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TAMPON APPLI CATI ON TUBE HAVI NG APERTURED FI NGER

Field of the

I nvention 5 The present invention relates to tubular insertion
devi ces having an apertured finger grip to inprove the ability of a
user to maintain a secure grip on the applicator tube dyrj In
particul ar, theWO9M131§ nsortjon devices have a plurality of ¥erisseniiin
finger-accepting 10 apertures in the gripper end of the tube.
Background of the Invention Tubul ar insertion devices, such as
t anpon

. -1-

10

15

20

25

30

Pield of the Invention

The present invention relates to tubular insertion
devices having an apertured finger grip to improve the
ability of a user to maintain a secure grip on the
applicator tube during use. In particular, the
insertion devices have a plurality of finger-accepting
apertures in the gripper end of the tube.

() () £ e _Inve on
Tubular insertion devices, such as tampon

applicators, are generally constructed of one of two
basic materials: plastic and cardboard. These devices,
whether cardboard or plastic, generally incorporate
surface features at the rear or gripper end to allow the
user to more or less securely hold the applicator during
the following activities: inserting the device,
ejecting a substantially enclosed element from the
device, and withdrawing the device. Attempts have been
made to add surface treatments to the gripper end of
tampon applicator tubes in both plastic and cardboard
devices. For example, Wiegner et al., U.S. Patent No.
4,412,833, teaches a lightly grooved grip; Beastall et
al., U.S. Patent No. 5,087,239, teaches a series of more
pronounced grooves forming rings in the gripper end;
Hinzmann, U.S. Patent No. 4,755,164, discloses both a
grip area having a reduced diameter and surface
‘indentations; and Whitehead, U.S. Patent No. 4,508,531,
and Huffman, U.S. Patent No. 4,573,964, both teach
finger grip areas having substantially reduced diameter.
The finger grips disclosed in this prior art generally
have a limited ability to prevent finger slip during



applicators, are generally constructed of one of two 15 basic material s:
pl astic and cardboard. These devi ces, whet her cardboard or plastic,
general ly incorporate surface features at the rear or gripper end to
all ow the user to nore or |ess securely hold the applicator during
the followng activities: inserting the device, 20 ejectin

substantially eWOIFe#8 o| enent from t he device, and w t%&ﬁa‘% n“bmflhe

device. Attenpts have been made to add surface treatnments to the
gri pper end of tampon applicator tubes in both plastic and cardboard
devi ces. For exanple, Wegner et al., US. Patent No. 25 4,412, 833,
teaches a lightly grooved grip; Beastall et_ ., _ al., US. Patent No.
5,087, 239, teaches a series of nore pronounced grooves formng rings

in the gripper end;jnsertioH BZM8HE. app13cdttireindNejedtibh, dH4hdli tiptins

both a grip e i e | a u
i ndent ati ons; and Ite %§6Q9E§§¥ géﬁ%%fﬂkggpkg§géggg%,EL&Q&A%%ﬁfliﬁfnan,
U.S. Patent No. 4, $heigsabildty tesrevent finger.slipy theprodnstign
substantial |y redugeduiirescsevere manipikatioger gpppicdter!metskidl o s

prior art genegal i rouiae WAE1B1bAE" 4 b gty nkdgRESVEN TTNGEr SITP
Sheldon, U.S. Patent No. 4,573,963, teaches a
finger gripping section formed by a series of spaced,
circumferentially disposed slits in conjunction with
inwardly turned ribs. The inwardly projecting ribs

10 reduce the effective inside diameter of the outer tube.
Thus, the plunger used in conjunction with this outer
tube must have a diameter which is substantially less
than the outer tube.

In addition, tampon applicators on the market are
i5 moving toward the use of higher gloss surfaces which are
more slippery than previously used cardboard applicator
tubes. Therefore, attempts have been made to provide
even more pronounced finger grip protrusions. For
example, Campion et al., U.S. Patent No. 5,346,468,

20 discloses a cardboard tampon applicator having a
polymeric coating on the outer tube and finger grip
rings which have a height of at least 0.010 inches.
This applicator requires even more violent manipulation
of the applicator tube material. .

25 In view of the shortcomings of the prior art, what
is needed is a tampon applicator which has substantial
resistance to finger slip while inserting the device,
ejecting a substantially enclosed element from the
device, and withdrawing the device without requiring

" 30 severe manipulation of the device material during
manufacture which may result in damage to this material
or vhich may not provide sufficient protrusion to
prevent finger slip.
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- 2- i nsertion of the applicator and ejection of the tanpon. In
t hose finger grips which have sone inprovenent in their ability to
prevent finger slip, the production requires severe mani pul ation of
applicator material to 5 provide sufficient finger grip height.

In addition, o appl i cators have features | ocated i he
gri pper end tokgiﬁm% ot her pur poses. For exanpl e, Foﬂ?ﬁéggsﬁﬁﬁg.

Pat ent No. 2,587,717, discloses the use of an inwardly fol ded 10

| ocking ear to prevent accidental displacenent of the ej ector tube
fromthe outer tube. However, Fourness teaches the use of an
outwardly punched roughened surface to provide the finger grip. In
addi tion, Bletzinger et al., U S Patent No. 3,196,873, discloses 15
the use of a singl Sumhfivide/ Hne I ht fert ure or sone ot her touch
sensi yive or visual 1ngcatin an o . |l ow,t he uger to.carefully
ori'ent the applicator. qﬁﬂ&féiegg 1 g£%$+??é%ﬁf%%?ﬁ|%? QPE??Fﬁ +°Broduct,
as the ori erdeniem fgrmede ofaaptubwiay ekenentefampapleonfrolled 20 to
provide its descriggsktignefdilly containing ameinkdvtdpre efament. Norhe

gbgzga?63’ tegChestéhular eféﬂ] ' L'RR'{§ES¥¥§Aé”LJ EQEdabéripégé'Séde
The gripper end has a plurality of finger-accepting
apertures in the surface thereof. These apertures are
dimensioned to accept a portion of a user’s finger. For
example, they may be arranged and configured to allow
10 the skin of a user’s finger to project into the

apertures. This insertion device is particularly useful
in a device vhich has a high-gloss outer surface.

The insertion devices of the present invention may
be used as tampon applicators for feminine hygiene.

15 Another configuration of the insertion device may be for
the vaginal or rectal delivery of prophylactic
compositions and/or medicaments.

The invention also relates to a method of forming
an insertion device. Thus, a tubular element capable of

20 substantially containing an insertable element and
having an insertion end and a gripper end is formed. A
plurality of finger-accepting apertures are formed in
the gripper end. The finger-accepting apertures are
dimensioned to accept a portion of a user’s finger. - The

25 finger—-accepting apertures may be formed before or after
tube-forming material is manipulated into the tubular
element.

As used in the specification and claims, the term
"aperture" and variants thereof, mean an opening in the

30 surface of the tubular insertion device which forms a
discontinuity in the tube-forming material at the edges
of the opening, at least at the leading and trailing
edges thereof. This aperture thereby provides
relatively abrupt, finger-accepting edges to



circunferentially disposed slits in conjunction with i nwardly turned
ribs. The inwardly projecting ribs 25 reduce the effective inside

di aneter of the outer tube. Thus, the plunger used in conjunction
with this outer tube must have a dianmeter which is substantially |ess
than the outer tube. I n addition, tanpon applicator,

market are 30 WERSPHE toward the use of higher gloss surf.ace&r\mggﬁﬂzzrle
nore slippery than previously used cardboard applicator t ubes.
Therefore, attenpts have been nade to provide even nore pronounced
finger grip protrusions. For exanple, Voss et al., U S. Patent No.
3,764, 438, -4 - - - 2a -

di scl oses a tanpon applicator having a finger grip ring adhered to

the outer surface eréé’{ﬁcﬁﬁﬁ'lbcﬁbgistl Hovement ¥fdial ngRr-safRhgéreinal .,
U. S. Patent No. 5, 346, 468, . .
; response to longitudinal forces on the device.

Brief Desc tion of e Dra
5 Fig. 1 is a perspective view of a tampon applicator
tube according to the present invention.

Fig. 2 is a cross-section along line 2-2 of Fig. 1.

10 Fig. 3 is a side elevation of the gripper end of
the tampon applicator tube of Fig. 1 during use.

Figs. 4A-4G are side elevations of tampon
applicator tubes illustrating various finger-accepting
15 apertures contemplated by the present invention.

Fig. 5 is a perspective view of a tampon applicator
incorporating the tampon applicator tube of Fig. 1.

20 Fig. 6 is a side elevation of a plunger tube which
can be used in the present invention.

Fig. 7 is a cross-section of the gripper end of an
alternative embodiment of the present invention
25 incorporating indented surfaces adjacent a pair of
finger-accepting apertures.

Fig. 8 is a cross-section of the gripper end of an
alternative embodiment of the present invention
30 incorporating projections adjacent a pair of finger-
accepting apertures.



di scl oses a cardboard tanpon applicator having a 5 pol ymeric coating on
the outer tube and finger grip rings which have a height of at |east
0. 010 inches. This applicator requires even nore violent nmanipul ation
of the applicator tube nmaterial. : In view of the shortcom ngs of

the prior art, what 10 I's needed is a tanmpon applicator whj
subst anti al WOITMMB; ¢ ance to fi nger slip while inserting tk&lggﬁlg‘gl

ej ecting a substantially enclosed elenent fromthe devi ce, and

wi t hdrawi ng the device wi thout requiring severe mani pul ati on of the
device material during 15 manuf acture which may result in danmage to this
mat eri al or which may not provide squigignt protrusion to

prevent finger slip. WO 97/ 01318

Referring to Figs. 1-3, one embodiment of the
present invention relates to a tampon applicator tube 10
formed of a tubular element 12 having an insertion end

5 14 and a gripper end 16. The gripper end 16 has a
plurality of finger-accepting apertures 18. The
insertion end 14 may have a plurality of inwardly curved
petals 20 forming a substantially closed dome 22.

The finger-accepting apertures 18 of the gripper

10 end 16 are dimensioned to accept a portion 24 of a
user’s finger 26. Experimentation has shown that a
useful longitudinal dimension of the apertures 18 can
vary from 1 mm or less to greater than 10 mm. Useful
circumferential dimensions of the apertures 18 can vary

15 from about 1 mm to greater than 20 mm. Preferably, the
longitudinal dimension is about 1 mm to about 10 mm, and
more preferably, about 6 mm to about 8 mm. Preferably,
the circumferential dimension is about 3 mm to about 20
mm, and most preferably about 8 mm to about 16 mm. If

20 the aperture dimensions are too large, the tube may lose
stability necessary for processing and handling and the
user’s finger may project too far into the tube and
clamp on a telescopically-enclosed plunger. If the
aperture dimensions are too small, the user’s finger

25 will not sufficiently penetrate into the aperture to
enhance the user’s grip.

The finger-accepting apertures 18 are
preferentially arranged circumferentially about the
gripper end 16. These apertures 18 can be arranged in a

30 single circumferential arrangement as illustrated in
Figs. 1, 3, 4A-4F, or they can be arranged in multiple
circumferential arrangements as illustrated in Fig. 4G.
The apertures 18 may be spaced apart in the
circumferential direction by about 3 mm to about 20 mm,



- 3- Summary of the Invention The present invention relates

to an insertion device forned of a tubular el enment capabl e of
substantially containing an insertable element. The 5 tubul ar el ement has
an insertion end and a gripper end. The gripper end has a plurality of

finger-acceptin apertures in the surface t her eof . These are
di nensi oned to g%ﬁﬂ%ﬂs portlon of a user's finger. For exanﬁ%ﬁﬁﬁﬁ%
may be arranged and configured to allow 10 the skin of a user's finger to

project into the apertures. This insertion device is particularly
usef ul in a device which has a high-gloss outer surface. The
insertion devices of the present invention npyg - be used as tanpon

applicators for fem nine hygiene. 15 Anot her configuration of the
insertion device niprdreraply abouths magtdadbout NeCdl. dabhueeptof

prophyl actic d nvent i on
also relates to a ﬁﬁ%éﬁgﬁg}gﬁ égﬁaﬂag%%ﬁ’%?aﬁ PSnSES\‘?F‘c’e“P?%ﬁsi i
tubul ar el enent capbmgsit@ﬂlml diregtient Pyl aloutodt a#ﬂnltngahﬁuf-néérmbl e
el enent and %éﬁﬁlbl&ﬂ&ﬁbﬁtOﬁ mdtagboutdle maer end is forned. A

The 11 nger -accBpti ng. apdhe,PRetEpked 18 BiF clld Cedesia1ty piy Rebirdy, 0"
a user's finger. Thehai® includdsg- aireles nEwaid t heartsay linesor adpharef or e
or after tub%mﬂwwbsal ahnd Svaridl/lcthes gebletbec! pRtté¥ns.
Representative, non-limiting examples of some of these
apertures are illustrated in Fig. 4A-4G. Preferred
10 apertures have at least one major axis which is in the
circumferential direction. The apertures 18 may be
arranged to provide a plurality of apertures 18 in each
circumferential arrangement, preferably two to four
apertures per circumferential arrangement, and more
15 preferably, two apertures approximately oppositely
disposed about the circumference. This more preferred
arrangement allows a user to grip the applicator tube
10, usually between a finger 26a and a thumb 26b, on
opposite portions of the gripper end 16.
20 A tampon applicator 50 is illustrated in Fig. 5.
This applicator 50 includes an outer tubular element 52
having a pair of finger-accepting apertures 53 and an
inner tubular element 54. While the outer tubular
element 52 of Fig. 5 is similar to that described above
25 in reference to Figs. 1-3, it may also be configured
like those tubular elements illustrated in Figs. 4a-~4G.
The inner tubular element 54, or plunger, is used to
expel a témpon 56 from the outer tubular element 52.
Thus, the leading end 58 of the plunger 54 bears against
30 the tampon 56 when a user’s finger pushes the trailing
end 60 of the plunger 54.
Referring now to Fig. 6, the plunger 54 has at
least one protrusion 62 proximate the leading end 58
which is engageable with at least one of the finger-



el enent . As used in the specification and clains, the term

"aperture" and variants thereof, nean an opening in the 30 surface of
the tubul ar insertion device which fornms a di scontinuity in the
tube-formng material at the edges of the opening, at |east at the
| eadi ng and trgjli edges thereof. This aperture there Loes
relatively abr&#?w'ﬂ?’r?ger- accepting edges to WO 97/ 0 @E&Yﬁﬂ‘i
PCT/ US96/ 10721 -4- frictionally
resi st novenent of a user's finger in response to |ongitudinal forces
on the devi ce.
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accepting apertures 53. This protrusion 62 may also be
dimensioned to be engageable with one or more of the
enbossed or indented grip-enhancing features described
below.

5 The tampon applicator tubes of the present
invention can be made of materials generally known to
those of ordinary skill in the art. The applicators may
be conventional plastic, such as injection-moldable or
blow-moldable plastic, biodegradable plastic, such as

10 those disclosed in the commonly assigned application,
Dabi et al., U.S8. Serial No. 08/006,013, filed January
15, 1993 (herein incorporated by reference), or
cardboard. The cardboard used in tampon applicators can
be a single layer of cardboard material, or it can be a

15 plurality of laminated layers to provide multiple
benefits relating to the various layers. Useful
cardboard stock for the formation of the tubular
elements include, without limitation, paperboard,
cardboard, cup stock, paper, and the like. The

20 laminated cardboard material may include a surface layer
or coating of plastic, wax, silicone, and the like,
which may be useful to increase the comfort to the user
during insertion and withdrawal. The plastic coating
may include, without limitation, polyolefins such as

25 polyethylene and polypropylene, polyesters such as
polyethylene terephthalate, polycaprolactone, polyvinyl
alcohol, ethylene-vinyl acetate copolymers, cellophane,
and the like.

Preferred tubular element materials include

30 laminated cardboards. Preferred laminated cardboards
include plastic laminated or plastic coated cardboarad
materials. These plastic laminated cardboard materials
may include additional layers such as adhesive layers,
tie layers, and the like.



Brief Descriation of the Drawing 5 Fig. 1 is a perspective view of

a tanpon applicator tube according to the present invention.

Fig. 2 is a cross-section along line 2-2 of Fig. 1. 10 Fig. 3is a
side el evation of the gripper end of t he tanpon applicator tube of

Fig. 1 during use, Figs. 4A-4G are side el evation n
appl i cat or t ub DI | ot | ng various finger-accepting 15 ag r’i]ﬁgtr"gégp
contenpl ated by the present invention. Fig. 5 is a perspective
vi ew of a tanpon applicator i ncorporating the tanpon applicator tube
of Fig. 1. 20 Fig. 6 is a side elevation of a plunger tube which
can be used in the present invention. -8 = Fig. 7is a
cross-section of the gripper end of an alternative enbodi nent of the

present invention 25 Tygiklp@inienedonsdeot ethe Wby adjehents aseful of

in tampon applicators include a length of about 5 to 8
cm, a Qiameter of about 8 to 16 mm, and thicknesses of
about 0.4 to 0.6 mm. Preferably, the diameter of the

5 inner tubular element is less than the diameter of the
outer tubular element to allow for a telescopic
‘arrangement of the inner tubular element within the
outer tubular element as shown in Fig. 5.

While it is believed that the use of finger-

10 accepting apertures at the gripper end provides
sufficient resistance to finger slip while inserting the
applicator, ejecting the tampon from the applicator, and
withdrawing the applicator, on occasion, it may be
desirable to add additional grip-enhancing features to

15 the gripper end of the outer tubular element in a tampon
applicator. Possible grip-enhancing features include,
without limitation, embossed or indented surfaces,
protrusions, and the like. Preferably, these additional
grip-enhancing features are used in close proximity to

20 the finger-accepting apertures to provide more effective
resistance to finger slip and to guide a user to correct
finger placement.

Embossed or indented surfaces may take the form of
dots, grooves, and the like. An example of the use of

25 an embossed surface in conjunction with finger-accepting
apertures is illustrated in Fig. 7. In this embodiment,
embossed surfaces 70 are positioned proximate a finger-
accepting aperture 72 at the gripper end 74 of an outer
tubular element 76 of a tampon applicator.

30 Protruding features may take the form of bumps,
pyramids, rings, and the like. An example of the use of
a protruding ring in conjunction with finger-accepting
apertures is illustrated in Fig. 8. In this embodiment,
a first raised ring 80 is positioned adjacent a rear



finger-accepting apertures.

gri pper end of an

apertures. .
PCT/ US96/ 10721

Fig. 8 is a cross-section of the

al ternative enbodi nent of the present invention 30
i ncorporating projections adjacent a pair of finger- accepting
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present invention relates to a tanpon applicator

tube 10 formed of a tubular element 12 having an insertion end 5

and a gripper end
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16. The gripper end 16 has a
—9-

edge 82 of a finger-accepting aperture 84 at the gripper
end 86 of an outer tubular element 88 of a tampon
applicator, and a second raised ring 90 is positioned
adjacent a front edge 92 of the aperture 84.

The tubular elements of the present invention can
be made from plastic or cardboard materials. When
plastic is used in the practice of this invention, the
tubular elements can be formed by injection molding,
blow molding, rolled sheets, and the like. The finger-
accepting apertures of the'gripper end can be formed by
means recognized by those of ordinary skill in the art.
For example, the finger-accepting apertures can be
formed during the molding of the tubular element, or
they can be formed after the tubular element has been
formed ("post-formed™). If the finger-accepting
apertures are post-formed, the apertures may be obtained
by die cutting, laser cutting, water jet cutting,
thermoforming, grinding, and the like. The additional
grip-enhancing features can also be formed during the
molding of the plastic tubular elements or can be post-
formed. Plastic tubular elements formed of rolled
sheets can be formed as discussed below for cardboard
stock.

Cardboard tubular elements can be formed in several
ways currently known to those of ordinary skill in the
art. The cardboard tubes may be formed as a continuous
spiral-wound tube and subsequent cutting to form the
tubular elements. On the other hand, rectangular sheets
of cardboard can be rolled up to make individual tubular
elements or shorter tubes having longitudinal seams.

The shorter tubes can be cut to form a small number of
tubular elements, similar to the continuous, spiral-~-
wound tubes. When a continuous tube is used, the
finger-accepting apertures and other optional grip-

14



plurality of finger-accepting apertures 18. The I nsertion end 14 may
have a plurality of inwardly curved petals 20 form ng a substantially
cl osed done 22. The finger-accepting apertures 18 of the gri pper
10 end 16 are di nensioned to accept a portion 24 of a user's finger
26. Experinmentation has shown that a useful [ ongitudinal _dinension of
the apertures 1NSO&#MHI3IS vary from1l nmor less to greater t "Hﬁ?l
Usef ul circunferential dinensions of the apertures 18 can vary 15
fromabout 1 mmto greater than 20 mm Preferably, the | ongi t udi nal
di rension is about 1 nmto about 10 nm and nore preferably, about 6
mmto about 8 nm Preferably, the cirg erential dinmension is about
3 amto about 20 nm and nost preferably about 8 mMmmto about 16 mm

Stabi |1ty necossar yrorcaRe: cE?ﬁ?%f‘éi%mal?%m%‘*“ﬁsg%mr e ger
may project too farsh%% Cﬁ) ong:. régﬁ‘ﬁ‘rioﬁeams are used, the

tel escopical |l y- enclﬁs@rphungptin¢ fapdrtures amgpethercoptiomsl apsiper e t 00
smal |, the user’s ?.cu?. fe&t&eéqsaétﬁé | £l anéﬂétfééf‘aﬂélifhzt he

apert UI’ eto ennance user ger - accepting

apertures 18 a&te °ardhﬁP§fiePéﬁ’t‘]F%1 I%*gaFrrF%Yné’&? mPBﬁFef‘éﬁT‘?‘gﬁﬁl about the
gri pper end 16. Thedscaseetiuabevd8 Gwaire dheaapestures B4y be bigimed

circunferential ar rg;gqge%tegf,bl | iRt tiithg, wateEl get dutBingtA-4F, or

they can be arrange ul t i circu arrangenents as
illustrated in Fig ornih e%%’lﬁ'e?"g}%y&ﬁg ©spaced apart in the

The apertures may be formed in the surface of - the
10 tubular element by grinding away only the outer surface
of the tubular element, by laminating one or more layers
with a portion of the layer removed in the shape of the
aperture to one or more layers without a portion
corresponding to the aperture removed, by slitting the
15 leading and trailing edges of the aperture through the
tubular element and depressing the tubular element
material radially inward, and by deeply embossing a
sharp edged aperture into the tubular material. Other
useful aperture-forming methods will generally be known
20 . to those of ordinary skill in the art. Apertures which
exist in the surface of the tubular material may
therefore be opaque, or with an appropriate choice of
material, they may be transparent. The bottom of the
surface apertures may be treated with a contrasting
25 color to help the user to locate these finger-accepting
apertures.

The finger-accepting apertures which are formed
through the tubular element at the gripper end of the
applicator tube also allow for the use of contrasting

30 color at the leading end of the inner plunger to signal
the location of the apertures. This color can also be
useful in compact tampon applicators which require the
plunger to be partially withdrawn prior to expelling a
tampon. Generic compact tampon applicators are known to



circunferential direction by about 3 mmto about 20 nm WO

97/ 01318 PCT/ US96/ 10721

- 6- preferably about 4 mmto about 16 mm Adjacent

circunferential arrangenents can be spaced apart in the | ongi t udi na
direction by about 3 nmto about 15 mm preferably about 3 nmmto about
6 M 5 WRATMIK™ t ures 18 may take essentially any desi 0721
shape including circles, ovals, hearts, |lines, alpha- nuneric
synbol s, and vari ous other geonetric patterns. Represent ati ve,
non-limting exanples of sone of these apertures are illustrated in
Fig. 4A-4G Preferred 10 apertures have at_] east one najor axis which is
in-the circunferential direction. Thé'éﬁLFTures 18 may be

those of ordinary skill in the art. The plunger can

have a signalling color at its leading end to signal to

the user when the plunger is sufficiently withdrawn to

allow the leading end of the plunger to bear against the
5 rear of a tampon held within the applicator.

While the detailed description above relates
specifically to a tampon applicator, one of ordinary
skill in the art will readily recognize that the same
device can be used for the vaginal or rectal delivery of

10 prophylactic compositions, such as spermicides, and/or
medicaments, such as fungicides. These compositions
and/or medicaments may be in the form of sclids, creams,
foams, gels, and the like.

15
The specification and embodiments above are
presented to aid in the complete and non-limiting
understanding of the invention disclosed herein. Since
many variations and embodiments of the invention can be
20 made without departing from its spirit and scope, the
invention resides in the claims hereinafter appended.



arranged to provide a plurality of apertures 18 in each

circunferential arrangenent, preferably two to four apertures per
circunferential arrangenent, and nore 15 preferably, two apertures
approxi mately oppositely di sposed about the circunference. This nore
preferred arrangenment allows a user to grip the applicat

10, usually bem%wlg'sfi nger 26a and a thunb 26b, on oppgé{@%&g%’rz{i ons
of the gripper end 16. 20 A tanpon applicator 50 is illustrated in
Fig. 5. This applicator 50 includes an outer tubul ar elenent 52

having a pair of finger-accepting apertures 53 and an I nner tubul ar
el ement 54. While the outer tubular el ggept 52 of Fig. "ll ﬂ"l"““,
to. that described above 25 in reference to Figs. 1-3, it | ol
configured | wor L1 aaAmMeEn gg:el ements illustrated in Figs. 4A-4
The inner tubular el enent 54, or plunger, is used to expel a tanpon
56- fromthe outer tubular el enent 52. Thus, the |eading end 58 of the
pl unger 54 bears agai nst. 3@&n insertienpdsvéee wawprisisgr ‘astibndsr pushes
Lhe t%a|LLng I eﬁ%&%ég)éﬂgﬁﬂT% BEUFﬁﬁéféﬂtiallytcontainB% &hl N n?“’tﬁ
I g. 6, e plLungeg at_ .. st ,.one, prot.rusign .proxi nma e
leading end 58 inSgrrakle slemente kRs GRPWLAL GISRERt REViRO AR PTG -
surface, an insertion end and a gripper end, the gripper
end having a plurality of finger-accepting apertures in
the outer surface, the apertures having leading and
trailing edges corresponding to the insertion and
10 gripper ends of the tubular element, respectively, the
apertures being dimensioned to accept a portion of a
user’s finger and at least the leading and trailing
edges of the apertures providing relatively abrupt,
finger-accepting edges to frictionally resist movement
15 of a user’s finger in response to longitudinal forces on
the insertion device.

2. The insertion device of claim 1 wherein the
tubular elemeht has a high-gloss outer surface.
20 |
3. The insertion device of claim 2 wherein the
high-gloss ocuter surface is a polymeric surface.

4. The insertion device of claim 3 wherein the
25 polymeric surface is formed from a polymer selected from
' the group consisting of polyethylene, polypropylene,
polyester, polycaprolactone, polyvinyl alcohol,
ethylene-vinyl acetate copolymer, and cellophane.

30 5. The insertion device of claim 2 wherein the
high-gloss outer surface is a silicone-treated surface.

6. The insertion device of claim 1 wherein the
tubular element comprises a cellulosic material.

-
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-7- accepting apertu;es—é%——Ih+s—ﬁfﬁ%fu5|on 62 may al so be
di rensi oned to be engageabl e mnth one enbossed or
i ndented gri p-enhanci ng feat i H““%““f belom1 5 The

t anmpon appllcator t ubes of t i'nvention can b

material s geneVOM34 % own to t hose of ordinary skill %c&ﬁgsgﬁﬁz The
applicators may be conventional plastic, such as |nject|on nol dabl e
or bl ow nol dabl e pl astic, biodegradable plastic, such as 10 t hose
di scl osed in the comonly assigned application, Dabi et al., U S

Serial No. 08/006,013, filed January 1993 (herein incorporated by
ref erence), or cardboard. The cardboar® Used in tampon applicators

can be a single bLayeinglshebrOA GeVild bl c18in! ¢ e Ofh anld
plurality of Ilamnated ayers to Prov ] de mul g § rmﬁlés relating to
t he various | ayer§e]@§,’éf’§|1° material is paperboard or car boar

v

8. The insertion device of claim 1 wherein the
5 tubular element is plastic.

9. The insertion device of claim 1 wherein the
tubular element has a circumference and the plurality of
finger-accepting apertures are approximately oppositely

10 disposed about the circumference.

10. The insertion device of claim 1 wherein the
plurality of finger-accepting apertures are
substantially arranged in at least one circumferential

15 arrangement.

11. The insertion device of claim 1 wherein the
plurality of finger-accepting apertures are arranged and
configured to allow skin of a user’s finger to project

20 into the aperture.

12. The insertion device of claim 1 wherein the
plurality of finger-accepting apertures have a major
axis substantially aligned in a circumferential

25 direction.

13. The insertion device of claim 1 wherein the
gripper end has at least one indented surface proximate
the plurality of finger-accepting apertures.

30

14. The insertion device of claim 1 wherein the
gripper end has at least one raised projection proximate
the plurality of finger-accepting apertures.

eplaced
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cardboard stock for the formati on of the tubul ar el enents i ncl ude,

without Iimtation, paperboard, cardboard cup stock, paper, and the

| i ke. The 20 | ani nat ed may include a surface |ayer

or coating of plastic, 1mﬂ'ﬂm:‘mm e I|ke whi ch nmay be
useful to increase the COﬁfOftCtOLt 8 user* - during insertion d
wi t hdrawal . TheV@PH8BIE coati ng may include, without I|ﬁ¥?wT¥%hﬁnl

pol yol efins such as 25 pol yet hyl ene and pol ypropyl ene, pol yesters such as
pol yet.hyl ene terephthal ate, pol ycaprol actone, polyvinyl al cohol ,

et hyl ene-vinyl acetate copol yners, cell ophane, and the |iKke.
Preferred tubular element materials include % _ lam nated cardboards.
Preferred | am nated cardboards i nclude "pl astic lam nated or plastic

coat ed cardboardmaly |ncF§t er gl Sin s%%rph%%tlbﬁ b@nw@wdl QARG Ene

materi al s de addltlonal | ayers such adhesive | a ers
tie layers, and thgpprpgres completely penetrate the tubu ar eleme

16. A tampon applicator comprising:

5 a) an outer tubular element having an outer
surface, an insertion end, a gripper end, the
gripper end having a plurality of finger-
accepting apertures, the apertures having
leading and trailing edges corresponding to

10 the insertion and gripper ends of the tubular
element, respectively, the apertures being
dimensioned to accept a portion of a user’s
finger and at least the leading and trailing
edges of the apertures providing relatively

15 abrupt, finger-accepting edges to frictionally
‘resist movement of a user’s finger in response
to longitudinal forces on the insertion
device; and

b) an inner tubular element telescopically

20 inserted into the outer tubular element and
having a leading end and a trailing end
corresponding to the insertion end and gripper
end, respectively, of the outer tubular
element, the inner tubular element having at

25 least one protrusion proximate the leading end
which is engageable with a portion of the
outer tubular element to substantially prevent
the withdrawal of the inner tubular element
from the ocuter tubular element.

30

17. The tampon applicator of claim 16 wherein the
outer tubular element has a high-gloss outer surface.
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WO 97/ 01313 PCT/ US96/ 10721
- 8- Typi cal dimensions for the tubular el enents usef ul I n

t anpon applicators incl ude m“)“‘\ﬂ t 5to 8 cm a dianmeter of
about 8 to 16 nm and thIC mm‘“ ‘about 0.4 to 0.6 nm  Preferably,
the dianeter of the 5 i nnef tubul ar’ el’enent is |ess than the di aneter
of the oK@ HBul ar el ement to allow for a tel escopic 96/10721
arrangenent of the inner tubular elenent within the outer tubul ar

el ement as shown in Fig. 5. Wiile it is believed that the use of
finger- 10 accepting apertures at the gripper end provides

sufficient resistance to finger slip while |P§ert|ng t he appl i cator,
ej ecting the tanpon fromthe appl i cator, and wi t hdrawi ng t he

applicator, on occasio d+gd I
gri p- enhanci ng f eat ure;3L t'o fg tgﬁgon FE% 'Ed}bo? Hafeaaglut qu?gtg#? the
element in a tanpdkigh-glosg,outexn gRES %1% RALYRE Ao FUFRBCReat ur es

i ncl ude, without limtation, enbossed or indented surfaces,

protrusions, and the lije. Baef Eﬁﬁl’ é%ff&ﬂp'éf §|15,018 vherein the

gri p- enhanci ng feat ures ar e ‘use pI‘OXI mty t
fi nger - accept Png YMRTIC ESPrERGe| élé forned fron @, polymer seleched ram
- finger slip and totml igtoup wonsisbingrofgpolyethylene, polypropylene,

polyester, polycaprolactone, polyvinyl alcohol,
ethylene~vinyl acetate copolymer, and cellophane.

10 20. The insertion device of claim 17 wherein the
high~gloss outer surface is a silicone-treated surface.

21. The tampon applicator of 16 wherein the outer
tubular element comprises a cellulosic material.
15
22. The tampon applicator of claim 21 wherein the
cellulosic material is paperboard or cardboard.

23. The tampon applicator of claim 16 wherein the
20 outer tubular element is plastic.

24. The insertion device of claim 16 wherein the
tubular element has a circumference and the plurality of
finger-accepting apertures are approximately oppositely

25 disposed about the circumference.

25. The tampon applicator of claim 16 wherein the
plurality of finger-accepting apertures are
substantially arranged in at least one circumferential

30 arrangement.

26. The insertion device of claim 16 wherein the
plurality of finger-accepting apertures are arranged and
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finger placenent. Enbossed or indented surfaces may take the form
of dots, grooves, ”ullmmllu"ﬂmmmxarml e of the use of 25 an
embossed surface in conju r-accepting apertures is

illustrated in Fig. 7. this énbddi tent, embossed surfaces 70 are
positioned proxi mate a flnger- accepting aperture 72 at the;ﬁl Per
end 74 of an oWOA7/01318 tubul ar el ement 76 of a tanpon appll ?3'8
Protrudi ng features may take the form of bunps, pyram ds, rings, and
the like. An exanple of the use of a protruding ring in conjunction
wi th finger-accepting apertures is illustrated in Fig. 8. 1In this
enbodi nment , a first raised ring 80 is Qgsitioned adj acent a rear
WD-97/ 01318 - ~ PCT/ US96/ 10721

configured to allow skin of a user’s finger to project
into the aperture.

27. The tampon applicator of claim 16 wherein at
5 least a portion of the inner tubular element adjacent
the leading end has a color which is different than the
color of the outer tubular element whereby the apertures
are readily distinguishable from other areas of the
gripper end.
10
28. The tampon applicator of claim 16 wherein the
at least one protrusion of the inner tubular element is
engageable with at least one of the finger-accepting
apertures of the outer tubular element to substantially
15 prevent the withdrawal of the inner tubular element from
the outer tubular element.

29. The tampon applicator of claim 16 wherein the
gripper end has at least one indented surface proximate
20 the plurality of finger-accepting apertures.

30. The tampon applicator of claim 16 wherein the
gripper end has at least one raised projection proximate
the plurality of finger-accepting apertures.

25 .

31. The insertion device of claim 16 wherein the

apertures completely penetrate the tubular element.

32. A method of forming an insertion device
30 comprising the steps of forming a tubular element
capable of substantially containing an insertable
element having an insertion end and a gripper end; and
forming a plurality of finger-accepting apertures in the

I —————
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-9- edge 82 of a Lpngep—aeeep%rng—apETture 84 at the gripper end

86 of an outer tubul ar el enent applicator, and a second

raised ring 90 is positio “Hmu | “ﬁt ﬂﬁpa front edge 92 of the aperture
r

84. 5 The tubul ar esent invention can be nade
fromplastic or_cardboard materials. \Wen plastic is useg%?ﬂ%ﬁn
practice of thOYI¥8tion, the tubul ar el ements can be

i nj ection nol di ng, blom/nDIding, roll ed sheets, and the like. The
finger- 10 accepting apertures of the gripper end can be formed by

means recogni zed by those of ordinary skill in the art. For exanpl e,
the finger-accepting apertures can be - fQrmed during the nolding of the
tubul ar el enent, or they can be formed g?ter t he tubul ar el enent has

ars post-fornea, t REVERGT (A Whsradd oh t“?ﬁf%*sg‘gf‘a@‘f%t’*#;g‘@ﬁfﬁ“ﬁagef%%’L?S
cut'ting, water jet Sﬂ?g {@P 4&%5PWDPOPRFH °ngﬁ§rﬂhqﬁfr ingeTy; ke.
The addi tional gri p-enhancing features can also be fornmed during the

20 molding of the plagyic fubildthod BE°BAAIATE UhdIeiUne apertufslmed

Pl astic tubul ar el enents ?orned of rolled heets can Qrned as

di scussed bel &w f ofoERiRGBLep is Pe?ﬁﬂS@Ed on tube‘f° a&ﬁerﬂaaups+°r
el ements can be fotoeforminge e ltubmlarwalement rxvn ytHen tube~Eorindng of

ordinary skill in fheerjaz. @rt. The cardboard tubes may be formed as a
cont i nuous

34. The method of claim 32 wherein the aperture-
10 forming step is performed after the tube-forming step.

35. The method of claim 32 further comprising the
step of forming at least one raised projection in the
tubular element proximate the plurality of finger-

15 accepting apertures.

36. The method of claim 32 further comprising the
step of forming at least one indented surface in the
tubular element proximate the plurality of finger-

20 accepting apertures.
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spiral -wound tube and subsequent cutting to formthe t ubul ar

el enents. On the other hand, rectangul ar sheets of cardboard can be
rolled up to nake individual tubular 30 el enents or shorter tubes having
| ongi t udi nal seans. The shorter tubes can be cut to forma snal
nunber of bul ar el enents, simlar to the continuous, spiral-
wound t ubes. mk‘é“ ¥¥nt i nuous tube I s used, the fi ngerl’&E’Eé‘}ﬂle
apertures and ot her optional grip- WO 97/ 01318
PCT/ US96/ 10721 - 10 - enhanci ng
features will generally -be post-fornmed. Wgp shorter tubes having
| ongi tudi nal seans are used, the finger-accepting dperturgs and ot her
opt- onal gri p- H i
» ™ o
. s )
N - _Q
N 0 \,\\\ : — : / . g
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enhanci ng features can be forned in the rectangular 5 cardboard bl anks,
or they can be post-forned as di scussed above. Again, the apertures
may ‘be obt ai ned by die cutting, laser cutting, water jet cutting,

t hernof orm ng, grinding, and the |iKke. The apertures may be
formed in the surface of the 10 tubular elenent by grinding anwa onl¥ t he
outer surface WO90IHB the tubul ar el ement, by |aninating ong"ﬂmgﬂﬁ?%"

| ayers with a portion of the |ayer renoved in the shape of the
aperture to one or nore layers without a portion corresponding to the
aperture renoved, by slitting the 15 | edi ng and trailing edges of the
aperture through the tubul ar el enent and depressing the tubular

el enent material radially inward, degpl 4 enbossing a
sharp edged aperture into the tubul ar rreE? - usef ul
apertyre-formng nethods will generally be known 20 to those of ordinary
ski-l'l in the art. Apertures which exi @ in the surface of the
tubul ar material may t herefore be opaque or with an appropriate

choi ce of materi al, they nay Je—it-iepaiefm—thae=ai-toi of the
surface apertures may be treated Gsth - 18 help the
user to locate these finger-accepit The
finger-accepting apertures whi ch &t ftorme - . )
el ement at the gripper end of the app ube al so allow for the
use of contrasting 30 color at the leading end of the inner plunger to
si gnal the I ocation of the apertures. This col or can al so be

FIG. 4B
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useful in conpact tanpon applicators which require the pl unger to be
partially withdrawn prior to expelling a . t anpon. Generic conpact
tanpon applicators are known to WO 97/ 01318

PCT/ US96/ 10721 - 11 - t hose of
ordinary skill in the art. The plunger can have a signalling col or at
its | eadi ng endV@87¥3¥nal to t he user when the pl unger igcyﬁF 82Nt |y
wi t hdrawn to all ow the | eading end of the plunger to bear against the
5 rear of a tanpon held within the applicator. “While the
det ai |l ed description above rel ates spe¥dfically to a tanpon
applicator, one of ordinary skill inthe art will readily recognize

t hat the same

. FIG. 4E
= \ N
FIG. 4F
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=

18

FIG. 4G
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device can be used for the vaginal or rectal delivery of 10 prophyl actic

conpositions, such as sperm ci des, and/or nmedi canents, such as
fungi ci des. These conpositions and/ or nmedi canments may be in the form
of solids, creans, foanms, gels, and the |ike. 15 The
speci fication and enbodi nents above are presented to aid_ in the
conpl ete and n¥QMIB| ng under st andi ng of the inventi onPeH/EIPLYEY
herein. Since many vari ations and enbodi nents of the invention can be
20 made wi thout departing fromits spirit and scope, the i nvention
resides in the clainms hereinafter appended4/4
- 12 - VWHAT |S CLAIMED | S:
PR ¥
| FIG. 6
. 62
54
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~ Y

FIG. 7
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1. An insertion device (10;50) 'c'orrpr'i si ng a" tubul ar el enment (12; 52)

capdbl e of substantially 5 cont ai-ning an insert abf I —the

.t ubul ar el ement (12;52) having an outer surface] A N. HEE

end (14) and a gripper end (16), the gripper end (16) havi ng a
plurality of finger-accepting apertures (18; 53)], |t hd Japigh t1992s |( 18;
53) having | eading and 10 trailing edges correspondirfg to the inserntifon
and ‘gripper ends of the tubular eLeqfng (12; 52)], respecttvel y,

t he apertures (18;53) being dinensi oned to accept _a portion (24) jof a

user's finger -( t Lal g of the
apertures 15 3%%£§¥§beg$dﬁ?%rdés |ve %?%%?Eg |%geF?§c§gg ?ﬁg
edges to frrcxxnnﬁh¢§er%%mgernmnemenwhhwhah@%ersemerhgerovement(ze) in

response to | gdirMdipel ifpPres péwéxbe fﬂs@éflemp, thedp¥baaction50). 20
2. The insertion device (10;5

uIar
el enent (12; 52.)eq}gsr%§ Rige) Jfﬁotg mﬁetlon o S%p?ilﬂ:céator magerlag The
i nserti o devigrouilde S f Ofictént nf Pngdrergrip Aveighhe hi gh- gl oss out er

surface is a pOlmi¥A(éé&géﬁg§; other applicators have features

located in or near the gripper end to achieve other
purposes. For example, Fourness, U.S. Patent No.
2,587,717, discloses the use of an inwardly folded

10 locking ear to prevent accidental displacement of the
ejector tube from the outer tube. However, Fourness
teaches the use of an outwardly punched roughened
surface to provide the finger grip. 1In addition,
Bletzinger et al., U.S. Patent No. 3,196,873, discloses

15 the use of a single, relatively small aperture or some
other touch sensitive or visual indicating means to
allow the user to carefully orient the applicetbr. This
is critical to the Bletzinger product, as the
orientation of the tampon must be carefully controlled

20 to provide its described benefit.

Sheldon, U.S. Patent No. 4,573,963, teaches a
finger gripping section formed by a series of spaced,
circumferentially disposed slits in conjunction with
inwardly turned ribs. The inwardly projecting ribs

25 reduce the effective inside diameter of the outer tube.
Thus, the plunger used in conjunction with this outer
tube must have a diameter which is substantially less
than the outer tube. '

In addition, tampon applicators on the market are

30 moving toward the use of higher gloss surfaces which are
more slippery than previously used cardboard applié%tor
tubes. Therefore, attempts have been made to provide
even more pronounced finger grip protrusions. For
example, Voss et al., U.S. Patent No. 3,764,438,
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4. The insertion device (12;52) of claim3 wherein t he polyneric

surface is formed froma pol yner sel ected fromthe group consisting
.of pol yet hyl ene, 30 pol ypr opyl ene, pol yester, polycaprol actone,

pol yvi nyl al cohol , ethyl ene-vinyl acetate copol yner, and

cel | ophane. -13 -

5. The insertion device (12;52) of claim2 wherein t he hi gh-gl oss
outer surface is a silicone-treated - pgSurface. 5 6. The

i nsertion device (12;52) of claim1 wher ei‘ft t he tubul ar el enent (12;

52) conprises @; £&bLLOShCtampon applicator having a finger grip ring
adhered to the outer surface of the applicator. 1In
addition, Campion et al., U.S. Patent No. 5,346,468,
discloses a cardboard tampon applicator having a

5 polymeric coating on the outer tube and finger grip
rings which have a height of at least 0.010 inches.
This applicator requires even more violent manipulation
of the applicator tube material.
In view of the shortcomings of the prior art, what
10 is needed is a tampon applicator which has substantial
resistance to finger slip while inserting the device,
ejecting a substantially enclosed element from the
device, and withdrawing the device without requiring
severe manipulation of the device material during
15 manufacture which may result in damage to this material
or which may not provide sufficient protrusion to
prevent finger slip.
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mat eri al .

7. The insertion dévice (12;52) of claim®6 wherein

.10 the cellulosic material is paperboard or cardboard. 8.

The insertion

device (12;52) of cIa|n11 wher ei n Fri-he—td S
(12;52) is pl ﬂ“lmmlummmlulm . The insertion d,ﬁﬁgﬁm j

1 wherein

plurality of fi*ngér- hcceptlng apertures (18;53) are 15Qﬁﬂoﬂ9%h1 |y
oppositely di sposed about the C|rcgn&§rence 20 10. |The

i nsertion devi
finger-accepti
| east one
i nsertion devi
finger-accepti
al | ow skin of
53). 30

5

10

15

20

25

30

aeent
E& aim

enment (12;52) has a cifcygnrérence and §he

CALLD

ce (12;52) of claim1 erein the w-ertty—Of

BAP g{18;53) are substantjally arranged injat
C|rcu§nfelr"3x?h E|%I arrangenment. 25 TT. The

ce {(12;52) of claim1l wherein the pIuraIity of

”9 apert Urlﬁ'§ insertid®; @1&5 € fdfﬁ’@peéoﬂﬁﬂﬁ?ﬂ igured to
ser's finger (26 ect i1nto the_aperture (18;

tubular ‘element cf Rﬂab & 7 o substantial iy

containing an 1nsertable element (56), the tubular

element (12;52) having an outer surface, an insertion
end (14) and a gripper end (16), the gripper end (16)
having a plurality of finger-accepting apertures
(18;53), the apertures (18;53) having leading and
trailing edges corresponding to the insertion and
gripper ends of the tubular element (12;52),
respectively, the apertures (18;53) being dimensioned to
accept a portion (24) of a user’s finger (26) and at
least the leading and trailing edges of the apertures
(18;53) providing relatively abrupt, finger-accepting
edges to frictionally resist movement of a user’s finger
(26) in response to longitudinal forces on the insertion
device (10:50).

2. The insertion device (10;50) of claim 1 wherein
the tubular element (12;52) has a high-gloss outer
surface.

3. The insertion device (12;52) of claim 2 wherein
the high-gloss outer surface is a polymeric surface.

4. The insertion device (12;52) of claim 3 wherein
the polymeric surface is formed from a polymer selected
from the group consisting of polyethylene,
pdlYpropylene, polyester, polycaprolactone, polyviqyl
alcohol, ethylene-vinyl acetate copolymer, and >
cellophane. '
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wherein the plurality of finger-accepting apertures

(18 53) have a

maj or axis substantially aligned in a - circunfer emtt -6t

_12 - ____—7ET*jHﬁfﬂiiﬁﬁ$40n devi ce (12;52) ofkﬁﬁhAﬁEmﬁmnfSHEET
wherein the gr| s at | east ‘one i ndent eq surtace—4( 10)
proxi mate the p mgiﬂmﬂ! ,@y, - accepting aperturfﬁ 1957 7 )i 5
14. The insertion VILC of claim1l wherjei e gripper |efpd
(16) has at | east one raised . projection (80) pragxi l{ty
of finger- accepting apertures (18 52 84). 10 15. A tafppon

Qpplicator (50) conprisifgd §RsQUS5Ln gevice (12;52) of claim 2 wherein

10

15

25

30

the high-gloss outer surface is a silicone-treated

surface.

6. The insertion device (12;52) of claim 1 wherein

the tubular element (12;52) comprises a cellulosic

material.

7. The insertion device (12;52) of claim 6 wherein

the cellulosic material is paperboard or cardboard.

8. The insertion device (12;52) of claim 1 wherein

the tubular element (12;52) is plastic.

9. The insertion device (12;52) of claim 1 wherein

the tubular element (12;52) has a circumference and the
plurality of finger-accepting apertures (18;53) are
approximately oppositely disposed about the
circumference.

10. The insertion device (12;52) of claim 1
wherein the plurality of finger-accepting apertures
(18;53) are substantially arranged in at least one

circumferential arrangement.

11. The insertion device (12;52) of claim 1
wherein the plurality of finger-accepting apertures
(18;53) are arranged and configured to allow skin of a

user’s finger (26) to project into the aperture (18;53).

12. The insertion device (12;52) of claim 1
wherein the plurality of finger-accepting apertures
(18;53) have a major axis substantially aligned in a
circumferential direction.
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tubul ar el enent (12;52) according to any of Cains 1-14 and an i nner

“tubul ar element (54) telescopically . .. inserted into tipe o i W
element (12;52) and 15  having a | eading end (58) and a ?ﬁEg%KE%mﬂﬂg‘ﬂ

respectively, “\ﬂﬂﬂlﬂ]‘lﬁﬂ!&m FQE' é%gireﬁtnd'gripp(erlz;egg), he1'(|3rlﬂ%‘ L2 EY
nea * one

el emrent (54) having at : ne protrusion (62) priogimate the
| eadi ng end (58) which 20 i's engageable with a portion of the outer
t ubul ar el ement (12;52) to substant &l My prevent the_withdraual

f the i t ubul I t, fromthe oujer. ul gr . el enent (12;
S0 g M B o M nge Lo Rever (65 54 SR iraeI8 dherern
the at |east oheysin ihe grimer ¢ind helenrhas tabuleast one éhdeanbd(?i% i s

bl | n ' raccept | ertures X
535 of the outer ey O Prtxiilte the pLICELLEFIEE tifdf

53) of the outer tubu st ant |y prevent the
mﬁ%hdramal 30 2CHPHING FRRFLUNRRII @8 {8 Bedht- (54) fromthe outer tubul ar

el enent 612;52). 17. A nmethod of forming an insertion device
(12;52) conprising J.t4h.e %heéasinosfexftoirog rAQ-?.va':l.c;[eub(ull.za;rsz) of claim 1
wherein the gripper end (16) has at least one raised
projection (80) proximate the plurality of finger-

correspondi ng

—

ey

accepting apertures (18;53;84).

10 '

15. A tampon applicator (50) comprising an outer

tubular element (12;52) according to any of Claims 1-14
and an inner tubular element (54) telescopically
inserted into the outer tubular element (12;52) and

15 having a leading end (58) and a trailing end (60)
corresponding to the insertion end (14) and gripper end
(16), respectively, of the outer tubular element
(12;52), the inner tubular element (54) having at least
one protrusion (62) proximate the leading end (58) which

20 is engageable with a portion of the outer tubular
element (12;52) to substantially prevent the withdrawal
of the inner tubular element (54) from the outer tubular
element (12;52).

25  1s6. The tampon applicator (50) of claim 15 wherein
the at least one protrusion (62) of the inner tubular
element (54) is engageable with at least one of the
finger-accepting apertures (18;53) of the outer tubular
element (12;52) to substantially prevent the withdrawal

30 of the inner tubular element (54) from the outer tgpular
element (12;52). =

17. A method of forming an insertion device
(12;52) comprising the steps of forming a tubular
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-el ement (12;52) capable of substantially containing ag.. ISE bR %T

el ement (56) hawvhrg—an—+nsert+or—end (14) and a QEPbﬁﬁEﬂ A1 7 {and
formng a plurality of finger- ! accepting aperturie 7 53) in thHe

gri pper end (16§ME&"IIQMM!MHE finger-accepting aperit ujessNs9%B) larle
di mensi oned to ddX _ f a user's finger (26). 1

The nmethod of claim 17 wherein the aperture- form '

performed on tube-form ng material prior 10 to formng the tubu

el ement (12;52) fromthe tube- f ormilfy materi al . 19. The

gfigfdtﬁg ftﬁggiégﬁﬁﬂg?S%gai?ﬁggggﬁigr8% substaL%&gEq %%ﬂ%éf%ﬂﬁgﬁﬁ{”Ed
insertable element (56) having an insertion end (14) and
a gripper end (16); and forming a plurality of finger-
accepting apertures (18;53) in the gripper end (16);
5. wherein the finger-accepting apertures (18;53) are

dimensioned to accept a portion of a user’s finger (26).

18. The method of.claim 17 wherein the aperture-
forming step is performed on tube-forming material prior
10 to forming the tubular element (12;52) from the tube-
forming material.

19. The method of claim 17 wherein the aperture-
forming step is performed after the tube-forming step.

15
20. The method of claim 17 further comprising the
. step of forming at least one raised projection (80) in
the tubular element (12;52;88) proximate the plurality
of finger-accepting apertures (18}53;84).
20

21. The method of claim 17 further comprising the
step of forming at least one indented surface (70) in
the tubular element (12;52;76) proximate the plurality
of finger-accepting apertures (18;53;72).



20. 15|'he‘ method of claim17 further conprising the step of fgraﬁ?%)lho

| east one raised projection (80) in t he tubul ar el ement (12 )
proxi mate the plurality of finger-accepting apertures (18 5 20
21. The nethod of claim 17 further conprising the
| east one indented surface (70) in t he tubul ar
roxi nate the pl ' f res :w
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The present invention relates
to an insertion device formed of a
mbular element capable of substan-
tially containing an insertable ele-
ment. The tubular element has an
insertion end and a gripper end. The
gripper end has a plurality of finger-
accepting apertures. ‘These aper-
tures are dimensioned to accept a
portion of a user’s finger. This de-
vice is particularly useful in a tam-
pon applicator tube which has a
high-gloss outer surface.




