigﬁ ﬁn&ygﬁ:ﬁ& figs a

- wearer can er gar nen
_ conventi onal rmﬁmgnudmal lengthrgglrtmgqqqggs:n edges in each of said front and rear

- Air Perneabil it yegions ﬁvﬁér%ﬂid seams are o?en-Eh'aﬁd THH imdergarment mdﬁ%n fiafstur €

-~ the flow of air .t u i ne re,ss ross the
material . F“é‘tﬁ%“’ Csaid 0“3““4‘ r"“l%‘? Hgé’ﬂé Icha’ B%%“Pé e’“&v&'\"&% from

- Al bany | nternat |aboaﬂ 50% o said iongitudihal length bfsaid ifidergarmerianpl e Preparation
1. Cut the sanple into an approximate 4 inch X 4.inch (10 centineter X 10

tinet
Cester acobr At ngutundereeriiéle lording so. Clim EWHCAYTseld Ero R BT R4l g
Cbriefly summari zresmd Hieond pegicen andparpapsxdnl said rda’sn;gmbeddtthmdstance along 391d
. Mount “the sanpl gorpimdinaPcnbiriisk bétweed whgasiﬁv Per%s n ARt s r&ir el 1 Ce

' pl at e to.renove a dlstor I on dlstort t he
air flow The s&ABEds less than the digtan sid, Rngitughiel qqﬂ&ﬁrmeséetmssmsgl#de i f
the sanple is dapex in saRifrom r@m@and said front end edge. :

8. An undergarmént according to Claim 3 wherein at least a portion of said Body
layer comprises an absorbent cotton material and said barrier layer comprises an
extensible laminate of a nonwoven web and a breathable film web.

| _' 9. An undergarment according to Claim 1 wherein at least a portion of said body
i layer comprises an absorbent cotton material and said barrier layer is treated
with a material to increase the contact angle of iquids disposed thereon.

10. An undergarment according to Claim 9 wherein said cotton material is
integrally knit into said crotch portion.

11. An undergarment according to Claim 1 wherein said crotch portion further
comprises indicia to aid in proper placement of said catamenial device.

12. An undergarment according to Claim 1 wherein said crotch portion is elastically
extensible in both of said longitudinal and said transverse directions.

13. An undergarment according to-Claim 12 wherein at least a portion of said body
~ layer comprises an absorbent cotton material and said barrier layer comprises an
extensible iaminate of a nonwoven web and a breathable film web.

14. An undergarment according to Claim 12 wherein at léast'a portion of said body
layer comprises an absorbent cotton material and said barrier layer is treated
with a material to increase the contact angle of liquids disposed thereon.

15. An undergarment according to Claim 1 wherein said undergarment is further
prow;/ided with a front region and a rear region and said crotch portion is
provided with a transversely oriented seam joining said front and rear regions.



suc/h, fa/ces toWard the nounting plate. ”")m 198
Det rmin 095?835’?93% ate inner orifice to IM @ﬂ’l ”H‘E3 PCTIURYTI005G8

Determne th pr o¥i rarr flow for
t he sanpl e being tested. Record the nunber of t'he orifice plate
used for eval uating the sanple. 27 3) Adj ust the fan notor

: speed to provide a pressure drop of 0.5 inches of water (1. 27

- céntinmeters of ygt eAh%H@:%%nﬁéiﬂ acEetdin Otrol Claﬁﬁ 15 wher@)n said B&Stﬁlli @ottith has an

., pressure drop across the sgg@ﬂ cul at.i on ,and g t i

" the tables provi dec®RSy AU Rk FeRn m%'wé.feefﬁe B a0 heistangeslppe, "

! pressure drop acrossaid hengiadinhlecentierline ibetveeenhsidhiapext liro\saitihreat gegioh aandasaid e.

Report ~  the mean %Sx g{uﬂ’%&' Qzﬁ"éegx‘oh% PRLAN I &?xgﬁéeealﬁe@% gtl&ggntudmal

Stretch Modul us and ntract

- intended to quanti feenterfing betweemsaid Apex ip gaidnhFontoregioncans: said) waistbandyin said
* wearer's body by e'ﬁ@ﬂt'rﬁgbhy extensi ble materials that nmay be used in an
- under garnment over an extension range corrpar able to that seen in the wear
. cycl e of an under gar ment

met hod descr | hed
 INDA (Associ ati b oh IREleSh Jehplar-kmt enﬁﬂamqny)for usesmcm abspghent tfa ?2‘{] is
- sui-tabl e.- -Fhe - ol -omdeggarment lavingradiohgianding icentefling defining a longitudinal direction,

a transverse centerline defining a transverse direction, a front region, and a rear
region, said undergarment comprising:

a breathable, liquid resistant shell portion having an elasticized waist
opening, wherein that part of said shell portion that is disposed of said
front region has first and second transversely opposed longitudinal side
edges and that part of said shell portion that is disposed of said rear
region has first and second transversely opposed longitudinal side edges,
at least a portion of said first side edge of said front region being joined to
said first side edge of said rear region by a first seam and at least a portion
of said second side edge of said front region being joined to said second
side edge of said rear region by a second seam;

a breathable, liquid resistant crotch portion comprising an absorbent body
layer and a liquid resistant barrier layer, said crotch portion being
elastically extensible in said transverse direction; and

a pair of leg openings defined by said shell portion and said crotch
portion, each of said leg openings having a periphery, said periphery being
elasticized to provide a seal against liquid flow past said periphery,
wherein said elasticized leg openings co-operate with said elastic
extensibility of said crotch portion to provide force to bias said absorbent
articie against a wearer's body.

18. An undergarment according to Claim 17 wherein at least a portion of said body
layer comprises an absorbent cotton material and said barrier layer comprises an
extensible laminate of a nonwoven web and a breathable film web.
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: tS ﬁgﬁl e Wdth: 19. An undergarment aclcoxl'cfr?ght t' met rsas 3';%("{%16‘%@3 Yoi de,
measure the layer comprises an absorbent cotton matenal and sudpbamm layér ianceatad) ust

t he neasured for
inch (2.54 centi

measured wi dt h. Ie Si | east three,
~sanpl es per n@er%l““ﬁ‘ﬁ@?@ﬂe t “Gﬁc@lﬂéf’lg?g“ 18 Whe“‘"ﬁ?écé’f’@?‘i‘]’?me“ae' is
- Force at 25% el origgtally khid iio84it Redtcly pogions/ cm) For ceso:.
" Force at 50% el ongation (grans/inch or grams/cm El astic
Contractions . Forgelenr Stret Vb r
For ce2s)/ 0. 2521 Aglusht S aprording Pﬁm &lﬁvg‘ﬁeb“ 3@3 té?ai%‘gﬁmf mptegal i | ¢
contractions (I egebbmdtfrcnn the mp)coumuﬁsmgr flgoroedrbon matkgialss silicone materidlsie
~ disclosures of aljy W %gt ent applications (and any patents which
i ssue t hereon, as | as Tany correspondi ng published foreign patent

applications and
PP )i A system for containment of bodily fluids, said system comprising:

ratio of 1
Q@i[ 14 g;at?nal %chmcrease the contact angle of liquids disposed thérB6n.

- atubular knit undergarment, said undergarment having a longitudinal centerline
defining a longitudinal direction and a transverse centerline defining a transverse
direction, said undergarment comprising: -

a breathable, liquid resistant shell portion, said shell portion having an
elasticized waist opening;

a breathable crotch portion comprising an absorbent body layer having a
body surface and a liquid resistant barrier layer, said crotch portion having
a longitudinal length, a transverse width and being elastically extensible in
at least one of said longimdinal and said transverse directions; and

a pair of leg openings defined by said shell portion and said crotch
portion, each of said leg openings having a periphery, said periphery of
each of said leg openings being elasticized to provide a seal against liquid
flow past said periphery; and

an absorbent article disposed on said body surface.

23. A system for containment of bodily fluids according to Claim 22 wherein said
elasticized leg openings co-operate with said elastic extensibility of said crotch
portion to provide a force to bias said absorbent article against a wearer's body



publications nmentioned throughout this description are hereby incorporated
by reference herein. It is expressly not admtted, however, that an of

t he docunent swo 97emspor at ed by reference herein teach or di sc/PSTA
present invention. Wi l e particular enbodi.nents of the present

i nvention have been illustrated and described, it“would be obvious to
those skilled in the art that various O&t changes and nodifications can
be nmade without departing fromthe spiri d scope of the _ invention. It
is therefore intended to cover in the appended clains all such changes

and nodifications that are within the scope of this3xvention. VO

97/ 46198 CT/ US97/ 09568

25 - WHAT IS CLAIMED ISl jbul ar knit undergarnent for
use with an absorbent artigl e, @& r0 - ent jyuﬁﬂﬂiﬂg

| ongi tudi nal centerline 8%¥in }i on and a
transverse centerline defining a = - 1, sai d under gar nent
conpri si ng: 38B—s oreathable ééQUId reS|st. 384! | portion,

- said shell portion having an el asti ci zed} wai st openi ng;

a crotch portion having a lo gltudlnal I ength and conptising an absorbent
body layer and-a liquid resig$tant barrier |ayer, éﬁy portion being
el astically extensible in at i and said
transverse dIP€E§ a pair of leg
openi ngs defined by said sh-(“
portion, each of said | eg op®l
each of said.|eg openings bei} z 3
~liquid fl ow pas\\ sai s; g : ~35under gar nent
according to Cdaiml wherein sW ticCi : eni

- 32
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co-operate wth said elastic extensibility of said crotch portion to

provi de a force to bias said absorbent article against 'S
body. 3. wo,ﬂ?ﬂ/"ﬁ%ergarnent according to Claim 1 wherein 55%%‘?%#
portion is © breat habl e. 4, An undergarnent according to Caim
1 wherein said undergarnent is |egless. : An under garment accordi ng
to daim 1 wherein said uqdergarnent f t €¥ conprises a front
region and a rear region, S front and re regi ons each havi ng
first and second transvers pposed | ongi tudi nal side edges, at |east a
portion of said first side edggq ofyaid front region being joined to said
first side o] ar regidn and at |eas portion of said
second side edge of said frontiregron belng joined/to sqkp/seéﬂhd
side edge of said rear regj on by a part i of—tTansve¢rsel y Opposed
seans. 97/ 46198 . PCT/ US97/ 0P568

26 6. An uhdergarnent agcording to C dim5 wherein said under gar nent
has a jongitudinal Dength and trarsverse end edges in each of said
front and rear| 368, 38Begiops when said geans are open AGA
undergarment i$ laid fully fiat oud3F | in plan vigw, said longitudinal
| ength of said|crotch portion being greater than ut 50% of said
| ongi tudi nal | ength of said ulhdergar mept” . 7. h under garnment accordi ng

to Claim6 whefein said crotc 'borti had an {, in said front
regi on and an ex in said reay \region and the i stance along said
| ongi tudi nal eénterline betwee \sal apexiin said regr region and said rear

end edge is less than he_#+®t ance al ong sdi ¢l | ongi tudi nal

centerline betyween said agex in said fronk(rfegion and said front
end edge. 8{ An under §4rent ccordirmi~tq C aiynf3 wherein at |least a
portion of saif body | aydl cgnprises an a 5 rbent cotton natergal

and said barrifr |layer conprises$ \n/ ext gphate of a

. nonwoven web aphd a breat habl e fi|l {hjweb.
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9. An undergarnent according to Jaiml wherein at |least a portion of said
body | ayer conprises an absorbent cotton nmaterial and sgi | er

| ayer is treaV@P7/46198  ith a material to increase the contact an%?fgﬁg?

| i qui ds di sposed t hereon. 10. An undergarment according-to Claim?9
wherein said cotton material is integrally knit into said crotch
portion. 11. An under gar nent accordﬂg&o Claim1l wherein said crotch
portion further conprises indicka/t4 aid in proper placenent of
sai d cataneni al- devi ce. 12. An undergarment according to Caim1l
wherein said crotch portion is elastically extensible in both of
said longitudinal and said transverse directions. 13. An under gar nent
according to Claim12 wherein at |l east a portion of said body | ayer
conpri ses an absorbent cotton naterial and said barrier |ayer conprises an
extensi bl e | am nate of a nonwoven web and a breathable fil m web. 14. An
undérgarnment according to Caim12 wherein at |east a portion of said body
| ayer conprises an absorbent cotton material and said barrjer |ayer is

treated with a material to increaselhe conld@t &aQl e of |iquids

- di sposed t hereon. 15. An under gar nent cordingfto A pim1 wherein said
undergarnment is further - provided wth a front region and a rear
region and said crotch parti _ 0 ransver sel y
oriented seamjoining s N ECLd (=4 7/ 46198
PCT/ US97/ 09568 =) e =Y ) 16. An
under gar ment according t | &Y ac! n has an .
apex in said front regio =) =)l ] ' t he di stance
al ong sai d | ongi {{udi & n in said rear
region and said ) t han t he
di stance al ong said | ongi{t U &I i < aid apex in
said front region and sa )2

gi on.
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17. A legless, tubular knit undergarment for use with an absorbent article,

sai d under gar mrent having a | ongitudi nal centerline defpdainisp709568
Iongitudinalvﬂ??gﬂﬁ % a transverse centerline defining a
transverse direction, a front regi-on, and a rear region, said
under gar ment conprising: “a breathable, liquid resistant
shel|l portion having an el asticized wai openi ng, wherein

that part of said shell portion that is ‘disposed of said

front region has first and second transversely opposed | ongitudinal side
edges and that part of said shell portion that is disposed of said rear
region has first and second transversely opposed | ongitudinal side edges,

t least a portion of said first side edge of said front region being
joined to said first side edge of said rear region by a first
seam and at | east a portion of said second side edge of said
front region being joined to said second si de edge of said
rear region by a second seam a breathable, |iguigg resistant
crotch portion conprising an alkgorbent body yer and a
liquid resistant barrier layer, sakd crotch portion being
elastically extensible in_said transverse dire n; and
pair of Ieg openings dejd2mEn

ey saitls. s=ve 1 crotch
portion, each of said I 5’ 2 haw ’pel‘l phery being
el asticized to pr Ay~ i, ..A“:r:'zgﬁgi,.. ery,
wherein said el as i zeo

extensibility of said crotch portigh to prOV|de fokce to bias said

absor bent 49, 482ti cl e®&gainst a wearers bow/. 48 18. An

under gar nment according to daiim17 wh E%aESIeast a portion of said body
| ayer conprises an absorbent cotton nd and said barrier |ayer

conprises an ext ensi bl e Ianinate of a nonwoven web and a breat habl e
- filmweb. WO 97/ 46198 . PCT/ US97/ 09568
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barrier layer i PEfBated  WORLD RffELYECHUARIROPERTY]
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of liquids disposed thereon. 20.
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“| wdinal and the transverse directions, comprises an

(34) Title: BREATHABLE STAIN RESISTANTW)ERGARMENT?R USE WITH Ahl/ABfORBENT TICLE

(57) Abstract

An undergarment (20) for use with an ab-
sorbent article is described. The undergarment
comprises a shell portion (30), a crotch portion
(40) and clasticized leg openings (34) defined by
the shell portion (30) and the crotch portion (40). - 32
The shell portion is breathable and preferably, lig-
uid resistant. The crotch portion (40), which is
clastically extensible in at least onc of the longi-  JGB

absorbent body layer and a liquid resistant bamier
layer, and is preferably, breathable. The elasticized
leg openings (34) cooperate with the elastically ex- -
tensible crotch portion to provide a biasing force
for an absorbent article against a wearer’s' body.
A system for control of bodily fluids comprising
an undergarment and an absorbent article is also




