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Tampon

Field of the invention
The present invention relates to a tampon suitable for feminine hygiene and/or medical

purposes.

Background

Intravaginal tampons are in common use by women for the retention of fluids or menses
discharged along the walls of the vagina during the menstrual cycle. The menstrual
discharge, comprising endometrial cells, secretions and blood, is intermittent and takes place
over hours and days. The blood and other matter exude following the line of gravity.
Sometimes the flow is light, sometimes heavy. Intravaginal tampons are usually formed of
absorbent materials such as cotton, rayon cellulose wading, synthetic sponge, cellulose fluff,
synthetic fibres or combinations of these materials and compressed or moulded usually to a

generally cylindrical configuration of a size to fit within the vaginal tract.

Tampons having an insertion end, a withdrawal end, a withdrawal cord and a central section
extending therebetween are well known in the art. From the prior art, cylindrical shaped
tampons are known having ribs defined by grooves, said ribs extending radially outwards.
Such tampons are known for example from 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.

Tampons with grooves in the longitudinal direction of the tampon are known in the art.

For instance, WO 02/078586 and WO 02/076357 disclose tampons having spirally shaped
grooves. The outer surface of the tampons provided with spirally shaped, pressed longitudinal
grooves describing a straight path in the longitudinal direction of said tampon. However, a
disadvantage of such spirally-grooved tampon is that its absorption of fluid is generally
insufficient and relatively slow, such that by-pass and leakage problems may occur after the

tampon has been put into use.
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EP 1 459 720 describes a vaginal tampon having sinusoidal grooves along the outer surface,
separated by longitudinal ribs. The grooves and ribs in these tampons follow an undulating
path in the longitudinal direction of the tampon, which shows a periodic pattern. More in
particular, the grooves and ribs follow an undulating path, with alternating larger and smaller

curvatures.

Grooved tampons are generally manufactured by bringing fibrous material between press
jaws. In the prior art, pressing machines are known to have penetrating segments, which form
ribs defined by grooves and which penetrate the absorbing material in essentially a radial
direction, i.e. in a direction leading to the central axis of the tampon. As a result, the ribs
extend radially outwards and their medians form an essentially straight line towards the
central axis of the tampon. Such machines are known for example from EP 0 422 660 and EP
0 639 363.

A grooved tampon can be formed with the following steps: rolling up a length of a continuous
fibrous web to form a generally cylindrical tampon blank with a circumferential surface;
simultaneous radial pressing of narrow, strip-shaped sections of the circumferential surface of
the tampon blank arranged in a spaced manner to form a number of longitudinal grooves
which are separated from one another by relatively uncompressed longitudinal ribs which
extend radially outwards from a relatively compressed core, the core being compressed to a
smaller extent in the area of the recovery end of the tampon than in its remaining area; and
pressing of outer ends of the longitudinal ribs radially inwards to form a soft, smooth
circumferential surface, while the relatively uncompressed fibrous structure of the ribs is

preserved.

However, a problem associated with the above-described tampons having only sinusoidally-
shaped grooves in the longitudinal direction is that their process of manufacture is
complicated, showing a low efficacy, and involving considerable material loss. More in
particular, a problem can occur during insertion and/or withdrawal of a tampon in and/or out of
the pressing apparatus. Friction can occur between the tampon grooves and the pressing
apparatus. Elements of the pressing apparatus may obstruct the tampon in its path out of the
pressing apparatus. As a consequence thereof sinusoidally-shaped tampons grooves can at
least partly be destroyed when taking the compressed tampons out of the pressing
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apparatus. Tampons with partly destroyed ribs and grooves are of lower quality, can not be
commercialized and have to be thrown away. This implicates a substantial loss of material,
inefficiency of the production system and considerable increase in production costs of the
tampons. In addition, obstruction during insertion and/or withdrawal of the tampon out of the
pressing apparatus is disadvantageous in view of rapid and mass production of these tampon

products.

In view hereof, it is clear that there is a need in the art for a tampon, which overcomes one
ore more of these problems of the prior art. More in particular, there is a need in the art for a
tampon of which the manufacture process is improved. There is also a need in the art for a
tampon having improved absorption capacity compared to spirally-grooved tampons known in

the prior art.

It is therefore an object of the invention to provide a tampon with an improved configuration,
which is easier and more cost effective to fabricate. More in particular, it is an object of the
invention to provide a tampon, which can be easily retracted out of a pressing apparatus
without substantially destroying the formed grooves and ribs of the tampon.

It is further an aim of the invention to provide a tampon of which the grooves and ribs do not
describe a straight or periodic path in the longitudinal direction of the tampon.

It is further an aim of the invention to provide a tampon of which the grooves and ribs are

inclined to the longitudinal axis of the tampon.

The present invention further aims to provide a tampon having improved absorption capacity

compared to spirally-grooved tampons known in the prior art.

It is further an aim of the invention to provide a tampon that is soft to the touch and therefore

comfortable to insert into the body cavity.

The advantages of the present tampons will become clear to the persons skilled in the art

from the description and the accompanying figures provided below.
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Summary

The present invention relates to a tampon in particular for feminine hygiene having a
longitudinal body showing in compressed condition a length L in the axial direction of the
tampon body and a width W in the transversal direction of the tampon body, whereby said
tampon essentially consists of compressed absorbent fibrous material and has an outer
circumferential surface which is at least partially provided with inclined longitudinal grooves
that are separated from each other by inclined longitudinal ribs. The longitudinal body is

essentially of a cylindrical shape.

Inclined means that the path of the rib, groove as seen from the surface of the tampon does

not run parallel to the longitudinal axis of the tampon but is inclined thereto.

The tampon is further characterized in that the path of said groove and/or said rib as seen
from the surface of the tampon, lies along an inclined longitudinal line of said tampon, said
path corresponding to a continuous curved line having only one point of inflection through the
inclined longitudinal line, which inflection point defines one convex part and one concave part

with respect to the line.

The "inclined longitudinal line" is a straight imaginary line drawn on the surface of the tampon,
along the longitudinal body, and which is inclined to the longitudinal axis. When the tampon is
viewed end on (i.e. along the Y axis, or along arrow 21 in Figure 1A), the distal (23) and
proximal (22) end points of the inclined longitudinal line (20) do not coincide as would be seen
if the line ran parallel to the longitudinal axis. Instead, the distal and proximal end points of the
line are offset. The angle of the offset, called beta, when viewed along the Y axis, can be plus
orminus 1, 2, 3, 4,5,6,7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 43, 44, 45, 46, 47, 48, 49,
50, 55, 60, 65, 70, 75, 80, 85, 89, 90 deg, or a value in the range between any two of the
aforementioned values, preferably 10 to 50 deg, more preferably 20 to 40, and most
preferably 25 to 30 deg. It may be -10 to -50 deg, more preferably -20 to -40, and most
preferably -25 to -30 deg. In the preferred range, the production process is improved in the

compression and the ejection of the pressed product.
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The term “continuous” as used herein refers to a curve or function, which extends without

break or irregularity.

As used herein, the term “convex part’, refers to a part of a curve that curves or bulges
outward. The convex part may be open or closed. An “open convex part’ refers to a curve
which does not include a point wherein the first derivative is zero. A point wherein the first
derivative is zero corresponds to a maximum or a minimum in the curve. In this case the
convex part of the curve may approach an asymptote which is parallel to the inclined
longitudinal line (20), and the maximum or minimum may be present at infinity. A “closed
convex part’ refers to a curve which includes only one point wherein the first derivative is

Zero.

As used herein, the term “concave part’, refers to a part of a curve that curves inward. The
concave part may be open or closed. An “open concave part’ refers to a curve which does
not include a point wherein the first derivative is zero. A point wherein the first derivative is
zero corresponds to a maximum or a minimum in the curve. In this case the concave part of
the curve may approach an asymptote which is parallel to the inclined longitudinal line (20),
and the maximum or minimum may be present at infinity. A “closed concave part’ refers to a

curve which includes only one point wherein the first derivative is zero.

The term “point of inflection” refers to the point on a curve where the curvature of the curve
changes; and in particular to a point where the curve changes from a convex to a concave
curves or to a convex part of a curve to a concave part of a curve, or vice versa. Such point is

in particular characterized in that the second derivative thereof is zero.

In a particularly preferred embodiment, the tampon is in particular characterized in that the
path of said grooves and/or said ribs along the inclined longitudinal line (20) of said tampon
corresponds to the function
y=ax"

wherein m is an odd positive whole number which is different from 1,

wherein a is different from zero,

wherein y corresponds to a value in an axis (y-axis) along the inclined longitudinal line

(20), and
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wherein x corresponds to a value in an axis (x-axis) along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).

In another particularly preferred embodiment, the path of said grooves and/or said ribs in the
inclined longitudinal direction of said tampon ie. along the inclined longitudinal line

corresponds to a hyperbolic function or an inverse hyperbolic function.

The present tampons have an outer circumferential surface which is provided with inclined
ioingitudinai grooves andi/or ribs that show an optimally curved path in the direction of the

tampon body, such that the obtained grooves show an optimal length and curvature.

The present configuration of the grooves gives the present tampon several important

advantages.

On one hand, the grooves in the present tampons are substantially longer than grooves which
follow an essentially straight path in the longitudinal direction, such as spirally-grooved
tampons. Longer grooves as present in the present tampons substantially improve the
tampons’ absorptive capacity. The inclined groove configuration of the present tampon thus
gives substantially more expansion and absorption capacity to the tampon, compared to
tampons having grooves that follow an essentially straight path.

On the other hand, the present tampons do not show the problems of tampons having
periodical grooves, the latter grooves being too long to provide sufficient continuity to the
grooves. Tampons showing grooves cannot be retracted out of a pressing apparatus without
undergoing considerable friction which could at least partly destroy the formed grooves, as
explained above. Such grooves follow a periodic path in the longitudinal direction of the
tampon body that shows more than one point of inflection. There is thus more than one point
where the direction of the groove path changes in the longitudinal direction of the tampon
body. The path of such grooves thus shows several points where friction may occur with
elements of a pressing apparatus, which greatly complicates their efficient fabrication
process.

The present invention provides tampons having an improved configuration, which permits
facilitated and more effective production of the tampon. More in particular, due to the
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particular configuration of the tampon, during manufacture, and more precisely when taking
the tampons out of the pressing apparatus, grooves and ribs are not again partly destroyed.
At the end of the pressing operation, the tampon is normally withdrawn out of the pressing
apparatus in a longitudinal direction. The penetrating segments of the press jaws are normally
not completely raised out of the tampon grooves during this withdrawal action. However, in
the present configuration, the penetrating segments do not substantially hinder or obstruct
withdrawal of the tampons. Withdrawal of the finished tampon is essentially done in a straight
line. Because the present tampons show grooves that follow a path showing one point of
infiection, iricion Deiween the tampon grooves and the pressing apparatus can be
considerably minimized. Advantageously, the production process for preparing tampons is
thus more efficient in terms of time and the loss of material can be significantly reduced.

In another aspect, the invention relates to a method for producing a tampon, comprising the
steps of:

- providing a tampon blank of fibrous material having a longitudinal axis;

- compressing in a press the tampon blank and forming inclined longitudinal grooves at
an outer circumferential surface of the tampon, where the path of a groove lies along
an inclined longitudinal lines in the longitudinal direction of said tampon, which groove
follows the path of a continuous curved line having one point of inflection defining one
convex part and one concave part in respect of the line, and

- withdrawing said pressed tampon out of the press in a longitudinal direction of the

tampon body.

In yet another embodiment, the invention relates to a press suitable for manufabturing of a
tampon according to the invention by pressing absorbing material radially, and comprising
press jaws including penetrating segments for pressing the absorbing material radially and

pressing shoulders.

Those skilled in the art will immediately recognise the many advantages of the present

invention from the detailed description and accompanying figures provided below.
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Description of the figures

Figure 1A shows a illustration of an tampon showing for clarity, one curved groove which lies
along an imaginary inclined longitudinal line. Figure 1B shows a view of the tampon end on,
and the angle adopted between the distal and proximal ends of the inclined longitudinal line.
Figure 2 and 3 are schematic illustrations of embodiments of a tampon according to the
invention. In the representations, the grooves and ribs are accentuated in order to better
illustrate their curved path in the longitudinal direction of the tampon body.

Figure 4 schematically represents the periodic path of grooves and ribs of a prior art tampon
in the longitudinal (axial) direction Y of the tampon.

Figure 5 schematically represents a path followed by grooves and ribs of a tampon according
to the invention in the inclined longitudinal (axial) direction y of the tampon.

Figure 6 A to C represents different embodiments of tampons according to the present
invention showing 4, 6 and 8 grooves respectively.

Figure 7 A to C respectively represents a function corresponding to a hyperbolic sine of x, a
hyperbolic tangent of x, and an inverse hyperbolic tangent of x along the inclined longitudinal
line (20).

Detailed description of the invention
The present invention relates to a tampon suitable for feminine hygiene and medical purpose
having a longitudinal body in an essentially cylindrical shape. The tampon may be provided

with an insertion end and a withdrawal end.

In compressed condition, the tampon has a length L and a width W. In compressed condition
the length of the tampon is indicated with L. The term “length of the tampon” refers to the
length in axial direction Y of the tampon body. The term “width of the tampon” refers to the

width of the tampon body in transversal direction X in compressed condition.

The tampon essentially consists of compressed absorbent fibrous material and has an outer
circumferential surface which is at least partially provided with longitudinal ribs defined by
longitudinal grooves. It is noted that the terms “absorbent fibrous material” and “absorbent

fibers” are used herein as synonyms.
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The present tampon is in particular characterized in that the path of said tampon groove
and/or tampon rib lies along an inclined longitudinal line of said tampon in the longitudinal
direction of the tampon, said corresponding to a continuous curved line, and preferably to a
curved line showing a convex part which is separated from a concave part by a single point of

inflection.

For definitions for “convex parf’, “concave part’, "inclined longitudinal line"and “point of

inflection” reference is made to the summary section of this application.

In a preferred embodiment, said point of inflection is substantially located in the middle part of
the tampon longitudinal body. Preferably point of inflection is located in an area covering the
middle 50 % of the tampon longitudinal body area. Even more preferred, this point of
inflection is located about an imaginary transversal line on the tampon at length L/2. It is
noted that it is of utmost importance in the present tampon configuration that only one point of
inflection is provided in the path of the tampon grooves. Because there is only one point of
inflection, the path of the grooves will undergo only one change in direction. As a
consequence thereof, friction between the tampon grooves and the pressing apparatus can

be considerably minimized.

In a preferred embodiment, the tampon is characterised in that the path of the tampon
grooves and/or tampon ribs in the longitudinal direction of the tampon corresponds to an
inclined continuous curved line, which is point symmetric in relation to said point of inflection.

In a particularly preferred embodiment, the tampon is characterised in that the path of the
tampon grooves and/or tampon ribs in the longitudinal direction of the tampon corresponds to
a continuous curved line which does not show a point having a first derivative equal to zero.
In other words, the curve describing path of the grooves and/or ribs along the inclined

longitudinal line of the tampon body does not show a minimum and/or maximum.

The path of each tampon groove and/or tampon rib along the inclined longitudinal line of the
tampon corresponds to a continuous curved line, which preferably does not show any points
wherein a first derivative is equal to zero. However, in an alternative embodiment, the path of
a groove and/or tampon rib along the inclined longitudinal line of the tampon may correspond
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to a curved line showing one or two points which have a first derivative equal to zero. A first
such point may be located in an area covering the top 25 % of the tampon longitudinal body
area, and for instance be located in the insertion end of the tampon. A second such point may
be located in an area covering the bottom 25% of the tampon longitudinal body area, and for
instance be located in the withdrawal end on the tampon. In an embodiment, a tampon is
provided, wherein said curved line shows only one point which has a first derivative equal to
zero, whereby a first point is located in an area covering the top 25 % or in an area covering
the bottom 25% of the tampon longitudinal body area. In another embodiment, a tampon is
provided wilerein said curved iine shows maximally two points which has a first derivative
equal to zero, whereby a first point is located in an area covering the top 25 % and a second
point is located in an area covering the bottom 25% of the tampon longitudinal body area. In
yet another embodiment, a tampon is provided wherein said point wherein the first derivative
equal to zero is located at the top of the tampon, i.e. at - Y2 L, and/or at the bottom of the

tampon, i.e. at + Y2 L.

As further indicated below, the insertion end of the tampon may have undergone some
deformation in order to have a dome shape or the like. It will be understood from the present
invention that the above-indicated first point may be integrated into the dome-like deformation
of the insertion end. Likewise, as further indicated below, the withdrawal end of the tampon
may also have undergone some deformation, e.g. in order to have a constricted shape. It will
be understood from the present invention that also in such case the above-indicated second

point may be integrated into the deformation of the withdrawal end.

In a preferred embodiment, the path of the grooves and/or the ribs in the longitudinal direction
of said tampon corresponds to a curved line showing the function
y=ax"

wherein m is an odd positive whole number which is different from 1,

wherein a is different from zero,

wherein y corresponds to a value in an axis (y-axis) along the inclined longitudinal line

(20), and

wherein x corresponds to a value in an axis (x-axis) along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).



10

15

20

25

30

WO 2007/088057 PCT/EP2007/000872

11

The above-referred function is a power function wherein x and y are the variables that are to
be related, parameters a and m describe the relationship. The parameter a moves the values
for x™, up or down as an increase or decrease, respectively. The parameter m, determines
the function’s rates of growth or decay. Preferably the parameter m is a positive and odd
whole number, different from zero and one and for instance 3, 5, 7, 9, etc.. the parameter a is
different from zero and may for instance be -6, -5, -4, -3, -2, -1, 1, 2, 3, 4, 5, 6, etc. The
longitudinal grooves and/or ribs preferably extend over at least 25° to 80° of the tampons’

circumference, and preferably over 30 to 45° of the tampons’ circumference.

In a particularly preferred embodiment, the invention relates to a tampon having an outer
circumferential surface that is provided with longitudinal ribs defined by longitudinal grooves,
whereby said groove and/or said rib follows a path in the longitudinal direction of said tampon
(i.e. along the inclined longitudinal line) which corresponds to a curved line showing the

function y = x°.

In alternative preferred embodiment, the invention relates to a tampon having an outer
circumferential surface that is provided with longitudinal ribs defined by longitudinal grooves,
whereby said groove and/or said rib foliow in the longitudinal direction of said tampon (i.e.
along the inclined longitudinal line) the path of a continuous hyperbolic function or to a
continuous inverse hyperbolic. The term “continuous” as used herein refers to a curve or

function, which extends without break or irregularity.

In a particularly preferred embodiment, the hyperbolic function corresponds to any of the
following hyperbolic functions y = sinh (x) or y = tanh (x) wherein y corresponds to a value in
an axis along the inclined longitudinal line (20), and wherein x corresponds to a value in an
axis along the surface of the tampon, which axis is perpendicular to y. The function y =
sinh(x) corresponds to a hyperbolic sine of x (see Fig. 6A), and can also be written as y=
sinh(x) = (e*-e™)/2. The function y = tanh(x) corresponds to a hyperbolic tangent of x (see Fig.
6B), and can also be written as y= sinh(x)/cosh (x) whereby sinh(x) is (e*-e™*)/2 and cosh(x) is
(e*+e™)/2.

In a particularly preferred embodiment, the inverse hyperbolic function corresponds to the
function y = artanh (x), wherein y corresponds to a value in an axis along the inclined
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longitudinal line (20),, and wherein x corresponds to a value in an axis along the surface of
the tampon, which axis is perpendicular to y. The function y = artanh(x) corresponds to
inverse hyperbolic tangent of x (see Fig. 7C).

The values for x and y in the above-indicated power or hyperbolic function may be as follows:
X may be a value that is comprised between + 2W and — 2W and y may be a value that is

comprised between + Y.L and - VL.

On the tampon of the present invention, an x,y coordinate system can be represented, such
that inclined longitudinal straight line 20 across the surface of the tampon is the y-axis, and
the line perpendicular thereto, along the surface of the tampon is the x-axis (24). See Figure
1A.

On a tampon according to the present invention an XY coordinate system can also be
present, and represented such that the Y axis divides the tampon in two halves in transversal
direction and the X axis divides the tampon in two halves in axial direction (see also Figure 2).

The present tampons provide several important advantages.

The inventors have found that tampons comprising such grooves showing the herein defined
path are easier and more time and cost effective to fabricate. The production of the tampon
according to the invention is possible with tools (press jaws), which are able to radially press
the fibrous material of the tampon blank. More in particular, the invention is in particular very
suitable for being manufactured using a press apparatus showing press jaws with penetrating

segments and/or cogs.

It is to be noted that "radial" or "radially" is used to describe a direction that is the
circumferential pressing of the tampon or the direction of the ribs and grooves. The terms
may mean the direction converges on the central longitudinal axis of the tampon, or it may
mean the direction diverges from the central longitudinal axis of the tampon. Thus, the
direction is not necessarily restricted to the pressing along the radial lines that lead to the

midpoint of the tampon.
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The present tampons are particularly suitable for being fabricated with the apparatus and
according to the method as described in a European patent application of applicant having
application number 03447303.3, later published as part of EP 1 547 555. The apparatus
described in this patent application comprises a press for manufacturing a tampon by
pressing the absorbing material radially comprising press jaws and pressing shoulders. The
press apparatus is in particular characterized in that its press jaws show penetrating
segments or cogs (tooth on the rim of the press jaws) for penetrating the absorbing material.
The present tampon is in particular suitable for being manufactured using a press wherein
press jaws show penetrating segments which essentially have a curved shape, and for
instance the shape of a continuous curved line as defined herein. The tampons according to
the present invention show a configuration which enables effective withdrawal of finished
tampons out of a pressing apparatus without harming or at least partly destroying the grooves
and ribs formed in the tampon. During withdrawal of the tampon out of the press, frictional
contact between the grooves of the tampon and the penetrating segments can be

considerably reduced.

Furthermore, such a tampon is softer and more comfortable to insert.

In addition, the inventors have found that tampons having grooves foliowing the herein
defined path show greater absorption and expansion prior to saturation and show increased
expansion and absorption speed. The grooves of the tampons following the herein defined
path are longer than straight-shaped or spirally-shaped grooves, and provide greater
absorption. Furthermore, in the described configuration, the fibrous material which essentially
determines the capacity of the tampon for absorbing the body fluid is better exploited. The
present tampon provides good stretching (expansion) properties and shows improved sealing
behavior, since during expansion the ribs and grooves of present tampon are capable of
better fitting the shape and contours of the body cavity. Thus, the absorption capacities of the
present tampons are certainly not impaired, but to the contrary may even be improved over
prior art tampons not showing the present configuration.

In addition, grooves following the herein defined curved path permit a purposeful enlargement
of the effective product surface. The grooves following the herein defined curved path
enlarge the surface of the tampon and provide longer distances for the body fluid to traverse
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before leakage around the tampon occurs. This improvement can results from any depth of
groove. However, it is preferred that the groove has a depth of at least about 1 mm, and

preferably of more than about 4 mm, preferably about 4 mm to about 6 mm.

Absorbent fibrous material usable in the tampon according to the invention may consist of any
absorbent material having acceptable absorbency and modulus of elasticity properties that is
capable of absorbing and/or 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, aesirabie (0 use absorbent materiais having a minimum content of extraneous
soluble materials since the product may be retained in the body for a considerable period of
time, i.e. absorbent materials contain nollittle unnecessary soluble matter which could
dissolve and enter the body. 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 multi limbed fibres; synthetic fibres, or any equivalent material or combinations of

materials, or mixtures of these.

Furthermore, the present invention relates to tampons, which can be applied digitally, as well
as to tampons that can be applied with an applicator. An applicator used to position the
tampon within the vagina can be any applicator known to those skilled in the art, e.g. the
telescoping tube type applicator. The applicator can be made of any of the acceptable
materials, e.g. cardboard or molded polyethylene. The applicator can be sized similarly to

those presently commercially used.

The number of longitudinal ribs can vary, for example depending on the diameter of the
tampon and/or the type of absorption material. Preferably, there are between 3 and 12 ribs,
more preferably there are between 6 and 12 ribs and even more preferably, at least about 8.
While the present invention, like many known tampons, may have an even number of ribs, it
is also within the scope of the present invention to produce tampons with an odd number of
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ribs. Preferably, before use, the ribs fit closely together near the circumferential surface,
providing an essentially cylindrical, smooth and soft surface. This facilitates handling of the

tampon and makes insertion of the tampon more comfortable.

In an embodiment, the invention provides a tampon, wherein said tampon is at least partially
surrounded by a covering. The covering is preferably not provided over the insertion end, in
order to provide better access of the menses to the insertion end of the tampon. In order to
improve the absorbing capacity and expansion capacity of the tampon, said covering is
preierabiy a sireichabie and/or eiastic liquid-permeable covering. The covering can consist of,
for example, a non woven covering material made of, for example, thermoplastic, heat sealing
fibers or a plastic film. In another embodiment, the cover may also comprise a friction-
lowering layer. Such a covering improves the comfort of introduction and prevents fibers from
being detached during introduction or removal of the tampon into or from the body cavity.

A further preferred feature of the tampon of the invention is a withdrawal cord, extending from
the withdrawal end of the tampon, in order to ease withdrawal of the tampon.

Also, the tampon is preferably provided with a round domed insertion end of high
compression. This will make insertion of the tampon easier because the narrowed end goes

deepest in the vagina.

A tampon may further be provided with a constricted withdrawal end. A “constricted
withdrawal end”, as used herein, refers to a withdrawal end which has a cross sectional
diameter which is smaller than the cross-sectional diameter of the remaining tampon body. In
a preferred embodiment, the invention provides a tampon, wherein said withdrawal end is a
conical withdrawal end. The conical shape is one which is preferably truncated from its point.
Such conical end guides the tampon during withdrawal, so making withdrawal easier. In
another preferred embodiment, the invention provides a tampon, wherein said withdrawal end
is a dome-shaped withdrawal end. In yet another embodiment the tampon according to the
invention has a frusto-conical shape which considerably facilitates withdrawal of the tampon,

especially when the tampon is not saturated.
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In a further preferred embodiment, the withdrawal end is provided with a finger recess
according to any technique known in the art. This facilitates the handling and the insertion of

the tampon.

Figure 1A shows a view of the tampon 1 according to the present invention, showing for
clarity, the path of a single curved groove 4. The path of the groove 4 lies along an imaginary
inclined longitudinal straight line 20, so that a single point of inflection 13 crosses said line.
On the tampon 1 an x,y coordinate system can be represented, such that inclined longitudinal
straight line 20 across the surface of the tampon is the y-axis, and the line perpendicular
thereto, along the surface of the tampon is the x-axis (24). The line 20 is inclined so that the
proximal end 22 and distal end 23 of the line when viewed end on (i.e. along arrow 21) do not
correspond. This is clear in Figure 1B, showing an end view of tampon along arrow 21,

where proximal end 22, and distal end 23 are offset by an angle beta.

Figure 2 (lateral view) and Figure 3 (perspective view) are schematic illustrations of
embodiments of a tampon according to the invention wherein the grooves and ribs are
accentuated in order to better illustrate their path in the direction of the tampon body. The
tampon representation in these figures corresponds to a pre-form of the tampon obtained
after partial compression of a tampon blank in a pressing apparatus. This pre-form will
undergo further radial compression in order to provide tampons having grooves which are
substantially closed and a circumferential surface which is substantially smooth and soft. The
tampon 1 represented in Figures 2-3 has a longitudinal body 2 in an essentially cylindrical
shape. The tampon is at least partially provided with longitudinal ribs 3 defined by longitudinal
grooves 4. The tampon is provided with a round domed insertion end 5 and a withdrawal end
(10). The tampon may be further provided with a withdrawal cord (not shown) at the
withdrawal end in order to facilitate withdrawal of the tampon after use. In compressed
condition, the longitudinal body 2 of tampon has a length L and a width W. For practical use
(not illustrated) ribs 3 fit closely together near the circumferential surface, providing an
essentially cylindrical and smooth surface. This facilitates handling of the tampon and makes
insertion of the tampon more comfortable. On the tampon 1 an X,Y coordinate system can
also be represented, such that the Y axis divides the tampon in two halves in transversal

direction and the X axis divides the tampon in two halves in axial direction.
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The ribs 3 and the grooves 4 follow in the longitudinal direction of said tampon from the
insertion end to the withdrawal end the path of a continuous curved line 6. The curved line
shows a convex part 11 that is separated from a concave part 12 by a single point of
inflection 13. The point of inflection 13 is substantially located in the middle part of the tampon
longitudinal body, in an area covering the middle 50 % of the tampon longitudinal body area
(area indicated with A), and is in particular located on the X axis at a length L/2. The curve
also shows two points 14, 15 which have a first derivative equal to zero. A first point 14 is
located in an area covering the top 25 % of the tampon longitudinal body area (area indicated

longitudinal body area (area indicated with C).

Figure 4 schematically represents the path 7 of tampon grooves and tampon ribs of a prior
art tampon. A problem associated with this type of grooved tampons, is that such tampons
undergo substantial friction caused by the penetrating segments of pressing jaws when being
released out of a pressing apparatus. The withdrawal direction of the tampon out of the
apparatus is indicated by arrow 8. The black areas 9 indicate the regions of the tampon which
undergo most friction, since in these regions the direction of the grooves is not in line with the
release direction. The path of the grooves is curved inward, making an angle delta between
the release direction 8 of the tampon out of the press apparatus and the path followed by the

grooves 7.

Figure 5 schematically represents the curved path 6 of tampon grooves and tampon ribs of a
tampon according to the present invention. The release direction out of the press is indicated
by arrow 8. In such tampons friction between the grooves and the penetrating segments is
considerably reduced when withdrawing the finished tampons out of the pressing apparatus,
because the path of the grooves is substantially in line with the withdrawal direction of the
tampons and curved outward under an angle gamma defining the angle that is formed
between the release direction 8 of the tampon out of the press and the path followed by the
grooves 6. As a result thereof, the release of a tampon as represented in figure 5 out of a
pressing apparatus will be easier, will induce less friction between grooves and press
apparatus, and thus will cause less damage to the grooves formed on the outer
circumferential surface of the tampon, compared to the release of a tampon as represented in

figure 4.
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Figure 6 are realistic illustrations of embodiments of a tampon according to the invention,
obtained after radial compression of pre-formed tampons (such as those shown in Figures 2-
3) in order to provide tampons having grooves which are substantially closed. In figure 6A, 6B
and 6C, tampons respectively having 4, 6 and 8 longitudinal grooves are represented. As can
be seen on these figures, the side flanks of adjacent longitudinal ribs touch one another to
form a soft, closed circumferential surface of the tampon. This circumferential surface of the
tampon allows a gentler and therefore more pleasant introduction into and withdrawal from
the longitudinal direction of the tampon body between insertion and withdrawal part may go
from convex to concave as shown in tampon representations in the left handed Fig. 6 A-C or
from concave to convex, as shown in the right handed Fig. 6 A-C. It is however important to
notice that each curve of the grooves in the represented tampon embodiments shows only

one inflection point, and thus only one convex part and only one concave part.

The tampons represented in Figure 6 are particularly preferred embodiments according to
the present invention. The represented tampons show grooves and ribs which follow the path
of a continuous curved line having only one point of inflection that is located about an
imaginary transversal line on the tampon at length L/2. The curved line defining the path of
the tampon grooves and ribs does not show any maximum or minimum point wherein the first
derivative would be zero. In the unlikely event that such point would be present, it may be
located in the top and/or the bottom compressed area of the tampon. From Figure 6, it is clear
that the path of the tampon grooves and ribs does not follow a periodic curve, and does not

correspond to a wave function, since there is no cyclic returning pattern in the curve.

A tampon of the invention may optionally be provided with one or more markings on the
surface. A marking may be provided by any means including printed using inks, or by
impression. A marking may comprise any features including alpha numerals, graphic
illustrations, patterns and/or photographic illustration. A marking may be, for example,
information such as expiry date, absorbent capacity, use instruction, warning 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 one or more images, patterns, graphics or alpha numerals
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designed to appeal s by way of aesthetic appearance and/or life-style association (e.g.

cartoons, logos etc.).

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

style association.

It is a further aspect of the invention that a tampon is provided with a chemical indicator that is
capable of indicative color 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 from a disease such as anaemia (by detecting iron/haemoglobin density),
diabetes (by detecting glucose) or from the presence of sexually transmitted diseases (by
detecting antigens towards for example, gonorrhea, syphilis, hepatitis A, B or C, herpes, HIV,
chlamydia) etc... The indicator may also change color in accordance with the period in the

menstrual cycle (by detecting hormones).

The invention further concerns a method for manufacturing the tampon of the invention. A
strip of absorbent material having acceptable absorbency and modulus of elasticity properties
that is capable of absorbing and/or retaining liquid, is wound up on itself to form an essentially

cylindrical tampon blank.

In a preferred embodiment, the essentially cylindrical blank is at least partially surrounded by
a covering. The covering is preferably not provided at the portion which will form the insertion
end of the tampon. In order to improve the absorbing capacity and expansion capacity of the

tampon, said covering is preferably a stretchable and/or elastic liquid-permeable covering.

The tampon can be provided with a withdrawal cord, according to any technique known in the
art.
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The tampons according to the present invention can be easily and rapidly manufactured by a
process using a press apparatus showing press jaws with penetrating segments or cogs,
such as for instance described in the European patent application having application number
03447303.3. Herein, the tampon blank is pressed with such pressing apparatus. In order to
form the ribs of the tampon, the method comprises compressing the tampon blank on its outer
circumferential surface, forming longitudinal grooves and a fibre core. Preferably, the fibre
core has a higher degree of compression from which less compressed longitudinal ribs
extend outwards. The degree of compression in the ribs is less than in tampons of the prior

art, aliowing the absorption of more liquid.

The process essentially comprising the steps of:

- inserting an essentially cylindrical blank of absorbing material in a press comprising press
jaws including penetrating segments and pressing shoulders,

- pressing essentially radially the tampon blank in the press jaws, so that the penetrating
segments penetrate the cylindrical blank to form ribs defined by grooves and the pressing
shoulders press on the circumferential surface of the ribs so-formed,

- ejecting the so-formed pre-form,

- subjecting the pre-form to further radial pressure on its total circumference, so forming a
tampon.

The manufacturing method is easy, rapid and cost-effective, since material loss can be

significantly reduced.

In a preferred embodiment the method for producing a tampon according to the invention
comprises the steps of:

- providing a tampon blank of fibrous material having a longitudinal axis;

- compressing in a press the tampon blank and forming longitudinal grooves at an outer
circumferential surface of the tampon which groove follows a path that lies along an
inclined longitudinal line, said path corresponding to a continuous curved line, having
only one point of inflection through the inclined longitudinal line, which inflection point
defines one convex part and one concave part with respect to the line, and

- withdrawing said pressed tampon out of the press in a longitudinal direction of the

tampon body.
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More in particular, in a preferred embodiment the method is as defined above, wherein said
tampon blank is compressed in order to form longitudinal grooves at an outer circumferential
surface of the tampon which groove follows a path that lies along an inclined longitudinal line
said path corresponding to a curved line showing the function
y=ax"

wherein m is an odd positive whole number which is different from 1,

wherein a is different from zero,

wherein y corresponds to a value in an axis (y-axis) along the inclined longitudinal line

(20), and

wherein x corresponds to a value in an axis (x-axis) along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).

In another preferred embodiment, the method is as defined above, wherein said tampon
blank is compressed in order to form inclined longitudinal grooves at an outer circumferential
surface of the tampon which follow the path in the longitudinal direction of said tampon (i.e.
along the inclined longitudinal line) of a curved line showing a hyperbolic function or an

inverse hyperbolic function.

In detail, a preferably cylindrical tampon blank is introduced in the press apparatus described

above.

The tampon blank is radially compressed by press jaws, such as those described above. If
the penetrating segments and the pressing shoulders are fixed to separate press jaws, the
tampon blank may be first pressed with the penetrating segments and subsequently with the
pressing shoulders. Alternatively, the penetrating segments and the pressing shoulders may
press the tampon blank simultaneously. The latter will obviously be the case when the
penetrating segments and pressing shoulders are fixed to the same press jaws. In the press,
the tampon blank is preferably compressed in a single pressing operation by the penetrating

segments and pressing shoulders simultaneously.

The penetrating segments will preferably press the tampon blank on strips of the
circumferential surface that are narrower than the strips of the circumferential surface pressed
by the pressing shoulders. Preferably also, the strips pressed by the penetrating segments



10

15

20

25

WO 2007/088057 PCT/EP2007/000872

22

have an equal length and width and the strips pressed by the pressing shoulders also have
an equal length and width. In this way, ribs are formed, defined by longitudinal grooves on a
solid fibre core. The pressing shoulders will press on the circumference of the so formed ribs
in order to obtain an essentially cylindrical form with a smaller diameter. The memory effect of

the tampon blank maintains the shape of the compressed tampon form.

The tampon blank, having been pressed by the penetrating segments and pressing
shoulders, forms a pre-form, as for instance illustrated in Figures 2-3, which is ejected from
the piess. This pie-iurmn is simuitaneousiy subjected to tinal shaping downstream. This final
shaping includes a radial pressure being exerted on the total circumference of the pre-form.
This radial pressure has the effect that the adjacent longitudinal ribs are pressed against one
another, so that the grooves are substantially closed and the circumferential surface of the

tampon is substantially smooth and soft.

The tampon blank is, depending on the properties of the fibrous material used, in particular in
the event of use of highly expansive fibers of irregular cross section with a strong memory
effect, pressed at the temperature of the press jaws to the final shape of the tampon, in order
to achieve the desired dimensional stability of the fibrous material by eliminating the memory
effect of the fibers, which immediately becomes effective again on contact with bodily fluid
and thus increases the expansion and absorption speed of the tampon with the least possible

use of fibrous material, as illustrated in Figure 6.

It is apparent that there has been provided in accordance with the invention, a tampon that
fully satisfies the objects, aims, and advantages set forth above. While the invention has been
described in conjunction with specific embodiments thereof, it is evident that many
alternatives, modifications, and/or variations will be apparent to those skilled in the art in the
light of the foregoing description. Accordingly, it is intended to embrace all such alternatives,

modifications, and variations.
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Claims

1.

A tampon for feminine hygiene having a longitudinal body showing in compressed
condition a length L and a width W, whereby said tampon essentially consists of
compressed absorbent fibrous material and has an outer circumferential surface which is
provided with longitudinal grooves that are separated from each other by longitudinal ribs,
characterised in that the path of a groove and/or rib lies along an inclined longitudinal line
of eaid tampen, said path  corresponding to a continuous cuived iine having oniy one
point of inflection through the inclined longitudinal line, which inflection point defines one

convex part and one concave part with respect of the line.

Tampon according to claim 1, wherein said point of inflection is substantially located in the
middle part of the tampon longitudinal body, and preferably in an area covering the middle
50 % of the tampon longitudinal body area, and even more preferably located about an

imaginary transversal line on the tampon at length L/2.

Tampon according to claim 1 or 2, wherein said curved line is point symmetric in relation

to said point of inflection.

Tampon according to any of claims 1 to 3, wherein said curved line does not show a point

having a first derivative equal to zero.

Tampon according to any of claims 1 to 4, wherein the path of the grooves and/or the ribs
in the longitudinal direction of said tampon corresponds to a curved line showing the
function
y=ax"

wherein m is an odd positive whole number which is different from 1,

wherein a is different from zero,

wherein y corresponds to a value in an axis, y-axis, along the inclined longitudinal line

(20), and

wherein x corresponds to a value in an axis, x-axis, along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).
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Tampon according to any of claims 1 to 5, wherein the path of the grooves and/or the ribs
in the longitudinal direction of said tampon corresponds to a curved line showing the

function y = x°.

Tampon according to any of claims 1 to 4, wherein the path of the grooves and/or the ribs
in the longitudinal direction of said tampon corresponds to a hyperbolic function, or an

inverse hyperbolic function.

Tampon according to claim 7, wherein said function corresponds to any of the following
functions:
"y =sinh (x), or
y = tanh (x), or
y = artanh (x)
wherein y corresponds to a value in an axis, y-axis, along the inclined longitudinal line
(20), and
wherein x corresponds to a value in an axis, x-axis, along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).

Tampon according to any of claims 1 to 8, characterised in that x is comprised between -
“2Wand + 2 W.

Tampon according to any of claims 1 to 9 characterised in that y is comprised between -
“2Land + %2 L.

Tampon according to any of claims 1 to 10, having essentially a cylindrical shape, and

being provided with 3 to 12 longitudinal grooves.

Tampon according to any of claims 1 to 11, wherein the tampon is provided with a dome

shaped insertion end.

Tampon according to any of claims 1 to 12, wherein the tampon is provided with a

constricted withdrawal end.
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16.

17.

18.

19.

20.
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Tampon according to any of claims 1 to 13, wherein said withdrawal end is provided with

a finger recess.

Tampon according to any of claims 1 to 14, having a withdrawal cord which extends from

said withdrawal end.

Tampon according to any of claims 1 to 15, wherein the tampon has a fibre core of highly
compressed fibrous material and an outer circumferential surface which is provided with
iongitudinai rios that exiend radiaily outwards and that are defined by said longitudinal

grooves.

Tampon according to any of claims 1 to 16, wherein said longitudinal ribs are at least

partially relatively uncompressed compared with the fibre core.

Tampon according to any of claims 1 to 17, provided with one or more markings on the

surface.

Method for producing a tampon according to any of claims 1 to 18, comprising the steps

of:

- providing a tampon blank of fibrous material having a longitudinal axis;

- compressing in a press the tampon blank and forming longitudinal grooves at an outer
circumferential surface of the tampon which groove follows a path that lies along an
inclined longitudinal line, said path corresponding to a continuous curved line having
only one point of inflection through the inclined longitudinal line, which inflection point
defines one convex part and one concave part with respect to the line, and

- withdrawing said pressed tampon out of the press in a longitudinal direction of the

tampon body.

Method according to claim 19, wherein said tampon blank is compressed in order to form

longitudinal grooves at an outer circumferential surface of the tampon which follow the

path in the longitudinal direction of said tampon of a curved line showing the function
y=ax"

wherein m is an odd positive whole number which is different from 1,
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wherein a is different from zero,

wherein y corresponds to a value in an axis, y-axis, along the inclined longitudinal line
(20), and

wherein x corresponds to a value in an axis, x-axis, along the surface of the tampon,

which axis is perpendicular to said inclined longitudinal line (20).

21. Method according to claim 19, wherein said tampon blank is compressed in order to form
longitudinal grooves at an outer circumferential surface of the tampon which follow the
pain aiong the inciined iongitudinal line, of a curved line showing a hyperbolic function or

an inverse hyperbolic function.
22. A press suitable for manufacturing of a tampon according to any of claims 1 to 18 by
pressing absorbing fibrous material radially, comprising press jaws including penetrating

segments for pressing the absorbing material radially and pressing shoulders.

23. A tampon or method according any of the previous claims wherein said inclined
longitudinal line adopts an angle the offset between 1 and 90 degrees.

24. A tampon according to any of claims 1 to 18, provided within an applicator.
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