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Intravaginal Device with Controlled Expansion

Field of the Invention

The present invention relates to devices for capturing and storing body fluid
intravaginally. More particularly, the present invention relates to infravaginal
devices that capture body fluid intravaginally by controlling the expansion of the
intravaginal device. More particularly, the present invention relates to a tampon
having certain predetermined portions capable of expanding during use while other
portions remain unexpanded; the expanded portions have less dense regions than the

unexpanded portions.

Background of the Invention
Devices for capturing and storing bodily fluid intravaginally are

comumercially available and known in the literature. Tampons are the most common

‘example of such intravaginal devices.
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The tampon is inserted into the human vagina and retained there for a time
for the purpose of capturing and storing intravaginal bodily fluids, most commonly
menstrual fluid. As intravaginal bodily fluid contacts the tampon, it should be
absorbed and retained by the absorbent material of the tampon. After a time, the
tampon and its retained fluid is removed and disposed, and 1f necessary, another
tampon is inserted.

Commercially available tampons are generally compressed cylindrical
masses of absorbent fibers that may be over-wrapped with an absorbent or
nonabsorbent cover layer.

Friese et al., US Pat. No. 4,816,100, discloses a fibrous tampon substantially
surrounded by a nonwoven cover material. This tampon expands substantially
uniformly over its total length when engaged by fluid. If the fluid is not uniformly
or only partidlly applied to the tampon, increased fluid concentrations are developed
in certain regions of the tampon which expand more quickly at these regions in
comparison to other regions of the tampon. This leads to a substantially
uncontrolled expansion of the tampon, depending only on the fluid concentration on
and the fluid distribution to the tampon.

A drawback often encountered with commercially available tampons 1s the
tendency toward premature failure, which may be defined as bodily fluid leakage
from the vagina while the tampon is in place, and before the tampon 1s completely
saturated with the bodily fluid. The patent art typically describes a problem believed
to occur when an unexpanded, compressed tampon is unable to immediately absorb
fluid. Therefore, it presumes that premature leakage may occur when bodily fluid
contacts a portion of the compressed tampon, and the fluid is not readily absorbed.
The bodily fluid may bypass the tampon.

To overcome this problem of premature leakage, extra elements have been
incorporated into a basic tampon to try to control the flow of fluid toward the

absorbent core and thereby control the expansion of the absorbent material of the
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tampon. In most instances, these elements are incorporated into or onto the tampon
structure prior to or during compression of the absorbent material.
US Pub. No. 2001/0014348 (Schoelling) discloses a tampon including an
absorbent body and a variably perforated or apertured cover. The cover includes a
5 fluid-impervious plastic material in the form of a resilient three-dimensional web
having a multiplicity of perforations. The perforations may be varied over the
length of the tampon so that a differentiated expansion of the tampon while
a}bsorbing fluid is achievable. Preferably, the degree and size of perforations of the
cover increases towards the withdrawal end of the tampon at least over a portion of
10 its length. In this embodiment, fluid applied to the tampon is led into the direction
of the withdrawal end and results in greater expansion towards the withdrawal end.
The cover is attached to the absorbent material during formation and compression of
the tampon.
US Pub. No. 2002/0133133 (Agyapong et al.) discloses a tampon having a
15 width, length, and thickness. The tampon is compressed and upon fluid acqﬁisition,
provides expansion. The tampons of this publication exhibit an increased width
(“X”) dimension force with a lower force exhibited in the thickness (“Z”)
dimension, thereby purporting to provide increased comfort for the wearer. The
pledget prior to compression may have shapes such as chevron-like, rectangular,
20 trapezoidal, semi-circular, etc. Preferably, the pledget is shaped such that the middle
region is a region having more absorbent material than the top of bottom regions.
The pledget undergoes compression primarily focused in the X dimension rather
than radially, axially or in multiple dimensions. The pledget material may undergo
folding of the absorbent material in the X dimension. Since the human vaginal 1s
25 typically a flat structure when at rest, the orientation of inserted finished tampon
may be important.
Stokes et al. (EP 0 292 831) discloses a spiral wound tampon that 1s held

together by a continuous line of adhesive at what is to be the withdrawal end. This

PPC5089USPCT
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allows for expansion at the insertion end and for removal of the tampon from the
body cavity without telescoping. The withdrawal end remains 1n the original
unexpanded state.

Others have included additional or secondary absorbent elements on the
withdrawal string or even the finished tampon. See, for example, US Pat. Nos.
3,101,714 (Penska) and 6,258,075 (Taylor et al.). Unfortunately, the secondary
absorbent element may affect comfort of the wearer as it is close to vaginal opening.

Other may incorporate portions or projections that extend and contact the
vaginal walls. See, for example, US Pat. No. 4,212,301 (J ohnson); US Pat. No.
6,358,235 (Osborn et al.); US Pat. No. 6,177,608 (Weinstrauch); and US Pat. No.
6,206,867 (Osborn). None of the above mentioned disclosures disclose a
predetermined expansion of the absorbent core 1n order to control the absoi‘ption of
fluid.

While the prior art is replete with examples of sanitary protection articles
that capture bodily fluids intravaginally, these examples do not overcome the
problem of premature failure often identified as by-pass leakage that commonly
occurs while using internal sanitary pi‘otection devices. Many solutions to this
problem have involved adding elements before the tampon pledget is compressed
and hence the expansion of the tampon when body fluid contacts 1t 1s not controlled.

The present invention details a way to control expansion such that only certain

portions of the tampon expand when exposed to body fluid.

Summary of the Invention
We have found a novel way to address the problem of premature failure by

controlling the expansion of the intravaginal device. By selectively attaching either
a primary or secondary cover to the primary absorbent device having a fluid storage
element, we can determine that certain portions of the tampon will expand while
other portions will be restricted to substantially the compressed structure. The

primary cover can be attached to the primary absorbent device either before or after

PPC5089USPCT
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the absorbent device is compressed into final tampon form. The compression may
be in the axial or radial direction or a combination of both directions. The secondary

cover, if used, can be attached after the tampon pledget has been compressed into
the final tampon form.

In one embodiment, an intravaginal device has a fluid storage element
including a compressed absorbent web and a primary cover. The primary cover is
attached to the compressed fluid storage element to restrict substantial expansion of
at least one portion of the fluid storage element when exposed to bodily fluid.

In another embodiment, an intravaginal device has a compressed fluid
storage element including an absorbent web and a primary cover attached to the fluia
storage element. The primary cover includes one or more shrinkable materials

and/or binding agents that restrict substantial expansion of at least one portion of the
fluid storage element when exposed to bodily fluid.

In yet another embodiment, an intravaginal device has a compressed
absorbent element with a fluid storage element and a primary cover and a secondary
cover. The secondary cover is attached to the absorbent device to restrict substantial

expansion of at least one portion of the fluid storage element when exposed to bodily
fluid.

According to an aspect of the present invention, there is provided an
intravaginal device having controlled expansion comprising: a. a fluid storage element
comprising a compressed absorbent structure having at least a first portion and a
second portion; and b. a primary cover; wherein the primary cover is attached to the
compressed absorbent structure to restrict substantial expansion of the first portion of
the compressed absorbent structure whilst allowing expansion of the second portion

of the compressed absorbent structure when exposed to bodily fluid.

According to another aspect of the present invention, there is provided
an intravaginal device having controlled expansion comprising: a. a fluid storage

element comprising a compressed absorbent structure having at least a first portion
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and a second portion; b. a primary cover; and ¢. a secondary cover, wherein at least
one of the primary cover and the secondary cover is attached to the compressed
absorbent structure to restrict substantial expansion of the first portion of the
compressed absorbent structure whilst allowing expansion of the second portion of

the compressed absorbent structure when exposed to bodily fluid.

Brief Description of the Drawing

Fig 1 shows a perspective view of a compressed tampon having a

cover substantially encasing a fluid storage element;

Fig. 2 shows a side elevation of one embodiment of the present
invention where the expanded tampon has a cover restricting expansion at the

withdrawal portion of the tampon;

Fig. 3 shows a side elevation of an alternate embodiment of the present
invention where the expanded tampon has a cover restricting expansion at the
insertion and withdrawal portion of the tampon,;
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Fig. 4 shows a side elevation of still another embodiment of the present
invention where the expanded tampon has a cover restricting expansion at the
multiple portions of the tampon;

Fig. 5 shows a side elevation of still another embodiment of the present
invention where the expanded tampon has a cover restricting expansion at the
insertion portion of the tampon;

Fig. 6 shows a side elevation of still another emb odimeﬁt of the present
invention where the expanded tampon has a cover restricting expansion at the
multiple portions of the tampon including the withdrawal portion and the central
portion; and

Fig. 7 shows a side elevation of another embodiment of the present invention

wherein the intravaginal device includes a secondary cover.

Detailed Description of the Preferred Embodiments
As used herein in the Specification and the Claims, the term “bodily fluid”

and variants thereof mean bodily exudates, especially liquids that are produced by,
secreted by, emanate from, and/or discharged from a human body.

As used herein in the Specification and the Claims, the term “fluids” and
variants thereof relate to liquids, and especially bodily fluids. |

As used herein in the Specification and the Claims, the term “in fluid
communication” and variants thereof relate to elements that are arran ged and
configured to allow fluid to move therebetween. The fluid movement may be by
interfiber capillary movement, intrafiber capillary movement, osmotic pressure,
interplate capillary action, mechanical channeling, and the like.

As used herein, the term fluid storage element relates to any absorbent
medium that forms the absorbent portion of the intravaginal device. In a tampon,
the fluid storage element could also be known as the absorbent core. The fluid

storage element may have a single density or may have portions that have different
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densities. For example, the fluid storage element may have a central portion having
a high density and an outer layer that is less dense.

This invention relates to devices 10 (e.g., intravaginal tampons) for capturing
and storing bodily fluid. More particularly, the invention relates to an improved
intravaginal device 10 that has a compressed core portion that exp ands when fluid
contacts the core material. The core material may primarily contain absorbent
material. The cover 14, including a primary and/or a secondary cover 16 and 18,
respectively, is attached to the core such that the core can only expand as much as
the cover material can stretch. Thus the cover 14 can impede or control expansion.

The cover 14, including the primary and/or secondary cover 16 and 18,
respectively, may be attached to the fluid storage element 12 in different ways or
may impact the fluid storage element 12 in different ways. For example, the cover
14 may be attached after the fluid storage element 12 has been compressed and
formed into a form that may be inserted into the body. In another embodiment, the
cover 14 is attached prior to compression but the cover 14 is made from material that
for example, forms a rigid outer shell that does not expand or stretch to allow the
absorbent material encased to expand to a lower density. In still another
embodiment, the cover 14 may contain a binding material such that the cover 14 1s
bond to the absorbent material, forming a “set” attachment, which does allow for
expansion or stretching of the cover material.

In this invention, different degrees of expansion are obtainable by the degree
in which the primary cover 16 is attached to the fluid storage element 12. Ifthe
primary cover 16 is attached such that the absorbent material is tightly held to 1t’s
original compressed structure, the density of the fluid storage element 12
substantially remains the same during and after exposure 10 bodily fluids. The
amount of fluid absorbed and contained by the fluid storage element 12 can be
greatly restricted if the density of the material is not allowed to change. In another
embodiment, the density of the fluid storage element 12 may vary throughout the

PPC5089USPCT
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structure. For example, in one portion of the fluid storage element 12 the density
may remain closer to the original pre-insertion state but in another, expanded
portion, the fluid storage element 12 density would decrease as the volume
increases. For example, the density of the first portion may remain close to 0.4 g/cc,
while the density of the expanded, second portion may decrease, e.g., below 0.3
o/CC.

If it is desired that the fluid storage element 12 be capable of absorbing fluid,
then it may be desirable for the fluid storage element 12 to expand and go from a
high density to a lower density, thereby forming spaces and voids in which the fluid
may be contained within and by the absorbent material. |

Referring to Figure 1, a tampon of the prior art is shown. In this example,
intravaginal device 10 has fluid storage element 12, cover 14, and withdrawal
mechanism 20. In this tampon, cover 14 substantially encases the fluid storage
element 12. Typically, the fluid storage element 12 or absorbent core 18 made from
a calendared nonwoven ribbon of absorbent material that has a liquid-permeable,
thermoplastic strip section attached to it along parallel bonds extending obliquely
relative to the longitudinal direction of the nonwoven ribbon. The combined
nonwoven ribbon section with attached thermoplastic strip is essentially rolled up on
itself, forming a tampon blank or pledget. The tampon blank is subsequently
compressed in a tampon press into final form as shown in Figure 1.

Figures 2-6 illustrate examples of the present invention. These figures show
an intravaginal device after controlled expansion. For example, a dry, unexpanded
intravaginal device useful in this invention may have the general appearance, shape,
and configuration of the tampon of the prior art prior to insertion and as shown 1n
Figure 1. Figures 2-6 illustrate possible embodiments of the invention after
controlled expansion, i.e., certain portions of the fluid storage device remain

compressed while selected portions expand after exposure to bodily fluid.

PPC5089USPCT
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Turning to Figures 2-6, an intravaginal device 10 is provided having at least
a primary cover 16 in fluid communication with a fluid storage element 12. The
device may also include an insertion portion 22, a central portion 24, withdrawal
portion 26, and a withdrawal mechanism 20, such as a string.

Figure 2 illustrates an example of a tampon in which the primary cover 16
has been attached such that upon absorption of fluid, insertion portion 22 and central
portion 24 of the intravaginal device 10 are able to expand while the withdrawal
portion 26 remains unexpanded. It is assumed that the density of the withdrawal
portion 26 is higher than the insertion portion 22 and central portion 24 after fluid
absorption.

Figure 3 shows an example of a tampon in which the primary cover 16 has
been attached such expansion is limited at insertion portion 22 and withdrawal
portion 26, leaving central portion 24 capable of expanding upon exposure of fluid.

Figure 4 shows another example of selective expansion. In this embodiment,
primary cover 16 restricts expansion in at least two portions of the fluid storage
element 12. Central portion 24 has three portions: upper zone 28, mid zone 30 and
lower zone 32. Primary cover 16 has been attached such that upper zone 28 and
lower zone 32 remain unexpanded while mid zone 30 is allowed to expand upbn
exposure to fluid.

Figure 5 shows still another example of selective expansion. In this
embodiment, central portion 24 and withdrawal portion 26 remain unexpanded while
insertion portion 22 is allowed to expand.

Figure 6 shows yet another embodiment of selective expansion. In this
embodiment, withdrawal portion 26 remains unexpanded while central portion 24
has been allowed to partially expand. Insertion portion 22 has expanded to a greater
degree than central portion 24.

The figures show examples of embodiments in which the primary cover 16 1S

used to control expansion. Alternately, a secondary cover 18 may be used.

PPCS5089USPCT
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If the fluid storage element 12 1s a compressed tampon having embossed

grooves 36 such as those disclosed in US Pat. No. 5165152,

the attachment of the secondary cover 18 may

be on the outer most surface (non-embossed) or in the grooves 36. Attachment may
take place during pre or post compression/embossment of the tampon.

Alternative manufacturing processes are disclosed in US Pat. No. 4,816,100
and US Pat. No. 6,310,269.

As disclosed in co-pending Canadian application 2,566,683, a secondary
cover 18 may be attached to a finished tampon. The secondary cover 18 may be
attached to the insertion portion, withdrawal portion or along the longitudinal sides
of the tampon. In the prior application, the attachment was such that the expansion
of the absorbent material was not affected, that is, the tampon was not limited by the
attachment or actual binding of the secondary cover 18 to the primary cover 16 or
absorbent material of the tampon. As seen in Figure 7, the intravaginal device 10 1s
a compressed tampon having an outward surface 34 and grooves 36. Grooves 36
have inward surface 38. Intravaginal device 10 has a primary cover 16 that 1s
attached to fluid storage element 12. The attachment of the secondary cover 13 to
primary cover 16 is such that the attachment to outward surface 34 crosses over at
least one of the grooves 36 and thereby restricts the expansion of the overall ‘
intravaginal device 10. The attachment may also extend into the groove(s) 36 to the
inward surface 38.

In another embodiment (not shown), the primary cover is similarly attached
as the secondary cover 18 is to the fluid storage element 12 as in Figure 7. That 1s,
the fluid storage element 12 is compressed without a cover 14. The cover 14 is then
attached to the fluid storage element 12 in specific spots that inhibit expansion.

When a compressed tampon having grooves 36 is used as the fluid storage

element 12, it may be possible to inhibit expansion. While some compressed
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tampons expand due to dry expansion, others expand when exposed to fluid. One
example of such a compressed tampon having grooves 36 is 0.b. ® When the cover
14 is attached to a compressed tampon having grooves 36, the attachment may
constrict the material in the grooves 36 from expanding.

As previously described, materials such as apertured films have a certain
amount of elasticity and may or may not constrict the expansion of the tampon,
especially the material located within the groove. The material used to form the
cover 14 must be chosen with care depending on the desired expansion of the fluid
storage element 12.

In particular, materials useful for forming the primary and secondary covers
need to have qualities such as thermobondability so that it may become part of the
intravaginal device. A representative non —limiting list of useful materials includes
polyolefins, such as polypropylene and polyethylene; polyolefin copolymers, such as
ethylenevinyl acetate ("EVA"), ethylene-propylene, ethyleneacrylates, and ethylene-
acrylic acid and salts thereof, halogenated polymers; polyesters and polyester
copolymers; polyamides and polyamide copolymers; polyurethanes and
polyurethane copolymers; polystyrenes and polystyrene copolymers; and the like.
The cover 14 may also be micro-embossed or apertured. Examples of films having
apertures include for example, three-dimensional apertured films, as disclosed 1n
Turi et al, US Pat. No. 5,567,376, and two-dimensional reticulated film, such as that
described in Kelly, US Pat. No. 4,381,326.

It may be helpful to keep the exposed outer surface of the cover 14 as smooth
as possible. It may also be helpful to provide it with a low a coefficient of friction.
These characteristics provide at least two benefits: (1) the force required to insert the
intravaginal device is reduced, and (2) it reduces the damage otherwise caused by
scraping of soft, tender vaginal tissue during insertion, wearing and removal.

The primary and/or secondary cover 16 and 18, respectively, should be

strong enough to prevent rupturing during handling, insertion, and removal and from

PPC5089USPCT
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vaginal pressures during use. If a secondary cover 18 is used, it need not be the
same material as the primary cover material.

Materials known 1n the art to have low energy surfaces may be used. It is
also possible and useful to coat materials with high-energy surfaces with a surface
additive, such as a non-ionic surfactant (e.g., ethoxylates), a diol, or mixtures
thereof, in order to increase their wettability by bodily fluids. Such additives are
well known in the art, and examples include those described in Yang et al., US App.
No. 2002-0123731-A1, and US Pat. No. 6,570,055. Other means of increasing
wettability can also be used, such as by corona discharge treatment of, for example,
polyethylene or polypropylene, or by caustic etching of, for example, polyester.

[t 1s preferred that the apertures are large enough to let viscous fluid pass
through but not too large to create too rough of ;1 surface as to compromise the
wearer’s comfort.

Open area may be determined by using image analysis to measure the
relative percentages of apertured and unapertured, or land, areas. Essentially image
analysis converts an optical image from a light microscope into an electronic signal
sultable for processing. An electronic beam scans the image, line-by-line. As each
line 1s scanned, an output signal changes according to illumination. White areas
produce a relatively high voltage and black areas a relatively low voltage. An image
of the apertured formed film is produced and, in that image, the holes are white,
while the solid areas of thermoplastic material are at various levels of gray. The
more dense the solid area, the darker the gray area produced. Each line of the image
that 1s measured is divided into sampling points or pixels. The following equipment
can be used to carry out the analysis described above: a QuantimetTM Q520 Image

Analyzer (with v. 5.02B software and Grey Store Option), sold by
LEICA/Cambridge Instruments Ltd., in conjunction with an Olympus® SZH

Microscope with a transmitted light base, a plan 1.0x objective, and a 2.50x

eyepiece. The image can be produced with a DAGE-MTI™ CCD72 video camera.
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A representative piece of each material to be analyzed 1s placed on the
microscope stage and sharply imaged on the video screen at a microscope zoom
setting of 10x. The open area is determined from field measurements of
representative areas. The Quantimet ™ program output reports mean value and
standard deviation for each sample.

The primary cover 16 is in fluid communication with the fluid storage
element 12 and directs fluid from the vagina to the fluid storage element 12.
Generally, fluid will be directed from the cover 14 to the fluid storage element 12.
The secondary cover 18, if used, is also in fluid communication with the primary
cover 16 or with the fluid storage element 12 is the primary cover 16 does not
completely cover the fluid storage element 12. For example, primary cover 16 may
wrap around the sides of the fluid storage element 12 and not encase insertion
portion 22 while secondary cover 18 may drape over fluid storage element 12,
including the insertion portion, and be attached along the longitudinal sides or

withdrawal portion 26.

The ability of the cover 14 to direct fluid to additional or less dense locations
of the fluid storage elements 12 will improve the efficient usage of the fluid storage
element 12.

For example, the fluid storage element 12 may have a withdrawal portion
that the cover 14 has been completely attached around such that the fluid storage
element 12 1s restricted in expansion at this portion. The cover 14 may not be
bonded to the insertion or central portion of the fluid storage element 12 and hence
the insertion and central portion may have the ability to expand upon exposure to
fluid. An example of this embodiment may be seen in Figure 2. Turning to the
figure, it can be seen that the central portion 24 and insertion portion 22 are

expanded such that the withdrawal end 3 appears to be narrow and much more

restricted.
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The density of the insertion portion 22 and central portion 24 is less than the
density of the withdrawal portion 26.

While the above description provides for direct fluid communication
between the fluid storage element 12 and the primary and/or secondary covers 16
and 18, respectively, direct fluid contact is not necessary. There can be fluid

communication through an intermediate element, such as a foam or fibrous structure.

The primary or secondary covers 16 and 18, respectively, may be attached

directly to the fluid storage element 12 or may be attached to itself in one or more

locations as long as the attachment is capable of restricting expansion of the fluid
storage element 12. Such attachment or adherence to itself or to the fluid storage
element 12 may be by any known means, including, for example, adhesive,
ultrasonics, co-embossing, thermobonding, mechanical bonding, and the like. In one
embodiment, the fluid transport element is formed of a material that is capable of
being thermobonded together. Alternately, the material may formed of two different
materials having different melting points, which would also be capable of
thermobonding.

It is not necessary for the fluid storage element 12 to be a unitary element.
For example, the fluid storage element 12 may have multiple distinct portions or
segments. The segments may be attached together or may be discrete. Examples of
discrete segments may be relatively loose absorbent material, a series of compressed
segments or compressed cellulosic pellets.

The material used to form the primary or secondary covers 16 and 18,
respectively, may initially be in a shape such that the sheet has at least one corner.
The cover material may be placed over the fluid storage element 12 such that a
corner may be formed.

Attachment of the primary or secondary cover 16 and 18, resp ectively, may

be in any direction relative to the fluid storage element 12. For example, the fluid

PPC5089USPCT



CA 02571771 2012-04-20

64160-359

- 15 -

transport element may be attached by a series of heat embossments that form a
single line pattern from the insertion portion to the withdrawal portion. In another
embodiment, the attachment 1s by means of a series of dots.
In one instance the tampon blank does not have a primary cover; in another
5 embodiment, the tampon blank has a primary nonwoven cover 16. In still another

embodiment, the tampon has an apertured film cover as described in

US Ser. No. 09/345090, tiled June 30, 1999.

The fluid storage element 12 may take any form such as, for example
10 commercially available absorbent tampons made by McNeil PPC, Inc., Playtex®,
Kimberley-Clark, Tambrands, and Procter & Gamble. In particular, when the fluid
transport element encases the fluid storage element 12 and 1s sealed to itself, the
fluid storage element 12 may be either compressed, non-compressed, unitary, or
segmented as previously discussed. For the fluid storage element 12 to be effective,
15 it may be critical that the expansion of the fluid storage element 12 (tampon) not be
affected by the attachment of the tluid transport element.
The fluid storage element 12 can be any convenient shape including
cylindrical, cup like, hourglass, spherical, etc. It can be an absorbent or a fluid
. collection device. It can be made of any composition known in the art, such as
20 compressed fibrous webs, rolled goods, foam etc. The storage element can be made
of any material known in the art such as cotton, rayon, polyester, SAP etc.
The fluid storage element 12 can be in separate sections with the parallel
plates bridging or connecting the sections.
In one preferred embodiment, the fluid storage element 12 1s an absorbent
25 tampon. Absorbent tampons are usually substantially cylindrical masses of
compressed absorbent material having a central axis and a radius that defines the

outer circumferential surface of the tampon. Such tampons are disclosed 1n e.g.,
Haas, US Pat. No. 1,926,900; Dostal, US Pat. No. 3,811,445; Wolft, US Pat. No.
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3,422,496; Friese et al., US Pat. No. 6,310,296; Leutwyler et al., US Pat. No.
5,911,712, Truman, US Pat. No. 3,983,875; and Agyapong et al., US Pat. No.
6,554,814. Tampons

also usually include a cover 14 or some other surface treatment and a withdrawal

string or other mechanism 20.

Absorbent materials useful in the formation of the absorbent body include
fiber, foam, superabsorbent, hydrogels, and the like. Preferred absorbent material
for the present invention includes foam and fiber. Absorbent foams may include
hydrophilic foams, foams that are readily wetted by aqueous fluids as well as foams
in which the cell walls that form the foam themselves absorb fluid.

Preferably, the fibers employed in the formation of the absorbent body
include regenerated cellulosic fiber, natural fibers, and synthetic fibers. Preferably,
the materials employed in the formation of a tampon according to the present
invention include fiber, foam, hydrogels, wood pulp, superabsorbents, and the like.
A useful, non-limiting list of useful absorbent body fibers includes natural fibers
such as cotton, wood pulp, jute, and the like; and processed fibers such as
regenerated cellulose, cellulose nitrate, cellulose acetate, rayon, polyester, polyvinyl
alcohol, polyolefin, polyamine, polyamide, polyacrylonitrile, and the like. Other
fibers in addition to the above fibers may be included to add desirable characteristics
to the absorbent body. Preferably, tampon fibers are rayon or cotton, and more
preferably, the fibers are rayon. The fibers may have any useful cross-section.

Fibers may be selected from cellulosic fiber, including natural fibers (such as

cotton, wood pulp, jute, and the like) and synthetic fibers (such as regenerated

cellulose, cellulose nitrate, cellulose acetate, rayon, polyester, polyvinyl alcohol,
polyolefin, polyamine, polyamide, polyacrylonitrile, and the like).

Tampons are generally categorized in two classes: applicator tampons and
digital tampons, and a certain amount of dimensional stability is useful for each type

of tampon. Applicator tampons use a relatively rigid device to contain and protect
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the tampon prior to use. To insert the tampon into a body cavity, the applicator 1s
partially inserted into the body cavity, and the tampon can be expelled theretrom. In
contrast, digital tampons do not have an applicator to help guide them into the body
cavity and require sufficient column strength to allow insertion without using an

5 applicator.

While the applicator tampon is protected by the rigid applicator device and
the applicator tampon need not as have high a degree of column strength as a digital
tampon, applicator tampons do require dimensional stability (especially radial) to be
acceptable for use. This dimensional stability provides assurance, for example, that

10 the tampon will not prematurely grow and split its packaging material or become
wedged in a tampon applicator.

A withdrawal mechanism 20, such as a string, is preferably joined to the
intravaginal device 10 for removal after use. The withdrawal mechanism 20 1s
preferably joined to at least the fluid storage element 12 and extends beyond at least

15 its withdrawal portion 26. Any of the withdrawal strings20 currently known 1in the
art may be used as a suitable withdrawal mechanism, including without limitation,
braided (or twisted) cord, yarn, etc. In addition, the withdrawal mechanism 20 can
téke on other forms such as a ribbon, loop, tab, or the like (including combinations

of currently used mechanisms and these other forms). For example, several ribbons
20 may be twisted or braided to provide parallel plates structures.
The specification and embodiments above are presented to aid in the
compléte and non-limiting understanding of the invention disclosed herein. Since
many variations and embodiments of the invention can be made without departing

from its scope, the invention resides in the claims hereinafter appended.
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1. An Iintravaginal device having controlled expansion comprising:

a. a fluid storage element comprising a compressed absorbent structure
having at least a first portion and a second portion; and

b. a primary cover;

wherein the primary cover is attached to the compressed absorbent
structure to restrict substantial expansion of the first portion of the compressed
absorbent structure whilst allowing expansion of the second portion of the

compressed absorbent structure when exposed to bodily fluid.

2. A device according to claim 1 wherein the primary cover comprises at
least one shrinkable material arranged and configured to restrict substantial

expansion of the first portion of the compressed absorbent structure.

3. The intravaginal device of claim 1 or 2, wherein the primary cover is

attached to a compressed fluid storage element.

4. The intravaginal device of claim 1 or 2, wherein the primary cover

comprises a substantially non-distorting material.

0. The intravaginal device of claim 1 or 2, wherein the primary cover

comprises a binder materiali.

6. The intravaginal device of claim 1 or 2, wherein the primary cover Is
arranged and configured so that the first portion of the fluid storage element has a

volume that remains substantially constant after exposure to bodily fluids.

e The intravaginal device of claim 1 or 2, wherein the device has an

insertion end and an opposite withdrawal end and the primary cover is arranged and

configured to restrict expansion of at least the withdrawal enad.
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8. The intravaginal device of claim 1 or 2, wherein the device has an

Insertion end and an opposite withdrawal end and the primary cover is arranged and

configured to restrict expansion of at least the insertion end.

Q. The intravaginal device of claim 1 or 2, wherein the device has an
Insertion end, an opposite withdrawal end, and a central portion therebetween, and

the primary cover is arranged and configured to restrict expansion of at least the

central portion.

10. The intravaginal device of claim 1 or 2, wherein the device has an
insertion end, an opposite withdrawal end, and a central portion therebetween, the
central portion having a plurality of regions, and the primary cover is arranged and
configured to restrict expansion of at least one region of the plurality of regions in the

central portion and to allow expansion of at least one other region of the plurality of

regions in the central portion.

11. The intravaginal device of claim 1 or 2, wherein the primary cover has a
plurality of regions, and at least one region of the plurality of regions has at least one
physical characteristic that differs from the same at least one physical characteristic

of at least one other region of the plurality of regions.

12. The intravaginal device of claim 11, wherein at least one region of the
plurality of regions has an elongation characteristic that differs from an elongation

characteristic of at least one other region of the plurality of regions.

13. The intravaginal device of claim 11, wherein at least one region of the
plurality of regions has a machine direction elongation characteristic that differs from
a machine direction elongation characteristic of at least one other region of the

plurality of regions.

14. The intravaginal device of claim 11, wherein each region has a primary

cover material, and at least one region of the plurality of regions has an elongation

aligned perpendicular to a machine direction characteristic of the primary cover
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material of the at least one region of the plurality of regions that differs from an

elongation aligned perpendicular to a machine direction characteristic of the primary

cover material of at least one other region of the plurality of regions.
15. An intravaginal device having controlled expansion comprising:

5 a. a fluid storage element comprising a compressed absorbent structure

having at least a first portion and a second portion;
b. a primary cover; and
C. a secondary cover,;

wherein at least one of the primary cover and the secondary cover is

10 attached to the compressed absorbent structure to restrict substantial expansion of
the first portion of the compressed absorbent structure whilst allowing expansion of

the second portion of the compressed absorbent structure when exposed to bodily

fluid.

16. A device according to claim 15 wherein at least one of the primary
15 cover and the secondary cover comprises at least one shrinkable material arranged

and configured to restrict substantial expansion of the first portion of the compressed

absorbent structure.

17. The intravaginal device of claim 15 or 16, wherein at least one of the

primary cover and the secondary cover is attached to a compressed fluid storage

20 element.

18. The intravaginal device of claim 15 or 16, wherein at least one of the

primary cover and the secondary cover comprises a substantially non-distorting

material.

19. The intravaginal device of claim 15 or 16, wherein at least one of the

25 primary cover and the secondary cover comprises a binder material.
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20. The intravaginal device of claim 15 or 16, wherein at least one of the
primary cover and the secondary cover is arranged and configured so that the first

portion of the fluid storage element has a volume that remains substantially constant
after exposure to bodily fluids.

21. The intravaginal device of claim 15 or 16, wherein the device has an
iInsertion end and an opposite withdrawal end and at least one of the primary cover

and the secondary cover is arranged and configured to restrict expansion of at least
the withdrawal end.

22. - The intravaginal device of claim 15 or 16, wherein the device has an

Insertion end and an opposite withdrawal end and at least one of the primary cover

and the secondary cover is arranged and configured to restrict expansion of at least
the insertion end.

23. The intravaginal device of claim 15 or 16, wherein the device has an
insertion end, an opposite withdrawal end, and a central portion therebetween, and at
least one of the primary cover and the secondary cover is arranged and configured to

restrict expansion of at least the central portion.

24, The intravaginal device of claim 15 or 16, wherein the device has an
insertion end, an opposite withdrawal end, and a central portion therebetween, the
central portion having a plurality of regions, and at least one of the primary cover and
the secondary cover is arranged and configured to restrict expansion of at least one
region of the plurality of regions in the central portion and to allow expansion of at

least one other region of the plurality of regions in the central portion.

29. The intravaginal device of claim 15 or 16, wherein the primary cover
has a plurality of regions, and at least one region of the plurality of regions has at
least one physical characteristic that differs from the same at least one physical

characteristic of at least one other region of the plurality of regions.
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26. The intravaginal device of claim 25, wherein at least one region of the
plurality of regions has an elongation characteristic that differs from an elongation

characteristic of at least one other region of the plurality of regions.

27. The intravaginal device of claim 25, wherein at least one region of the

plurality of regions has a machine direction elongation characteristic that differs from
a machine direction elongation characteristic of at least one other region of the

plurality of regions.

28. The intravaginal device of claim 25, wherein each region has a primary
cover material, and at least one region of the plurality of regions has an elongation
aligned perpendicular to a machine direction characteristic of the primary cover
material of the at least one region of the plurality of regions that differs from an
elongation aligned perpendicular to a machine direction characteristic of the primary

cover material of at least one other region of the plurality of regions.
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