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METHOD FOR ASSEMBLING A TAMPON APPLICATOR

BACKGROQUND OF THE INVENTION

[001] The present invention relates gensrally o tampon applicators.

(0021 Vaginal tampons are disposable absorbent arlicles sized and shaped for
insertion into a woman's vaginal canal for absorption of body fluids generally
discharged during the woman's mensirual pericd. Inserlion of the tampon into the
vaginal canal is commonly achieved using a tampon applicator that comes initially
assembled with the tampon. The appilcator, which is often made of plastic or
cardboard, is disposable. Thus, after the applicalor has been usad 1o insert the

tampon into the user's vaginal canal the applicator is discarded.

[003] Tampon applicalors are typically of a two-piece construction, including a
barrel in which the tampon is initially housed and a plunger moveable
telescopically relative to the barvel to push the tampon out of the barrel and into the
vaginal canal. The barrel has a tip that generally retains the tampon within the
barrel until pushed through the tip by the plunger. in normal use, the applicator
and more particularly the barrel of the applicator is held by the user by gripping
one portion of the barrel (e.g., toward the trailing or plunger end of the barrel) and
inserting the barrsl, tip end first, into the vaginal canal. The barrel is pushsad
partially into the canal so that a portion {e.g., toward the leading or exitend of the
fampon barrel) is disposed within the vaginal canal and is in contact with the walis
lining the canal. The plunger is then used o push the tampon out through the tip
of the barrel and into the canal. The plunger and barrel are then removed from the

vaginal canal, leaving the tampon in place.

[004] Typically, the plunger is flared at the end (o provide comfort and control o
the user during insertion of the applicator and expulsion of the tampon from the
barrgl. Frequently, the other end of the plunger is also flared to provide a broad

surface {o push against he tampon during expuision. These flares also help (o
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keeap the plunger from separating from the barrel during insertion, expuision, or

while in the package.

[005] Traditionally, one or both of these flared ends are formed in an operation
separate from the molding of the plunger {i.e., a post production step). This
separate operation usually occurs after assembly of the plunger and the barrel.
While this method of assembling tampon applicators produces acceptable resulls,
there is a need for a method 10 more efficiently assemble tampon applicator

barrels and plungers with flared ends.

SUMMARY OF THE INVENTION

[008]  Inresponse o this need, ong aspect of the present invention provides a
method of assembling a tampon applicator. The method includes the step of
providing a barrel, wherein the barrel has an insertion end, a plunger end, and a
phurality of internal ridges. The internal ridges define a guide channel having an

effective diameter. The internal ridges have a leading end and a trailing end.

{0071 The method further includes the step of providing a plunger. The plunger
has a finger-contacting end, a fampon-contacting end, and a flare on at least one
of the finger-contacting end or the lampon-contacting end. The flare has an
effective flare diameter that is greater than the effective diameter of the guide

channal.

[008]  The method further includes the step of assembling the plunger and the
barrel. The assembiing includes pushing the flare inlo the guide channel,
deforming the flare while moving the flare through the guide channel, and

reestablishing the flare after the fiare exits the guide channsl.

{0091 In one embodiment of this aspect, the method may further include
providing a plunger that includes a finger flare on the finger-contacting end wherein
the finger flare has an effective finger flare diameter that is greater than the
effective diameter of the guide channel. In these embodiments, the assembling
step further includes the steps of moving the finger-contacting end of the plunger

through the insertion end of the barrel and contacling the leading end of the
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plurality of internal ridges with the finger flare of the plunger. The assembling step
further includes pushing the finger flare into the guide channel and deforming the
finger flarg while moving the finger flare through the guide channel. Finally, the
assembling step further includes reesiablishing the finger flare after the finger flare

exits the guide channel.

(0101  In ancther embodiment of this aspect, the method may further include
providing a plunger that includes a tampon flare on the tampon-contacting end
wherein the tampon flare has an effective tampon flarg diameter that is greater
than the effective diameter of the guide channel. In these embodiments, the
assembling step further includes the steps of moving the lampon-contacting end of
the plunger through the plunger end of the barrel and contacting the trailing end of
the plurality of internal ridges with the tampon flare of the plunger. The assembling
step further includes pushing the tampon flare into the guide channel and
deforming the tampon flare while moving the tampon flare through the guide
channel. Finally, the assembling step further includes reestablishing the fampon

flare after the tampon flare exits the guide channel,

(0111  In various embodiments, the effective flare diamster is at least 15% larger

than the effective diameter of the guide channel.
(0121 In various embodiments, the barrel has three internal ridges.

[013] In some embodiments, the barrel defings a circumference at the plunger

end and has four intermnal ridges evenly spaced about the circumfsrence.

[014]  In some embodiments, the plunger includes a hollow channel extending
from the finger-contacting end {o the fampon-contacting end. in these
embodiments, the method may further include the step of inserling a tampon
having a withdrawal string into the insertion end of the barrel after the assembly

step and passing the withdrawal siring through the hollow channel of the plunger.

(0151  In various embodiments, the finger flare has a circular shape before and
after the assembling step and has a non-circular shape while moving through the

guide channel.
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[016] In various embodiments, the insertion end of the barrel includes petals
and the method further includes the step of bending the petals closed {o

substantially enclose the {ampon within the barrel.

{017} In various embodiments, the effective diameter of the guide channel as
measured at the leading end of the ridges is greater than the effective diameter of

the guide channel as measured at the trailing end of the ridges.

[018] In another aspect, the present invention provides a method of assembling
a tampon applicator. The method includes the step of providing a barrel wherein
the barrel has an insertion end with petals, a plunger end, and a pluralily of internal
ridges. The inlernal ridges define a guide channel having an effective diameter

and the internal ridges have a leading end and a trailing end.

[019]  The method further includes the step of providing a plunger wherein the
plunger has a finger-contaciing end, a tampon-contacting end, a finger flare on the
finger-contacting end, and a tampon flare on the tampon-contacting end. The
finger flare has a circular shape and has a flare diameter that is at least 15% larger

than the effeciive diameter of the guide channel,

[020]  The method also includes the step of assembling the plunger and the
barrgl. The assembiing step includes moving the fingser-contacting end of the
plunger through the insertion end of the barrel and contaciing the leading end of
the plurality of internal ridges with the finger flare of the plunger. The assembly
step further includes pushing the finger flare into the guide channel and deforming
the finger flare into a non-circular shape while moving the finger flare through the
guide channel from the leading end of the infernal ridges o the Irailling end of the
internal ridges. Finally, the assembly step includes moving the finger flare out of
the plunger end of the barrel and reeslablishing the circular shape of the finger

flare.

[021]  The method also includes the step of inserting a tampon having a
withdrawal string into the insertion end of the barrel after assembling the plunger

and the barrel.
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{022} The method also includes the slep of bending the petals closed o

substantially enclose the tampon within the barrel.

(0231  Invarious embodiments of this aspect, the plunger includes a hollow
channel extending from the finger-contacting end to the tampon-contacting end
and the method further includes the step of passing the withdrawal siring through

the hollow channel of the plunger.

(024}  In various embodiments of this aspect, the barrel has a grip region, a
ceniral region, and a tip region. The grip region has a reduced diameler as
compared to the central region and the ridges are located primarily in the grip

region.

(025}  In various embodiments, the barrel has four internal ridges and each ridge

has a ridge hsight of about 0.8 mm al the tralling end.

(028} In various embodiments, the effective diameter of the guide channel as
measured at the leading end of the ridges is greater than the effective diameter of

the guide channel as measured at the trailing end of the ridges.

{027} In some embodiments, the fampon flare has a flare diameter greater than

the flare diametler of the finger flare.

{028} In another aspect, the present invention provides a method of assembling
a tampon applicator. The method includes the siep of providing a barrel made of
low density polyethylene. The barrel has an insertion end with petals, a plunger
end, a grip region, a central region, and a tip region, and a plurality of intemnal
ridges. The internal ridges define a guide channel having an effective diameter,
The internal ridges have a leading end and a trailing end. The grip region has a
reduced diameter as compared o the central region and the ridges are located

primarily in the grip region.

[028] The method of this aspect aise includes the step of providing a plunger
made of low density polyethylene. The plunger has a finger-contacting end, a

tampon-contacting end, a finger flare on the finger-contacting end, a tampon flare
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on the tampon-contacting end, and a holiow channel extending from the finger-
contacting end {o the tampon-contacting end. The finger flare has a circular shape
and has a flare diameter that is at least 15% larger than the effective diameter of

the guide channel.

(0301 The method of this aspec! also includes the step of assembling the
plunger and the barrel. The assembling step includes moving the finger-contacting
end of the plunger through the insertion end of the barrel and contacting the
teading end of the plurality of internal ridges with the finger flare of the plunger.
The assembling step also includes deforming the finger flare of the plunger inic a
non-circular shape while moving the finger flare from the leading end of the internal
ridges 1o the trailing end of the internal ridges. Finally, the assembling step also
includes moving the finger-contacting end of the plunger out of the plunger end of

the barrel and regstablishing the circular shape of the finger flare.

[031]  The method of this aspect aiso includes the step of inserting a tampon
having a withdrawal string into the insertion end of the barrel after assembling the
plunger and the barrel. The method alse includes passing the withdrawal siring
through the hollow channel of the plunger. Finally, the method of this aspect also
includes bending the petals closed to substantially enclose the tampon within the

barrel.

[032] In various embodiments of this aspect, the barrel defines a circumference
at the plunger end and has four internal ridges svenly spaced about the

circumiferencs.

[0331  Invarious embodiments of this aspect, the effective diameter of the guide
channel as measured at the leading end of the ridges is greater than the effgclive

diameter of the guide channel as measured at the trailing end of the ridges.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a perspective view of one embodiment of a tampon applicator with a
plunger lustrated in an exiended position relative 1o a barrel of the applicator and

with a tip of the barrel open to ilusirate construction of the barrel;

Fig. 2 is a transverse cross-section taken in the plane of line 2-2 of Fig. 1;

Fig. 3 is a longitudinal cross-section taken in the plane of line 3-3 of Fig. 1;

Fig. 4 is an enlarged view of a first longitudinal segment of the applicator of Fig. 3;

Fig. 5 is an enlarged view of a second longitudinal segment of the applicator of
Fig. 3;

Fig. 6 is a longitudinal cross-section similar to Fig. 3 with a tampon included and

the tip of the applicator barrel Hlustrated in its closed configuration;

Fig. 7 is a perspective view of one embodiment of a tampon applicator barrel

without a plunger;
Fig. 8 is an end view of the barrel of Fig. 7;
Fig. 8 is a longitudinal cross-section taken in the plane of line 8-8 of Figs. 7 and §;

Fig. 10 is a longiludinal cross-section taken in the plane of line 10-10 of Figs. 7
and &

Fig. 11 is a perspective view of the first steps in a first method for assembiing the

fampon applicator of Fig. 1;

Fig. 12 is a perspeciive view of another step in the first method for assembling the

tampon applicator of Fig. 1;
Fig. 13 is a sscond perspective view of the step illusirated in Fig. 12;
Fig. 14 is an end view of the partially assembled tampon applicator of Fig. 13;

Fig. 15 is a perspective view of another slep in the first method for assembling the

tampon applicator of Fig. 1;
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Fig. 16 is a perspeciive view of the first steps in a second method for assembling

the tampon applicator of Fig. 1;

Fig. 17 is a perspective view of another slep in the second method for assembling

the tampon applicator of Fig. 1;

Fig. 18 is a cross sectional view of the partially assembiled tampon applicator of

Fig. 17 taken along the line 18-18;

Fig. 19 is a perspective view of another slep in the second method for assembling
the tampon applicator of Fig. 1 with portions cut away to llustrate internal

glements;

Fig. 20 is a perspective view of another step in either the first or the second

method for assembling a tampon applicator;

Fig. 21 is a perspeciive view of ancther step in sither the first or the second

method for assembling a tampon applicator,

Fig. 22 is an end view of a non-circular finger flare;

Fig. 23 is an end view of another non-circular finger flare; and

Fig. 24 is an end view of a barrel having a non-circular guide channel,

Corresponding reference characters indicate corresponding parts throughout the

drawings.

DETAILED DESCRIPTION OF THE DRAWINGS

[034] Referring now to the drawings and in particular to Fig. 1, one embodiment
of a tampon appiicator is generally designated by reference numeral 21. The
tampon applicator comprises a barrel, indicated generally at 23, housing a tampon
258 (Fig. 8), and a plunger, indicated generally at 27, moveable lelescopically

relative 1o the barrel 1o expsl the tampon from the barrel. In the various
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embodiments herein the tampon applicator 21 is Hlustrated and described in
connection with a vaginal tampon 25, Le., a tampon such as a fibrous body sized
and shaped (typically cylindrically shaped) for insertion into the vaginal canal of a
female user to absorb menses, blcod and other bodily fluids. 1tis undersiood,
howevaer, that the applicators described herein may be used in connection with

other vaginal inserts such as pessarigs, diaphragms, medicanis, and the like.

[035] The tampon 28 includes a withdrawal string 28 (Fig. 6) Tasiened to the
tampon generally adjacent an ocuter or irailing end 31 thereof for use in pulling the
fampon from the vaginal canal. Suitable tampon 25 and withdrawal string 29
materials and constructions are known o those skilied in the art and are not further

described herein except {o the extent necessary to set forth the present invention.

[036] The tampon applicator 21 has a longitudinal axis 17, with the barrel 23 and
plunger 27 being in coaxial relationship with each other on this axis. The plunger
27 is thus moveable telescopically along the longitudinal axis 17 from an extended
position as iHustrated in Fig. 1 1o a delivery position (not shown) 1o expel the
tampon 23 from the barrel 23 of the applicator 21, it is undersiood, howsver, that
the plunger 27 need not be coaxial with the barrel 23 and/or the longitudinal axis

17 of the applicator 21 to remain within the scope of this invention.

{0371 The barrel 23 of the tampon applicator 21 is suitably sized and shaped for
housing the tampon 28 within an interior chamber 33 (Figs. 3 and 8) of the barrel
and for inserting the barrel into a body cavity of a user, such as the vaginal canal
of a female user where the tampon is a vaginal tampon. The barrel 23 is generally
slongated and also generally cylindrical, having an insertion end 37 and a plunger
end 353. The barrel 23 also broadly comprises a grip region 41 adjacent the
plunger end 35 of the barrel 23, a central region 43 longitudinally adjacent the grip
region 41 and at least in part defining the interior chamber 33 housing the fampon
25, and a tip region 45 longitudinally adiacent the central region in longitudinally
spaced relationship with the grip region 41. The terms insertion end 37 and
plunger end 35 as used herein are referenced relative {o the orlgntation of the

tampon applicator 21 and its variocus componenis during use thereof, with the
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barrel 23 being inserted, insertion end 37 first, info the body cavily (e.g., the

vaginal canatl).

[038] With particular reference fo Figs. 3 and 4, the 1ip region 45 of the barrel 23
includes a plurality of extensions, or what is commonly referred 10 as petais 51,
separated by longitudinal slots 83, Each of the petals 81 extends longitudinally
from a base 55 of the petal 51, where the petal is connected o and is more
suitably formed integrally with the rest of the barrel 23, 10 a freg end or tip 57 of the
petal. More suitably, the width of gach petal tapers inward from its base 55 toward
its tip 87. The pelals 51 are suitably configured in this manner to permit the petals
to be bent inward during manufacture of the applicator 21 as illustrated in Fig. 8 to
generally closs the barrel 23 at its insertion end 37 {0 substantially enclose the
tampon 23 in the inlerior chamber 33 of the barrel during packaging and storage
(e.g., prior to use). The slots 53 allow for bending of the petals 81 inio their closed
configuration during manufacture, and for flexing or bending transversely {e.g.,
radially in the illustrated embodiment} cutward upon application of force by the

tampon 28 when the tampon is guided out of the barrel 23 by the plunger 27.

[038] The petals 51 may be sized in any suitable length Lp, e.g., as measured
from the base 85 of the petal to its longiudinally furthest extent such as the tip §7
in Fig. 4. The petals 51 may be sized so that the petals are more readily flexed or
bent transversely outward from their closed configuration [o allow sasier expuision
of the tampon 25 from the bamrel 23 and to reduce the ocourrences and strength of
the petals pinching the user. For example, in one embodiment the length Lp of
each pelal 51 is in the range of about 10 mm o about 20 mm and is more suilably
about 16 mm. In another embodiment, the applicalor barrel 23 has an inner
diameter Dp at the bases 55 of the petals 51, with the length Lp of the petals being
at least equal to and more suilably greater than the inner diameter of the applicator
barrel at the bases of the pelals. For example, in a particularly suitable
embodiment a ratio of the petal length Lp 1o the inner diameter Bp of the barrel 23
at the base §5 of the petals §1 is in the range of about 1.0 to about 2.0, more
suitably in the range of about 1.0 {o about 1.5, even more suilably in the range of

about 1.0 to about 1.25, and most suitably about 1.1, As another example, in the

10
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fHlustrated embodiment the barrel 23 has an inner diameter Bp of about 14.5 mm at
the bases 85 of the pelals, and a petal length of about 15.8 mm, which provides a

petal length to inner diameter ratio of about 1.1,

(0401 Such a configuration allows the pelals 51 10 be bent inward to their closed
configuration closer to the tips 57 of the petals, such as approximately the
fongitudinally outer one-third of each petal, as opposed 1o being bent nearer to or
at their bases 55. This provides a softer and more flexible feel {0 the petals 51 in
their closed configuration and also facilitates the formation of a gap 88 (Fig. 8}
fongitudinally between an insertion end 81 of the tampon 28 and the lips 57 of the
petals when the petals are in their dlosed configuration (in which the tips of the
petals broadly define the insertion end 37 of the barmel 23). For example, in some
embodiments the gap 59 between the inner end 81 of the tampon 25 and the
insertion end 37 of the barrel is in the range of about 0.1 mm {0 about 1.5 mm,
about 0.1 mm to about .75 mm, or about 0.1 mmt to about 0.4 mm. Howsver, in
some embodiments, the gap 59 may be up 1o about 4 mm. The portions of the
petals 81 that form this gap 59 are thus more compressible and flexible (e.qg.,
because of the lack of support or sliffness that would otherwise be provided by the
tampon 23 absent such a gap), thereby enhancing the soft and flexibie feshing of
the lip region 45 of the barrel 23. It is understood, however, that the petals 51 at
the tip region 45 of the barrel 23 may be sized other than as described above,
including being sized so that no gap 898 is present, without departing from the

scope of this invention.

[041] In some embodiments, fo further Tacilitate a more soft and flexible feel and
appearance at the lip region 45, the petals 51 are configured {0 have a lower
stiffness {i.e., resistance {0 bending) than the central region 43 of the barrel. More
suitably, the petals 51 may be formed to have a thickness that is less than the
thickness of the barrel 23 at the central region 43 1o effect a lower stiffness. For
example, the petals may have a thickness in the range of about 0.2 mm {0 about
0.8 mm while at the central region 43 the barrel may have a thickness of about 0.4
mm o about 1.2 mm. The reduced thickness of the pelals 51 allows the pelals 1o

be morg flexible and pliable o provide a soft, flexible feel and appearance. s

11
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understood, however, that the thickness of the petals 51 and/or the central region

43 of the barrel 23 may be other than as set forth above.

[042] With reference to Figs. 2 and 3, the barrel 23 has an inner diameter 28
proximate the plunger end 35 {e.q., at and/or adjacent the grip region 41) of the
bamrel 23. Likewise, the barrel 23 has an inner diameter 24 along the central
region 43 of the barrel 23 (i.e., the portion that at least in part defings the interior

chamber 33 in which the tampon 258 is housed).

(0431 The inner diameter 28 of the grip region 41 may be substantially less than
the inner diameter 24 along the central region 43 of the barrel 23 as illustrated in
Fig. 3. However, in some embaodiments, the inner diameler 28 of the grip region
44 rmay be approximately the same size as the inner diameter 24 along the central
region 43 of the barrel 23 (not illustrated) or may be larger than the inner diameter
24 along the central region 43 of the barrel 23 {not liustrated). In specific
embodiments, the inner diameter 24 along the central region 43 may be about 12
t0 17 mm or about 13.5 mm - 14.5 mm. Likewise, the inner diameter 28 of the grip

region 41 may be about 6 {o 10 mm or about 8 mm.

[044] The barrel 23 also includes a plurality of intemal ridges 71 as iHlustrated, for
example, in Figs. 2 and 3. In various embodiments, the internal ridges 71 may be
located in the grip region 41 or the central region 43 or a combination of both the
grip region 41 and the central region 43. For example, as illustrated in Figs. 3 and
&, the internal ridges 71 are located primarily in the grip region 41. The ridges 71
extend into the barrel 23 to provide support and alignment of the plunger 27 as it
moves through the barrel 23, Specifically, the ridges 71 collectively define a
fongitudinal guide channei 83 through which the plunger 27 exiends and is
supported by ridges 71 in coaxial {or at least longitudinal) relationship with the
barrel 23 as llustrated in Figs. £, 3, and 8. The ridges 71 define an effective
diameter 73 sized for a sliding friction fit with the plunger 27. The effective
diameler 73 is the diameler of the guide channel 83 defined by the inner surfaces

of the ridges 71 as illustrated in Figs. 2 and 8.

12
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{045} in embodiments wherein the guide channel 83 is non-circular, the effective
diameier 73 is the diameler of the largest cylinder thatl could pass through the
guide channel 83 without deformation. For example, referring now o Fig. 44, a
non-circular guide channel 83 is illustrated. Specifically, Fig. 24 representatively
Hlustrates an end view of an exemplary barre! 23 as viswed from the plunger end
35. The barrel 23 of Fig. 24 includes ridges 71 extending into the barrel 23 to
provide support and alignment of a plunger {not llustrated). The ridges 71 define a

guide channel 83 having a generally oval shape and an effective diameter 73.

[048] The ridges 71 define a leading end 93 and a trailing end 85 as illustrated in
Figs. 3 and 8. The leading end 33 is oriented towards the insertion end 37 of the
applicator 21 and the trailing end 95 is oriented towards the plunger end 38 of the
applicator 21, In various embodiments, the effective diameter 73 may be the same
from the leading end 93 {0 the tralling end 88, However, in some embodiments,
the effective diameter 73 may vary from the leading end 83 {o the trailing end 85.
For example, as illustrated in Fig. §, the infernal ridges 71 may define a first
effective diameter 97 proximate the leading end 83 of the ridges 71 and a second

effective diameter 99 proximate the trailing end 98 of the ridges 71.

[047] In various embodiments, the first effective diameter 87 may be greater than
the second effective diamster 88 as illustrated in Fig. 8. However, it will be readily
appreciated that in some embodiments, the second effective diameter 98
proximate the trailing end 98 may be greater than the first effective diameter 97
proximaie the leading end 93 (not illustrated). In specific embodiments, the first
effective diameter 87 as measurad proximaie the leading end 83 may be aboui 8
to 12 mm or about 8.5 mm and the second effective diameter 89 as measured
proximate the trailing end 88 may be about 5 - 7 mim or about 6.35 mm as
measured at the narrowest point. In some embodiments, the effective diameter 73
of the guide channel 83 may graduaily decrease from the leading end 83 {o the
trailing end 95 as illustrated in Fig. 5. In other embodiments, the effective
diameier 73 of the guide channel 83 may gradually decrease from the frailing end

85 to the leading end 93 (not illustrated). The graduated changes in effective
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diameier may be selecled to aid in assembly of the tampon applicator as described

herein.

[048] Referring now to Figs. 7-10 an exemplary barrel 23 of the present invention
is Hliustraied. Specifically, Fig. 7 is a perspective view of one embodiment of a
tampon applicator barrel 23 without a plunger. Fig. 8 is an end view of the barrel
of Fig. 7 whereas Figs. 8 and 10 are longitudinal cross-seclions taken in the
planes of lines 8-9 and 10-10 respectively. The ridges 71 may have any suitable
height 75, width 77, length 78, or cross-sectional shape. In various embodiments,
the ridges 71 may have a ridge height 78 as illustrated in Fig. 8. The ridge height
78 may be constant or may vary along the longitudinat direction. For example, the
ridge height 75 may vary from about 0.8 mm at the plunger end 35 {0 about 0.9

mm at the transition region between the grip region 41 and the central region 43.

[049] in various embodiments, the ridges 71 may have a ridge width 77 as
Hlustrated in Figs. 8 and 18, The ridge width 77 may be constant or may vary
along the longitudinal direction 17. For example, the ridge width 77 may vary from
about 0.8 — 2.0 mm at the trailing end 95 of the ridge 71 to about 0.5 mm at the
leading end 83 of the ridge 71 as illustrated in Figs. 8 and 10.

{050} in various embodiments, the ridges 71 may have a ridge length 79 as
Hlustrated in Figs. 8 and 18. The ridge length 78 may be any suilable distance o
provide the desired plunger stability. For example, the ridge length 78 may be

about 15 — 25 mm or about 22 mm.

[051] in various embodiments, the ridges 71 may have any suilable cross-
sectional shape. For example, the ridges 71 may have a cross-sectional shape
that is generally circular, triangular, ovular, hemispherical, rectangular, or the like
or combinations thereof, For example, Figs. 7-10 illustrate ridges 87 having a2
generally hemispherical cross-sectional shape proximate the frailing end 88 and a
generaily rectangular or riangular cross-sectional shape proximate the leading end
83. Likewise, Figs. 7-10 illustraie other ridges 85 having a generally rectangular
cross-sectional shape proximate the irailing end 85 and a generally rectangular or
friangular cross-sectional shape proximate the leading end 83. In various

14
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embodiments, the ridges 71 may be all the same in shape and/or size or may be
different in shape or size. For example, Figs. 7-18 jllustrate two ridges 85 having
a first shape and two ridges 87 having a second shape that is al least partially
different than the first shape.

(0521 Ridge height 78, ridge width 77, and the number of ridges 71 can be
adjusied to provide adequate deformation space 74 (Fig. 14) such that the flares
may be deformed during assembly using a suitable force as discussed hersin. For
exampls, if the ridge height 75 is relatively small, the deformation space 74 will be
relatively small. Likewise, the number of ridges 71 is inversely proportional to the

deformation space 74 available 1o receive portions of the deformed bell.

[083] in various embodiments, any suitable number of ridges 71 may be
emploved. For example, the tampon applicator 21 may have 1-6 ridges. However,
it is belisved that 3-5 ridges 71 provide a good balance of plunger deformation
during assembly and plunger stability during use. In some embodiments, 4 ridges
71 are preferred as iliusirated in Fig. 7. The ridges 71 may be spaced in any
suitable manner. In some embodiments, the ridges 71 may be spaced evenly

about the circumference of the barrel 23 as illustrated in Figs. 7 and 8.

{054} in various embodiments, the ridges 71 may be essentially linear and may be
oriented paralle! with the longitudinal direction of the tampon applicator 21 as
Hlustrated hersin. In other embodiments, one or more of the ridges 71 may be
non-linear and/or may be non-paraliel with the longitudinal direction. For example,

the ridges may spiral within the barrel (not lliustrated).

[055] The plunger 27 is elongated and may include a hollow channel 398 (Figs. 3
and 8) so that the withdrawal string 29 attached to the tampon 28 can extend out
through the finger-contacting end 85 of the plunger. itis understood though that
the plunger 27 need not include a hollow channel 38, and that the withdrawal string
2% may extend other than through the plunger without departing from the scope of
this invention. A substantial length of the plunger 27, extending to the finger-
contacting end 85 thereof, is accessible exterior of the barrel 23 in the extended

position of the plunger for gripping by the user o move the plunger relative the

15



WO 2012/107880 PCT/IB2012/050552

barrel. The plunger has an increased outer diameter adjacent its finger-contacting
end 68, such as in the form of a finger flare 88, The finger flare 88 may take any
suitable shape such as a flange, ring, or beil-shape as in the illustrated
embodiment or other suitable shape to facilitate gripping and/or pushing the
plunger and to act as a stop o inhibit the finger-contacting end &5 of the plunger
27 against entering the barrel 23, Likewise, the plunger 27 may have an increased
outer diameter adjacent its tampon-contacting end 67, such asinthe form of a
tampon flare 88, The tampon flare 89 may lake any suitable shape such as a
flange, ring, or bell-shape as in the lllustraied embodiment or other suitable shape
to facilitate pushing against the tampon 28 and o act as a siop t© inhibit the

tampon-contacting end 87 of the piunger 27 against exiting the barrel 23.

[056] Referring now to Fig. 11, the finger flare 8% may have any suitable effective
diametier 108 and the tampon flare 88 may have any suitable effective diameter
107. As used herein, the term “effective diameter” is aquivalent 1o the cuter
diameter of flares having a circular shape. For flares having a non-circular shape,
the term “effective diameter” refers {o the diameter of the smallest cylinder through
which the non-circular flare can pass without deformation. For example, Figs. 22
and 23 illustrale end views of exemplary plungers 27 having finger-contacting ends
85 having non-circular finger flares 89 and the corresponding effective diameter
105.

(0571 in various embodiments, the finger flare 88 may be any suitable diameter
greater than the effective diameter 73 of the guide channel 83. For example, the
finger flare 8% may have an effective diameter 105 of at least § mm, al least 6 mm,
atleast 7 mm, or at least 8 mm and is greater than the effective diameter 73 of the
guide channel 63. In specific embodiments, the finger flare 8 may have an
effective diameter of about 7.43 mm. In various embodiments, the finger flare 68
may have an effective diameter 185 thatl is al least 5%, atleast 10%, atleast 15%,

or at least 20% larger than the eifective diameter 73 of the guide channel 83.

[058] in various embodiments, the tampon flare 88 may be any suitable diamster
greater than the effective diameter 73 of the guide channel 83. For example, the

tampon flare 88 may have an effective diameter 107 of al least 5 mm, atleasi©
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mm, atleast 7 mm, al least 8 mm, or at least & mm and is greater than the
effective diameter 73 of the quide channel 63, In specific embodiments, the
tampon flare 89 may have an effective diameter of about 8.3 mm. In various
embodiments, the lampon flare 88 may have an effective diameter 107 that is at
least 5%, atleast 10%, at least 15%, or alieast 20% larger than the effective

diameter 73 of the guide channel.

[058] The plunger 27 may have any suiiable wall thickness. For example, the
plunger 27 may have a uniform wall thickness along its entire length or may have a
variable wall thickness along its length. For example, in one embodiment, the
plunger 27 may have a finger flare portion 181 having a wall thickness of 0.57 mm

and may have a shatlt portion 103 having a wall thickness of 0.64 mm (Fig. 11).

{0680} in various embodiments, the barrel 23 may be constructed such that all or
some of the culer surface has any suilable coeflicient of friction o facililale
comfortable insertion of the barrel into the vaginal canal and removal therefrom as
disclosed in greater detail in U.S. Pubiication 2010/0016780 {application number
12/173,518) to VanDenBogart, the entirety of which is incorporated herein by
reference where not contradictory. In one example, the barrel 23 may be suilably
constructed of at least two materials that differ in at least one characteristic. More
suitably, in one embodiment the barrel is constructed of a first material that
comprises the lip region 48, ceniral region 43 and an underlying portion of the grip
region 41, and a second material that comprises the overlying portion of the grip
region. For example, the barrel 23 may be construcied along its full length (i.e., at
the lip region 48, central region 43 and grip region 41) of a polymeric first or core
faver 81 (Figs. 2 and 8) comprising a polyolefin such as, without limitation,
polvpropyiene, polyethylens, low density polvethylens, medium density
polvethylenes, high density polyethylene, linear low density polyethylene, near low
density polyethylene, polyethyiene teregphthalate PET), nylon, polysiyrene,
polyvinyl chloride, polymethyl methacrylate, polvolefin elastomer, copolymers of
alfa-clefines, and combinations thereof. More suitably the first or core layer 81 of
the barrel 23 is formed of a low densily polyethylene or a polymeric blend that

includes low density polyethylene, such as a combination of low density
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polyethyiene and at least one of linear low densily polyethylene or a high density

polyethylene.

[061] One or more additives may be added to the polymeric first layer 81 of the
barrel 23 (prior to molding) to enhance the slip characteristic {e.g., 1o provide a low
coefficient of friction) of the barrel cuter surface at least at the central region 43 of
the barrel and more suilably al the central region and tip region 48 of the barrel.
For example, suitable such additives include without imitation erucamide,
demethicone, oleamide, fatty acid amide and combinations thereof. {tis
understood thatl other additives may be used 1o provide enhanced slip
characteristics 1o the barrel 23 outer surface without departing from the scope of
this invention. In other embodiments the barrel 23 may instead, or additionally, be
coated with a Triction reducing, or slip agent such as, without limitation, wax,
polyethvleneg, silicone, celiophane, clay and combinations thereof. In still other
suitable embodiments, the barrel 23 may comprise a polymer blend meled

together and co-extruded to provide a low coeflicient of friction.

[062] In the lHlustrated embodiment, the barrel 23 is further constructed so that the
barrel ouler surface at the tip region 45 has a lower coefficient of friction than at
the central region 43 of the barrel 1o facilitate sasier insertion of the barrel, inner
end first, info the vaginal canal. This is particularly useful on days which a perind
is relatively light. For example, the outer surface of the barrel 23 at the tip region
45 may be configured to have a substantially lower surface roughness than at the
ceniral region 43 of the barrel, and more suitably the tip region may be
substantially smooth or polished to reducs the coefficient of friction of the tip region

relative to that of the central region.

[063] in another embodiment, the first or core layer 81 is construcied of at least
two different but generally compatible materials {e.g., so that the bamrel 23 is
comprised of at least three materials - including the material from which the grip
region 41 is constructad). In one particular such embodiment, the central region
43 and the ip region 45 of the barrel 23 are of different materials. The material
from which the central region 43 is formed may also form an underlying laver of the

grip region 41 and a third material forms an overlying or outer layer of the grip
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region. As an example, one suitable process for making the first or core layer 81
of atleast two different materials as described above is referred {0 as a coinjection
process and more pariicularly a sequential coinjection process. Such injection
processes are known to those skilled in the art for molding together two compatible

polymer malis.

[064] in other embodiments, the tip region 45 of the barrel 23 may instead, or
additionally, be coated with a friction reducing agent so that the outer surface of
the barrel at the tip region has a lower coefficient of friction than that of the central
region of the barrel. Providing a surface roughness differential between the iip
region 45 and the central region 43 also serves as a visual indicator of the reduced

friction coefficient at the tip region.

[065] The grip region 41 is suitably constructed of a second or skin layer 83
applied over the first or core layer 81 along a longitudinal segment of the barrel 23
generally at the grip region thereof. In one particularly suitable embodiment, the
second, or skin layer 83 forming the grip region 41 may comprise a thermoplastic
elastomer (TPE) to provide the grip region with a soft, relatively rubbery feel that
has a higher coefficient of friction than the first or core layer 81 that defines the
outer surface of at least the central region 43 of the barrel 23, 1t is understood,
however, that other suilable materiais may be used as the second or skin layer 83
io provide a higher coefficient of friction to the grip region 41 without departing

from the scope of this invention.

[068] in the illusirated embodiment of Fig. 1, a visual indicator, indicated
generally at 81, is provided at the grip region 41 to fadilitate identification by the
user of the grip region location. The visual indicator 81 in Fig. 1, for example,
comprises a flower patiern formed in the grip region 41 o ideniify the grip region.
More particularly, an underlying set of flower petals is formed as part of the first or
core laver 81 of the barrel 23 during molding. The second or skin laver 83 of the
barrel 23 at the grip region 41 has openings therein corresponding to and aligned
with the molded flower petals so that the flower petals are visually percepiibie

through the second or skin layer of the barrel. More suifably, the flower petals are
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of a different color (such as by being the same color as the central region 43 of the

barrel 23) than the second or skin layer 83 that defines the grip region 41.

(0671 Itis undersiood that the visual indicator 81 may be formed other than
integrally with the barrel 23 during initial molding of the barrel, such as by
imprinting the visual indicator on the barrel at the grip region {&.g., a texiual
message or a suilable image) without departing from the scope of this invention. It
is also understood that a visual indicator 81 (other than the different material

and/or color of the second or skin layer 83) may be omitted from the grip region 41.

[068] The applicator plunger 27 is, in ong particularly suitable embodiment,
construcied of the same material (e.g., polymer or polymer blend) as at least the
first layer 81 (Fig. 2, e.g., the central region 43 and/or tip region 48) of the barrel to
provide a relatively low coefficient of friction to the plunger for sliding within the
guide channel 83. While not shown in the drawings, it is contemplated that the
plunger 27 may also be formed by a coinjection process similar to that used to
form the barrel 23 so that a second or skin layer is applied o the plunger, such as
at or adjacent the finger-contacting end 65 of the plunger 1o facilitate enhanced
gripping of the plunger during use. i is also contemplated that the end of the
plunger 27 may be constructed to have a relatively smooth or polished outer
surface and as such have a different surface roughness and/or visual appearance

than the rest of the plunger.

[069] The present invention also provides a method of assembling a tampon
applicator like those described herein. Referring now to Figs. 11 - 15, a first
exemplary method 108 is lllustrated.  Specifically, Fig. 11 representatively
flusirates a perspective view of the first steps in the first method 108 for
assembling tampon applicators like those illustrated in Fig. 1. Fig. 12
representatively llustrates a perspective view of ancther step in the method 108,
Fig. 13 representiatively lllustrates a second perspective view of the step illustrated
in Fig. 12. Fig. 14 is an end view of the partially assembled tampon applicator of
Fig. 13. Fig. 15 representatively llustrated a perspective view of ancther step in
the first method 189 for assembling tampon applicators like those lllustrated in Fig.

1.
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{070} Generally, the first method includes the siep of providing a barrel like those
described hergin. In a specific embodiment, the first method 189 includes the step
111 of providing a barrel 23 having an insertion gnd 37, a plunger end 35, and a
plurality of internal ridges 71 (Fig. 11). The internal ridges 71 define a guide
channel 63 having an effective diameter 73 (Fig. 14). The inlemal ridges 71 have

a leading end 93 and a trailing end 85 (Fig. 5).

[071] The first method further includes the step of providing a plunger like those
described herein, In specific embodiments, the first method 189 further includes
the step 113 of providing a plunger 27 having a finger-contacting end 65, a
tampon-coniacting end 87, and a flare 119 on at least one of the finger-contacting
end 88 or the fampon-contacting end 87. The flare 118 has an effective flare

diameter 121 that is greater than the eflective diameter 73 of the guide channel 83.

[072] Referring now to Fig. 12, the method 188 further inciudes the step 115 of
assembling the plunger 27 and the barrel 23. The assembling step 115 includes
pushing the flare 119 into the guide channel 83 and deforming the flare 119 while
moving the flare 118 through the guide channel §3. Finally, the method 168
includes the step of reestablishing the flare 119 after the flare 119 exils the guide

channel 83.

(0731 in specific embodiments of the method 109, the plunger 27 includes a finger
flare 68 on the finger-contacting end 83 having an effective finger flare diamster
185 (Fig. 11) that is greater than the effective diameter of the guide channel §3
(Fig. 14). in these embodiments, and as illustrated in Fig. 12, the assembling step
148 further includes first moving the finger-contacting end 68 of the plunger 27
through the insertion end of the barrel 37. Second, the assembling step 115
includes contacting the leading end 93 of the internal ridges 71 with the finger flare
68 of the plunger 27. Third, the assembling step 118 includes pushing the finger
flare 69 into the guide channel 83. Fourth, the assembling step 118 includes
deforming the finger flare 6% while moving the finger flare 8 through the guide
channei 83. For example, Figs. 13 and 14 representatively illustrate the finger
flare 89 in the deformed condition as the finger flare 6% moves through the guide

channel 63 defined by the ridges 71. Fifth, the assembling step 118 includes
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reastablishing the shape of the finger flare 89 afler the finger flare 89 exils the

guide channel 63 as llustrated in Fig. 15.

[074] Referring now to Figs. 16 - 19, a second exemplary method 127 is
Hlustrated. Specifically, Fig. 18 represeniatively llustrales a perspeactive view of
the first steps in a second method 127 for assembling tampon applicators like
those described herein. Fig. 17 is a perspective view of another step in the
second method 127. Fig. 18 is a cross sectional view of the partially assembled
tampon applicator of Fig. 17 taken along the line 18-18. Fig. 18 is a perspedclive
view of another siep in the second method 127 for assembling tampon applicators

with portions of the barrel cut away to betler illustrate internal elements.

[075] Generally, the second method includes the step of providing a barrel like
those described herein. In a specific embodiment, the second method 127
includes the step 129 of providing a barrel 23 having an insertion end 37, a plunger
end 35, and a piurality of internal ridges 71 (Fig. 18). The intemnal ridges 71 define
a guide channel 83 having an effective diameter 73 (Fig. 18). The internal ridges

71 have a leading end 83 and a trailing end 95 as illusirated in Figs. 5 and 16.

[076] The method further includes the step of providing a plunger like those
described herein. In specific embodiments, the second method 127 further
includes the step 131 of providing a plunger 27 having a finger-contacting end 85,
a tampon-contacting end 87, and a flare 137 on at least one of the finger-
contacting end 85 or the tampon-contacting end 87. The flare 137 has an effective
flare diameter 1398 that is greater than the effective diameter 73 (Fig. 18) of the

guide channel 3.

[077] Referring now to Fig. 17, the second method 127 further includes the step
133 of assembling the plunger 27 and the barrel 23. The assembling step 133
includes pushing the flare 137 into the guide channel 63 and deforming the flare
137 while moving the flare 137 through the guide channel 83. Finally, the method
127 includes the step of reestablishing the flare 137 after the flare 137 exils the

guide channel 63 as illustrated in Fig. 19.
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{078} in specific embodiments of the second method 127, the plunger 27 includes
a tampon flare 8% on the tampon-contacting end 87 having an effective tampon
flare diameter 107 that is greater than the effeclive diameter 73 of the guide
channei 63 (Fig. 18). In these embodiments, and as llustrated in Fig. 17, the
assembling step 133 further includes first moving the tampon-conlacting end 87 of
the plunger 27 through the plunger end 35 of the barrel 23. Second, the
assembling step 133 includes contacting the trailing end 85 of the internal ridges
71 with the tampon flare 88 of the plunger 27. Third, the assembling step 133
includes pushing the tampon flare 89 into the quide channel 83. Fourth, the
assembling step 133 includes deforming the tampon flare 88 while moving the
tampon flare 88 through the guide channel 83 as illustrated in Figs. 17 and 18.
Fifth, the assembling siep 133 includes reestablishing the shape of the tampon
flare 89 after the tampon flare 89 exits the guide channel 83 as illustrated in Fig.
19.

{0791  In another aspect of the present invention, a method of assembling a
fampon applicator, e.g., like those disclosed herein, includes the steps of providing
a barrel, providing a plunger, assembling the plunger and barrel, inserling a
tampon, and bending petals closed {o subsiantially enclose the tampon within the
barrel. Referring again to Fig. 11, the first steps in a third method 145 for
assembling a tampon applicator like that of Fig. 1 are lllustrated. The third method
145 includes the step 111 of providing a barrel 23. The barrel 23 has an insertion
end 37 with petals 51, a plunger end 358, and a plurality of internal ridges ¥1. The
internal ridges 71 define a guide channel 63 having an effective diameter 73 (Fig.

14). The internal ridges 71 have a leading end 83 and a trailing end 85.

[080]  The third method 145 further includes the step 113 of providing a plunger
27 as iliustrated in Fig. 1. The plunger 27 has a finger-contacling end 85, a
tampon-contacting end 67, a finger flare 68 on the finger-contacting end 85, a
tampon flare 88 on the tampon-contacting end §7. The finger flare 6% has a
circular shape and has a flare diameter 70 that is al least 15% larger than the

effective diameter 73 (Fig. 14) of the guide channel §3.
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{081}  The third method 145 further includes the step 118 of assembling the
plunger 27 and the barrel 23 as illustraled in Fig. 12. The step 118 of assembling
includes first moving the finger-contacting end 85 of the plunger 27 through the
insertion end 37 of the barrel 23. Second, the step 115 of assembling includes
contacting the leading end 93 of the internal ridges 71 with the finger flare 69 of the
plunger 27. Third, the step 115 of assembling includes deforming the finger flare
88 of the plunger &7 into a non-circular shape while moving the finger flare 68 from
the leading end 93 of the internal ridges 71 to the tralling end 85 of the internal
ridges 71 as illustrated in Figs. 13 and 14. Fourth, the step 115 of assembling
includes moving the finger-contacting end 63 of the plunger 27 out of the plunger
end 33 of the barrel 23. Fifth, the step 115 of assembling includes reestablishing

the circular shape of the finger flare 89 as illustrated in Fig. 15,

[082]  The third method 1458 further includes the step 117 of inserting a tampon
25 having a withdrawal string 28 into the insertion end 37 of the barrel 23 after
assembling the plunger 27 and the barrel 23 as llustrated in Fig. 28. Finaily, the
third method 145 includes the step 118 of bending the petals 51 closed to
substantially enclose the tampon 28 within the barrel 23 as illustrated in Fig. 21,
The step of bending the petals 81 closed may be completed before or after the
plunger 27 and the barrel 23 are assembled. Likewise, the step of bending the
petals 51 closed may be compleled before or after the tampon 25 is inserted.
Finally, the step of bending the petals §1 may be completed during the formation of
ihe barrel 23 {not lllusirated) or may be completed in a post production step as
ilustrated in Figs. 21 and 22.

{0831 In another aspect of the present invention, a method of assembling a
tampon applicator, e.q., like those disclosed hersin, includes the steps of providing
a barrel, providing a plunger, assembiing the plunger and the barrel, inserting a
tampon, passing a withdrawal string through the plunger, and bending the pelals
closed to substantially enclose the tampon within the barrel. Referring again to
Fig. 11, the first sleps in a2 fourth method 147 for assembling a tampon applicator
like those described herein are illustrated. The fourth method 147 includes the

step 111 of providing a barrel 23 made of low densily polyethylene. The barrel 23
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has an insertion end 37 with petals 81, a plunger end 35, a grip region 41, a
central region 43, and a lip region 48, and a plurality of internal ridges 71. The
internal ridges 71 defing a guide channel 83 having an effective diameter 73 (Fig.
14). The internal ridges 71 have a ieading end 83 and a trailing end 88. The grip
region 41 has a reduced diameter 72 as compared to the diameler 28 of the

ceniral region 43. The ridges 71 are located primarily in the grip region 41.

[084]  The fourth method 147 further includes the step 113 of providing a
plungsr 27 made of low density polyethylens. The plunger 27 has a finger-
contacting end 88, a ampon-contacting end 87, a finger flare 89 on the finger-
contacting end 65, a tampon flare 88 on the tampon-contacting end §7. The
plunger 27 ailso includes a hollow channel 38 extending from the finger-contacting
end 85 1o the tampon-contacting end 67. The finger fiare 88 has a circular shape
and has a finger flare diameter 70 that is at least 15% larger than the effective

diameter 73 (Figs. 11 and 14) of the guide channel 3.

[085]  The fourth method 147 further includes the step 115 of assembling the
plunger 27 and the barrel 23. The assembly step 115 includes first moving the
finger-contacting end 88 of the plunger 27 through the insertion end 37 of the
barrel 23. Second, the assembly step 115 includes contacting the lgading end 83
of the internal ridges 71 with the finger flare 88 of the plunger 27. Third, the
assembly step 118 includes deforming the finger flare 89 of the plunger 27 into a
non-circular shape while moving the finger flare 88 from the leading end 83 of the
internal ridges 71 {o the trailing end 88 of the internal ridges 71 as illustrated in
Fig. 13. Fourth, the assembly slep 115 includes moving the finger-contacting end
§5 of the plunger 23 out of the plunger end 35 of the barrel 23. Fifth, the assembly
step 115 includes reestablishing the circular shape of the finger flare 69 as

fiustrated in Fig. 15,

{088}  The fourth method 147 further includes the slep 117 of inserting a tampon
25 having a withdrawal string 29 into the insertion end 37 of the barrel 23 afler

assembling the plunger 27 and the barrel 23 as Hllusirated in Fig. 20.
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{0871  The fourth method 147 further includes the siep 149 of passing the
withdrawal siring 29 through the hollow channel 38 of the plunger 27 (Figs. 20 and
21}, Finally, the method 147 further includes the step 118 of bending the petals 51
closed to substantially enclose the tampon 25 within the barrel 23 as illustrated in
Fig. 21.

[088]  Any of the barrels, tarmpons, plungers, ridges, and the like describad
herein may be used in any combination with any of the methods, or steps within
the methods, described herein. For example, in any of the methods described
herein, the barrel 23 may define a circumference at the plunger end 35 and may

have four intaernal ridges 71 evenly spaced about the circumference.

(0891 In ancther example, any of the methods described herein may includes the
step of providing a plunger 27 having a hollow channe! 3% extending from the
finger-contacting end 85 {o the tampon-contacting end &7 as described and
flustrated herein. In these embodiments, any of the methods may further include
the step of inserting a tampon 25 having a withdrawal string 29 into the insertion
end 37 of the barrel 23 after the assembling step and passing the withdrawal string

28 through the hollow channel 38 of the plunger 27.

{090}  In another example, any of the methods described hersin may include the
step of providing a plunger 27 having a finger flare 69 that has a circular shape. in
these embodiments, the finger flare 8% may have the circular shape before and
after the assembling step and may have a non-circular shape while moving the

finger flarg 8% through the guide channel 63,

[091]  In another example, any of the methods described herein may also
include the step of providing a barrel 23 wherein the insertion end 37 includes
petais 51, e.g., like those described herein. In these embodiments, any of the
methods may further include the step of bending the petals 51 closed 1o
substantially enclose the tampon 25 within the barrel 23 before or afier the

assembling step.
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(092}  In ancther example, any of the methods described herein may also
include the step of providing a barrel 23 wherein the effective diameter of the guide
channel 63 as measured at the leading end 83 of the ridges 71 is greater than the
effective diameter 73 of the guide channel 83 as measured at the trailing end 85 of

the ridges 71 as described herein.

[083] While the invention has been described in detall with respect to spesific
embodiments thereof, it will be appreciated that those skilled in the art, upon
attaining understanding of the foregoing, will readily appreciate alterations {g,
variations of, and squivalents to these embodiments. Accordingly, the scope of
the present invention should be assessed as that of the appended claims and any
equivalents thereto. Additionally, all combinations and/or sub-combinations ¢f the
disclosed embodiments, ranges, examples, and allernatives are also

contemplated.
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CLAIMS:
1. A method of assembling a tampon applicator comprising,

providing a barrel, wherein the barrel has an insertion end, & plungsrend,
and a plurality of internal ridges, wherein the plurality of internal ridges
defing a guide channel having an effective diameter, and wherein the

plurality of internal ridges have a leading end and a trailing end;

providing a plunger, wherein the plunger has a finger-contacting end, a
tampon-comtacting end, and a flare on at ieast one of the finger-contacting
end or the lampon-coniacting end and wherein the flare has an effective
flare diameter that is greater than the effective diameter of the guide

channel; and
assembling the plunger and the barrel by
pushing the flare into the guide channsl,

deforming the flare while moving the flare through the guide channel,

and
reestablishing the flare after the flare exits the quide channel.

2. The method of claim 1 wherein the plunger includes a finger flare on the finger-
contacting end having an effeclive finger flare diameter that is greater than the
effective diameter of the guide channel and wherein the assembling step further

includes the steps of

first, moving the finger-contacting end of the plunger through the insertion

end of the harrel,

second, contacting the leading end of the plurality of internal ridges with the

finger flare of the plunger,

third, pushing the finger flare into the guide channel,
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fourth, deforming the finger flare while moving the finger flare through the

guide channel, and

fifth, reestablishing the finger flare after the finger flare exils the guide

channel,

3. The method of claim 1 wherein the plunger includes a tampon flare on the
tampon-contacting end having an effective tampon flare diameter that is greater
than the effective diameter of the guide channel and wherein the assembling step

further includes the steps of

first, moving the tampon-contacting end of the plunger through the plunger

gnd of the barrsl,

second, comtacting the trailing end of the plurality of internal ridges with the

tampon flarg of the plunger,
third, pushing the tampon flarg into the guide channel,

fourth, deforming the tampon flare while moving the tampon flare through

the guide channel, and

fifth, reestablishing the tampon flare after the tampon flare exits the guide

channel.

4, The method of claim 1 wherein the effective flare diameter is at least 15% larger

than the effective diameter of the guide channel.
&. The method of ¢laim 1 wherein the barrel has three internal ridges.

8. The method of ¢clalm 1 whersin the barrsl defines a circumference at the

plunger end and has four internal ridges evenly spaced about the circumference,

7. The method of claim 1 wherein the plunger includes a hollow channel extending

from the finger-contacting end (o the tampon-contacting end.
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8. The method of claim 7 further including the step of inserting a tampon having a
withdrawal string into the insertion end of the barrel after the assembly step and

passing the withdrawal string through the hollow channel of the plunger.

8. The method of claim 2 wherein the finger flare has a circular shape before and
after the assembling step and has a non-circular shape while moving through the

guide channel,

16¢. The method of claim 8 wherein the Insertion end of the barrel includes petals
and the method further includes the siep of bending the petals closed to

substantially enclose the tampon within the barrsl.

14. The method of elaim 1 wherein the effective diameter of the guide channel as
measured at the leading end of the ridges is greater than the effective diameter of

the guide channel as measured at the railing end of the ridges.
12. A method of assembling a tampon applicator comprising,

providing a barrel, wherein the barrel has an insertion end with petals, a
plunger end, and a plurality of internal ridges, wherein the plurality of
internal ridges define a guide channel having an effective diameter, and

wherein the plurality of intemal ridges have a leading end and a trailing end,;

providing a plunger, wherein the plunger has a finger-contacling end, a
tampon-~-contacting end, a finger flare on the finger-contacting end, a tampon
flare on the tampon-contacting end, and wherein the finger flare has g
circular shape and has a flare diameter that is &t least 15% larger than the

effective diameter of the guide channel;
assembling the plunger and the barrel by

first, moving the finger-contacting end of the plunger through the

insertion end of the barrel,

second, contacting the leading end of the plurality of inlernal ridges

with the finger flare of the plunger,
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third, pushing the finger Hflare into the guide channel,

fourth, deforming the finger flare inte a non-circular shape while
moving the finger flare through the guide channel from the leading

end of the internal ridges 1o the trailing end of the internal ridges, and
fifth, moving the finger flare out of the plunger end of the barrel, and
sixth, regstablishing the circular shape of the finger flare;

inserting a tampon having a withdrawal string into the insertion end of the

barrel after assembling the plunger and the barrel; and

bending the petals closed to substantially enclose the tampon within the

harrel.

13. The method of claim 12 wherein the plunger includes a hollow channgl
exiending from the finger-contacting end {o the tampon-confacting end and the
method further includes the step of passing the withdrawal string through the

hollow channgl of the plunger.

14. The method of elaim 13 wherein the barrel has a grip region, a central region,
and a tip region and wherein the grip region has a reduced diameter as compared

io the central region and wherein the ridges are located primarily in the grip region.

15. The method of claim 14 wherein the barrel has four internal ridges and each

ridge has a ridge height of about 0.8 mm at the trailing end.

16. The method of claim 14 wherein the effective diameter of the guide channel as
measured at the lsading end of the ridges is greater than the effective diameter of

the guide channel as measured at the trailing end of the ridges.

17. The method of claim 13 wherein the tampon flare has a flare diameter greater

than the flare diameter of the finger flare.

18. A method of assembling a tampon appiicalor comprising,
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providing a barrel made of low density polyethylene, wherein the barrel has
an insertion end with pelals, a plunger end, a grip region, a central region,
and a tip region, and a plurality of internal ridges, wherein the plurality of
internal ridges define a guide channel having an effective diameter, and
wherein the plurality of internal ridges have a leading end and a trailing end,
and wherein the grip region has a reduced diameter as compared o the
central region and wherein the ridges are located primarily in the grip

region;

providing a plunger made of low density polyethylene, wherein the plunger
has a finger-coniacting end, a tampon-contacting end, a finger flare on the
finger-contacting end, a tampon flare on the fampon-contacting end, a
hollow channel extending from the finger-contacting end to the {ampon-
contacting end, and wherein the finger flare has a circular shape and has a
flare diameter that is at least 15% larger than the effective diameter of the

guide channel;
assembling the plunger and the barrel by

first, moving the finger-contacting end of the plunger through the

insartion end of the barrel,

second, contacting the leading end of the plurality of internal ridges

with the finger flare of the plunger,

third, deforming the finger flare of the plunger into a non-circular
shape while moving the finger flare from the leading end of the

internal ridges to the trailing end of the internal ridges, and

fourth, moving the finger-contaciing end of the plunger cut of the

plunger end of the barrel, and
fifth, reestablishing the circular shape of the finger flare;

inserting a fampon having a withdrawal string into the insertion end of the

barrel after assembling the plunger and the barrel;
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passing the withdrawal string through the holiow channel of the plunger; and

bending the pelals closed to substantially enclose the tampon within the

barrel.

18. The method of claim 18 wherein the harrel defines a circumference at the

plunger end and has four internal ridges evenly spaced about the circumiference.

28. The method of ¢laim 19 wherein the effective diameter of the guide channel as
measured at the lsading end of the ridges is greater than the effective diameter of

the guide channel as measured at the trailing end of the ridges.
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