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ERGONOMIC TAMPON APPLICATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an improved tampon or
tampon applicator. More particularly, the present invention relates to a

tampon applicator with a barrel that has a reverse taper section for

improved ease of use and user comfort.

2. Description of the Prior Art
Commercial tampon applicators typically consist of a barrel and a

plunger used to expel an absorbent pledget housed in the barrel. The
barrel is’typically sub-divided into three sections, namely a finger grip, an
insertion tip, and a main body section, which is located between the finger
grip and insertion tip sections.

The finger grip section is typically the same diameter as the main
body section of the barrel, but some designs (e.g., Playtex® Gentle Glide®)
have a reduced diameter grip for improve grippability. The main body
section is typically linear, except on plastic molded barrels where there Is a
slight taper to improve release characteristics from the manufacturing mold.
The insertion tip section on some types of barrels have "petals” which
curve over and enclose the pledget (i.e., rounded tip) housed in the barrel,

but readily flex outwardly as the pledget is expelled through the insertion
tip.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a tampon applicator
that is ergonomic.
It is another object of the present invention to provide such an

ergonomic tampon applicator with a plunger and a barrel.



CA 02498508 2005-03-10

WO 2004/024193 PCT/US2003/028181

10

15

20

235

30

It is still another object of the present invention to provide such an
ergonomic tampon applicator barrel having a finger grip section, a reverse
taper section, a main body section and an insertion tip section.

It is yet another object of the present invention to provide such an
ergonomic tampon applicator barrel reverse taper section where the
reverse taper is towards the finger grip section.

It is a further object of the present invention {o provide such an
ergonomic tampon applicator barrel finger grip section having a finger
accepting region.

It is still a further object of the present invention to provide such an
ergonomic tampon applicator insertion tip section formed with a plurality of
petals.

It is yet a further object of the present invention to provide such an
ergonomic tampon applicator main body section with a maximum diameter
section that is sensually perceivable to a user to alert the user to the proper
insertion depth of the applicator.

It is another object of the present invention to provide such an
ergonomic tampon applicator having a plunger with at least one flared end.

These and other objects and advantages of the present invention
will be appreciated from an ergonomically improved tampon applicator
having a plunger and a barrel, of the present invention. The barrel has four
distinct sections, namely a finger grip section, a reverse taper section, a
main body section, and an insertion tip section. The reverse taper section
is tapered towards the fingergrip section, and the main body section is
tapered in an opposite direction towards the insertion tip section. A
maximum diameter is formed where the reverse taper section and main
body section meet on the barrel. The maximum diameter provides a
sensory indicator to the user to alert the user when the applicator has been

inserted to the proper depth in the vagina.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a tampon applicator of the present invention;,
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Fig. 2 is a cut away view of the tampon applicator of Fig. 1 depicting
an absorbent pledget housed in the barrel; and

Fig. 3 is a cut away view of the tampon applicator of Fig. 2 after the

pledget has been expelled from the barrel.

DETAILED DESCRIPTION OF THE INVENTION

Referring to drawings and, in particular, Fig. 1, there is shown an
ergonomically improved tampon applicator according to the present
iInvention generally represented by reference numeral 10. The
ergonomically improved applicator 10 is easier to use and more
comfortable to insert and remove. Applicator 10 includes a plunger 12 and
a barrel 14,

Barrel 14 may be divided into four sections, as opposed to three
sections typically found in prior art tampon applicators. The four sections
Include a finger grip section 16, a reverse taper section 18, a main body
section 20, and an insertion tip section 22.

Finger grip section 16 is bound by a forward edge ridge 24 and a
rearward edge ridge 26. Forward edge ridge 24 provides a firm grip
surface during insertion of applicator 10 into the vaginal vault. Rearward
edge ridge 26 provides a firm grip surface during expulsion of the pledget
(not shown) and during removal of applicator 10 from the body. Forward
and rearward edge ridges 24, 26 are about 6 mm to about 22 mm in
diameter. Preferably, the forward and rearward edges 24, 26 are about 11
mm to about 17 mm in diameter, with about 14 mm being the most
preferred diameter.

A finger accepting region 28 is formed between forward edge ridge
24 and rearward edge ridge 26. To ensure an adequate area to accept a
user’s finger or fingers, forward edge ridge 24 and rearward edge ridge 26
are spaced about 13 mm to about 40 mm apart. More preferably, forward
edge ridge 24 and rearward edge ridge 26 are spaced about 17 mm to
about 21 mm apart, with about 19 mm being the most preferred spacing.
Finger accepting region 28 may be concave, convex, flat, or any

combinations thereof. Preferably, region 28 is concave, which conforms to

3
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the contour of a user’s finger. The maximum diameter of region 28 is
preferably slightly less than the diameter of edge ridges 24, 26. Preferably,
region 28 has a maximum to minimum diameter ratio of about 1.10 to about
1.75, with a more preferred ratio of about 1.25 to ébout 1.35.

Finger accepting region 28 may also include one or more gripping
structures 46 to improve grippability of applicator 10. Suitable gripping
structures 46 include, for example, one or more and preferably two or
more, embossments, protuberances, slits, grooves, louvers, perforations,
lances, abrasive medias, high wet coefficient of friction materials, pressuré
sensitive adhesives, or any combinations thereof. In addition, gripping
structures 46 may be formed in any shape, including, for example, arc,
circle, concave, cone, convex, diamond, line, oval, polygon, rectangle, rib,
square, triangle, or any combinations thereof.

The maximum diameter 34 of applicator barrel 14 occurs at the
forward end of reverse taper section 18. Reverse taper is meant to include
a taper in the reverse direction, i.e. in a direction away from the insertion
end of applicator 10, but not necessarily the same dimensional taper as
main body section 20. The diameter of reverse taper section 18 tapers
down toward forward edge ridge 24, where the diameter is equal to or
slightly less than the diameter of forward edge ridge 24. This taper may be
linear or curvilinear.

Maximum diameter 34 of barrel 14 exerts a slightly greater pressure
than the smaller diameter portions of the barrel on the vaginal opening.
This unique feature of barrel 14 provides a sensually perceivable way of
signaling or indicating to a user that applicator 10 has been inserted to the
correct depth in the vagina. Thus, the location-of maximum diameter 34
along the length of barrel 14 is a critical aspect of the present invention.
The location of maximum diameter 34 on barrel 14 is about 32 mm to about
54 mm in the axial direction of barrel 14 from forward end 36 of insertion tip
22. Preferably maximum diameter 34 is located about 40 mm to about 50
mm, and more preferably about 44 mm in the axial direction of barrel 14

from forward end 36 of insertion tip 22.
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Main body section 20 is joined to reverse taper section 18 where
maximum diameter 34 of barrel 14 is located. Main body section 20 tapers
toward insertion tip section 22 in either a linear or curvilinear fashion so that
its smallest diameter occurs where main body section 20 meets insertion
tip section 22. The ratio of maximum diameter 34 to the diameter at the
forward end 38 of main body section 20 is about 1.1 to about 1.5, and more
preferably about 1.2 to about 1.3. This tapering of main body section 20
facilitates insertion comfort by gradually parting the vulva-vaginal channel
over a longer length than that of only insertion tip section 22.

Insertion tip section 22 begins where there is a substantial change in
the curvature of the forward portion of the barrel that is where the pledget-
enclosing petals 40 are formed. In applicator designs where no petals are
used, insertion tip 22 is the forward edge of the main body section 20 of
barrel 14. The preferred insertion tip 22 is the petal type with a curvature
that approximates an elliptical or hyperbolic curve. Preferably, insertion tip
22 has about 2 to about 12 petals, and more preferably about 3 to about 8
petals. The ratio of the maximum diameter of insertion tip section 22,

which occurs at the plane where its rearward edge meets forward end 38 of

- main body section 20, to the total axial length of the insertion tip section

along a horizontal axis of applicator 10, is about 0.9 to about 1.8, and more
preferably about 1.1 to about 1.3.

The less severe curvature of insertion tip section 22 also facilitates
insertion comfort by gradually parting the vulva-vaginal channel along its
longer length.

It should be understood that while tampon applicator barrel 14 of the
present invention is depicted as having four sections, namely a finger grip
section, a reverse taper section, a main body section, and an insertion tip
section, the tampon applicator barrel can include a reverse taper section
and at least one additional section selected from a finger grip section, a
main body section, an insertion tip section, or any combinations thereof.

The interior wall of barrel 14 that houses the pledget may have the
same basic sidewall shape as its exterior wall. However, molding such a

complicated interior wall requires a complex manufacturing process.

5
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Alternately, the interior wall can be practically straight walled (a slight taper
may be required for tooling release) while the exterior wall has the sectional
shapes discussed before, thus simplifying the molding process.

Referring to Figs. 2 and 3, barrel 14 has a finger grip end 42.
Plunger 12 telescopically fits into the finger grip end 42 of barrel 14.
Plunger 12 has a diameter slightly smaller than the smallest diameter of
finger receiving region 28 so that plunger 12 telescopically fits throughout
the interior of barrel 14. Preferably, in one embodiment of the present
invention, plunger 12 has a diameter about 4 mm to about 18 mm. More
preferably, plunger 12 has a diameter about 5 mm to about 9 mm with the
most preferred diameter being about 7 mm.

Plunger 12 has a first flare 32 at its distal end and a second flare or
retaining structure 48 at its opposite barrel end 52. Finger grip section 16
has a plunger receiving end 30. Plunger receiving end 30 of finger grip
section 16 has a chamfer 44 to receive first flare 32 of plunger 12 during
pledget expulsion. This permits shortening the length of the section of
plunger 12 that protrudes from barrel 14 since all of the protruded length is
available for the telescopic action. This in turns resuits in a more
ergonomic applicator. Such an ergonomic applicator is conducive to one
handed use, since the distance between finger grip section 16 and first
flare 32, where the fingertip is placed, is reduced by an amount equal to the
length of first flare 32. Second flare or retaining feature 48 on barrel end 52
of plunger 12 prevents separation from barrel 14.

First flare 32 has a maximum diameter about 6 mm to about 22 mm.
Preferably the maximum diameter is about 12 mm to about 16 mm, with
about 13 mm being the most preferred maximum diameter, in order to
provide a secure area for a user's fingertip during pledget expulsion. The
rearward end of first flare 32 may be flat, concave, or convex. Preferably, it
is concave to provide a secure area for the fingertip.

Second flare 48 has a maximum diameter about 5 mm to about 20
mm. Preferably the maximum diameter is about 11 mm to about 14 mm,
with about 13 mm being the most preferred maximum diameter, in order to

prevent separation from barrel 14.




CA 02498508 2007-11-16

WO 2004/024193 PCT/US2003/028181

o

10

15

25

Although it might be implied that the cross-sectional shape of plunger 12
and barrel 14 is circular, due to the use of the term diameter', it should be
understood that the cross-sectional shape can be non-circular, such as oval
or polygonal. Furthermore, the cross-sectional shape can
vary along the length of both plunger 12 and barrel 14. For example, a
circular plunger with a polygonal finger grip and an oval main body may be
formed.

The pledget 50 housed by applicator barrel 14 preferably has a tapered
forward end that corresponds to that of insertion tip 22. The matching taper
supports petals 40 during insertion of applicator 10 so that the petals cannot flex
out of shape, thus enhancing comfort. Additionally, during expulsion from
applicator 10, the pledget's tapered tip will gradually part the vaginal channel,
further enhancing user comfort.

Suitable materials for forming plunger 12 and/or barrel 14 include,

for example, biopolymer, cardboard, heat shrink plastic, paper slurry, plastic,
plastic tubing, pulp slurry, pulp-molded paper, or any combinations thereof.
To reduce friction and/or increase strength, plunger 12 and/or barrel 14
may be coated with a coating material. Suitable coating materials
include, for example, cellophane, cellulose, epoxy, lacquer, nitrocellulose,
nylon, plastic, polyester, polylactide, polyolefin, polyvinyl alcohol, polyvinyl
chloride, silicone, wax, or any combinations thefeof.

The foregoing specification and drawings are merely illustrative of the
present invention and are not intended to limit the invention to the
disclosed embodiments. Variations and changes, which are obvious to one
skilled in the art, are intended to be within the scope and nature of the present
invention, which is defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A tampon applicator comprising:
a plunger having a first end and a second end; and

a barrel having a center axis, said barrel having an insertion tip section, a main
body section adjacent said insertion tip section, a reverse taper section adjacent said
main body section opposite said insertion tip section, and a finger grip section adjacent
said reverse taper section opposite said main body section each entirely positioned

about said center axis, said insertion tip section having a plurality of petals,

wherein said insertion tip section begins where there is a substantial change in
curvature of a forward portion of said barrel and terminates where said plurality of petals
converge at said main body section, wherein said main body section is tapered toward
said insertion tip section, and wherein said reverse taper section is tapered toward said
finger grip section in a direction away from said insertion tip section, and wherein said
portions of said center axis in said insertion tip section, said main body section, said

reverse taper section and said finger grip section are entirely in the same plane.

2. The tampon applicator of claim 1, wherein said taper of said main body
section is selected from the group consisting of linear, curvilinear, and any combination

thereof.

3. The tampon applicator of claim 1, wherein said finger grip section
comprises a forward edge ridge and a rearward edge ridge opposite said forward edge

ridge.

4. The tampon applicator of claim 3, wherein said forward edge ridge and

said rearward edge ridge each have a diameter about 6 mm to about 22 mm.

5. The tampon applicator of claim 3, wherein said forward edge ridge and

said rearward edge ridge are spaced apart about 13 mm to about 40 mm.
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6. The tampon applicator of claim 3, wherein said finger grip section further
comprises a finger accepting region formed between said forward edge ridge and said

rearward edge ridge.

7. The tampon applicator of claim 6, wherein said finger accepting region has

a diameter less than the diameter of said forward edge ridge and said rearward edge

ridge.

8. The tampon applicator of claim 6, wherein said finger accepting region has
a surface contour selected from the group consisting of concave, convex, flat, and any

combinations thereof.

9.The tampon applicator of claim 6, wherein said finger accepting region has a

maximum diameter to a minimum diameter ratio about 1.10 to about 1.75.

10.  The tampon applicator of claim 9, wherein said ratio is about 1.25 to about
1.35.

11. The tampon applicator of claim 6, wherein said finger accepting region

further comprises one or more gripping structures.

12.  The tampon applicator of claim 11, wherein said one or more gripping
structures are selected from the group consisting of embossments, protuberances, slits,
grooves, louvers, perforations, lances, abrasive media, high wet coefficient of friction

material, pressure sensitive adhesive, and any combinations thereof.

13.  The tampon applicator of claim 11, wherein said one or more gripping
structures are formed in a shape selected from the group consisting of arc, circle,
concave, cone, convex, diamond, line, oval, polygon, rectangle, rib, square, triangle,

and any combinations thereof.

14.  The tampon applicator of claim 1, wherein said finger grip section further

comprises a chamfer at a plunger receiving end.
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15.  The tampon applicator of claim 14, wherein said chamfer receives said

plunger.

16.  The tampon applicator of claim 14, wherein said plunger has said flared

end on said forward end, on said rearward end, or both on said forward end and said

rearward end.

17.  The tampon applicator of claim 1, wherein said barrel has a maximum

diameter region formed where said main body section abuts said reverse taper section.

18.  The tampon applicator of claim 17, wherein said maximum diameter is

located on said barrel about 32 mm to about 54 mm from said insertion end of said

parrel.

19.  The tampon applicator of claim 1, wherein said plurality of petals is two or

more petals.

20.  The tampon applicator of claim 19, wherein said insertion tip section has

about 3 to about 8 petals.

21.  The tampon applicator of claim 1, wherein said insertion tip section has a
ratio of a maximum diameter of said insertion tip section to a total length of said

Insertion tip section about 0.9 to about 1.8.

22. The tampon applicator of claim 21, wherein said ratio is about 1.1 to about
1.3.

23.  The tampon applicator of claim 1, wherein said plunger has a flared end

on a forward end, on a rearward end, or both on said forward end and said rearward

end.

24.  The tampon applicator of claim 23, wherein said flared end on said

rearward end has a diameter about 5 mm to 20 mm.

10
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25. The tampon applicator of claim 23, wherein said flared end on said

rearward end has a fingertip accepting area.

26. The tampon applicator of claim 25, wherein said fingertip accepting area
has a geometry selected from the group consisting of flat, concave, convex, and any

combinations thereof.

27. The tampon applicator of claim 1, wherein said plunger has a diameter

about 4 mm to about 18 mm.

28. The tampon applicator of claim 1, wherein said barrel, said plunger, or
both said barrel and said plunger are formed from a material selected from the group
consisting of biopolymer, cardboard, heat shrink plastic, paper slurry, plastic, plastic

tubing, pulp slurry, pulp-molded paper, and any combinations thereof.

29. The tampon applicator of claim 1, wherein said barrel, said plunger, or
both said barrel and said plunger, have a surface that is coated with a material selected
from the group consisting of cellophane, cellulose, epoxy, lacquer, nitrocellulose, nylon,
plastic, polyester, polylactide, polyolefin, polyvinyl alcohol, polyvinyl chloride, silicone,
wax, and any combinations thereof.

30. The tampon applicator of claim 29, wherein said surface is an outside

surface, an inner surface, and any combinations thereof.

31. The tampon applicator of claim 1, wherein said main body section has a

maximum diameter section that is sensually perceivable to a user.

32. The tampon applicator of claim 1, wherein said main body section has a

diameter along an entire length of said main body section and said reverse taper
section has a diameter along an entire length of said reverse taper section that is

greater than a diameter along an entire length of said finger grip section.

33. A tampon applicator comprising:

11
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a plunger; and

a barrel having a reverse taper section, said barrel having at least two additional
sections selected from the group consisting of a finger grip section having a first flare
and a second flare in an opposite direction of said first flare, a tapered main body
section, a tapered insertion tip section, and any combinations thereof, said barrel having

a center axis,

wherein said reverse taper section and said at least two additional sections each

are entirely positioned about said center axis, and

wherein said portions of said center axis in said reverse taper section and said at

least two additional sections are entirely in the same plane.

34. The tampon applicator of claim 33, wherein said main body section has a

maximum diameter section that is sensually perceivable to a user.
395. A tampon applicator comprising:
a plunger; and

a barrel having a center axis, wherein said barrel has a reverse taper section, a
main body section and an insertion tip section, wherein said main body section has a
first taper, wherein said reverse taper section has a second taper, wherein said insertion

tip section has a third taper, wherein said first taper and said third taper are in a first
direction away from said plunger, and wherein said second taper is in a reverse

direction of said first and third taper,

wherein said reverse taper section, said main body section and said insertion tip

section each are entirely positioned about said center axis, and

wherein said portions of said center axis in said reverse taper section, said main

body section and said insertion tip section are entirely in the same plane.

12
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36. A tampon applicator comprising:

a plunger having either a flared forward end, a flared rearward end, or both a

flared forward end and a flared rearward end: and

a barrel having an insertion end and a plunger receiving end, wherein said barrel
has a finger grip section, a reverse taper section and a main body section, wherein said
finger grip section has a chamfer at said plunger receiving end, wherein said finger grip
section has a first flare and a second flare in an opposite direction of said first flare,
wherein said main body section is tapered toward said insertion end, wherein said
reverse taper section is tapered in a reverse direction of said main body section toward
said plunger receiving end, wherein said reverse taper section is at a location on or

adjacent to said chamfer, wherein said barrel has a center axis,

wherein said finger grip section, said reverse taper section and said main body

section each are entirely positioned about said center axis, and

wherein said portions of said center axis in said finger grip section, said reverse

taper section and said main body section are entirely in the same plane.

37. The tampon applicator of claim 36, wherein said chamfer receives said

plunger.
38. A tampon applicator comprising:

a barrel having an insertion end and a plunger receiving end on an opposite side
thereof, wherein said barrel has a finger grip section and a reverse taper section, a main
body section and an insertion tip section, wherein said finger grip section has a first flare

and a second flare in an opposite direction of said first flare, wherein said reverse taper
section is adjacent to said finger grip section, wherein said main body section has a
diameter that increases from said insertion tip section to a maximum diameter of said
barrel, wherein said reverse taper section decreases in diameter from said maximum

diameter of said barrel to said finger grip section, wherein said barrel has a center axis,
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wherein said insertion tip section, said finger grip section, and reverse taper
section and said main body section each are entirely positioned about said center axis,

and

wherein said portions of said center axis in said insertion tip section, said finger
grip section, said reverse taper section and said main body section are entirely in the

same plane.
39. A tampon applicator comprising:

a barrel having an insertion tip section, a main body section adjacent said
insertion tip section, a reverse taper section adjacent said main body section opposite
said insertion tip section, and a finger grip section adjacent said reverse taper section

opposite said main body section, said barrel having a center axis

wherein said main body section and said reverse taper section converge at a

maximum diameter of said barrel,

wherein said finger grip section has a forward edge ridge and a rearward edge

ridge,

wherein said insertion tip section has a first end and a second end with a plurality
of petals between said first end and said second end of said insertion tip section,
wherein said first end of said insertion tip section begins where there is a substantial

change in curvature of a forward portion of said barrel and said second end of said
Insertion tip section ends where said plurality of petals and said main body section

converge,

wherein said reverse taper section has a first diameter at said maximum
diameter of said barrel and a second diameter that is less than said first diameter at

said forward edge ridge of said finger grip section,

wherein said main body section has a first diameter where said insertion tip

section and said main body section converge and a second diameter where said
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maximum diameter of said barrel and said main body section converge, and-wherein
said second diameter of said main body section is greater than said first diameter of

said main body section,

wherein said insertion tip section, said finger grip section, said reverse taper
section and said main body section each are entirely positioned about said center axis,

and

wherein said portions of said center axis in said insertion tip section, said finger
grip section, said reverse taper section and said main body section are entirely in the

same plane.
40. A tampon applicator comprising:

a barrel having a center axis, said barrel having a tubular shape between a first
end and a second end, said first end having an insertion tip that is curved toward said
first end, said insertion tip being connected to a main body section at a first plane, said
main body section increasing in diameter from said first plane to a maximum diameter of
said barrel, said main body section being connected to a reverse taper portion at said
maximum diameter of said barrel, said reverse taper portion decreasing in diameter
from said maximum diameter of said barrel toward a finger grip section, said reverse
taper portion being connected to a forward edge of said finger grip section, said finger
grip section decreasing in diameter from said forward edge in a finger accepting region,
said finger accepting region increasing in diameter to said second end, said insertion tip
section, said main body section, said reverse taper section and said finger grip section
each entirely positioned about said center axis, and said portions of said center axis in
said insertion tip section, said main body section, said reverse taper section and said

finger grip section being entirely in the same plane; and

a plunger telescopically received within said finger grip section, said plunger
having a diameter slightly smaller than a smallest diameter of said finger grip section so

that said plunger telescopically fits throughout an interior of said barrel, said plunger
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being unsupported by said main body section when positioned within said main body

section.

41.  The tampon applicator of claim 39, wherein said main body section
increases in diameter from said first plane to said maximum diameter of said barrel and
said reverse taper portion decreases in diameter from said maximum diameter of said

barrel to said finger grip section to form a convex curve at said maximum diameter.

42. The tampon applicator of claim 40, wherein said main body section

increases in diameter linearly or curvilinearly from said first plane to said maximum

diameter of said barrel.

43. The tampon applicator of claim 39, wherein said barrel has an interior wall

within said barrel and an exterior wall opposite said interior wall, and wherein said

Interior wall is sized along an entire length of said main body section and said reverse

taper section to house a pledget.

16



CA 02498508 2005-03-10

WO 2004/024193 PCT/US2003/028181

v, g W A SR TS A L I T R A A . \
R P o oy, 0 AL - eh N ¥ - vy -
y WYY ey p1$-_c"‘o‘:'vi:.c.... v hvdivon up \-‘ v Ve v . 4

v-

RS

2

Ihdntua)y

PELEV L) PNy T ‘..:}. ¢ 12 - 1eand L. G ea 4
. g -

AT RCTESS NI T 30 AN oy S AN S FANSIN L BT 2o rorena

e £ £ o Mo S A IR e A KA LR AR R LA SO B o e o |
- . . T AT AT PO TIPS s HWARG e T 1 0T 3’_-&‘.7; B X : g /) PR odrar Clinsd b

Tpa_el et T, *A a.a o P oINPT ON S i - ! - N SAN L o S Tt TR e ey LSO NAY o

* : T e T BT LT it B R P, * TN Agadipopsy v

~- “ 9w -Q s +

K
«
e

s

basn

\:l

<

[ shng Y
O\ 'y
LIS - . - .
2 ik r*®myeain 2 B

- . ' »
CHEE L IR OVE - 25 Qe e
ATV waat WY \
7 S - bl 2 S TTRE YUK PN TPRT B T R VR L NPPY. e v oAt
- A . = AP PVIRTIIATTY L AR Y 4 Y AL Y, aye o¢ e altag e Yeend “hay " AR e oy
“AQ‘“ Ne \}n-"““’s'«\,\ D-dad’ \>' M) felrs A Hhulp gudn, 4 & RARE NS LAPY Medm s Mbapany wraia 4w P '_" — - - & . A -ot -‘t‘_‘ -
-n . W - - 'l i "-‘“Ww".ﬁ'w A s S ST . “‘\.-\
- -
v, wa 2N
‘.

™
» - >
* SOV T ETTEE TR MW g BRI 4 .22 PIRH AR SIS
By ¥ s &
L) .‘J »

».-
R OT T4

L N

» 0

-
-

G,

-
: L L YV R teaa

e = a% . . .t ) i g ¥R = "% ) .-:;.E, PSS N € 1 LS NOAaR, i e B v

2 Tt e - - co o o om e I T tar ., AadiiN ’ ] : -1%' k= S e . - Ol T e Y em T nue @ wd R RS pmd ST A vy 37 XA
3 e T B 1 IR < .y 8 - LYY AN .Y, - R A Az . PSS . h W{ P e s LA~ '- ¥ . P

TN L ~ S T TAANTRL Y BT P S AL VNI LRI & V2 o TUVEH - oo * o PV N

* K -
pA T ""*“ D) ~ ‘_M,.-_“.’.wo$ - .- L
we w a 00:}‘ e ﬁ~\‘h.h‘}) R M - - . Ry NS ouy P —— iy 1 O

-

wsval il

4 (S dom -
- g oo A¥. v e .‘?%%ﬁv"-quw T Aty VO > N
R P N R o AL e
Ty e’ ‘".‘ﬁb\‘.’.-‘ ‘: Pt e -

1 of 2



CA 02498508 2005-03-10
WO 2004/024193 PCT/US2003/028181

2 of 2



LBV ﬁ’ o I ETIE, X6 S as

»
rrs
h ) .-_.r-ﬂ‘w-.’ . q' \vtcn‘:a.

-

--:r‘-r‘ A "('

, -A .-q( .&f '- ‘- o
o Py TR mn-\.ws. -vww;‘;w“‘vﬂ

-'Hl-ﬁ\-ﬂ'v *"-‘

<

- r Ll
'0‘ N svpe . e L w, s 8,
L |

&

el (ron
N
~nlho o »

-4,

” & nv}mw&/’ l'o.:.

2% i AR

-

vy,

. e -t
“s, -y P

> > -
Yo * W g aain
WL g mya ve garagNe 'l(t\é' “uy

omm ﬁwqgl

ozb o ..

W, M'\"\‘ ui\‘o‘ -
o $4p vw--‘w\ s.

- IO,
I'.!- -v\'\.

. an’ "
Lol PO DAL SN VOTS § L a
. " h Ilts‘\‘\.. ,.\‘i AN v Vg A, '.\.\\5\ VR’ g uatry=
1

T A

R 0 'h.“Mb tu-n'--

oty oy '{% RN,

0-'---\ t‘us '~‘~ u-uw'—*—v

v W o “\ ‘\t\ﬂot-\\ »

Y
-"‘.L

Y\ —
M !"“*~ '\

ARG

" sO““...I.I
r.a‘\ ;co. ogﬁ- v'-'!‘

ANt o-
e . .\:\f:.;ciot‘\\vﬂ\\bu“\‘

LT r o)

ARGy SE Ly

-~

ody

K AN L PN
v .t““ * ‘.‘ P\ - {\\" “‘N

« \\\.u& Yhan )
»

LTS St \\l\\\\\‘ \\ s\ﬂg\q a}ﬁ\\
!‘ -
e ‘Q/
4%

s 2;? o

=42

‘;- 4-%‘:;-"%! e, S, \22‘.;,\)-




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

