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A TAMPON APPLICATOR ASSEMBLY

FIELD OF THE INVENTION
This invention relates to tampon applicator assemblies and is particularly directed toward
such assemblies provided in a compact, unabtrusive, conveniently short form.

BACKGROUND OF THE INVENTION
Most commercially available assemblies for introducing catamenial tampons intravaginally
comprise a tampon disposed inside a tampon applicator consisting of a pair of telescoping

tubes.

In assemblies comprising a non-compact tampon applicator, a tampon is disposed in an outer
tube which is combined with an ejector tube adapted ta slideably expel the tampon from the
outer tube. The ejector tube is smaller in diameter than the outer tube and is telescopically
positioned therein so that by moving the ejector tube into one end of the outer tube, the
tampon may be ejected from the opposite end. The outer tube is, of necessity, longer than the
tampan and, to insure complete ejection of the tampon from the outer tube, generally the
ejector tube is likewise longer than the outer tube. Consequently, the overall length of such
assemblies is always more than twice the length of the tampon. Reducing the size of the
assemblies and of the corresponding commercial packages provided an incentive to develop

the compact tampon applicators.

In assemblies comprising a compact tampon applicator, the ejector tube is telescoped
completely or almost completely into the outer tube while the tampon is stored in the distal
end of the ejector tube. Operatively, the ejector tube is "cocked" by being withdrawn
proximally most of the way from its stored position in the outer tube (leaving behind the
tampon) until the distal end of the ejector tube is positioned to engage the proximal end of ﬁhe
stored tampon. In a subsequent ejection step, the ejector tube is reciprocated back into the
outer tube, thereby expeliing the tampon from the opposite end of the outer tube.

To prevent displacement of the tampon together with the ejector tube during the cocking step,
the outer tube typically includes & means to engage the distal end of the tampon.
Nevertheless, when the ejector tube is being withdrawn, the close association between the
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outer surface of the tampon and the opposing inner surface of the ejector tube may
occasionally override this engagement, leading to displacement of the tampon.
Because the hygienic requirements preclude further manipulation of the assembly by
the user to reposition the tampon, assemblies with displaced tampons are unusable and
need to be discarded. Hence, a small proportion of presently existing assemblies
malfunction and must be discarded, which may lead to consumer annoyance especially
in situations when no other assemblies are at hand.

Further, the ejector tube of compact tampon applicators usually includes
inwardly flexible distal fingers. When the ejector tube is being withdrawn, these
fingers push against the outer surface of the tampon. Therefore, the surface or the
edges of these fingers may occasionally scrape material from the outer surface of the
tampon, leading to undesirable loss of material. Moreover, the outer tube of compact
tampon applicators similarly includes inwardly flexible distal petal sections. These
petal sections press against the outer surface of the tampon when this is being ejected
from the applicator. Hence, the surface or edges of the petal sections may also retain
material from the outer surface of the tampon, leading to further unwanted loss of
material.

The present invention addresses the above problems of displacement of the
tampon during the cocking step and of loss of tampon material during the cocking and
ejection steps in assemblies comprising compact tampon applicators.

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each claim
of this application.

SUMMARY OF THE INVENTION

Throughout this specification the word "comprise", or variations such as
"comprises” or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

In an aspect, the present invention provides an assembly comprising;

a compact tampon applicator made of at least partially flexible material and
comprising an ejector tube, an outer tube dimensioned to fit closely and telescopically
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over said ejector tube and having a distal discharge end, a restraining means between
said tubes for preventing the disassembly of said ejector tube from said outer tube in
the proximal direction, and one or more inward projections formed along the inner
circumference adjacent to the distal end of the outer tube, and

a tampon having a longitudinal body defining a constricted insertion end, a
withdrawal end, a central section extending therebetween, a longitudinal axis, and an
outer surface,

characterised in that said tampon has the following features:

it consists essentially of compressed absorbent fibrous material,

it has length between 35mm and 60mm,

it has weight between 1.5g and 6.5g, and

the outer surface of the tampon comprises at least three radially pressed
longitudinal grooves defining adjacent longitudinal ribs, wherein the outer
circumferential surface of the ribs defines the maximum outer diameter of the tampon
in transverse cross-section of between 8mm and 18mm, and said longitudinal grooves
define areas on the outer surface having a smaller diameter in transverse cross-section
than said maximum outer diameter of the tampon, whereby the contact between the
outer surface of the tampon and the ejector tube and/or the outer tube is reduced.

Such areas of radial depression are defined by a smaller radius on transverse
cross-section than adjacent areas of the outer surface of the tampon and therefore will
be radially spaced away from the structures of the applicator which may contact the
outer surface of the tampon during use of the assembly, i.e., during cocking and
ejection steps. Such structures may
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particularly include the inner surface of the ejector tube and the surface and edges of the
fingers of the ejector tube and of the petal sections of the outer tube. Consequently, the areas
of radial depression will not contact the respective structures of the applicator during use of
the assembly. This will reduce the total amount of contact between the outer surface of the
tampon and the respective structures of the applicator during use. Reduction of contact
between the outer surface of the tampon and the inner surface and fingers of the ejector tube
may decrease the overall friction and therefore advantageously minimizes the likelihood of
displacement of the tampon in the proximal direction during the cocking step, and facilitates
sasier withdrawal of the ejector tube during the cocking step. Further, reduction of contact
between the outer surface of the tampon and the inner surface and/or edges of the fingers
and of the petal sections may decrease the overall friction and thersfore advantageously
minimize disruption of the tampon surface by said structures and loss of tampon material
displaced by said fingers or petal sections during cocking and ejection steps,

In a particularly advantageous embodiment, said tampon may comprise at least one radially
pressed groove.

BRIEF DESCRIPTION OF FIGURES

Figure 1 illustrates a side view of an exemplary embodiment of a compact tampon applicator
suitable for use in the assembly of the present invention. The applicator is in cocked position,
i.e., the ejector tube 12 is withdrawn out most of the way from the outer tube 3.

Figure 2A illustrates a side view of an exemplary embodiment of a tampon suitable for use in
the assembly of the present invention. The tampon is mushroom-shaped and is provided with
circumferentially “open” longitudinal grooves.

Figure 2B illustrates a transverse cross-section through the central section of a tampon
suitable for use in the assembly of the present invention.

Figure 3A illustrates a side view of an exemplary embodiment of the assembly of the present
invention. The applicator is shown in a longitudinal cross section.

Figure 3B illustrates a detail of the distal end of the assembly in Figure 3A.

Figure 4 illustrates a front top view of a tampon partially ejected from the outer tube 3.

CONFIRMATION COPY
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DETAILED DESCRIPTION OF THE INVENTION
The invention is further explained with reference to Figures 1 to 4, which illustrate preferred,
but non-limiting embodiments of the present assembly and of its parts, i.e., a compact tampon

applicator 1 and a tampon 23.

The present assembly defines a proximal end 19 and a distal end 20. As used herein, the
term "proximal end" 19 refers to those portions of the assembly and of its parts that are most
remote from the body of a user when the tampon 23 is being emplaced within a body cavity,
e.g., a vaginal cavity. The term "distal end" 20 refers to those portions of the assembly and of
its parts that are closest to the body of a user when the tampon is being emplaced.
Accordingly, the terms “proximal” or “proximally”, and “distal” or “distally”, as used herein,
specify that a given portion or structure of the assembly or of its parts is relatively closer 1o,
respectively, the proximal end 19 or the distal end 20 of the assembly or of its parts. Similarly,
the terms “proximal direction” 21 or “distal direction” 22 refer to the directions towards the
proximal end 19 or towards the distal end 20 of the assembly or of its parts, respectively.

As disclosed herein, the term “compact tampon applicator” refers to a tampon applicator 1
comprising an ejector tube 12 adapted to store a tampon 23 therein and an outer tube 3
dimensioned to fit closely and telescopically over the ejector tube 12. The outer tube 3 is
configured to pass the tampon 23 through an opening 8 in its distal end 4 during an ejection
operation. When an assembly comprising a compact tampon applicator 1 and a tampon 23 is
prepared for use by a consumer, the tampon 23 is stored in the distal end 13 of the ejector
tube 12 and the sjector tube 12 is telescoped completely or almost completely into the outer
tube 3. Operatively, the ejector tube 12 is cocked by being withdrawn in the proximal direction
21 most of the way from its stored position in the outer tube 3, while the tampon 23 is left
behind in the distal end 4 of the outer tube 3, until the distal end 13 of the ejector tube 12 is
positioned to engage the proximal end 24 of the stored tampon 23. Accordingly, compact
tampon applicators typically include a means 10 for securing the stored tampon 23 in the
distal end 4 of the outer tube 3 to prevent its displacement in the proximal direction 21 during
the withdrawal of the ejector tube 12 from the outer tube 3. Further, compact tampon
applicators 1 usually include a restraining means 2, e.g., an interlocking restraining means, to
prevent disassembly of the outer 3 and ejector 12 tubes during the cocking step. After the
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ejector tube 12 has been cocked, it is reciprocated in the distal direction 22 back into the
outer tube 3, thereby expelling the tampon 23 from the distal end 4 of the outer tube 3.

The cylindrical outer tube 3 has at its distal end 4 a plurality, i.e., 2 or more, e.g., 2 to 15,
preferably 2 to 8, mare preferably 2 to 6, and most preferably 4, of conventional petal sections
5 which are separated from each other by respective slots 6. The petal sections 5 are made
relatively flexible and are normally biased in a substantially arcuate closed configuration to
form a rounded tip 7 having a central opening 8 at the distal end 4. This rounded shape of the
distal end 4 helps facilitate the insertion of the applicator 1 into the vaginal cavity. Such outer
tubes 3 are preferably constructed from any suitable smooth plastic material, e.g.,
polyethylene, and may be, e.g., molded (e.g., injection molded) or prepared from extruded

tubing. The opposite or proximal end 9 of the outer tube 3 is open.

The outer tube 3 of the applicator 1 further includes a plurality, i.e., 2 or more, e.g., 2 to 15,
preferably 2 to 8, more preferably 2 to 6, and most preferably 4 inward projections 10 formed
along the inner circumference adjacent to the proximal end of the petal sections 5. For
example, one or more such inward projection 10 may be disposed approximately at the base
of each respective petal section 5. The inward projections 10 serve to engage the insertion
end 35 of a tampon 23 which may be stored in the distal end 13 of an ejector tube 12, thereby
preventing axial movement of the tampon In the proximal direction 21 during the cocking of
the ejector tube 12. Therefore, the inward projections 10 are often inclined towards the distal
end 4, such as to securely grip a tampon 23 and prevent its movement in the proximal
direction (similar to the way a speed nut functions, making a unidirectional jamming
engagement). These projections 10 may have various shapes known in the art, e.g., they
may be flaps disposed in an inward direction generally perpendicular to the axis of the outer
tube 3 and preferably canted towards the distal discharge end 4 thereof. In Figures 1 and 3
the projections 10 have a substantially right triangular profile with the hypotenuse (i.e., the
longest side) extending at an acute angle from the inner wall of the outer tube 3 towards the
central opening 8, one of the catheti (j.e., the shorter sides) facing the distal end 4 of the outer
tube 3, and the other cathetus being the contact side with the inner surface of the outer tube
3. The projections may be relatively thin in the circumferential direction, with thickness
ranging, e.g., from 0.2mm to 5mm, which may save raw material. Alternatively, a continuous
circumferential ring may be provided instead of a plurality of inward projections 10.

CONFIRMATION COPY
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The outer tube 3 of the present applicator 1 may further comprise an outwardly directed
circumferential flange 11 at its proximal end 9. The outer proximal surface of the outer tube 3
may optionally be provided with a ridged or knurled surface, which provides for a firmer grip
when this portion of the outer tube 3 is held between fingers.

The cylindrical ejector (or inner) tube 12 serves as a hallow plunger for sjecting a tampon 23
positionad within the distal end 4 of the outer tube 3. Ejector tube 12 may be constructed from
any suitable smooth plastic material, e.g., polyethylene, and may be, e.g., molded (e.g.,
injection molded) or prepared from extruded tubing. The ejector tube 12 is dimensioned to
easily slide within the outer tube 3, with minimal clearance in between. The ejector tube 12 is
also preferably slightly longer that the outer tube 3 to assure complete ejection and proper
depth of placement of the tampon 23, Being hollow, the ejector tube also permits proper
placement of a withdrawal string 26 usually attached to the withdrawal end 24 of the tampon.
The distal end 13 of the ejector tube 12 is typically formed with a plurality, i.e., 2 or more, e.g.,
2 to 15, preferably 2 to 8, more preferably 2 to 6, and most preferably 4, of fingers 14 which
are separated from each other by slots or openings 15, through which the inward projections
10 of the outer tube 3 may extend to engage the tampon 23 disposed therein. In the same
manner as with petal sections 5 of the outer tube 3, the fingers 14 are made so as to be
slightly biased towards a closed configuration. Such fingers 14 tend to be considerably
shorter than the petal sections 5 of the outer tube 3, e.g., to give a stronger structure. The
sjector tube 12 may be functional also without such fingers 14 if a tampon is sufficiently
expansive to fit closely within the outer tube 3 to ensure positive engagement by an
unmodified distal end 13 of the ejector tube 12 against the withdrawal end 24 of the tampon
23 during the ejection step.

The elector tube 12 also includes an outwardly directed circumferential retention flange 16 at
its proximal end 17. The flange 16 controls the extent of insertion of the ejector tube 12 into
the outer tube 3 of the applicator 1. The flange 16 of the ejector tube 12 will abut the retention
flange 11 of the outer tube 3 when the ejector tube 12 is fully inserted into the outer tube 3.
The inner proximal portion of the ejector tube 12 may optionally be provided with a ridged or
knurled surface 18, which provides for a firmer grip when a finger is inserted info the ejector
tube.

CONFIRMATION COPY
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The compact tampon applicator 1 of the present assembly further comprises a restraining
means 2 to prevent disassembly of the outer 3 and ejector 12 tubes when the ejector tube 12
is partially withdrawn from the outer tube 3 during the cocking step. Typically, the restraining
means is formed by circumferentially extending, raised structures provided on the outer distal
surface of the ejector tube 12 and on the inner proximal surface of the outer tube 3. These

structures may be, e.g., rings, ribs or protrusions.

For example, a stopping ring may project radially inwardly from the inner surface of the outer
tube 3 near its proximal end 9 and another ring or a plurality of circumferentially aligned
protrusions may project radially outwardly from the outer surface of the ejector tube 12 near
its distal end 13. The height of these structures is such that they are radially spaced from the
opposing surface of the tube 3,12 other than that on which they are provided when the ejector
tube 12 is inserted in the outer tube 3 and when it is being withdrawn in the proximal direction
most of the way. However, the structures overlap radially, and will eventually engage when
the ejector tube 12 is sufficiently withdrawn from the outer tube 3, thus preventing complete

withdrawal and disassembly of the applicator 1.

Essentially any restraining means known in the art may be used in the compact tampon
applicator of the present assembly. For example, these encompass any of the restraining
means described in EP 0 355 396 B1 on page 9, line 1, through page 11, line 31 under the
heading “Earlier Tube Interlocks”, which are herein incorporated by reference. Further, these
also encompass the restraining means disclosed in EP 0 355 396 B1, in particular on page 8,
line 1 through line 57 under the heading “Improved Tube Interlock”, herein incorporated by
reference, which comprised a pair of two raised rings on the inner surface of the outer tube 3
at its proximal end 9, the respective facing slopes of which defined an interposed valley, and
another raised ring-like structure on the outer distal surface of the ejector tube 12. When the
ejector tube 12 was withdrawn from the outer tube 3 in the proximal direction 21, the ring-like
structure on the ejector tube 12 became engaged (i.e., interlocked) within the valley on the
outer tube 3, which prevented the disassembly of the outer and ejector tubes. In interlocked
position, all surfaces of the ring-like structure on the ejector tube 12 were closely engaged
with the respective facing surfaces of the valley on the outer tube 3. This advantageously
restricted lateral movement (wobble) of the ejector tube 12 relative to the outer tube 3 in the
interlocked position, which further decreased the chance of disassembly. Yet further, these
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also encompass the restraining meéns disclosed in an earlier filed, not yet public patent
application EP 05447042.2 (herein incorporated by reference and illustrated in Figures 1 and
3A), which comprised a circumferentially-extending raised means 2a typically' provided on the
outer distal surface of the ejector tube 12 and a set of at least three adjacent
circumferentially-extending raised rings 2b,2c,2d typically provided on the inner proximal
surface of the outer tube 3. Two of the raised rings 2b,2c defined an interposed valley which
could engage with the raised means 2a with a degree of freedom, while the additional at least
one ring 2d provided an exira means of restricting the lateral movement or wobble of the
ejector tube 12 relative to the outer tube 3. The presence of the additional ring 2d
advantageously eliminated the requirement (present in the restraining means of EP 0 355 396
B1) for exact complemetarity between the surfaces of the valley formed by the two other
raised rings 2b,2¢ and the surfaces of the raised means 2a.

When the present assembly of a compact tampon applicator 1 and a tampon 23 is prepared
for use, the ejector tube 12 Is disposed within the outer tube 3 and over a stored tampon 23
(as shown in Figure 3A and 3B). The distal ends 13 or the fingers 14 of the ejector tube 12
may abut the inward projections 10 or the inward projections 10 of the outer tube 3 may also
project through the slots 15 separating the fingers 14 of the ejector tube 12 to engage the
fampon 23. The flexible fingers 14 of the ejector tube 12 may be biased flexibly outward by
the camied tampon 23. This permits the fingers 14, and the remainder of the ejector tube 12,
to pass over the tampon 23 that is secured In the outer tube 3 by the inward projections 10
during partial withdrawal of the ejector tube 12. Then, because of the stiff flexibility of the
fingers 14, when the ejector tube 12 is sufficiently withdrawn, the fingers 14 will fiex inwardly
to a iesser diameter than that of the tampon. Consequently, when the ejector tube 12 is
axially moved in the distal direction 22, the tampon will be engaged at its proximal end 24 by
the fingers 14 and urged out the distal discharge end 4 of the outer tube 3.

Any compact tampon applicator 1 known in the art of the type essentially as described above

Is suitable for use in the assembly of the present invention.

11-




02 Feb 2010

2006226641

10

20

25

30

8A

In one embodiment the present invention provides an improved assembly
comprising a compact tampon applicator 1 and a tampon 23. The assembly of the
present invention provides for reduced disruption of the tampon surface and reduced
loss of tampon material during the cocking and ejection steps as well as for easier
withdrawal of the gjector tube 12 and decreased likelihood of tampon displacement
during the cocking step. The present invention achieves these advantages by providing
an assembly comprising a tampon 23 having its outer surface 29 modified such as to
reduce the total amount of contact and/or friction between said outer surface 29 of the
tampon 23 and structures of the applicator 1 during use of the assembly.

In one aspect, the present invention provides an assembly comprising:

a compact tampon applicator made of at least partially flexible material and
comprising an ejector tube, an outer tube dimensioned to fit closely and telescopically
over said ejector tube and having a distal discharge end, a restraining means between
said tubes for preventing the disassembly of said ejector tube from said outer tube in
the proximal direction, and one or more inward projections formed along the inner
circumference adjacent to the distal end of the outer tube, and

a tampon having a longitudinal body defining a constricted insertion end, a
withdrawal end, a central section extending therebetween, a longitudinal axis, and an
outer surface,

characterised in that said tampon has the following features:

it consists essentially of compressed absorbent fibrous material,

it has length between 35mm and 60mm,

it has weight between 1.5g and 6.5g, and

the outer surface of the tampon comprises at least three radially pressed
longitudinal grooves defining adjacent longitudinal ribs, wherein the outer
circumferential surface of the ribs defines the maximum outer diameter of the tampon
in transverse cross-section of between 8mm and 18mm, and said longitudinal grooves
define areas on the outer surface having a smaller diameter in transverse cross-section
than said maximum outer diameter of the tampon, whereby the contact between the
outer surface of the tampon and the ejector tube and/or the outer tube is reduced.

-12-
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A tampon 23 according to the presen} :n;entloﬂ has a longitudinal body which defines a distal
insertion end 35, a proximal withdrawal end 24, and a central section 27 extending there
between. The tampon further defines a longitudinal axis 28 and an outer surface 29. The
tampon 23 or at least the central section 27 of the tampon 23 may have an essentiaily
cylindrical shape, meaning that of simple geometrical forms a cylindrical envelope may most
closely approximate the overall shape of the tampon 23 or at least of its central section 27.

As used herein, the term "outer surface” 29 of the tampon mainly refers to the surface defined
by the central section 27 of the tampon 23. The term "outer surface” 29 encompasses the
entire surface of the tampon 23 or more specifically of its central section 27, regardless of the
radial distance of said surface from the longitudinal axis 28. Hence, "outer surface” 29
includes both the surface defined by areas of radial depression (e.g., grooves 31) and the
surface defined by regions adjacent to such areas (e.g., ribs 32).

Prior art assemblies comprised tampons having an essentially cylindrical shape with an even
outer surface. Hence, circumferences of transverse cross-sections through the outer surface
of such tampons were circular or substantially circular. A "circular” circumference is one
defined by a centre and a uniform radius, While deviations from circular circumference may

13-
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have occurred in these tampons, such deviations were mostly limited and occurred, e.g., due
to the nature of the material of the tampans or due to imperfections in manufacturing, rather

than due to a purposeful design.

In contrast to prior art assemblies, it is an aspect of the present invention that the outer
surface 29 of the tampon 23 comprises at least one area of radial depression. An “area of
radial depression” refers to an area on the outer surface 29 of the tampon 23 which is radially
closer to the longitudinal axis 28 than the outer surface 29 adjacent to said area. Hence, in a
transverse cross-section through a region of the outer surface 29 of the tampon 23
comprising an area of radial depression, said area will be defined by a smaller radius than the
adjacent outer surface 29. The tampon 23 will have a smaller diameter in transverse cross-

section at such area of radial depression.

Thus, the outer surface 29 of the tampon 23 of the present assembly will comprise one or
more areas of radial depression which are radially closer to the longitudinal axis 28 than the
adjacent outer surface 29. These areas will be radially spaced away from the structures of the
applicator 1 which may contact the outer surface 29 of the tampon 23 during use of the
assembly. Such structures in particular include the inner surface of the ejector tube 12 and
the inner surface and distal and/or lateral edges of the fingers 14 of the ejector tube 12 during
the cocking step, and the inner surface and distal and/or lateral edges of the petal sections &
of the outer fube 3 during the ejection step. Consequently, the areas of radial depression on
the outer surface 29 of the tampon 23 will not contact the respective structures of the
applicator 1 during use of the assembly. Rather, only the circumferential surface of regions
adjacent to the areas of radial depression will contact the respective structures of the

applicator 1 during use of the assembly.

This will reduce the total amount of contact between the outer surface 29 of the tampon 23
and the respective structures of the applicator 1 during use of the assembly. Reduction of
contact between the outer surface 29 of the tampon 23 and the inner surface and fingers of
the ejector tube 12 decreases the overall friction between these elements and therefore
advantageously minimizes the likelihood of displacement of the tampon 23 in the proximal
direction 21 during the cocking step. Moreover, it also facilitates easier withdrawal of the
ejector tube 12 during the cocking step. Further, reduction of contact between the outer
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surface 20 of the tampon 23 and the inner surface and/or edges aof the fingers 14 and of the
pstal sections 15 decreases the overall friction and therefore advantageously minimizes
disruption of the tampon surface by said structures and loss of tampon material displaced by
said fingers 14 or petal sections 5 during cocking and ejection steps.

The tampon may comprise between 1 and 50 areas of radial depression, preferably between
2 and 20, and more preferably between 4 and 12 such areas. Exemplary tampons may
comprise 1,2, 3,4,5,6,7,8,9,10, 11, or 12 such areas.

The proportion of the outer surface 29 of the tampon 23 defined by such areas of radial
depression may be at least 1%, or at least 5%, or at least 10%, or at least 20%, or at least
30%, or at least 40%, or at least 50%, and up to 95%, or up to 80%, or up to 70%, or up to
60% of the total outer surface 29 of the tampon 23, including ranges defined by a combination

of any lower and higher limits listed above.

The depth of an area of radial depression is maximal where the radius in transverse cross-
section is minimal. The maximum depth of such areas may range between 0.2 and 10mm,
preferably between 0.5mm and 8mm, more preferably between 1mm and 6mm, and even

more preferably between 2mm and 6mm.

The contact between the outer surface 29 of the tampon 23 and the respective structures of
the applicator 1 during use of the assembly may be reduced, e.g., by at least 5%, preferably
at least 10%, more preferably at least 20%, and most preferably at least 30% compared to
prior art assemblies having tampons without areas of radial depression.

The proportion of outer surface 29 of the present tampon 23 which at any time during use of
the assembly will come in contact with any of the respective structures of the applicator 1 may
be less than 95%, preferably less than 90%, more preferably less than 80%, and most
preferably less 70% of the total outer surface 29 of the tampon 23.

In an embodiment, the at least one area of radial depression on the outer surface 29 of the
present tampon 23 may be a radially pressed groove 31, A groove 31 represents a distinct
area of radial depression on the outer surface 29 of the tampon 23 which may be at least in
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part defined by its length, width, depth and orientation. Typically, the length of a groove 31 is
greater than its width.

Accordingly, the present invention also provides an assembly comprising:

— a compact tampon applicator 1, and

— atampon 23 having a longitudinal body defining an insertion end 35, a withdrawal end 24,
a central section extending there between 27, a longitudinal axis 28, and an outer surface
29,

characterised in that said outer surface 29 of the tampon 23 comprises at least one radially

pressed groove 31.

Hence, in a transverse cross-section through a region of the outer surface 29 of the tampon
23 comprising a groove 31 (see Figure 2B), said groove is defined by a smaller radius than
the adjacent outer surface 29. The tampon 23 will have a smaller diameter at such groove 31.
Hence, the outer surface 29 of the tampon 23 defined by a groove 31 will be radially spaced
away from the respective structures of the applicator 1 which may contact the outer surface
29 of the tampon 23 during use of the assembly and will therefore not contact these
structures. Therefore, provision of grooves 31 on the outer surface 29 of the tampon 23 will
reduce the total contact between the outer surface 29 of the tampon 23 and the respective
structurss of the applicator 1 during use of the assembly, thus reducing the overall friction and
advantageously decreasing the likelihood of tampon displacement during the cacking step,
facilitating easier withdrawal of the ejector tube 12 during the cocking step, and reducing the
disruption of the outer surface 29 of the tampon and 23 loss of tampon material during the

cocking and ejection steps.

In an embodiment, the tampon comprises &t least 1 groove 31. In another embodiment, the
tampon comprises at least 3 grooves 31. For example, the tampon 23 may comprise between
1 and 50 grooves 31, preferably between 2 and 20, more preferably between 4 and 12 and
most preferably about 8 grooves 31. Exemplary tampons may comprise 1, 2, 3, 4, 5,6, 7, 8,
9, 10, 11, or 12 grooves. The tampon 23 may have an even or odd number of grooves 31. An
even number may be preferred due to manufacturing requirements.
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The proportion of the outer surface 29 defined by the grooves 31 may be at least 1%, or at
least 5%, or at least 10%, or &t least 20%, or at least 30%, or at least 40%, or at least 50%,
and up to 95%, or up to 80%, or up to 70%, or up to 60% of the total outer surface 29 of the
tampon 23, including any ranges defined by a combination of any lower and higher limits

listed above.

The depth a groove 31 is maximal where the radius in transverse cross-section-is minimal.
The maximum depth of grooves 31 may range between 0.2 and 10mm, preferably between
0.5mm and 8mm, more preferably between 1mm and 6mm, and even more preferably

between 2mm and 6mm.

The circumferential width of grooves 31 may range, e.g., from 0.1mm to 1cm, preferably from

0.2mm to 5mm, more preferably from 0.5mm to 2mm.

in an embodiment, grooves 31 may be longitudinal, i.e., extending along at least a portion of
the length of the outer surface 29 of the tampon 23. In the broadest meaning, a longitudinal
groove 31 may be any which, in the direction of its length, is not perpendicular to the
longitudinal axis 28 of the tampon 23. A longitudinal orientation of grooves 31 may be
advantageous, because such grooves 31 may decrease the outer surface 29 of the tampon
23 capable of contacting the respective structures of the applicator 1 along a given length of

the tampon 23.

In an embodiment, grooves 31 may be parallel to the longitudinal axis 28 of the tampon.
Hence, such grooves 31 will be oriented essentially in the direction of the movement of the
ejector tube 12 during the cocking step and of the tampon 23 during the ejection step. Such
grooves 31 may therefore homogensously reduce the outer surface 29 of the tampon 23
capable of contacting the respective structures of the applicator 1 along a given length of the

tampon.

In a further embodiment, longitudinal grooves 31 may be spirally or helically shaped in the
axial direction. Such grooves 31 are longer than grooves 31 paraliel to the longitudinal axis
and therefore will further reduce the outer surface 29 of the tampon 23 capable of contacting

the respective structures of the applicator 1 during use. Moreover, such grooves 31 will cover

'
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a greater circumferential area of the outer surface 29 of the tampon 23. This reduces the
chance (which may exist with grooves parallel to the longitudinal axis, as exemplified by
groove 31a in Figure 4) that a groove would be aligned with the slots 15,6 separating the
fingers 14 or petal sections 15 and would therefore not contribute to reducing the contact
between the outer surface 29 of the tampon 23 and the fingers 14 or petal sections 5 of the
applicator 1 during use of the assembly. With spirally or helically shaped grooves 31, even
when a particular groove 31 is aligned with the slots 15,6 in one position of the assembly, it
will become aligned with the fingers 14 or petal sections 15 when the ejector tube 12 is being
withdrawn or when the tampon 23 is being ejected during use.

Spirally or helically shaped grooves 31 may extend over various portions of the tampon
circumference. For example, such grooves 31 may extend over at least about 10°, 20°, 30°,
40°, 50°, 60°, 70°, 80°, 90°, 100°, 120°, 130°, 140°, 150° or over more than 150° of the
tampon circumference, e.g., over 80° to 120°, or 80° to 150°.

In a preferred embodiment, longitudinal grooves 31 extend between the insertion end 35 and
the withdrawal end 24 of the tampon. This means that such grooves 31 will extend along the
entire length of the tampon 23 or of its central portion 27. This will advantageously reduce the
total contact between the outer surface 29 of the tampon 23 and the respective structures of
the applicator 1 along the entire length of the tampon 23 or of its central portion 27 during use

of the assembly.

In a preferred embodiment, when the outer surface 29 of the tampon 23 comprises two or
more longitudinal grooves 31, these may be spaced circumferentially at regular intervals, i.e.,
at regular circumferential angle intervals. This will advantageously reduce the total contact
between the outer surface 29 of the tampon 23 and the respective structures of the applicator

1 equally around the circumference of the tampon 23 during use of the assembly.

Preferably, the distal edges 14a of the fingers 14 of the ejector tube 12 and the distal edges
Ba of the the petal sections 5 of the outer tube 3 will be longer than the width of the
longitudinal grooves 31, such that these edges 14a,5a are not capable of entering the
grooves 31 and making contact with the surface within the grooves 31. The width and number
of the grooves 31 and the size and number of fingers 14 and petal sections 5 may be
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selected such that during use of the assembly, the surface and lateral and/or distal edges of
the fingers 14 and petal sections 5 will contact a surface of the tampon which comprises at
least one groove 31. This will minimize the contact between said fingers 14 and petal sections
5 and the outer surface 29 of the tampon 23.

Preferably, the orientation of the tampon 23 in the assembly will be such that the projections
10 of the outer tube 3 do not become located within the grooves 31, as this would
compromise the engagement between the projections 10 and the distal portion of the tampon
23. To avoid orientation problems, e.g., the number of protrusions 10 may be at least one
more than the number of grooves 31, or the grooves 31 may be spiral or helical, or the
thickness of the inward projections 10 in the circumferential direction may be greater than the

width of the grooves 31 of the tampon 23.

It is to be understood that an area of radial depression on the outer surface 29 of the tampon
23, 8.g., a groove 31, also defines adjacent regions of the outer surface 29 having a greater
radius in transverse cross-section. For example, a groove 31 may define two adjacent ribs 32
which are radially relatively more protruding then said groove 31. Similarly, two nearby .
grooves 31, e.g., grooves parallel to each other, define a radially relatively more protruding rib
32 in between.

The circumferential surface of such radially relatively more protruding regions (i.e., relative to
areas of radial depression) of the outer surface 29 will define the maximum outer diameter 30
of the tampon in transverse cross-section. For example, if the outer surface 29 of the tampon
23 is provided with radially pressed longitudinal grooves 31, said grooves 31 define adjacent
longitudinal ribs 32 and the circumferential surface of the ribs 32 defines the maximum outer
diameter 30 of the tampon 23 or of its central section 27 in transverse cross-section. Such
maximum outer diameter 30 of the tampon 23 or of its central section 27 may typically range
from 5mm to 25mm, preferably from 8mm to 18mm, more preferably from 10mm to 16mm.
The circumferential surface of the ribs 32 will contact the respective structures of the
applicator 1 during use of the assembly.

Preferably, the maximum outer diameter 30 of the tampon 23 approximates the inner
diameter of the ejector tube 12, such that a contact is obtained between at least a portion of
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the outer surface 29 of the tampon 23 and the inner surface of the ejector tube 12. This
contact helps to maintain proper positioning of the tampon 23 within the ejector tube 12, In
general, the inner surface of the ejector tube 12 which is configured for contacting the tampon

is flat, i.e., essentially without distinct protrusions or depressions.

The maximum outer diameter 30 of the tampon 23 or of its central portion 27 may be
essentially uniform in the longitudinal direction, or it may vary. For example, the portion of the
tampon close to the withdrawal end 24 may have a greater maximum outer diameter 30 than
the remainder of the central section 27. Such proximal thickening of the tampon 23 may
decrease the risk of leakage of body fluids when the tampon 23 is placed in the vagina. When
the maximum outer diameter 30 of the tampon 23 or of its central section 27 varies in the

Jongitudinal direction, the change may be gradual.

In an embodiment, the density of absorbent material may be essentially the same across the
transverse cross-section of the tampon 23.

In another embodiment, the tampon 23 may comprise a central core 33 of highly compressed
absorbent fibrous material from which longitudinal ribs 32 extend radially outward. In an
embodiment, the longitudinal ribs 32 may be at least partially relatively uncompressed
compared with said core 33. The diameter of said core in transverse cross-section may be,
e.g., up to Smm.

Accordingly, in a non-limiting example, a tampon 23 suitable for the present assembly may
have a compressed, central, generally cylindrical fibre core 33 of highly compressed fibrous
material and further comprise longitudinal ribs 32 extending radially outward from said core
33 and separated by longiludinal grooves 31 in between. The longitudinal grooves 31 and ribs
32 may be parallel to the longitudinal axis (i.e., straight), or may extend spirally or helically in
the axial direction. They may also have other shapes, e.g., extend sinuscidally in the axial
direction. The longitudinal ribs 32 may be at least partially relatively uncompressed compared
with the fibre core 33, and may preferably have, in particular close to their circumferential
surface, a soft fibrous structure. The longitudinal ribs 32 may extend outward at equal
circumferential angle intervals from the fibre core 33 between the insertion end 35 and the
withdrawal end 24 of the tampon 23. Besides reducing the outer surface 29 of the tampon 23
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coming into contact with the respective structures of the applicator 1 during use of the
assembly, provision of grooves 31 also enlarges the total outer surface 29 of the tampon 23
compared to a tampon with an even cylindrical outer surface without any areas of radial
depression, such as grooves 31. This may advantageously increase the absorption capacity
and expansion capacity of the tampon 23, and thereby reduce risk of leakage. A tampon 23 of
the present invention may preferably expand widthwise (i.e., assume an increased diameter
in transverse cross-section) upon absorption of fluid, e.g., menstrual fluid. Provision of
longitudinal grooves 31 defining longitudinal ribs 32 may facilitate such widthwise expansion,

as is known in the art.

The areas of radial depression may be introduced to the outer surface 29 of the tampon 23 by
any method known in the art, e.g., by a pressing step. For example, processes to provide an
essentially cylindrical tampon blank with grooves 31, e.g., longitudinal grooves 31, are well
known in the art. Such processes and apparatuses for use in these processes are disclosed,
e.g., in WO 02/078586, EP 0 422 660, US 2002/0157222, US 5,592,725, US 5,895,408, EP 1
108 408, US 2003/0208180, WO 00/53141 and EP 0 639 363, which are hereby incorporated

by reference.

In general, such processes involve several steps. First, an essentially cylindrical tampon
blank having a circumferential surface is provided, said tampon blank usually formed by
rolling up a length of a continuous fibrous web. Next, said tampon blank is inserted in a press
comprising press jaws which include penetrating segments and pressing shoulders and the
tampon blank is simultaneously pressed in the press jaws at strip shaped sections of the
circumferential surface, wherein the penetrating segments penetrate the cylindrical blank to
form grooves 31 defining the ribs 32 and the pressing shoulders press on the circumferential
surface of the resulting ribs 32. The radial length of the penetrating segments determines the
depth of the grooves 31, the thickness of the penetrating segments controls the width of the
grooves 31 and the shape of the penstrating segments controls the shape of the grooves 31
in transverse cross-section. Depending on the radial length of the penetrating segments,
simultaneous pressing of a number of grooves 31 along the circumference of the tampon
blank may generate a highly compressed core 33 of absorbent material, from which refatively
uncompressed ribs 32 extend radially outwardly. Optionaily, the core 33 may be compressed
to a smaller extent in the area of the withdrawal end 24 of the tampon 23 than in its remaining
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area, to yield a less compressed proximal portion of a greater diameter. This may prevent
leakage of body fluids when the tampon is emplaced. Next, the tampon preform as obtained
by the above pressing may be subjscted to further radial pressure on its outer circumference
to finalize the circumferential surface of the ribs 32. In known procedures, the circumferential
surface of the ribs 32 of the tampon preform is often pressed such that the grooves 31 are
eventually enclosed, essentially forming channels, and the final tampon 23 acquires an
essentially flat cylindrical outer circumference. In the present invention, it may be preferable
that the ribs 32 of the preform are pressed only to such an extent that the grooves 31 remain
“open” along the outer circumference of the tampon 23, thus reducing the area of the outer
surface 29 of the tampon 23 capable of contacting the respective structures of the applicator
1 during use of the assembly. Also, it may be preferred that the penetrating segments used to
form the present grooves 31 are thicker than ones usually employed, such that wider grooves
31 are obtained and further pressing of the ribs 32 will not lead to “closure” of such wider
grooves 31. Further, the constricted insertion end 35, e.g., a rounded or round dome shaped
insertion end 35, may he formed by further pressing. The circumferentially extending, radially
raised portion 37 may also be provided, e.g., by pressing the tampon blank and/or the tampon
preform radially less in this portion. Optionally, the tampon blank may be provided with a
liquid-permeable sheathing, such that this is pressed simultaneously with the grooves.

A suitable process for producing tampons with grooves 31 defining interposed ribs 32, the
pressing apparatus, and the resulting tampons, for use in the present assembly, are
described in an earlier filed, not yet public patent application EP 04447289.2, herein
incorporated by reference, and a cross-section of an exemplary embodiment of such tampons
is shown in Figure 2B. Such tampons comprise at least three ribs 32 defined by grooves 31,
characterised in that at least one rib, in transverse cross-section, has a median 34 at least
partially diverging from its radius 38. As used herein to describe this type of tampons, the
term “radius of the rib” refers to the straight radial line that starts at the centre of the
transverse cross-section of the tampon and runs towards its circumference through the point
where the median of the rib crosses a fictive circle formed by the internal extremes of the
grooves. The radius of a rib 38 and the median of a rib 34 are illustrated in Figure 2B.

The present tampon 23 usually further comprises a withdrawal string 26 attached to its
withdrawal end 24 to facilitate withdrawal of the tampon 23 after use. The withdrawal string 26
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may be preferably flexible, hydrophobic, and strong enough in tension to resist breaking
during removal of the product. It may be made of any of the materials used for withdrawal
strings 26 in the art. It should be long enough. It can be a single cord, a tape, or a plurality of
strings. Materials, which have worked well as the withdrawal string 26, are a hydrophobic
cotton string, a hydrophobic polyester string or a mixture hereof. Polyester may make the
string stronger. The withdrawal string 26 can be secured to the tampon in any manner well

known to those of ordinary skill in the art.

The present tampon 23 optionally comprises a constricted insertion end 35, i.e., an insertion
end 35 having a smaller diameter in transverse cross-section than the diameter of the central
section 27 of the tampon 23. The diameter of the insertion end 35 may be greatest adjacent
to the central section 27 of the tampon and may further decrease gradually in the distal
direction 22. For example, the constricted insertion end 35 may be conical or rounded, and
may preferably have a rounded dome shape. Because the insertion end 35 is the first portion
of the tampon 23 to enter the vagina when the tampon 23 is ejected from the applicator 1,
provision of a constricted insertion end 35 provides for a smoother insertion of the tampon 23,
since the insertion end 35 may gradually displace the surrounding tissue and therefore cause
less friction. Further, the constricted insertion end 35 may enable the tampon to be inserted
deeper into the vagina, i.e., closer to the cervix, which may advantageously promote wetting
of the tampon, since the origin of the fluid to be collected is deep in the vagina. Tampons
having a constricted insertion end 35, in particular a rounded or round dome shaped insertion
end 35, are therefore generally preferred by the consumer. The constriction or rounding of the
insertion end 35 is normally done during the compression of the absorbent material to form
the tampon 23. As an example, the axial length of the constricted insertion end 35, e.g., a
rounded or round dome shaped insertion end 35, may range from about 2mm to about 25mm.

In an embodiment, the grooves 31 provided on the outer surface 29 of the tampon 23 may
extend into the constricted insertion end 35. The grooves 31 may reduce the contact between
the surface of the constricted insertion end 35 of the tampon and the petal sections 5 of the
outer tube 3 during the ejection step. The reduced contact may advantageously decrease the
disruption of the surface of the insertion end 35 by the petal sections of the outer tube 3 which
may occur during the sjection step. Such disruption of the surface of the insertion end 35 may
cause release and loss of fibre material from the insertion end 35 during the ejection step.
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This may be particularly important, because the insertion end 35 may often be less
compressed than the remainder of the tampon 23 and often may not be pravided with any
sheathing on its surface, and therefore may be more susceplible to disruption of its outer

surface in use of the assembly.

The grooves 31 may extend all the way to the distal extreme 36 of the constricted insertion
end 35 or may extend only partially into the constricted insertion end 35 and terminate before
reaching the distal extreme 36 of the insertion end 35. For example, the grooves 31 may
gradually taper in their depth and/or width toward the distal exireme 36 of the constricted
insertion end 35. In general, the grooves 31 need not extend fo the distal extreme 36 of the
constricted insertion end 35 as this faces the central opening & in the outer tube 3 and usually
does not come into contact with the petal sections 5 during the ejection step. Moreover, it
may be preferable for injection into the vagina that the most distal portion 36 of the insertion

end 35 is smooth.

Absorbent fibrous material usable in the tampon according to the invention may consist of any
absorbent material having acceptable absorbency and modulus of elasficity properties that is
capable of absorbing andfor retaining liquid. The absorbent structure can be manufactured in
a wide variety of sizes and shapes and from a wide variety of liquid-absorbing materials. It is,
of course, desirable to use absorbent materials having a minimum content of extraneous
soluble materials since the product may be retained in the body for a considerable period of
time. Retained soluble extraneous materials could cause a safety hazard if they are toxic,
irritant, or sensitive. A representative, non-limiting list of useful materials includes cellulosic
materials, such as rayon, cotton, wood pulp, creped cellulose wadding, tissue wraps and
laminates, peat moss, and chemically stiffened, modified, or cross-linked cellulosic fibres;
synthetic materials, such as polyester fibres, polyolefin fibres, absorbent foams, e.g. a flexible
resilient polyurethane foam, absorbent sponges, super-absorbent polymers, absorbent gelling
materials; formed fibres, such as capillary channel fibres and muiti limbed fibres; synthetic

fibres, or any equivalent material or combinations of materials, or mixtures of these.

In an preferred embodiment, the absorbing capacity of the present tampon may be further
improved by selecting more absorptive material. When using material that absorbs more, the
tampons are less voluminous, thus facilitating easier insertion and, especially when the
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tampon is not saturated, withdrawal of the tampon. Therefore, fibrous material usable in the
tampon according to the invention may comprise more absorptive materials such as eg.
open-celled foam. The use of more absorptive material will also further reduce the risk of

leakage and by-pass.

A tampon of the invention may optionally be provided with one or more markings on the
surface. A marking may be provided by any mean means including printed using inks, or by
impression. A marking may comprise any features including alpha numerals, graphic
ilustrations, patterns and/or photographic illustration. A marking may be, for example,
information such as expiry date, absorbent capacity, use instruction, warming indications.
Where a tampon is provided with information, it is an information carrier, A marking may also
be advertising. A marking may provide product appeal to the user or groups of users. For
example, it may comprise images, patterns, graphics or alpha numerals designed to appeal to
a mind set of a user group by way of aesthetic appearance andfor life-style association (e.g.

cartoons, logos etc.).

A tampon of the invention may optionally be provided in one or more colours. Colours may be
printed as mentioned abave, or impregnated into the material. A colour may indicate an expiry
date, an absorbent capacity, a size or other information regarding the product. A colour may
be designed to appeal to a mind set of a user group by way of aesthetic appearance and/or

life-style association.

A tampon of the invention may optionally be provided with chemical indicator that is capable
of indicative colour change. Such indicator may show, for example, a medical condition. The
chemical indicator may react within one or more agents in bodily fluids to indicate an
abnormality. For example, a chemical indicator may change colour when a subject is suffering
such as anaemia (by detecting iron/haemoglobin density), diabetes (by detecting glucose),
position in the menstrual cycle (by detecting hormones), the presence of sexually transmitted
diseases (by detecting antigens towards for example, gonarrhea, syphilis, hepatitis A, B or C,
herpes, HIV, chlamydia) etc.

In an embodiment, the surface of the tampon 23 may be at least partially provided with a
liquid-permeable sheathing. The sheathing provides a smoother surface which decreases the
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friction between the tampon surface 29 and the respective structures of the applicatar 1
duting the use of the assembly. By reducing the friction, the sheathing facilitates easier
withdrawal of the sjector tube 12 and decreases the likelihood of proximal dispiacement of the
tampon 23 during the cocking step. Moreover, the sheathing also protects the underlying
fibrous material of the tampon 23 against disruption by the respective structures of the
applicator 1 during use of the assembly. This decreases the chance that fibres would be
releasad from the outer surface 29 of the tampon 23 during use of the assembly and thereby
reduces the likelihood of loss of tampon material. Hence, provision of the sheathing further

helps to solve the problems of prior art assemblies.

In an embodiment, the sheathing may be provided on the tampon blank before this is pressed
to introduce areas of radial depression, in particular grooves 31, to the outer surface 29 of the
tampon 23. Hence, areas on the tampon blank provided with the sheathing will be pressed
radially to form the grooves 31 and, as a result, the sheathing will cover the surfaces of both
the grooves 31 and the ribs 32 of the tampon. In this embodiment, the contact between the
tampon 23 and the respective structures of the applicator 1 is reduced during use of the
assembly due to the presence of the grooves 31 on the outer surface of the tampon 23.
Moreover, the sheathing reduces the friction between the circumferential surface of the ribs
32 (i.e., areas of the tampon surface 29 which do contact the respective structures of the
applicator 1) and respective structures of the applicator 1 during use of the assembly. Further,
the sheathing also protects the tampon surface against the release of fibre material.

The sheathing typically does not decrease the absorbency, suction capacity or the
expansibility of the tampon 23. The use of sheathings on tampons is well known in the art, as
are suitable materials for such sheathings and methods to provide tampons with such
sheathings. An exemplary disclosure of these aspects can be found in US 4,816,100. For
example, the sheathing may consist of an airlaid nonwoven covering material made of
tangled, at least in part thermoplastic, heatsealing fibres or of a perforated piastic film, such
as a three-dimensional apertured film, or the like. To maintain the absorbing capacity and
expansion capacity of the tampon, said sheathing may preferably be a stretchable or elastic
liquid-permeable sheathing.
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Usually, the sheathing is not provided at the insertion end 35 of the tampon in order to
provide better access of the menses to said insertion end 35.

In another embodiment, the tampon 23 further comprises a radially raised, circumferentially
extending portion 37 which is provided proximally adjacent to the insertion end 35. The
maximum outer diameter of said radially raised portion 37 is greater than the maximum outer
diameter 30 of the central section 27 of the tampon 23, or at least of the part of the central
section 37 proximally adjacent to said radially raised portion 37. For example, the maximum
outer diameter of said radially raised portion 37 may be between 0.1mm and Smm greater
than the maximum outer diameter 30 of the central section 27 proximaily adjacent to said
portion 37. The radially raised portion 37 is usually formed during the compression of the
absorbent material to form the tampon. Hence, the tampon blank is compressed radially less
where the radially raised portion 37 is to be located. The axial width of the radially raised
portion may be, e.g., between about 0.5mm and about 7mm. Hence, the circumferentially
extending, radially raised portion 37 may be a continuous radially raised ring or may be
formed by a plurality of circumferentially aligned, radially raised protrusions.

The radially raised portion 37 of the tampon 23 is thus configured to overlap radially with the
projections 10 on the distal inner surface of the outer tube 3. Hence, the radially raised
portion 37 of the tampon 23 is adapted to engage or interlock with the projections 10 on the
outer tube 3, therehy preventing the displacement of the tampon 23 in proximal direction 21
during withdrawal of the ejector tube 12 from the outer tube 3 over the stored tampon 23.

" Moreover, when the assembly is prepared for use, the tampon 23 may be disposed in the

distal end 13 of the ejector tube 12 such that the inwardly flexible fingers 14 of the ejector
tube 12 abut the proximal boundary 25 of the radially raised portion 37 of the tampon 23 and
define an opening which has a smaller diameter than said radially raised portion 37 (as in
Figure 3A and 3B). In this configuration, the radially raised portion 37 and the insertion end 35
of the tampon protrude from the distal opening of the ejector tube 12, while the remainder of
the tampon is disposed within the ejector tube 12. The engagement of the fingers 14 against
the proximal boundary 25 of the radially raised portion 37 prevents the tampon 23 from re-
entering the ejector tube 12 and thereby maintains the proper positioning of the tampon 23
within the assembly.
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In an embodiment, the grooves 31 may extend into the radially raised portion 37, and further
through this portion 37 into the insertion end 35, In such case, the orientation of the tampon
23 in the assembly will preferably be such that the projections 10 of the outer tube 3 do not
become located within the grooves 31, as this would compromise the engagement between
the projections 10 and the radially raised portion 37. To avoid orientation problems, e.g., the
number of protrusions 10 may be at least one more than the number of grooves 31, or the
grooves 31 may be spiral or helical, or the thickness of the inward projections 10 in the
circumferential direction may be greater than the width of the grooves 31 of the tampon 23.

In an embodiment, the radially raised portion 37 of the tampon 23 is continuous with the
constricted insertion end 35. For example, the radially raised portion 37 may have the
greatest maximum outer diameter at its proximal boundary 25 and said diameter may further
gradually decrease In the distal direction 22. Here, the proximal boundary 25 of the radially
raised portion 37 would form a base of a rounded enlarged head of the tampon 23. Such
tampon would have a “mushroom shape”, i.e., the tampon 23 may be mushroom-shaped. The
enlarged head may be, e.9., quasi-spherical, or may be axially prolonged or flattened.

Alternatively, the radially raised portion 37 may maintain a relatively uniform maximum outer
diameter over a particular axial length, e.g., 0.5mm to Smm and may then continue into a
constricted insertion end 35. Such tampon would have a “rivet shape”, L.e., the tampon 23
may be rivet-shaped. The insertion end may be, e.g., quasi-spherical, or may be may be

axially prolonged or flattened.

A tampon 23 according to the present invention may take various dimensions and sizes. For
example, the length of the tampon 23 may range between 20mm and 70mm, preferably
between 35mm and 60mm, and more preferably up to 55mm. For example, the weight of the

tampon 23 may range between about 1.5g and 6.5g.
Accordingly, in view of the above description, in an embodiment the present invention
provides an assembly comprising:

—  a compact tampon applicator 1 made of at least partially flexible material, such as plastic,
and comprising an ejector tube 12, an outer tube 3 dimensioned to fit closely and
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telescopically over said sjector tube 12 and having a distal discharge end 4, a restraining
means 2 between said tubes 3,12 for preventing the disassembly of said ejector tube 12
from said outer tube 3 in the proximal direction 21, and one or more inward projections 10
formed along the inner circumference adjacent to the distal end 4 of the outer tube, and

a tampon 23 having a longitudinal body defining a constricted insertion end 35, a
withdrawal end 24, a central section extending there between 27, a longitudinal axis 28,

and an outer surface 29,

characterised in that said tampon 23 has the following features:

it consists essentially of compressed absorbent fibrous material,

it has length between about 35mm and about 60mm,

it has weight between about 1.5g and about 8.5g, and

the outer surface 29 of the tampon 23 comprises at least three radially pressed
longitudinal grooves 31 deﬂhing adjacent longitudinal ribs 32, wherein the outer
circumferential surface of the ribs 32 defines the maximum outer diameter 30 of the
tampon 23 in transverse cross-section of between about 8mm and about 18mm, and said
longitudinal grooves 31 define areas on the outer surface 29 having a smaller diameter in
{ransverse cross-section than said maximum outer diameter of the tampon 23, whereby
the contact between the outer surface 29 of the tampon 23 and the ejector tube 12 and/or

the outer tube 3 is reduced.

In another embodiment, the present invention provides a tampon applicator assembly

comprising:

an ejector tube 12;

an outer tube 3 dimensioned to fit closely and telescopically over said ejector tube 12 and
having a distal discharge end 4 and one or more inward projections 10 formed along the
inner circumference adjacent to the distal end 4 of the outer tube 3;

a restraining means 2 between said tubes 3,12 for preventing the disassembly of said
ejector tube 12 from said outer tube 3 in proximal direction 21;

a tampon 23 comprising a radially raised, circumferentially extending portion 37 provided

proximally adjacent to insertion end 35 of the tampon,

characterized in that sald one or more inward projections 10 of the outer tube 3 are

configured to interlock with said radially raised, circumferentially extending portion 37 of the
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tampon 23, thereby preventing the tampon 23 from being displaced in the proximal direction
21 when the ejector tube 12 is withdrawn from the outer tube 3 over the stored tampon 23.

In another embodiment, the present invention provides a tampon applicator assembly

comprising:

- an ejector tube 12;

_  anouter tube 3 dimensioned to fit closely and telescopically over said ejector tube 12 and
having a distal discharge end 4 and one or more inward projections 10 formed along the
inner circumference adjacent to the distal end 4 of the outer tube 3;

— a restralning means 2 between said tubes 3,12 for preventing the disassembly of said
ejector tube 12 from said outer tube 3 in proximal direction 21;

— atampon 23 capable of expanding widthwise upon absorption of fluid and comprising a
radially raised, circumferentially extending portion 37 provided proximally adjacent to
insertion end 35 of the tampon, and further comprising et least one area of radial
depression on outer surface 29 of the tampon 23

characterized in that

- said one or more inward projections 10 of the outer tube 3 are configured to interlock with
said radially raised, circumferentially extending portion 37 of the tampon 23, thereby
preventing the tampon 23 from being displaced in the proximal direction 21 when the
jector tube 12 is withdrawn from the outer tube 3 over the stored tampon 23, and

_ said at least one area of radial depression on the outer surface 29 of the tampon 23 is
configured to reduce friction between the outer surface 29 of the tampon 23 and the
gjector tube 12 when the ejector tube 12 is withdrawn from the outer tube 3 over the

stored tampon 23.

In another aspect, the present invention further provides for use of the present assembly of a
compact tampon applicator and a tampon to discharge said tampon. The tampon is in
particular a catamenial tampon and may be discharged within a body cavity, in particular
vaginal cavity. Thereby, the tampon may be placed within said cavity.

In another aspect the present invention also relates to methods of production of the present
assembly and of its parts and to an apparatus for producing the present assembly and its

parts.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. An assembly comprising:

a compact tampon applicator made of at least partially flexible material and
comprising an ejector tube, an outer tube dimensioned to fit closely and telescopically
over said jector tube and having a distal discharge end, a restraining means between
said tubes for preventing the disassembly of said ejector tube from said outer tube in
the proximal direction, and one or more inward projections formed along the inner
circumference adjacent to the distal end of the outer tube, and

a tampon having a longitudinal body defining a constricted insertion end, a
withdrawal end, a central section extending therebetween, a longitudinal axis, and an
outer surface,

characterised in that said tampon has the following features:

it consists essentially of compressed absorbent fibrous material,

it has length between 35mm and 60mm,

it has weight between 1.5g and 6.5g, and

the outer surface of the tampon comprises at least three radially pressed
longitudinal grooves defining adjacent longitudinal ribs, wherein the outer
circumferential surface of the ribs defines the maximum outer diameter of the tampon
in transverse cross-section of between 8mm and 18mm, and said longitudinal grooves
define areas on the outer surface having a smaller diameter in transverse cross-section
than said maximum outer diameter of the tampon, whereby the contact between the
outer surface of the tampon and the ejector tube and/or the outer tube is reduced.

2. An assembly according to claim 1, wherein the one or more inward projections
of the outer tube are between 0.2 mm and 5 mm thick in the circumferential direction.
3. An assembly according to claims 1 or 2 wherein said tampon comprises a core
of compressed absorbent fibrous material from which said longitudinal ribs extend
radially outward.

4, An assembly according to claim 3, wherein said longitudinal ribs are at least
partially uncompressed compared with said core.

S. An assembly according to any one of claims 1 to 4, wherein said longitudinal
grooves are parallel to the longitudinal axis or are spirally or helically shaped in the
direction of the longitudinal axis.

6. An assembly according to any one of claims 1 to 5, wherein said longitudinal
grooves extend between the insertion end and withdrawal end of the tampon.

7. An assembly according to claim 6, wherein said longitudinal grooves are spaced
at regular circumferential angle intervals,
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8. An assembly according to any one of claims 1 to 7, wherein said longitudinal
grooves extend into the constricted insertion end.

9. An assembly according to any one of claims 1 to 8, wherein the outer surface of
the tampon is at least partially provided with a liquid permeable sheathing.

10.  An assembly according to any one of claims 1 to 9, wherein the tampon is
capable of expanding widthwise upon absorption of fluid.

11, An assembly according to any one of claims 1 to 10, wherein the tampon further
comprises a radially raised, circumferentially extending portion provided proximally
adjacent to the constricted insertion end and configured to engage with the inward
projections of the outer tube and thereby prevent displacement of the tampon in the
proximal direction during withdrawal of the ejector tube from the outer tube over the
stored tampon.

12. An assembly according to claim 11, wherein the tampon is mushroom-shaped.
13. An assembly according to claim 11, wherein the tampon is rivet-shaped.

14. A method to manufacture an assembly according to any one of claims 1 to 13,
comprising disposing said tampon within said tampon applicator.

15.  Use of the assembly according to any one of claims 1 to 16 for discharging said
tampon.

16.  An assembly substantially as hereinbefore described and with reference to the
accompanying drawings.
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