Office de la Propriete Canadian CA 2467204 A1 2003/05/30

Intellectuelle Intellectual Property
du Canada Office (21) 2 467 204
v organisime An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2002/11/14 51) CLInt."/Int.CI." AB1F 13/20, A61F 13/22

(87) Date publication PCT/PCT Publication Date: 2003/05/30| (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2004/05/14 THE PROCTER & GAMBLE COMPANY, US
86) N° d de PCT/PCT Application No.: US 2002/036750| (72 Inventeurs/inventors:
oo demance AN HASSE, MARGARET HENDERSON, US;
(87) N° publication PCT/PCT Publication No.: 2003/043556 GILBERT, STEVEN RAY, US:

(30) Priorité/Priority: 2001/11/16 (09/993 988) US WEINBERGER, ERIC PATTON, US;
KIRKPATRICK, SHARON DARLENE, US

(74) Agent: SIM & MCBURNEY

(54) Titre : TAMPON COMPRENANT UNE ENVELOPPE DE RETENTION DE LIQUIDE DOTEE D'UNE PARTIE
COLLERETTE
(54) Title: TAMPON WITH FLUID WICKING OVERWRAP WITH SKIRT PORTION

(57) Abregée/Abstract:

An Improved absorbent catamenial tampon having increased leakage protection and ability to readily absorb fluid while not
aggressively adhering to tissue. This Is accomplished with a tampon comprising a compressed absorbent member comprising
an absorbent material. The compressed absorbent member of the tampon has an inner region and an exterior surface. The fluid
wicking overwrap substantially covers the exterior surface of the compressed absorbent member, substantially permeates the
Inner region of the compressed absorbent member and extends beyond the withdrawal end to form a skirt portion. A method of
making a tampon of the present invention Is also disclosed.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




03/043556 A3

W

CA 02467204 2004-05-14

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

30 May 2003 (30.05.2003) PCT
(51) International Patent Classification’: A61F 13/20,
13/22
(21) International Application Number: PCT/US02/36750

(22) International Filing Date:
14 November 2002 (14.11.2002)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
09/993,988 16 November 2001 (16.11.2001) US

(71) Applicant: THE PROCTER & GAMBLE COMPANY
[US/US]; One Procter & Gamble Plaza, Cincinnati, OH
45202 (US).

(72) Inventors: HASSE, Margaret, Henderson; 501 Reily
Road, Wyoming, OH 45215 (US). GILBERT, Steven,
Ray; 1435 Bruton Parish Way, Fairfield, OH 45014 (US).
WEINBERGER, Eric, Patton; 1481 Becker Drive,
Fairfield, OH 45014 (US). KIRKPATRICK, Sharon,
Darlene; 6313 Oak Creek Drive, Cincinnati, OH 45247

(US).

(74) Agents: REED, T., David et al.; The Procter & Gamble
Company, 6110 Center Hill Road, Cincinnati, OH 45224

(US).

Designated States (national): AE, AG, AL, AM, AT (util-
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util-
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE
(utility model), EE, ES, FI (utility model), FI, GB, GD, GE,

(81)

(84)

(10) International Publication Number

WO 03/043556 A3

GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SI, SK (utility model), SK, SL, TJ, TM, TN,
TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BEF, BJ, CFE, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17;

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES,
FI GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE,
KG, KP KR, K7, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT,
17, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent
(GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Furasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
FEuropean patent (A1, BE, BG, CH, CY, CZ, DE, DK, EF,
ES, FI. FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR),
OAPI patent (BFE, BJ, CE, CG, CI, CM, GA, GN, GO, GW,
ML, MR, NE, SN, TD, TG)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

[Continued on next page]

(54) Title: TAMPON WITH FLUID WICKING OVERWRAP WITH SKIRT PORTION

N S . 24
;oo /7()_\7 =
. —— '\ %*‘““ 48
NS _f______Q_ _____ e ‘::-_,'-\-____
Y .
e 40 44

(57) Abstract: An improved absorbent catamenial tampon having increased leakage protection and ability to readily absorb fluid
while not aggressively adhering to tissue. This is accomplished with a tampon comprising a compressed absorbent member compris-
ing an absorbent material. The compressed absorbent member of the tampon has an inner region and an exterior surface. The fluid
o wicking overwrap substantially covers the exterior surface of the compressed absorbent member, substantially permeates the inner
region of the compressed absorbent member and extends beyond the withdrawal end to form a skirt portion. A method of making a

tampon of the present invention is also disclosed.
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TAMPON WITH FLUID WICKING OVERWRAP WITH SKIRT PORTION

FIELD OF THE INVENTION

This invention relates to an improved absorbent catamenial tampon having increased
leakage protection and ability to readily absorb fluid. This is accomplished with a tampon made
from a compressed absorbent member comprising an absorbent material. A fluid wicking
overwrap substantially covers the exterior surface of the compressed absorbent member,

substantially permeates the inner region of the compressed absorbent member and extends

beyond the withdrawal end to form a skart portion.

BACKGROUND OF THE INVENTION

A wide variety of absorbent catamenial tampons have long been known in the art. While
it has been found that these tampons perform their intended function tolerably well, even the best
of them do not always re-expand sufficiently, or fast enough, to provide good coverage against
leakage. Another common problem with tampons is “bypass” failure that occurs when the
menses travels along the length of the vagina without contacting the tampon, 1.e., the tampon fails
to intercept the flowing menses. During a tampon change, some residual menses may be left near
the introitus of the vagina. This may be fluid which was previously absorbed, but which
subsequently “squeezed out” of the tampon as it was withdrawn through the sphincter of the
vagina. Such residual fluid, particularly if located near the introitus (1.e., in the lower vaginal
cavity) may not be effectively absorbed by the replacement tampon. It has been desirable to find
a mechanism to absorb bypassed fluid from the lower vaginal cavity. As well, there 1s a need for

materials or treatments for use on the exterior surface of tampons that have a strong affinity for

fluid.
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The superior design of the present invention will achieve all of these goals, as will be

seen from the following discussion.

BACKGROUND ART

U.S. Patent No. 6,186,995 1ssued to John M. Tharpe on February 13, 2001 relates to
VAGINAL TAMPON AND METHOD FOR FABRICATION THEREOF.

SUMMARY OF THE INVENTION

This invention relates to catamenial tampons having a compressed absorbent member
comprising an absorbent material. The compressed absorbent member of the tampon has an inner
region and an exterior surface. The absorbent material has a first surface opposed to a second
surface and an insertion end opposed to a withdrawal end. The fluid wicking overwrap
substantially covers the first surface and the second surface of the absorbent material. The fluid
wicking overwrap extends beyond the withdrawal end of the absorbent material to form a skart
portion. The fluid wicking overwrap substantially covers the exterior surface of the compressed

absorbent member and a portion of the fluid wicking overwrap substantially permeates the inner

region of the compressed absorbent member.

The present invention also relates to a process for making a tampon comprising the step
of providing an absorbent material having a first surface opposed to a second surface and an
insertion end opposed to a withdrawal end. Next, a fluid wicking overwrap is provided. A
wrapped absorbent is created by substantially covering said first surface and second surface with
said fluid wicking overwrap. The fluid wicking overwrap extends beyond the withdrawal end of
the absorbent material to form a skirt portion. The wrapped absorbent 1s then rolled or folded
and/or compressed to form a compressed absorbent member with a skirt, said absorbent member
having a vaginally insertable shape. The compressed absorbent member has an inner region and
an exterior surface. Upon compression the fluid wicking overwrap substantially covers the

exterior surface and substantially permeates the inner region of the compressed absorbent

member.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and distinctly
claiming the subject matter that is regarded as forming the present invention, it is believed that
the invention will be better understood from the following description taken in conjunction with

the accompanying drawings, in which:
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FIG 1 is a perspective view of a tampon of the present invention incorporating a

compressed absorbent member and fluid wicking overwrap covering the exterior surface and

forming a skirt.

FIG 2 is a plan view the assembled absorbent material ahd fluid wicking overwrap prior

to compression.

FIG 3 is a longitudinal cross section of the absorbent material and fluid wicking

overwrap prior to compression.

FIG 4A 1is a plan view of the absorbent material with the fluid wicking overwrap wrapped

longitudinally around the absorbent matenal.

FIG 4B i1s a plan view of the absorbent material with the fluid wicking overwrap wrapped

transversely around the absorbent material.

FIG 5A is a cross sectional view of the compressed absorbent member that is of rolled

construction from its insertion end.

FIG 5B is a cross sectional view of the compressed absorbent member that 1s of folded

construction from its 1nsertion end.

DETAILED DESCRIPTION OF THE INVENTION

The present invention utilizes a fluid wicking overwrap that covers the exterior surface of

the compressed absorbent member, substantially permeates the inner region of the compressed
absorbent member and extends beyond the withdrawal end to form a skirt. This fluid wicking

overwrap may comprise a fibrous non-woven material comprising a blend of synthetic and
natural fibers that readily absorbs or wicks fluid. The skirt constructed from the fluid wicking
overwrap draws bypassed fluid from the bottom of the vagina, thereby increasing absorbency and
minimizing bypass discharge. The portion of the fluid wicking overwrap that substantially
permeates the inner region of the compressed absorbent member allows for more complete

utilization of the absorbent material and quick expansion providing good coverage against

leakage.

As used herein the term “tampon” refers to any type of absorbent structure that 1s inserted
into the vaginal canal for the absorption of fluid therefrom. Typically, tampons are constructed

from an absorbent material that has been compressed into a vaginally insertable shape.

As used herein the terms “pledget” or “tampon pledget” are intended to be
interchangeable and refer to a construction of absorbent material prior to the compression of such

construction into a tampon.
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As used herein the terms “vaginal cavity,” “within the vagina” and “vaginal interior,” are
intended to be synonymous and refer to the internal genitalia of the human female in the
pudendal region of the body. The term “vaginal cavity” as used herein is intended to refer to the
space located between the introitus of the vagina (sometimes referred to as the sphincter of the
vagina) and the cervix and is not intended to include the interlabial space, including the floor ot

vestibule. The externally visible genitalia generally is not included within the term “vaginal

cavity” as used herein.

As used herein “fluid wicking” refers to the ability of a material to carry fluid or moisture
by capillary action. The fluid wicking capacity of a medium can be measured by grams of fluid

drawn per gram of tampon weight over a fixed period of time.

As used herein “fluid wicking overwrap” refers to the liquid pervious material covering
the exterior surface of the compressed absorbent member, substantially permeating the inner
region of the compressed absorbent member, and extending below the withdrawal end to form a
skirt portion. The fluid wicking overwrap may comprise a fibrous non-woven material
comprising a blend of synthetic and natural fibers. The synthetic fibers include but are not
limited to fibers such as polyester, polyolefin, nylon, polypropylene, polyethylene, polyacrylic,
cellulose acetate or bicomponent fibers. Natural fibers include but are not limited to those
commonly known to be non-synthetic and of natural origin such as cotton and/or rayon. In
general, the natural fibers provide ready absorption and fluid wicking strength. The synthetic
fibers balance the capillary strength of the blended material, enabling the tampon to more readily
slip against moist tissue, resulting in easier removal and hence removal comfort. The ratio of
synthetic fibers to natural fibers may fall in the range of from about 90:10 to about 30:70.
Alternatively, the ratio of synthetic fibers to natural fibers fall in the range of from about 70:30 to

about 40:60.

The synthetic fibers may have hydrophobic and/or hydrophilic finishes. The synthetic
fibers may be inherently hydrophilic, or may be treated to provide such properties. The overwrap
may be formulated with some level of hydrophobic fibers as well, as long as it does not

significantly diminish the fluid wicking strength of the overwrap of the tampon.

The blend of fibers forming the overwrap can be made by any number of techniques.

The blends may be carded on webs. Commonly, carded webs that are hydroentangled, thermally

bonded, and resin bonded all have application. In the latter case, the resin bonding agent can be

used in place of the synthetic fibers as the method for tempering the aggressiveness of the natural
fiber matrix. In this case, all natural fiber may be used with a significant portion of synthetic

binder (10-30% is common). Spunbond and meltblown processes, combining synthetic fibers
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extruded/spun onto/into a mat or carded web of natural fibers provide other acceptable
techniques. The basis weight of the fluid wicking overwrap may fall into a range from about 10

to about 60 grams per square meter, alternatively from about 15 to about 30 grams per square

meter.

The fluid wicking overwrap may possess a horizontal wicking capacity of at least about
2, alternatively from about 3 to about 6 grams of fluid per gram of tampon at a 500 second
interval. In one embodiment, the overwrap is 50% rayon, 50% polyester hydroentangled
available as BBA 140027. Another embodiment includes a material that is dual layered with an
outside and inside layer, made in accordance with U. S. Patent No. 5,273,596. In this case, the
outside layer is a 75% hydrophilic polypropylene with a 2.2 dpf and 25% 1.5 dpf rayon. The
inside layer is 25% hydrophilic polypropylene with a 2.2 dpf and 75% 1.5 dpf rayon. The basis
weights of the layers can vary, having from about 10 to about 15 grams per square meter in each
layer. The resultant material is a 50% rayon 50% polypropylene thermally bonded blend with a
basis weight from about 20 to about 30 grams per square meter. Both materials are produced by

BBA Corporation of South Carolina, U.S.A.

As used herein “compressed’’ refers to pressing or squeezing together or otherwise
p

manipulating the size, shape, and/or volume to obtain a tampon having vaginally insertable shape.

As used herein, “vaginally insertable shape” refers to the geometrical form of the
absorbent tampon after compression. The tampon may be compressed into a generally cylindrical
configuration in the radial direction along the longitudinal and/or lateral axes, axially, or in both
the radial and axial directions. An example of a typical compressed tampon is one which 1s about
10-16mm wide and about 40-50mm long depending on absorbency. While the tampon may be
compressed into a substantially cylindrical configuration, other shapes are possible. These may
include shapes having a cross section that may be described as rectangular, triangular,

trapezoidal, semi-circular, hourglass, or other suitable shapes.

Unless specifically stated otherwise, as used herein a first material is “substantially

covering” or “substantially covers” a second material when the first material covers at least about

75%, typically at least about 90% of the surface area of the second material.

As used herein “adhesion to tissue” refers to the undesired union of the exterior surface
of the tampon with the internal surface of the vagina, believed to be caused by both mechanical
and capillary action. The capillary action refers to the tendency of the exterior surface of a
tampon to attract or suction itself to the walls of the vaginal cavity until it 1s satisfied by fluid due
to the capillary strength of the exterior surface. Mechanical action is related to the level of

surface contact and the roughness of the substrate. Such adhesion is typically associated with an

S
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uncomfortable, or even painful, sensation when the tampon is inserted and/or withdrawn from the

vaginal cavity due to tugging or pulling of the rugae (or folds) of the vaginal wall.

“Non-aggressive” materials as used herein refers to a materials low tendency to cause an

adherence to tissue.

As used herein “substantially permeating” or “substantially permeates” refers to the
manner in which the fluid wicking overwrap is positioned in relation to the inner region of the
compressed absorbent member. As shown in the figures, the fluid wicking overwrap extends from
the exterior surface and follows the spiral (in the case of rolled) or serpentine (in the case of the
folded) contours of the compressed absorbent member and thereby extends into the inner region
of said member along the interstices formed by the contours of said rolls or folds positioned 1n
relation to the inner region of the compressed absorbent member. Any other compression method
resulting in the fluid wicking overwrap similarly following the contours of the compressed

absorbent member within the inner region are also acceptable.

The term"joined" or “attached” as used herein, encompasses configurations in which a
first element is directly secured to second element by affixing the first element directly to the
second element; configurations in which the first element is indirectly secured to the second
element by affixing the first element to intermediate member(s) which in turn are affixed to the
second element; and configurations in which first element is integral with second element; 1.e.,

first element is essentially part of the second element.

The term “ rolled” as used herein, is the configuration of the compressed absorbent
member after winding the absorbent material substantially covered by the fluid wicking overwrap

in a spiral round and round upon itself.

The term “folded” as used herein, is the configuration of the compressed absorbent

member that may be incidental to lateral compaction of the absorbent material substantially

covered by the overwrap or may purposely occur prior to a compression step. Such a
configuration is readily recognizable, for example, when the absorbent material abruptly changes

direction such that one part of the absorbent material bends and lies over another part of the

absorbent material.

€€ 2 .

As used herein, “cm” is centimeter, “mm” is millimeters, “ml” 1s milliliters *“g” 1s grams,

“osm’”’ is grams per meter squared, “dpf”’ denier per foot, “sec” is seconds.
g , dp

While particular embodiments of the present invention have been illustrated and described,

it would be obvious to those skilled in the art that various other changes and modifications can be

made without departing from the spirit and scope ot the invention.

6
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FIG 1 shows one embodiment of such an absorbent tampon 20. The present invention,
however, is not limited to a structure having the particular configuration shown in the drawings.
The compressed absorbent member 22 (sometimes referred to as the “absorbent core”) of the
tampon 20 is shown in FIG 1. The compressed absorbent member has an exterior surface 26.
The compressed absorbent member has an inner region 24 shown in greater detail below. To
form a tampon ready for use, the absorbent material and the fluid wicking overwrap 40 is

typically compressed and optionally heat conditioned in any suitable conventional manner.

The exterior surface 26 of the compressed absorbent member 22 is substantially covered
by the fluid wicking overwrap 40. This compressed primary absorbent also includes a skart
portion 44. The skirt portion 44 1s comprised of fluid wicking overwrap 40 extending over the
withdrawal end of the absorbent material 28 as show in greater detail below. In one embodiment,

the tampon 20 includes a withdrawal means 48 as described below 1n more detail.

FIG 2 shows the fluid wicking overwrap 44 substantially covering the absorbent material
28 prior to compression. The absorbent material 28 has a first surface 34 opposed to the second
surface 36 and an insertion end 38 opposed to a withdrawal end 42. The absorbent material has

both a longitudinal axis and a transverse axis indicated by the lines marked “L” and “T”

respectively.

The first surface 34 and opposed second surface 36 of the absorbent materal 28 1s
substantially covered ﬂuid wicking overwrap 40. The fluid wicking overwrap 1s positioned
around the absorbent material so that the fluid wicking overwrap 40 may be proximate with the
insertion end 38. The fluid wicking overwrap overlaps at the seam 32. The fluid wicking
overwrap 40 may extend beyond the withdrawal end 42 to form a skirt portion 44. In one

embodiment, the tampon 20 includes a withdrawal means 48.

FIG 3 shows a longitudinal cross section of the absorbent material 28 and fluid wicking
overwrap 40 prior to compression. The absorbent material has a first surface 34 opposed to the
second surface 36 and an insertion end 38 opposed to a withdrawal end 42. The absorbent
material 28 is located in the center of the longitudinal cross-section. The fluid wicking overwrap

40 is positioned around the first surface 34 of the absorbent material 28 and opposed to the

second surface 36.

FIG 4A shows a pre-compression combination of absorbent material 28, fluid wicking
overwrap 40. In the embodiment shown, the fluid wicking overwrap 40 1s positioned around the
first surface 34 and an opposed second surface (not shown) by wrapping around the longitudinal

axis “L” of the absorbent material 28. The seam 32, where the tluid wicking overwrap 40
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overlaps with itself, is shown above the transverse axis “T”. The fluid wicking overwrap extends

40 beyond the withdrawal end 42 of the absorbent material 28 to form a skirt portion 44.

FIG 4B shows a pre-compression combination of absorbent material 28, fluid wicking
overwrap 40. In the embodiment shown, the fluid wicking overwrap 40 is positioned around the
first surface 34 and the second surface by wrapping around the transverse axis “T” of the
absorbent material 28. The seam 32, where the fluid wicking overwrap 40 overlaps with itself, 1s

shown to the left of the longitudinal axis “L”. The fluid wicking overwrap 40 extends beyond the

withdrawal end 42 of the absorbent material 28 to form a skirt portion.

FIG 5A shows a cross-section of the compressed absorbent member. In the embodiment
shown, the compressed absorbent member was constructed by substantially covering the
absorbent material 28 with the fluid wicking overwrap 40 and forming a skirt portion 44. The
absorbent material 28 and fluid wicking overwrap 40 are rolled prior to compression. The
resulting cross section therefore has a spiral of fluid wicking overwrap 40 within the mnner region

of the compressed absorbent member. In the embodiment shown, the tampon has a withdrawal

means 48.

FIG 5B shows a cross-section of the compressed absorbent member. In the embodiment

shown, the compressed absorbent member was constructed by substantially covering the
absorbent material 28 with the fluid wicking overwrap 40 and forming a skirt portion 44. The
absorbent material 28 and fluid wicking overwrap 40 are folded. The resulting cross section
therefore, has a serpentine pattern of fluid wicking overwrap 40 within the inner region of the
compressed absorbent member. This serpentine pattern can take many shapes according to the

folding process. In the embodiment shown, the tampon has a withdrawal means 48.

I. Tampon of the Present Invention:

The tampon 20 of the present invention comprises a compressed absorbent member 22
comprising an absorbent material 28 and fluid wicking overwrap 44 that substantially covers the
exterior surface 26 of the compressed absorbent member, substantially permeates the inner region

24 of the compressed absorbent member and extends beyond the withdrawal end to form a skirt

portion.

a. Absorbent Matenal

The absorbent material 28 may be any suitable size and thickness suitable for

compression into a tampon having a vaginally insertable shape. In the embodiment shown 1n FIG

8
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2, the absorbent material 1s generally square or rectangular, but other shapes such as trapezoidal,
triangular, hemispherical, chevron and hourglass shaped are also acceptable. A typical size for
absorbent material prior to compression may be from about 40mm to about 100mm in length and
from about 40mm to about 80mm in width. In general, the absorbent material may be from about
40mm to about 60mm in length and from about 50mm to about 70mm in width. The typical

range for the overall basis weight is from about 150 gsm to about 800 gsm.

The absorbent material may be a laminar structure comprised of integral or discrete
layers. In other embodiments, the pad need not have a layered structure at all. The absorbent
material may comprise a folded structure or may be rolled. The resulting compressed absorbent
member 22 of the tampon 20 may be constructed from a wide variety of liquid-absorbing
materials commonly used in absorbent articles such as rayon (including tri-lobal and conventional
rayon fibers), cotton, or comminuted wood pulp which is generally referred to as airfelt.
Examples of other suitable absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or cross-linked cellulosic fibers;
synthetic fibers such as crimped polyester fibers; peat moss; foam; tissue including tissue wraps

and tissue laminates; or any equivalent material or combinations of materials, or mixtures of

these.

Typical absorbent materials comprise cotton, rayon folded tissues, woven materials, non-
woven webs, synthetic and/or natural fibers or sheeting. The tampon and any component thereof
may comprise a single material or a combination of materials. Additionally, superabsorbent
materials, such as super polymers or absorbent gelling and open-celled foams, materials may be

incorporated into the tampon.

The materials for the tampon can be formed into a fabric, web, or batt that is suitable for
use in the absorbent material by any suitable process such as airlaying, carding, wetlaying,

hydroentangling, needling or other known techniques.

In another non-limiting embodiment, the absorbent material and resulting compressed
absorbent member comprise rayon, cotton, or combinations of both materials. These matenals
have a proven record of suitability for use in the human body. The rayon used in the absorbent
material may be any suitable type typically used in disposable absorbent articles intended for in
vivo use. Such acceptable types of rayon include GALAXY Rayon (a tri-lobed rayon structure)
available as 6140 Rayon from Acordis Fibers Ltd., of Hollywall, England. SARILLE L rayon (a
round fiber rayon), also available from Acordis Fibers Ltd. is also suitable. Any suitable cotton

material may be used in the compressed absorbent member. Suitable cotton matenal includes,

9
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long fiber cotton, short fiber cotton, cotton linters, T-fiber cotton, card strips, and comber cotton.
Preferably, the cotton layers should be scoured and bleached cotton absorbent with a glycerin

finish, or other suitable finish.

If the compressed absorbent member of the present invention is layered, the layers may
comprise different materials. For example, in one embodiment, the outer layers may comprise
primarily rayon, while the intermediate layer or layers may comprise primarily cotton.
Optionally, the entire compressed absorbent member may comprise a uniform or non-uniform
blend of materials throughout. In one layered embodiment, each of the layers may comprise
essentially 100% of the same material, such as outer layers of 100% rayon and an intermediate
layer of 100% cotton. A Super Plus absorbency tampon of the present invention may be made
from a pledget comprising about 100% rayon fibers. A Super absorbency or regular absorbency
tampon of the present invention may be made from a pledget comprising about 25% cotton and
about 75% rayon fibers. A Junior absorbency tampon may be made from a pledget comprising

about 50% cotton and about 50% rayon fibers.

Pressures and temperatures suitable for compression are well known in the art.
Typically, the absorbent material and the fluid wicking overwrap are compressed in the radial
direction and optionally axially by any means well known in the art. While a variety of
techniques are known and acceptable for these purposes, a modified tampon compressor machine

available from Hauni Machines, Richmond, VA, is suitable.

b. Flud Wicking Overwrap:

In the embodiments shown, the fluid wicking overwrap material 40 is generally
rectangular, but other shapes such as trapezoidal, triangular, hemispherical, chevron, hourglass
shaped, “T” and “L” shaped are also acceptable. Optimally, the fluid wicking overwrap may
correspond to the shape of the absorbent material. The fluid wicking overwrap 1s positioned
around the absorbent material so that the fluid wicking overwrap may be proximate with the
insertion end of the absorbent material. In this regard, the fluid wicking overwrap could exactly
match up to the insertion end or could for example extend from about 2mm to about 8 mm over

the insertion end. As well, the fluid wicking overwrap may extend beyond the withdrawal end to

form a skirt portion as discussed below.

Because the fluid wicking overwrap can be wrapped in the various configurations, the
width of the fluid wicking overwrap may vary. The width of the fluid wicking overwrap may be
wider or less wide than the measure of the longitudinal or transverse axis of the absorbent

material it 1s being wrapped around.
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The fluid wicking overwrap substantially covers both the first surface and the second
surface of the absorbent material. “Substantially covers” in this case means that the fluid wicking
overwrap covers at least about 75%, optionally at least about 90% of the combined surface area
of the first surface and the second surface. Thus, for example, the fluid wicking overwrap
“substantially covers” the first surface and the second surface of the absorbent material when 1t
covers 100% of the first surface and 50% of the second surface. The fluid wicking overwrap may
be wrapped around the longitudinal axis “L” or the transverse axis “T” as shown 1n the attached
figures in another embodiment. As well, two separate pieces of fluid wicking overwrap can

sandwich the absorbent material.

The fluid wicking overwrap may be joined to the absorbent material by any variety of
means. The fluid wicking overwrap may be joined to itself or to the absorbent material. For
example, one portion of fluid wicking overwrap may be joined to an opposed portion of the fluid
wicking overwrap or the absorbent member using any suitable adhesive or heat/pressure bonding
means. Such adhesive may extend continuously along the length of attachment or it may be
applied in a "dotted" fashion at discrete intervals. One method of heat bonding includes
thermally bonding, fusion bonding, or any other suitable means known 1n the art for joining such
materials. Alternatively, the fluid wicking overwrap may be joined to the absorbent matenal

along with the withdrawal cord by stitching as shown in FIG 2. Such stitching may use natural or

synthetic thread.

The fluid wicking overwrap substantially permeates the inner region of the compressed
absorbent member and allows the tampon to expand quickly providing good coverage against
leakage. Not to be limited in theory, it is believed that substantial permeation of the fluid wicking

overwrap allows for better or faster utilization of the absorbent material by wicking the tluid into

all areas of the absorbent matenal.
c. Skrt Portion

The fluid wicking overwrap may extend beyond the withdrawal end to form a skirt
portion 44. The length of the skirt portion is not critical. Typically, the fluid wicking overwrap
can extend from about 2mm to about 30 mm beyond the withdrawal end of the absorbent
material. Typically, the fluid wicking overwrap extends from about 5 mm to about 20mm beyond

the withdrawal end of the absorbent material. In one embodiment, the skirt portion may not be

compressed.

Both the compressed absorbent member and skirt portion of the fluid wicking overwrap
may reside entirely within the vaginal cavity of the wearer during use of the tampon. This is

achieved by the relative closeness of the skirt portion to the withdrawal end of the absorbent
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material as well of the relative size compared to the overall size of the tampon. In particular

embodiments, only the withdrawal cord or other withdrawal means resides externally to the

orifice of the vagina.

d. Optional Components

Optionally, the tampon of the present invention could include an additional overwrap that
is non-aggressive. This additional overwrap would substantially cover the fluid wicking
overwrap that substantially covers the exterior surface of the compressed absorbent member of
the tampon. The additional overwrap need only extend as to be proximate with the withdrawal
end of the absorbent material so that the entire skirt portion of the tampon is left uncovered by the

additional overwrap. This additional overwrap could be added prior to or subsequent to

compression.

In one embodiment, the tampon of the present invention may comprise a withdrawal
means. The withdrawal means could be joined to the tampon and graspable for digital removal
after use. The withdrawal means may be joined to at least the primary compressed absorbent
member and extends beyond at least the withdrawal end. Any of the withdrawal means currently
known in the art may be used as a suitable withdrawal mechanism. In addition, the withdrawal

means can take on other forms such as a ribbon, loop, tab, or the like. The withdrawal means may

be integral with the absorbent material.

The withdrawal means may be non-absorbent along at least the location of attachment to
the absorbent material. As used herein, the term “non-absorbent” refers to a structure that does
not retain a significant portion of deposited fluid in its structure. The entire withdrawal means

may be made non-absorbent, if desired. The materials comprising the withdrawal means may be

inherently non-wettable or hydrophobic, or they may be treated to provide such properties. For
example, a coating of wax may be applied to the withdrawal cord to decrease or eliminate its

absorbency. The withdrawal means need not necessarily be non-wicking, even 1f a non-absorbent

withdrawal cord is desired.

The withdrawal means may be attached in any suitable manner known in the art

including sewing, adhesive attachment, or a combination of known bonding methods. The

withdrawal means may be joined to any suitable location on the tampon.

The tampon of the present invention may be inserted digitally or through the use of an
applicator. Any of the currently available tampon applicators may also be used for insertion of
the tampon of the present invention. Such applicators of typically a “tube and plunger” type
arrangement and may be plastic, paper, or other suitable material. Additionally, a “compact” type

applicator 1s also suitable.
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1. Process of Making:

While several methods of making the tampon of the present invention should be apparent

to one of skill in the art in light of the disclosure herein, following is a description of one method

of making a tampon of the present invention.

The process for making a tampon comprises the steps of providing an absorbent material
having a first surface opposed to the second surface and an insertion end opposed to a withdrawal
end. A fluid wicking overwrap is also provided. A wrapped absorbent 1s created by substantially
covering said first surface and second surface with the fluid wicking overwrap. The fluid
wicking overwrap extends beyond the withdrawal end of the absorbent matenal to form a skart

portion. The process may include providing a withdrawal means that 1s attached to the absorbent

material.

The wrapped absorbent with a skirt is rolled or folded and/or compressed to form a
compressed absorbent member having a vaginally insertable shape. Upon compression the fluid
wicking overwrap substantially covers the exterior surface of the compressed absorbent member

and permeates into the interstices of the inner region of the compressed absorbent member.

HI. Test methods:

a. Horizontal Gravimetric Wicking Test

The “horizontal gravimetric wicking capacity” is a measure of a materials ability to
absorb fluid by capillary action. The Horizontal Gravimetric Wicking Test measures the
horizontal gravimetric wicking capacity. This is an absorbency test that measures the uptake of
fluid by a tampon as a function of time. This test is run at a controlled temperature of 73°F +
4°F and humidity of 50% = 4%. Tampon samples should be conditioned at this temperature and
humidity level for about 24 hours prior to running the test. In this method, the sample is held
horizontally in a holder suspended from an electronic balance. The tampon is constrained under
0.25 psi by a conformable member under air pressure that keeps the pressure relatively constant
over the entire sample. The pressure represents body pressure within the vaginal cavity around a
tampon. A plastic supply tubing containing the test fluid, which is the Artificial Menstrual Fluid
described below, is connected to a fluid reservoir at zero hydrostatic head relative to the test
sample. A meniscus of fluid is brought in contact with a point of the sample’s skirt. The
sample’s skirt remains in contact with the fluid and is allowed to wick for 500 seconds. The
increase in weight of the sample is recorded every 10 seconds and 1s used as a measure of fluid
up-take versus time. Three duplicate samples of each embodiment should be run and the average

weight increase used as the horizontal gravimetric wicking capacity of that embodiment.

1. Preparation of Artificial Menstrual Fluid:
13
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Step 1: Dilute 2.5 ml of reagent grade 85-95% lactic acid to 27.5ml with distilled water.
Label as 8% lactic acid.

Step 2: Mix 10.0 g of KOH with 90ml distilled water until completely dissolved. Label as

10% potassium hydroxide solution.

Step 3: Add 8.5 g sodium chloride and 1.38 g hydrous monobasic sodium phosphate to a
flask and dilute to 100 ml with distilled water. Mix until completely dissolved. Label as

monobasic sodium phosphate solution.

Step 4: Add 8.5 g sodium chloride and 1.42 g anhydrous dibasic sodium phosphate to
flask and dilute to 100 ml with distilled water. Mix until completely dissolved. Label as dibasic

sodium phosphate solution.

Step 5: Add 450 ml of the dibasic sodium phosphate solution to a 100ml beaker and add

monobasic sodium phosphate solution until the pH is lowered to 7.2 + 0.1. Label as phosphate

solution.

Step 6: Mix 460ml pf phosphate solution and 7.5 ml of 10% potassium hydroxide
solution in a 100 ml beaker. Heat solution to 50°C and then add 31 g sterilized gastric mucin

(American Laboratories, Inc. Omaha Nebraska). Continue heating for 2.5 hours to completely

dissolve the gastric mucin. Allow the solution to cool to less than 40°C and then add 2.0 ml of
8% lactic acid solution. Autoclave mixture at 121°C for 15 minutes, then allow the mixture to

cool to room temperature. Mucin mixture should be used within & days label as gastric mucin

solution.

Step 7: Mix 500ml of gastric mucin solution and 500ml of fresh, sterile defibrinated
sheep blood (Cleveland Scientific, American Biomedical, Bath, Ohio) in a beaker. The sheep
blood should have a packed cell volume of greater than 38. The resulting artificial menstrual

fluid should have a viscosity at 23°C of between 7.15 and 8.64 centistokes. Label as artificial

menstrual fluid. Store refrigerated and use within 7 days.

IV.  Examples
Example 1: A folded compressed tampon of the present invention was prepared. The

tampon comprises an absorbent material of 75% rayon and 25% cotton fiber with a basis weight
of 750 gsm having dimensions of about 70mm in width and about 48mm in length. The tampon
also comprises an overwrap of hydroentangled 50% rayon and 50% polyester fibers with a basis
weight of 37 gsm having dimensions of about 168mm in width and about 58mm in length. The
overwrap is wrapped around the absorbent material such that about 10mm of the overwrap

extends beyond the withdrawal end of the tampon. The absorbent material and overwrap are
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compressed axially and longitudinally then heated to form a tampon pledget of approximately
14mm diameter and approximately 46mm length.

The Horizontal Gravimetric Wicking Test was performed on resulting tampon pledget.
The tampon pledget was positioned as described in the Test Methods so that the end edge of the
extended overwrap or skirt portion of the tampon is available to the meniscus of Artificial
Menstrual Fluid. The resulting horizontal wicking capacity for the sample at 500sec and the fluid
uptake was 3.47 *+ 0.10g of Artificial Menstrual Fluid per gram of tampon.

Example 2: A rolled tampon of the present invention was made. The tampon comprises

an absorbent material of 75% rayon and 25% cotton fiber with a basis weight of 500 gsm having
dimensions of about 100 mm in width and about 48 mm in length. The tampon also comprises an
overwrap of hydroentangled 50% rayon and 50% polyester fibers with a basis weight of 37 gsm
having dimensions of about 100mm in width and about 58 mm in length. The overwrap 1s
wrapped around the absorbent material such that 10 mm of the overwrap extends beyond the
withdrawal end of the tampon. The absorbent material and overwrap are rolled together so that
the overwrap forms the outside of the tampon, then compressed axially and longitudinally and
heated to form a tampon pledget of approximately14mm diameter and approximately 46 mm
length.

The Horizontal Gravimetric Wicking Test was performed on resulting tampon pledget.
The tampon pledget was positioned as described in Test Methods so that the end edge of the
extended overwrap of the skirt portion of the tampon is in contact with the meniscus of Artificial
Menstrual Fluid. The resulting horizontal wicking capacity for the sample at 500sec and the fluid
uptake was 3.98 + 0.25 grams of Artificial Menstrual Fluid per gram of tampon.

Comparative Example 3: A comparative tampon is made. The tampon comprises an

absorbent material of 75% rayon and 25% cotton fiber with a basts weight of 750 gsm having
dimensions of about 70mm in width and about 48mm in length. The tampon also comprises an
overwrap of hydroentangled 50% rayon and 50% polyester fibers with a basis weight of 37 gsm
having dimensions of about 168mm in width and about 48mm in length. The overwrap 1s
wrapped around the absorbent material such that no material extends above or below the length
of the absorbent material. An strip of 100% hydroentangled rayon with basis weight 278 gsm
having dimensions of about 68mm in length and about 8mm in width is placed down the middle
of the tampon pad such that 20mm extends beyond the withdrawal end of the tampon. The strip
is sewn to the tampon pad using thread. The tampon components are compressed axially and
longitudinally then heated to form a tampon pledget of approximately 14mm diameter and
approximately 46mm length with a 20mm strip of wicking material extending beyond the pledget.
The Horizontal Gravimetric Wicking Test was performed on resulting tampon pledget.

The tampon pledget was positioned as described above so that the end edge of the wicking strip 1s
15
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in contact with the meniscus of Artificial Menstrual Fluid. The resulting horizontal wicking
capacity for the sample at 500 sec and the fluid uptake was 1. 66-+ 0.10 grams ot Artificial
Menstrual Fluid per gram of tampon.

Comparative Example 4: A comparative tampon is made similar in design to that
disclosed in U.S. Patent No. 6,248,075 B1 issued on July 10, 2001 to The Procter & Gamble

Company. The tampon comprises an absorbent material of 75% rayon and 25% cotton fiber with

a basis weight of 780 gsm having dimensions of about 70mm in width and about 48mm in length.
The tampons also comprises an overwrap of bicomponent polyethylene/polypropylene fibers
made by Sandler with a basis weight of 17 gsm having dimensions of about 168mm in width and
about 48mm in length. The overwrap is wrapped around the absorbent material such that no
material extends above or below the length of the absorbent material. A cotton cord
intermittently containing rayon sliver is sewn onto the middle of the tampon pad formed by
absorbent material and overwrap, such that the portion of the cord containing rayon sliver
extends approximately 15mm into and approximately 25mm beyond the withdrawal end of the
tampon. The tampon components are compressed axially and longitudinally then heated to form
a tampon pledget of approximately 14mm diameter and approximately 46mm length with a 25mm
length of wicking material extending below the pledget.

A tampon of The Horizontal Gravimetric Wicking Test was performed on resulting
tampon pledget. The tampon pledget was positioned as described in Test Methods above so that
the end edge of the wicking cord is in contact with the meniscus of Artificial Menstrual Fluid.

The resulting horizontal wicking capacity for the sample at 500sec the tluid uptake was 0.89 +
0.05 grams of Artificial Menstrual Fluid per gram ot tampon.
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CLAIMS
1. A catamenial tampon comprising:

a compressed absorbent member having an inner region and an exterior surface, said

compressed absorbent member comprising an absorbent

material;

said absorbent material having a first surface opposed to the second surface and an

insertion end opposed to a withdrawal end;

a fluid wicking overwrap substantially covering said first surface and said second surface

of said absorbent matenal;

said fluid wicking overwrap extending beyond the withdrawal end of said absorbent

material to form a skirt portion;

said fluid wicking overwrap substantially covering said exterior surface of the

compressed absorbent member; and

a portion of said fluid wicking overwrap substantially permeating said inner region of said

compressed absorbent member.

2. A tampon according to Claim 1 wherein said fluid wicking overwrap does not

substantially adhere to the skin.
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10.

A tampon according to any one of the preceding Claims wherein the compressed

absorbent member is of rolled construction.

A tampon according to any one of the preceding Claims wherein the fluid wicking
overwrap has a horizontal gravimetric wicking capacity within the range of 2 to 6 gram of

fluid/gram of tampon at a 500 second interval.

A tampon according to any one of the preceding Claims wherein said tluid wicking

overwrap comprises a hydroentangled 50% rayon 50% polyester material.

A tampon according to any one of the preceding Claims wherein said fluid wicking

overwrap comprises a thermally bonded 50% rayon 50% polypropylene

A tampon according to any one of the preceding Claims wherein the fluid wicking

overwrap 1s 100% rayon.

A tampon according to any one of the preceding Claims wherein said skirt portion

extends from 2mm to 20mm.

A tampon according to any one of the preceding Claims wherein the compressed

absorbent member is of folded construction.

A tampon according to any one of the preceding Claims further comprising a withdrawal
means attached to said compressed absorbent member and extending beyond at least said

withdrawal end.
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