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FIG. 1A

(57) Abrégé/Abstract:

Disclosed is a tampon applicator package assembly having a tampon applicator and a cap having a closed end and an open end.
The tampon applicator has a barrel for housing a pledget and a plunger. The plunger has an end portion that is a cap cover that
connects to a remainder of the plunger and mates with the cap at the open end to provide a seal with the cap that completely
encloses the tampon applicator in the cap. Also disclosed is an assembly having a tampon applicator, a cap having both a closed
end and open end, and a cap cover for covering the open end of the cap. When the cap cover is placed on the open end, the open
end is sealed and the tampon applicator is completely enclosed in the cap.
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PACKAGE ASSEMBLY FOR OR WITH A TAMPON APPLICATOR

BACKGROUND OF THE DISCLOSURE

[3081] 1. Field of the Dnsclosure

{3662} The present disclosure relates 1o a package assembly for or with a tampon applicator
or other ferminine hygiene device. More particularly, the present disclosure relates to a cap for
a tampon applicator and, in particular, a cap for a tampon applicator that eliminates the need
for separate packaging and also, preferably, functions to disgwise the tampon from

recognition as a tampon, both before and afler use, and is durable.
{6603} 2. Description of Related Art

6604} Feminine hygiene devices, and other devices for insertion into the body, such as, for
example, tampons, pessarigs, suppositories and other vaginal insertion devices are used, for
example, by women within the vagina for feminine needs, such as, for example, to absorb
menstrual flow. Many women almost always carry a feminine hygiene product with them,
te., in their purse, in their pockets or i other quickly accessible locations, since the

beginning of menstrual flow can be unexpected.

(6865} Cwrent tampons are tvpically individually packaged in wrappers that are usually
made of plastic film, such as polvpropylene and polyethyvlene, or paper. It is iraportant for
this package to stay intact as tampons can get soiled by dust, upon coming in contact with

other objects, unintended touching and the like.

3606} Using dirty and damaged tampons can result in imjury, infection or illness. Currently
available wrappers tend to tear, break open and/or puncture when they travel in the purse or
pocket for an extended amount of time. The exposed, and possibly damaged, taropons may
cause infection and can result in pam and discomfort dwring insertion. It is also very
inconvenient 1o the user as she may not be able to use the product and have to find an

alternative,

16607} Another drawback of the current wrappers is that the shapes are very traditional and
colors of the wrappers are either very feminine or very vibrant, making it very easy to
identify tampons from a distance. This can be embarrassing for some women, especially a

teenager who 1s just starting to have menstrual cycles.
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6008} Yet another drawback of the current tampon and wrapper assemblies is the number of
steps needed to remove the tampon from the wrapper and thersafier insert the tampon, and
dispose of one or more or all of the used tampon, applicator, wrapper, and other hygiene
product. For instance, current tampon and wrapper assemblies require (1) tearing or opening
the wrapper, typically involving two hands {i.e. one hand to grip a first portion of the wrapper
and the other hand to move another portion of the wrapper in an opposite direction from the
first edge, thereby causing the wrapper to tear, break or open), (2) removing the tampon from
the wrapper, also typically requiring two hands (i.e. one hand to hold the opened wrapper and
the other hand to remove the tampon from the wrapper), (3) positioning the tampon
applicator for use, which may also typically require two hands (i.e. reorienting the tampon in
one's hand for proper insertion orientation, withdrawing the plunger (with one hand} from the
applicator {by holding the applicator in the other hand) such that the tampon applicator is
postiioned and ready to apply a force to the pledget in the applicator for insertion nto the
body, putting the plunger, with one hand, into the applicator (being held by the other hand)
such that the plunger can be used 1o apply a force to the pledget in the applicator for insertion
into the body), (4) inserting the tampon into the body, (5) removing the applicator from the
body (for systems employing an applicator), {6) re~opeming the wrapper for placement of the
used tampon and/or applicator, which also requires two hands: one hand to hold the used
tampon and the other to hold the wrapper open, {7) placing the used tampon and/or applicator
into the opened wrapper, which also requires to hands: one hand to hold the used tampon and
the other to hold the wrapper open, and (8} disposing of the wrapper containing the used
tampon and/or applicator. Accordingly, current wrapper and tampon assemblies typically
require five (5) to six {G) steps to open, prepare, insert the {ampon, and remove the used
tampon and/or applicator, and seven (7) to eight (8) steps if including the steps of disposing

of the used tampon. Further, many of these steps require the use of two hands.

[3609] Yet another drawback of the current tampon and wrapper assemblies is the difficulty
of disposal. Since the wrapper does not tear consistently, it makes it very difficult o place the
used applicator back into the tormn wrapper. In most instances, the user needs 1o find
alternative ways for disposal such as wrapping the used applicator with totlet paper and/or

disposing the applicator and wrapper separately.

{6810} Yet another drawback of the current wrappers is that they are bulky, especially for

full-sized applicators, and thus occupy a rather large amount of space. The larger swze also
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makes the wrapper difficult and indiscrete to carry about or carry to the bathroom as the

wrapper does not fit in the palm of the user's hand.

[6611] Therefore, it has been defermined that there is a need for a tampon applicator and
package assembly that will provide small, durable packaging and provide discrete user

experience.

SUMMARY OF THE DISCLOSURE

[3612] | The present disclosure provides a tampon applicator package assembly that includes
a cap and a tampon applicator having a barrel and a plunger. The tampon applicator has a
barrel with an insertion tip and a plunger receiving end opposiie the insertion tip. The plunger
has a first end in the barrel and a second end, oppostte the first end, at least partially outside
of the barrel. The cap has a cap wall that encloses the barrel and connects to the second end

of the plunger or the plunger recetving end of the barrel.

[6613] In one embodiment, the present disclosure provides a tampon applicator package
assermbly comprising a cap and a tampon applicator having a barrel and a plunger, with the
tampon applicator disposad in the cap. The plunger has an end portion that mates with the cap
to provide an at least partial seal that completely encloses the barvel and the plunger in the

cap.

{8014} In another embodiment, the present disclosure provides a taropon applicator package
assembly comprising a tampon applicator having a barrel and a plunger with a grippable area,
a cap having a closed end and an open end, and a cap cover for sealing the open end of the
cap. The tampon applicator is disposed in the cap. The cap cover has an inner end and an
outer end. The mner end is disposed proximal the tampon applicator. When the cap cover is
placed on the open end of the cap, an at least pariial seal is provided with the cap that
completelv encloses the barrel and the plunger. When the cap cover is removed from the open

end of the cap. the grippable area of the plunger 1s exposed.

{0015} In sull another embodiment, the present disclosure provides a tampon applicator
package assembly comprising a tampon applicator having a barrel and a plunger with a
grippable area, a cap having a closed end and an open end, and a cap cover for placing over
and sealing the open end of the cap. The tampon applicator is disposed in the cap. The cap

cover has an inner end and an outer end. The inner end is disposed proximal the tampon
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applicator. When the cap cover is placed on the open end of the cap, an at least partial seal is
provided with the cap that completely encloses the tampon applicator and the cap cover
matingly engages at or near the grippable area of the plunger. When the cap cover is removed

froro the open end of the cap, the grippable area is withdrawn at least partially from the cap.

[3616] In vet another embodiment, the tampon package assembly further comprises a siring
attached to the pledget in the tampon applicator thai is enclosed in the tampon applicator

package. When the cap cover is removed from the open end of the cap, the string s exposed.

(3817} In a further embodiment, the tampon package assembly comprises a string attached to
the pledget and the string is folded and enclosaed in the tampon applicator package when the
cap cover 1s placed on the cap. When the cap cover is removed from the cap, the siring is at
least partially unfolded. The siring maybe at least partially unfold by attachment to the cap
cover by, eg., mechanical attachment such as through the use of adhesive, or by other

physical attachment to the cap cover.

[6618] In a still further embodiment, the tampon package assembly has the string attached to
the pledget and affixed to the plunger, and the string is immediately exposed when the cap

cover 1s removed.

{8019} In an additional embodiment, the cap and/or cap cover is made of a foil or paper (or
other flexible material) cap cover and is peelable away from the cap to expose the plunger or
grippable area of the plunger. The foil or paper {or other flexible material} may be peelabie
away from the open end of the cap due to attachment by an adhesive or through the use of
perforations. In a further additional embodiment, the cap can be a flexible material and the
cap cover can be a more nigid material. The cap cover can at least partially connect 1o either

the cap, the grippable area of the plunger, or both.

{8620} In a further embodiment, the cap has two covers, one disposed at or near the pledget-

containing end of the barrel and one disposed at or near the grippable area of the plunger.

6021} In a still finther embodiment, the tampon applicator package assembly has two caps.
In a vet further embodiment, the iwo caps can be ai least partially attached by a connector

and/or ring.
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16022} In another embodiment, a tampon applicator package assembly enables the user to
open, prepare, insert, and remove the i{ampon applicator i four sieps. In a further
embodiment, a taropon applicator package assernbly enables the user to dispose of the

tampon applicator package assembly in one further step.

[3623] In a vet further embodiment, a tampon applicator package assembly that has increased
durability is provided, so that the tampon applicator package assembly cannot be torn or

punctured during a storage position at any fime inchuding while being transported.

3824} The above-described and other features and advantages of the present disclosure will
be appreciated and understood by those skilied in the art from the following detailed

description, drawings, and appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[6025] FIG. 1A is an exploded top view of an exemplary embodiment of a tampon applicator
package assembly of the present disclosure with a tampon applicator having a plunger in a

use position and a cap disconnected from the tampon applicator.

[6026] FIG. 1B is an exploded perspective view of the tampon applicator package assembly

of FIG. 1A

(3627} FIG. 1C 1s an exploded perspective view of the tampon applicator package assembly
of FIG. 1A having the plunger in the stored position and the cap disconnected from the

tampon applicator.

[6028] FIG. 2 is a cutaway perspective view of the tampon applicator package assembly of
FIG. 1A having the plunger in the stored position and the cap connected {o the tampon

applicator.

[6629] 3A-3P iHustrate various wies of tampon applicator package assemblies and

components mcorporating a slit-surface.

[0030] FIG. 4A-4B ilustrates a tampon applicator package assemblies including a

mechanism for retaining a string.

[6631] FIG. 5A-F illusirate a tampon applicator package assemblies including a cap and a

barrel configured to manage a string.
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16032] FIG. 6 illustrates a portion of a barrel including petals.

6033} FIGS. 7A-B illustrate a tampon applicator package assemblies including a flip fop

cover configured to accommodate a shit-surface structure and a string reservotr,

[6034] FIGS. 8A-D illustrate a tampon apphicator package assemblies that include an

obstruction for managing a siring.
[6035] FIGS. 9A-F itlustrate various designs and geometries for an obstruction.

[6036] FIGS. 10A-D illustrate a tampon applicator package assemblies that include an a

sticky tab for managing a string.

[3637] FIGS. 11A-D illustrate a tampon applicator package assemblies that include tabs for

managing a siring,

[3038] FIGS. 12A-D illustrate various designs and geometries for a plunger for managing a

string.

[6039] FIGS. 13A-D illustrate a tampon package applicator assembly in various stages of

deployment having retention structures.
(6840} FIGS. 14A-B illustrate a tampon package applicator assembly.

[6041] FIGS. 15A-B ilustrate a tampon package applicator assembly having retention

features,

60421 FIGS. 16A-C lustrate a tampon package applicator assembly having retention

features.
DETAILED DESCRIPTION OF THE DISCLOSURE

[3043] Referring to the drawings and in particular to FIGS. 1A-1D, an exemplary
embodiment of a tampon applicator package assembly according to the present disclosure is

shown and generally referred to by reference nurmeral 10. The terms "tampon applicator

1 1

package assembly” and "tampon package applicator assemblv” are synonymous and
mterchangeable for purposes of the present disclosure, and are both generally referred to by

reference numeral 10 and/or 2010. Tampon applicator package assembly 10 has a tampon



10

[
(i

20

30

CA 03018632 2018-09-20

WO 2017/223500 PCT/US2017/039092

applicator 12 and a cap 14. Tampon applicator 12 is shown in a use position in FIG 1.
Tampon applicator 12 has a barrel 16 for housing a pledget 13 (shown in FIG. 2} and a
plunger 18 in a telescoping configuration. Pledget 13 1s an absorbent matenal. Barrel 16 has a
barrel wall 19 with an insertion tip 20. Insertion tip 20 has a plurality of petals 22 separated
by cuts 24 through barrel wall 19. Plunger 18 has a telescoping portion 21 and an end portion
23, End portion 23 may be a cap cover that connecis to a remainder of plunger 18. As with
tampon applicators, barrel 16 can be mnserted into a body of a user to gject the pledget mto the
body, such as, for example, to absorb menstrual flow. When barrel 16 is inserted into the
user's body, the user applies a force to end portion 23 of plunger 18 to move lelescoping
portion 21 of plunger 18 in a direction shown by arrow A further info barrel 16 that moves

the pledget through the opening and, thus, through insertion tip 20 into the body.

[3044] Referring to FIG. 1B, cap 14 has a cap body 26 with a cap opening 29 and a cavity 28
in cap body 26. Cap 14 is sized and shaped to cover barrel 16. For example, cap bodyv 26 has
a cylindrical wall 30 and a top portion 32 that has a similar or mating shape to insertion tp

20.

[6045] Referring to FIG. 1€, tampon applicator package assembly 10 is shown with cap 14
disconnected from tampon applicator 12. Tampon applicator 12 has plunger 18 in a stored
position. Prior to use, telescoping portion 21 of phunger 18 and pledget 13 (FIG. 2) are
housed in barrel 16, Plunger 18 is moved to the use position by applying a force to end
portion 23 in a direction shown by arrow B in FIG. 1C moving end portion 23 away from
barrel 16. When plunger 18 1s in the use position, plunger 18 1s adjacent pledget 13 and the
user can apply the force to end portion 23 to move telescoping portion 21 n the direction
shown bv arrow A in FIG. 1A to move the pledget through insertion tip 20 into the body of
the user. In another embodiment, cap 14 may be connected to a phmger recetving end 17
imstead of end portion 23 of plunger 18, Tn this latter embodiment, plunger receiving end 17
and/or cap 14 will be provided with one or more structures 11. "Structures” 1s heremafier
defined to include, without limitation, one or more protrusions, slits, ridges or other type
structure(s) that will, amongst other things, become apparent {0 one skilled m the art based
upon the disclosure that follows. The Structures provide plunger recetving end 17 and cap 14
with an at least partial mating engagement. "Mating engagement” is hereinafter defined to

include, without limitation, a friction-fit, snap-fit, button-fit, a detent, a threaded connection,
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a bavonet connection, and other connections, or any combinations thereof that will become

apparent to one skilled on the art based upon the disclosure that follows.

[6046] Refermng to FIG. 1D, tampon applicator package assembly 10 has tampon applicator
12 connecled to cap 14 and plunger 18 i the stored position. End portion 23 of plunger 18
may be sized so that, when cap 14 is connected o tampon applicator 12, at least a portion of
end portton 23 1s flush with cap 14. Tampon applicator 12 is connected to cap 14 so that
barrel 16 13 housed in cap 14. For example, cap 14 and end portion 23 are sized to form a
friction fit, or end portion 23 has groove and cap 14 has a Structure that fits in the groove
forming a snap fit so that a predetermined force applied by user to end portion 23 in a

direction shown by arrow € disconnects cap 14 from end portion 23.

[6047] Refernng to FIG. 2, phmger 18 may have aslit 15 on one side or both sides to enclose
a pledget 13 in barrel 16. In other embodiments, there may be a pluralitv of shits 15 along at
{east a portion of the length of the plunger 18 such that the plunger 18 with a plurality of slits
15 encloses pledget 13 in barrel 16. In other words, plunger 18 may have one or more slits 15
along at least a portion of the length of the plunger such that the plunger 18 at least partially
encloses pledget 13, where the plunger is enclosed within barrel 16. Pledget 13 can be
inserted through insertion tip 20 wrging and opening plunger 18 to open along shit 15
Alternatively, pledget 13 can be nserted through nsertion tip 20 and thereafter plhunger 18
can be forced to open around pledget 13 via one or more slits 13, Structure 11 can further
function as a stopping mechanism 25, that may be shaped similar to a shelf. can be added to
barrel 16 1o keep pledget 13 forward when plunger 18 1s pulled out of barrel 16 to the use
position. Plunger 18 shown in FIG. 2 may have end portion 23 as shown in FIG. 1A There
are alternative stopping mechanisms, such as ridges inside the barrel 16 or outside the
plunger, to keep pledget 13 in place until the user deplovs the plunger 18 as desired. Once
plunger 18 is pulled out, there are other slopping mechanisms 235, such as inside ridges or
shelves on the inver surface of barrel 16 or outside ridges or shelves on the outer surface of

the plunger 18, to keep the plunger 18 from disengaging from the barrel 16.

(3048} Referring again to FIGS. 1A-1D, phnger 18 can be moved from the stored posttion to
the use position once cap 14 is at least partially disconnected from tampon applicator 12, or
while tampon applicator 12 1s stili connected fo cap 14. Once cap 14 is disconnected from
tarmpon applicator 12 and plunger 18 i1s moved from the stored position to the use position,

tampon applicator 12 can be used to insert pledget 13 into the body of the user. After pledget
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13 1s nserted, the user may re-connect cap 14 to tampon applicator 18 to form the same

configuration as prior to use for disposal of tampon applicator 12 and cap 14.

[6649] The present disclosure provides the user the advantage of removing the tampon
applicator package assembly 10 from a stored position (0 a use position with virtually one
hand and/or in a minimal number of actions. For instance, the tampon package applicator
assembly 10 can be held and opened in one hand of the user (see the embodiments described
throughout the present disclosure for ways of opening cap 14}. Once the cap 14 1s opened to
reveal at least the end portion 23 of plunger 18, the user can grasp or touch the end portion 23
of plunger 18 to enable the telescoping portion 21 of plunger 18 to be at least partiaily
exposed from the barrel 16 that, in turn, is al least partially contained i cap 14. Once the
plunger 18 1s sufficiently exposed so that the plunger 18 i1s still at least partially contained in
tampon applicator 12 but oriented so that plunger 18 is adjacent the pledget 13, tampon
applicator 12 and plunger 18 are in a prepared position. The user can remove the tampon
applicator 12 and plunger 18 in the prepared position and thereafier wsert the tampon
applicator 12 containing pledget 13 into the user's body. The user can accomplish the acts of
preparing the tampon applicator 12 and plunger 18 and removing tampon applicator 12 and
plunger 18 from cap 14 in a single mwotion, and thus in just one step. The user can thereafter
remove the tampon applicator 12 from the body. In a further embodiment, the user can
thereafter, with one hand and with a munimal number of steps or actions, place the used
tampon applicator back into cap 14. In another embodiment, a soiled feminine hygiene
product or other hygiene product such as, for example, another tampon, a wipe, a pledget,
pessaries and/or suppository can also be placed into the cap 14 for discreet and/or hygienic
disposal. In further embodiments comprising one or more cap covers 36 as shown in FIGS.
3C and 3D, the cap cover 26 that is at least partially disengaged from the cap 14 can be
replaced thereby further containing the soiled article for more discreet and/or more hygienic

disposal.

[3850] In other words, the user can accomplish the task of opening the tampon applicator
package assembly 10, preparing the tarpon applicator 12 for insertion, inserting the tampon
applicator 12 into the body, and removing the used taropon applicator from the body m just
four {4) steps. Further, the user can thereafter dispose of the tampon and/or tampon applicator
12 in just two additional steps for a total of six (6) steps. For instance and as described

throughout the present disclosure, once the tampon package applicator assembly 1015 at least
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partially opened, the user can remove the tampon applicator 12 so that it is removed and
prepared for insertion into the body in one further step; this aveids the user having o prepare
the pledget 13 and/or tampon applicator 12 in several steps. Additionally, due to the present
disclosure's tampon applicator package assembly 10, the used tampon applicator 12 can be, in
one step, easily replaced into the vacated tampon applicator package assembly 10 (thereby
ehminating the need of the prior art wrappers of re-opening and/or holding the wrappers open
in order to perruit replacing the used taropon and/or tampoun applicator into the vacated prior
art wrapper). As such, the present disclosure's tampon applicator package assembly 10 can
reduce the number of steps or actions the user must accomplish in order to utilize a tampon.

Furthermore, this utilization 1s accomplished virtually or almost solely with one hand.

60511 Cap 14, amongst other components of tampon applicator package assembly 10, can be
made from one or more plastics, such as polyethylene, polypropylene, polyvbuiyiene,
polystyrene,  polyvinylchionde,  polyacryiate, polymethacrylate,  polyacrylonitrile,
polvacrylamide, polvamide, nvion, polvimide, polvesier, polycarbonate, polylactic acid,
polyhyroxyalkanonate, ethviene vinyl acetate, polvwrethane, silicone, thermoplastic
elastomers, thermoplastic starch, t-polvisoprene, derivatives thereof, copolvmers thereof,
mixtures thereof, or any other suitable plastic material. Altematively, cap 14, amongst other
components of tampon apphicator package assernbly 10, can be made from a nov-polymer
material such as paper, paperboard, cardboard, cellulose (such as molded cellulose), metal,
textile, wood or any combination thereof Cap 14, amongst other components of tampon
applicator package assembly 10, can be laminated, as opposed to single layer. In certain
embodiments, additives can be included to alter or enhance certain material properties.
Suitable additives include, but are not limited to, one or more mold release agents, anti-slip
agents, surface energy modifiers, non-organic fillers, and/or any other suitable additives, or
any combination thereof. Cap 14, amongst other components of tampon applicator package
assembly 10, can have different coatings applied thereto for ease of use and decorating
purposes. The material of cap 14, amongst other components of tampon applicator package
assembly 10, can be biodegradable, compostable or flushable. The maternal of cap 14,
amongst other components of tampon applicator package assembly 10, can be made using
various manufacturing techniques including, but not limited to, injection molding, extrusion
molding, blow forming and thermoforming, injection blow molding, rotational molding,
fransfer molding, co-molding, over-molding, casting, calendaring, coating, compression

molding, laminating, pultrusion, slush molding, transfer molding, contact molding, metal
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forming processes and dipping, or any combination thereof. Barrel 16, plunger 18 and cap 14
can be made from different maierials, and/or can be made up of different colors. A cross-
sectional shape of cap 14 can be, without limottation, round having a constant or changing
diameter, semucircular, rectangular, polvhedral, prismatic, triangular, mav have a perimeter
that is undulating, toothed or other geometry, or any combination of anv of the foregoing,
Cap 14 can be shaped so that it prevents tampon applicator package asserably 10 from rolling
when placed horizontally. Cap 14 can be opaque or transparent, can be printed/decorated, and
can be manufactured with relief surfaces to control and improve the visual appearance and
appeal, or any combinations of the foregoing. Cap 14 can be decorated using several different
methods including, but not limited to, in-mold texture change, printing, in-mold labeling, heat
transfer foil, applying a printed label. embossing, etching, shrink wrapping, selective polymer
addition, co-molding, bleaching, over-molding, or any combination thereof. The shape and
decoration {or look} on cap 14 can be chosen obfuscate that 1t 1s a tampon. For example, cap
14 can have the look of a cosmetic object, such as a hipstick or of any ordinary ohject, such
as, but not limited to, a flashlight or a lighter. One skilled in the art understands that the
present disclosure is directed to a tampon package applicator assembiy 10 whose aesthetics
and/or otherwise visual appearance are other than that of a tampon package. In other words,
the look of tampon applicator package assembly 10 serves to alleviate or eliminate the
apprehension or embarrassment felt by the user due to being seen with a tampon by another.
Also, all varations of cap 14 can look shiny, matie, contain a graphic or image, or a

combination thereof, to further the desired aesthetics.

16052] It will be appreciated by those of ordinary skill in the art that tampon applicator
package assembly 10 may be provided with two cap covers, each independenily sealing an
open end of a cap. In embodiments, mcluding but not limited to, with two caps and/or two
covers, with two caps and one cover, with one cap and two covers, the caps and cap covers
can be of any type as described in the present disclosure, and any combinations thereof In
this embodiment, the cap will be provided with two open ends, one disposed proximal io the
plunger end of the tampon applicator ("bottom end") and one disposed proxumal the pledget-
containing end of the barrel (Mtop end") A cap can have any of the cap and cap cover
configurations hereinbefore describad, such as a peslable cap cover or perforated cap cover at
cach open end of the cap, can have a flip top cap cover at each open end of the cap, or can
have an at least partial roating engagement between cap and one or more of the cap covers at

each open end of the cap. Of course, where the cap is provided with two open ends, each
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open end can be provided with another cap and/or cap cover. This configuration of tampon
applicator package assembly 10 has a benefit of ease of manufacture. In this regard, the barrel
can be inserted into the cap via the "top” opening, and the plunger/pledget combination can
be inserted into the cap via the "botiorn" opening. This "two" insertion assembly provides for
easier insertion of the barrel because, in this instance, the barrel does not need 1o be pushed
past any Structure (if present) disposed on the inner surface of the cap. Although not
preferred, it is also possible to insert the complete taropon applicator including the barrel, the

plunger and the pladget into the cap through the "top" opening.

(6653} Cwrrently available tampon applicator wrappers tear easily dunng transportation. The
present disclosure resolves this problem by eliminating the wrapper and replacing it with a
cap and/or cap cover, including, but not limited to, caps 14, 1010, and 1020, The cap includes
but is not limited to, caps 14, 1010, and 1020, is made from a material that has greater
durability. For example, the cap of the present disciosure is fashioned so that it avoids
puncturing, tearing and/or other damaging that renders the contents of the tampon applicator
package assembly vulnerable to contanunation and/or destruction. In sum, it has been found
that another advantage of present tampon applicator package assemblies is that disposal of
used tampon applicators is sanitary and discrete. For purposes of this paragraph, all
embodiments of the disclosed tampon applicator assemblies will be referred {0 as tampon
applicator package assembly 10. Traditional wrappers need 1o be iom to remove the
applicator therefrom. H is usually difficult, if not impossible, to place the used tampon
applicator back into the torn wrapper. In the present disclosure, cap 14 is one resilient piece,
and 1t 1s very easy to place a used tampon applicator back in cap 14. Once discarded, only cap
14 can be seen, and cap 14 does not resemble a used tampon applicator. Furthermore, the
soiled or discarded ferninine hygilene product(s} is contained m cap 14, which enables a more
hygienic disposal, therebv dimimshing and/or preventing the opportunity for the used
applicator or other soiled/ discarded feminine hygiene item from coming into contact with
anything other object aside from cap 14. Also, tampon applicator package assembly 10
enables a design that prevents overall apprehension or embarrassment of the user that can
result from the use of tampons. Thus, the small, discrete design ensures an embarrassment- or
apprehension-free usage experience. Tampon applicator package assembly 10 resembles any
Personal Hem that the user might carry and, thus, enables a worry-free carrying, and/or use,
and/or disposal experience, and combinations thereof. Also, the variability of shapes and

designs for cap 14 enables a new, fun way to use tampons.
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16054} All embodiments of the tampon applicator package assembly referred to and
described above can be sized and designed to fit a full-size tampon applicator and/or a
compact tampon applicator, and/or other complementary products, or any combinations

thereof,

30551 A case associated with the tampon applicator package assembly may be strong, rigid,
and durable. Such a feature may be contrasted with wrappers that may be subjected to wear

over time.

[3056] Flexural rigidity can be defined as the resistance offered by an object while
undergoing bending. Flexural rigidity, O, for a thin film/plate can be calculated as:
EI Ene®

EGBS’R f_} - = fe— e Ty

[0058] where ¥ 15 Young’s modulus, 7 1s second moment of inertia and # 1s Poisson’s ratio.
Second moment of inertia, 7, for a thin film may be calculated as:

{6059} { thin film — b fa

16060] where b 13 the width of the film and 7 is the thickness of the film.

{3061} Conventional tampon wrappers may be made from similar materials {e.g.. simple
elastomeric polymers such as olefins). The Poisson’s ratio, 4. for these materials are similar

and thus don’t make an appreciable difference in the calculation of flexural nigidity, D.

[8062] The table below summarnizes A7 values, which represent a measure of the flexural
rigidity for given geometries/configurations. for a sampling of existing tampon wrappers

{regular absorbency only), as identified by wrapper names in use:

Wrapper }
Name | width {mm} | thickness {mm) | {mm*) | E{MPa} Ef {(Nmm?)

1.33E-

Sport 30.163 0.076 02 223 0.298
4.42E-

GG 26.988 0.025 04 67.8 (.030
2.57E-

Pear! 36.513 0.089 02 14.8 0.380
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2.50E-
Radiant 44.450 0.178 01 26 6.496
8.23E-
Sleek 41.275 (.058 031 183 0.134

[6063] Tampon apphcator package assemblies in accordance with this disclosure replace a
conventional wrapper with a cap {e.g.. cap 14 in Figure 1A). The fexural rigidity of this cap

can be calculated from the flexural rigidity formulation for a hollow cylinder:

frd )

Eﬁﬂﬁéﬁ.} E{T e EH%

[3865] where r, is the outer radius and r; i1s the inner radius of the hollow cylinder. The £7
values for some tampon applicator package assemblies in accordance with this disclosure are

calculated and given in the table below for given assembly types:

Assembly style | o {mm) ri{mm)} Hmm®) | E{MPa)} | El {Nmm?)
Flip top 10.5 8.75 4.94E+03 187.6 9.27E+05
Twist-off 105 9.325 3.61E+03 187.6 6.77E+05

{30866} The values provided in the tables are iHustrative. In some embodiments, £7 values

greater than or equal to 6.7 x 10° Nmm? or 9.2 x 10° Nmnt® may be used.

10067} The Ef values for the case can be above 10 Nmm®. For exarnple, values above Ix10°
P

Nmm?® and above 1x10* Nmm? may be used in some embodiments.

{6068} As described herein, a personal care product {e.g, pledget 13 shown in FIG. 2)
accommodated by one or more tampon applicator package assernblies mav include a string
{e.g. string 13A of FIG 3D). Management of the string can prove challenging For
example, during assembly, the string must be pulled-through the plunger to ensure 1t is
readily accessible for the consumer when the tampon applicator package assembly is opened
and being prepared for deployment. For example, it may be necessary to keep the string from
becoming tangled in order to promote efficiency or effectiveness in the deployment of the

personal care product.
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16069} Referring to FIG. 3A, a cap 2014 (which may correspond to the cap 14) can be
snapped onto an end portion of a plunger 2018 (which may correspond to the plunger 18)
with friction fit, threads or any other technique of engagement. The cap 2014 may be made
frormn one or more plasiics: e.g., polvethvlene, polvpropylene, polvbutylene, polvstvrene,
polyvinvichloride, polvacrylate, polymethacryvlate, polvacrylonitrile, polyacrylamide,
polvamide,  nylon, polyimide, polvester, polycarbonate, polvlactic  acid,
polvhyroxvalkanonate, ethviene vinyl acetate, polvursthane, silicone, thermoplastic starch,
trans-polvisoprene, derivative thereof, copolymers thereof, mixtures thereof or anv other
suitable plastic material.  Allematively, the cap 2014 can be made from a non-polymer
material such as paper, paperboard, cardboard, cellulosed (such as molded cellulose), metal,
textile, wood or any combination thereof. Cap 2014 can have different coatings applied to it
for ease of opening and decorating purposes. The material of cap 2014 can be biodegradable,
compostable or flushable. The cap 2014 can be made using various manufacturing techniques
ncluding, but not lumited to, injection molding, extrusion, blow forming, thermoformung,
ijection blow molding, rotational molding, transfer molding, comolding, overmolding,
casting, calendaring, coating, compression molding, extrusion molding, laminating,
pultrusion, slush molding, transfer molding, contact molding, metal forming processes and

dipping and a combination thereof.

13670] The cross-sectional shape of the cap 2014 can be circular, rectangular, triangle. star-
shaped, flower-shaped or a combination thereof. The cap 2014 can have a built-in “shit-
surface” structure 2020 having flaps 2017 separated by shits 2019 In some embodiments,
structure 2020 resembles the top of a disposable coffee cup lid. Cap 2014 has a reservoir
2014A above structure 2020 to store a string 2013A when the tampon applicator package
assembly is not in use. As shown in, for example, FIGS. 200-20P, the string 2013 A unwraps

through a hole 2021 in the slit-surface 2020,

[6671] Referring to FIGS. 20F-201, the shit-surface can be a separate part 2050 that can be
snapped or attached to the cap 2014 in any way {ultrasonic bonding, hinge, eic.}. Yet another
embodiment includes a shi-surface 2080 built into the phunger 2018 as shown in FIGS. 20]-P.

The location of the shit-surface 2080 can be anywhere along the length of the plunger 2018,

(68721 A slit-surface (e.g., slit-surfaces 2020, 20350, or 2080} preferably includes one to ten
flaps, and in some embodiments, two to five flaps. The flaps may be thin and/or flexible such

that when the siring 2013A goes through the hole 2021 in the middle of the slit-surface or
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through the slit 2017 between the flaps 2019, they bend and give way to the string 2013A.
The size of the hole 2021 m the middie may be 1% to 150% of the string 2013 A knot 2013B
size; in some embodiments between 20% and 70%. There might be a gap between the flaps.
The gap distance between the flaps may be 1% to 150% of the string 2013 A knot 2013B size;

in some embodiments between 20% and 70%.

{36731 In some embodiments, the cap 2014 has a hole 2021(see FIGS. 200-20P} to enable
the string 2013 A to be sucked through the plunger 2018 during assembly. The size of the hole
2021 moay be between 1% and 99% of the cap 2014 diaroeter; in some embodiments between

20% and 80% of the cap 2014 diameter.

[6074] As the string 2013 A 1s sucked through the plunger 2018, the string 2013 A still needs
to be enclosed within the plunger 2018 {(e.g, the string 2013A may be precluded from
dangling out of the plunger 2018 in some embodiments) sice the cap 2014 may need to be
attached to an end of the plunger 2018, FIGS. 21A-21B show an embodiment of how this
can be accomplished. As the string 2013 A 15 pulled through the plunger 2018 by a vacuum, a
mechansm 2102 that would allow the vacuwm/air to pass through but vot the string 2013A
can be placed at the end of plunger 2018, This mechanism 2102 can include a screen, sieve or
anv other technique that has or provides a certain pore diameter. The siring 2013A can
altemnatively be sucked through using electrical charge/electrostatic forces such that the stning
2013A can be pulled through the plunger 2018 but stopped before the string 2013 A goes out
of or exits the plunger 2018, This string assembly method can be applied to any of the
embodiments described n this disclosure, particalasly those that may require keeping the
string 2013 A enclosed m the plunger 2018 after the pledget 13 15 inserted into the barrel 16.
If the cap 2014 doesn’t have a hole, the string 2013 A 1s first sucked in then followed by the
cap 2014 being snapped at an end of the plunger 201 8. i the cap 2014 does have a hole 2021,
then the cap 2014 can be snapped onto an end of the plunger 2018 first, then the string 2013A
15 sucked through the plunger 2018  Once the tampon applicator package assembly is
assembled and the string 2013 A is stored in the reservoir 2014A (see FIG. 20A), the hole
2021 can be covered with a label {(e.g., such as sticky tab 31 in FIGS. 3C-3D) to prevent the
string 2013 A getting out. Alternatively, a separate piece of material can be atfached to close
the hole by using friction fit, threads. ultrasonic bonding, adhesives and any other joining

methods available. During use, as the pledget 13 is ejected into the user’s body, the string
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2013A goes through the slit~surface {e g, slit-surface 2020, 2050, or 2080} which helps the

string 2013 A unwrap and come out in a generally linear and/or tangle-free manner.

(6675} In some embodiments, the string 2013 A can be sucked through the top {e.g., through
the petals at the open end of the barrel 16} by a vacoum as shown via reference character
2202 in FIG. 22. The string 2013 A would then be located substantially under the pledget 13.
The cap 2014 can then be attached to an end of the plunger 2018. Aliernatively, the plunger
2018 and the cap 2014 can be manufactured together such that they are one piece. The cap
2014 can have a hole or several holes to allow for a vacuum to be applied. Once the cap 2014
is atiached to the plunger 2018, the siring 2013 A can be sucked through the plunger 2018
such that the string 2013 A doesn’t bunch up at the bottom of the pledget 13. The application

of a vacuum to the cap 1s reflected in FIG. 22 via reference character 2204,

{6076} An embodiment of a portion of g barrel 16 15 shown in FIG. 23. The petals 16A of the
applicator can act like a shit-surface (e.g., shit-surfaces 2020, 2050, or 2080) as described
above. As the pledget 13 is inserted and ejected into the user’s body, the string 2013 A will
go through the petals 16A and unwrap as the string 2013 A goes through. The petals 16A
may be thin and/or flexible such that when the string 2013 A goes through the hole 2021
the muddle or through the gap between the petals 16A, the petals 16A bend and give way to
the string 2013A. The gap distance between the petals can be 1% to 150% of the siring

2013A knot 2013B size; in some embodiments between 20% and 70%.

[6677] Referring to FIGS. 24A-B, a shit-surface structure 2420 and a string reservoir 2414A
can be built inio a flip top cover 920 as described above in connection with, e.g., FIGS. 13A-
138, Sumular to above, the siring goes through the bole in the middle of the slit surface. There
might be a hole 2430 on the flip top cap 920 to enable the string 2013 A to be sucked through
the shit-surface 2420 during assembly so the string 2013A can be stored in the reservoir
2414A. Similarly, once the package is assembled and the string 2013A is stored in the
reservoir 2414 A, the hole 2430 can be covered with a label or a separate piece of material to
prevent the string 2013A getting out. In this flap top embodiment, the string 2013A can be
stored in other ways that don’t require a shit-surface 2420 and reservoir 2414A. For example,
the string 2013 A can be wrapped around at lease a portion of plunger 18 at the end portion 23
(FIG. 1A) of the plunger 18, Alternatively, the string 2613 A can be tucked n the flip top cap
cover 920 (FIG. 13A) and stored until use. When the user opens the flip top cap 920, the

string 2013 A may be visible and readily available for the user. Yet another alternative is to
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lay the string 2013A along the length of the assembly, similar to how the string 2013A may
be stored in conventional compact applicator tampon wrappers. As the user pulls the
assembly out of the flip top cap 920, the siring may come out alongside at least g portion of

the tampon applicator.

[6678] Referring to FIGS. 25A-D, an “obstruction” 2502 (an object that would guide the
string 2013 A above, below or through it} can be placed in the plunger 2018 which provides
stight resistance on the string 2013 A during pledget 13 deployment. The obstruction 2502 can
be stationary or mobile and remain inside of the plunger 2018 while the string 2013A slides
past. The stationary obstruction 2502 can be an integral part of the plunger 2018 (e.g., made
together) or attached later directly to the plunger 2018 anywhere along the length of the
plunger 2018, The mobile obstruction 2502 can be inserted into the plunger 2018 at any stage

during construction of the assembly.

[3679] In some embodiments, obstruction 2502 is a compliant matenial such that (a) during
the assembly process, a vacuum can be applied to plunger 2018 and the string 2013 A will be
able to pass obstruction 2502 such that 1t is retained by obstruction 2502 at least within a
portion of plunger 2018, and (b) during ejection of the pledget, the string 2013 A 1s able to

pass obstruction 2502 and exit the plunger 2018 as it is deployed.

{6680} The obstruction 2502 can be made from a “soft” material {such as cotton, rayon,
paper, eic.) as well as a harder matenial {(e.g., plastic such as polyethvlene, polypropylene,
etc.). The thickness and maternial of the obstruction 2502 can be desigued such that the
obstruction 2502 acts like a diaphragm with a hole that would aliow the siring 2013A {0 go
through. The obstruction 2502 can fill 0.1% {0 99% of the cross-sectional area of the plunger
2018; 1n some embodiments 50% to 99% if the obstruction 2502 1s made from a “soft”
material {as a soft obstruction 2502 would give way to the string 2013A) and 1% to 90%
{e.g., 1% to 60%) if the obsiruction 2502 is made from a “harder” material. The cross-
sectional shape of the obstruction 2502 can be civcular, vectangular, friangular or a
combination thereof. The largest outer diameter of the obstruction 2502 can be between 0.1%

and 150% of the string 2013 A knot diameter; in some embodiments between 10% and 90%.

{3081} FIGS. 26A-F shows various embodiments for the obsiruction 2502, The obstruction
2502 can be in the shape of a “channel” 25024, “cross-fin” 2502B, “half-moon™ 2502C,

“throttle” 2502D, “wings™ 2502E and “spiral” 2502F, or any combination thersof. As one
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skilled in the art would appreciate based on a review of this disclosure, the geometry of the
obstruction 2502 15 not limited {o the geometries just described, but can include anything that
will act as an obstruction and will guide the string 2013A therethrough. Any such
obstructions 2502 can be built into the plunger 2018 or attached to the nside of the phunger
2018 and can be placed anywhere along the length of the plunger 2018. Also, there can be

more than one obstruction 2502 along the length of the phunger 2018,

[3082] If the obstruction 2502 is in the shape of a channel {or channels) 2502A, the string
2013A can sit in the channel 2502A and can be guided through it during ejection. The
number of channels 2502A may be between one and five, e.g., between one and two. The
height of the channel 25024 can be 0.1% to 150% of the siring 2013 A knot 20138 diameter,
in some embodiments between 50% and 120% of the string 2013A knot 2013B diameter,
Alternatively, the obstruction 2502 can be shaped as cross-fins 2502B. The number of fins
2502B may be between one and ten; in some embodiments between one and four. The
distance between the fins 25028 can be from 0.1% io 150%, e.g, from 10%-90% of the
string 2013 A knot 2013B diameter. If the obstruction 2502 is in the shape of a half-moon
2502C, the height of the moon 2502C can be from 0.1% to 150%, e.g., from 10%-90% of the
siring 2013 A knot 2013B diameter. Alternatively, the obstruction 2502 can be in the shape of
a throttle 25020 where the diameter of the plunger 2018 is smaller at a certain point or points
along the length of the plunger 2018 that will act like a resistance point. The diameter of the
throttle 25020 can be from 0.1% to 130%, eg., from 10%-90% of the string 2013A knot
2013B diameter. If the shape of the obstruction 2302 is in the form of wings 2502E, the
number of wings 2502F may be between one and ten, e.g.. between one and four. The
distance between the wings 25028 can be from 0.1% to 150%, eg., from 10%-90% of the
siring 2013A knot 2013B diameter. The cross-sectional shape of the wings 2502E can be
circular, rectangular, tnangular, trapezoidal, and elliptical, or any combination thereof
Anocther alternative is to create spirals or grooves 2502F inside of the plunger 2018 through
which the siring 2013A mav be guided. The size of the spiral or the grooves 2Z502F can be

adjusted such that the string 2013 A can freely move through without getting stuck.

[B083] FIGS. 27A-D shows an embodiment that may be used for string 2013 A storage and
handling. A sticky tab {e.g.. adhesive label) 2702 may be applied to the nside of the cap 2014
which retains the string 2013 A during pledget 13 deployment. When the string 2013A is fully

extended, perforations 2704 in the sticky tab 2702 tear (o allow the string 2013A to deploy
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correctly. The sticky tab 2702 sticks to the cap 2014 but is raised over the string 2013A and
thus barely sticks to the string 2013A and is capable of letiing the string 2013 A go once the

pledget 13 1s gjected.

6684} The shape of the label 2702 can be circular, rectangular, triangular, trapezoidal, and
elliptical, or a combination thereof. The material of the sticky tab 2702 may be made from
one or more plasiics, paper, paperboard, cardboard, textile, or any combination thereof The
strength of the adhesive on the sticky tab 2702 can be adjusted such that the sticky tab sticks
to the cap 2014 matenal strongly and doesn’t 1ift but releases the siring 2013A matenal
which can be cotton, rayon, or a combination thereof. The perforations 2704 on the sticky tab
2702 can be designed such that the sticky tab 2702 tears at the perforation 2704 easily
without any extra resistance to the user as she’s mserting the product. The sticky tab 2702 can
be attached to the string 2013A end which is then attached onto the cap 2014 which is
snapped onto the plunger 2018, Alternatively, the sticky tab 2702 may be attached to the cap
2014 first followed by the string 2013A end being tucked under the label 2702, The cap 2014
then can be snapped onto the plunger 2018, Yet alternatively, the end of the string 2013 A can
be dipped into a light adhesive to attach to the cap 2014 directly which will eliminate this

need for a separate sticky tab 2702

[6685] The amount of adhesive can be adjusted such that the siring 2013 A 1s loosely attached
to the cap 2014 when the product 1s not in use and easily separates from the cap 2014 when
the pledget 13 is inserted into the user’s body. Alternatively, the end of string 2013 A can be
electrostatically charged and attached to the cap 2014 directly using electrostatic forces. Just
like the string 2013 A end dipped in adhesive, this will elinunate the need for a separate label
2702. The electrostatic forces can be adjusted such that the string 2013 A is loosely attached
1o the cap 2014 when the product 1s not in use and easily separates from the cap 2014 when

the product 13 inserted into the user’s body.

6686} In some embodiments, and potentially in lieu of a use of the sticky tab2702, hook and
{oop fasteners such as VELCRO can be applied to the inside of the cap 2014 which retains
the string 2013A during pledget 13 deplovment. The interaction between the VELCRO and
the end of string 2013A may create a mimmal, predetermined amount of resistance to hold
the string 2013 A in place during deployment but release the string 2013 A once the pledget 13
15 fully ejected. The shape of the VELCRO can be circular, rectangular, triangular,

trapezoidal, and eltliptical or a combination thereof. The size of the VELCRO applied can be
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adjusted to create any required forces. Just like the adhesive label 2702, the VELCRO can be
attached to the string 2013A end which 15 then attached onto the cap 2014 which i3 snapped
onto the plunger 2018, Alternatively, the VELCRO may be attached to the cap 2014 first
followed by the string 2013 A end being tucked under the VELCRO. The cap 2014 then can

be snapped onto the plunger 2018,

(30687} FIGS. 28A-D illustrate an embodiment including a cap 2814 where the string 2013A
end is held on the cap 2814 wuntl the string 2013A 15 pulled dunng pledget 13
deplovment/gjection. In particular, FIGS. 28A-D shows a “tab” ernbodiment where the end of
string 2013A (above or below the knot) is held in place by an opening between tabs 2802.
However, the {abs 2802 can be of any shape, such as circular, rectangular, {riangular,
trapezoidal, and etliptical or a combination thereof. The nurber of tabs 2802 may be between
one and ten, e.g., between two and five. The distance between the tabs 2802 can be 0.1% to
150%, e.g., from 10%-90% of the string 2013 A knot diameter. The larger opening between
the tabs 2802 can be 0.1% to 150%, e.g., between 30%-110% of the siring 2013A knot
diameter. The tabs 2802 can be manufactured separately and attached to the cap 2814 by any
chemical (adhesive etc.) or mechanical techmque (living hinge etc.) or a combination thereof
(ultrasonic bonding et¢.). In some embodiments, the tabs 2802 may be manufactured together
with the cap 2814. After the tabs 2802 are attached to the cap 2814, the siring 2013 A can be
tucked in between in the tabs 2802 and the cap 2814 is snapped onto the plunger 2018
Alternatively, the string 2013A can be tucked n between the tabs 2802 which are then
attached to the cap 2814 which is then snapped onto the plunger 2018, There may be a hole
2021 on the other side of the cap 2814 to allow for a vacuum to suck the siring 2013A
through the plunger 2018 during assembly. The hole 2021 size can be between 1% and 150%
of the string 2013 A knot 2013B size, e.g., between 20% and 70%. The hole 2021 can then be
closed by using a sticky tab or attaching another part by ultrasonic welding or any other

attachment techniques.

3088} FIGS. 29A-D illustrates a use of a textured suwrface 2088 inside of the plunger 2018,
such that a larger surface area is created that s in contact with the string 2013 A, As the string
2013 A {(especially the string end) touches the textured surface 2088, the intermolecular forces
can be large enough to hang onto the string 2013 A in a sufficient, minimal amount such that a
resistance is generated and the string 2013 A untangles as the string 2013 A travels through the

plunger 2018, The intermolecular forces can be adjusted by adjusting the amount of texturing
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{the texture can be applied at a certain spot or all throughout the inner surface of the plunger
2018); the texture pattern (such as spikes or bumps as generally represented in FIGS. 29A
and 29C, and diaroonds as generally represented in FIGS. 29B and 29D, or any other
pattern); the height of the pattern (the texture can be small, e.g., micron level or less, or large)
and the material of the iextured surface 2088 (the inside of the phunger 2018 can be made
from a high friction material}. If the mside of the plonger 2018 is made from a high friction
material (such as a thermoplastic elastomer (TPE) or high durometer plastic), the matenal
itself might be adequate enough to create the forces and no textured surface 2088 might be

neaded.

[668%] In some embodiments, the string 2013A material may include cotton, ravon, or a
combination thereof which can “set-in” (wrinkle, tangle and take the shape of the position
that thev're in for an extended amount of time} as they’re pretty flexible. Alternatively, a
more “rigid” string 2013 A material can be used that won't set-in like cotton and rayon and
that will “bounce back™ to 11s original shape right after the restriction {(in this case being
enclosed in the plunger 2018 for a while) is removed. This enables the string 2013A to not
stay bunched up but untangle by itself and get back to its original shape right after the pledget

13 15 gjected.

60901 Conventional tampon strings may have a single knot towards the end of the string to
enable an easier grasp point for the user. More than one knot can be placed on the string
2013A, such that it makes it more difficult for the string 2013 A to set-in and helps the string
2013A to bounce back {o its original shape upon insertion. The knot type can be changed to a
bowline-like knot that will enable a big loop i the middle of the knot 2013B so that the
string 2013 A would untangle easier as it moves through the plunger 2018. The end of the
string 2013A can be combed to increase the amount of interaction between the string 2013A
and the sticky tab {e.g.. FIG. 27 as described above), sinng and the VELCRO as described

above, and string and the texturing {e.g., FIG. 29 as described above).

{3091} Referring now to FIGS. 30A-D, cap 3014 has retention structures 3011 that resist the
force exerted on tampon applicator package assembly 3010 as the user draws the telescoping
plunger 3018 rearward from the applicator barrel 3016, In some embodiments, telescoping
plunger 3018 is a two-piece plunger having an outer plunger 3087 that engages barrel 3016
and imner plunger 3085 that engages outer plunger 3087. Inner plunger 3085 and outer

plunger 3087 connect via a connection mechanism 3086, such as a detent mechanism, a
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flexible latch mechanism, a friction fit, and combinations thereof. In an initial state as shown
in FIG. 30A, inner plunger 3085 1s telescoped within outer plunger 3087 such that the tampon
applicator package assembly is in a compact form. After opening the cap 3014 by moving the
cap cover 3083 to reveal the tampon applicator {e.g., at least one of the plunger 3018 and the
string 3013A), As the user draws the two-piece plunger rearward, a force of less than about
I3 N 1s required to assemble the wmer plunger 3085 and outer plunger 3087 in a fully-
extended state. In some embodiments, a force of less than 8 N is required to assemble inner
plunger 3085 and outer plunger 3087 in a fully-extended state. In further embodiments, a
force of between about 3 N to about 7.5 N 1s required 1o assemble inner plunger 3085 and
outer plunger 3087 in a fully-exiended state. More preferably, the force required to assemble
inner plunger 3085 and outer plunger 3087 n a fully-extended state is between about 4 N and
about 6 N. The retention structures 3011 must cooperate with the applicator barrel 3016 (and
in some embodiments, the grip region 3081) to ensure the apphcator barrel 3016 is not
advanced rearward out of the cap 3014 while the user 15 either (a) drawing the plunger 3018
rearward such that it is in a fully-extended state, or (b) assembling the inner plunger 3087 and
outer plunger 3085 into a fully-extended state. In other words, the retention force (e g, the
force exerted by retention structures 3011 on the applicator barrel 3016) must be greater than
the force to prepare the plumger in a fully-extended state. In some embodiments, the retention
force is greater than about 13 N. In further embodiments, the retention force is greater than
about 10 N In further embodiments, the retention force 1s greater than about 8 N, Most
preferably, the retention force is greater than the force to prepare the plunger in a fully-
extended state, but is not difficult to achieve by the consumer. As such, in preferred

embodiments, the retention force 15 between about 8 N and about 10 N,

[6692] FIGS. 31A and 318 show a further embodiment of the present disclosure that is
advantageous from an assembly standpoint. FIG. 31 A shows an exploded view of a plug
3099 and cap 3014 having retention structures 3099 n the form of ribs. FIG. 31B shows an
assembled view of plug 3099 and cap 3014 having retention structures 3099, Relention
structures 3099 must provide a sufficiently tight closure with cap 3014 while also mitigating
the amount of interference with insertion end 16 the applicator 3016, During assembly,
applicator 3016 s inserted via orifice 3097 and thereafter, plug is press-fit into orifice 3097 to
sufficiently seal orifice 3097, thereby mitigating against any wmoisture and/or other foreign
material from reaching the contents therein. Having such an assemblv 1s advantageous as it

aliows assembly of the applicator 3016 inio the barrel and thereby avoids further
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complications with keeping string 3018 in an orderly state, as described throughout the

present disclosure.

[6693] FIGS. 32A-B show a further embodiment of a cap 3014 wherein the retention
structures 3099 are eccentric such that the applicator 3016 1s other than concentrically located
within the cap 3014, Eccentric retention provides a larger space for the string 3013A and the
knot 2013B and thereby reduces tangling during assembly and during removal of the
applicator by the user during use. Eccentric relention further provides grealer accessibility o
the plunger 3018 as a larger gap is on one side of the applicator 3016 (e g., the larger gap
provides a larger space for the user to slide her finger adjacent the applicator and/or plunger
3018 to assist in extending the plonger 3018 and thereafler removing the applicator 3016
frora cap 3014). Hinge 3095 1s also advantageous n that it provides snap-action for the cap
cover 3020 1o open and close with respect to cap 3014, As the user opens cap cover 3020 and
rotates it backward, hinge 3095 with is ovular recessed central portion acts as a spring and
assists in deflecting cap cover 3020 away from the open end of cap 3014 and thereby

providing access to the applicator 3014, plunger 3018 and/or string 3013A.

6094} FIGS. 33A-C show a further embodiment where retention structures 3099 are flexible.
These flexible retention structures shaped similar to tabs provide a sufficient retention force
as described throughout the present disclosure. Furthermore, the flexible tabs are less likely

to leave blemushes or marks on the applicator 3014 as it 1s removed from the cap 3016.

[06095] While the present disclosure has been described with reference to one or more
exemplary embodiments, it will be understood by those skilled in the art that various changes
may be made and equivalents may be substituted for elements thereof without departing from
the scope of the present disclosure. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the present disclosure without departing
from the scope thereof. Therefore, it 1s intended that the present disclosure not be himited to
the particular embodiment(s) disclosed as the best mode contemplated, but that the disclosure

will include all embodiments falling within the scope of the present disclosure.

166961 It should also be noted that the terms "first”, "second”, "third”, "upper”, "lower”, and
the like may be used herein to modify various elements. These modifiers do not imply a

spalial, sequential, or hierarchical order to the modified elements unless specifically stated.
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What 1s claimed 1s:

I. An apparatus comprising:

a body forming a cavity for holding a personal care product; and

a cap coupled o the body configured 1o enclose the personal care product within the
apparatus when the cap is in a first position and provide access to the personal care product
when the cap is in a second position,

wherein a product of Young's modulus and a second moment of inertia {or the

apparatus is greater than 6.7 x 10° Nmm®,

2. The apparatus of claim 1, wherein a material of the apparatus comprises at least one of

polvethvlene or polyvpropylene.

3. The apparatus of claim 1, wherein the apparatus is formed via an application of a molding

technique.

4. The apparatus of claim 1, wherein the product of Young’s modulus and the second

moment of ineriia for the apparatus is greater than 9.2 x 10° Nmm?®,
t of inertia for th fus is greater than 9.2 x 10° Npum?

5. The apparatus of claim 1, wherein the cap is configured to store at least a portion of a

string associated with the personal care product.

6. The apparatus of claim 5, wherein the cap is configured to receive the at least a portion of
the string through a hole in a slit-surface associated with a plunger of the personal care

product.

7. The apparatus of claim 1, wherein the cap comprises at least one hole configured for
application of a vacuum in order to thread a string associated with the personal care product

through a plunger of the personal care product.

8. A personal care product, comprising:
an apphicator comprising a barrel; and
a slit~-surface configured to receive at least a portion of a string associated with a

pledget that is inchaded in the barrel.
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9. The personal care product of claim 8, whergin the shit surface comprises a cross-section
that 15 shaped as at least one of 3 cross fin, alock symbol, g half moon, a throttle, wings, or a

spiral.

16, The personal care product of claim &, further compnising:
an obstruction configured to provide a resistance to the string during an gjection of the

pledget from the barrel.

11. The personal care product of claim 8, further corprising:

a plunger.

12. The personal care product of claim 11, wherein an interior surface of the plunger
comprises a plurality of textured protrusions configured to provide a surface that an end of

the string attaches to.

13. The personal care product of claim 11, wherein the sht-surface 15 built into the plunger.

14. The personal care product of claim &, further comprising;

a cap.

15. The personal care product of claim 14, wherein the slit-surface is built into the cap.

16. The personal care product of claim 14, further comprising:
at least one of an adhesive label or VELCRO coupled to the cap to retain the string

during a deployment of the pledget.

17. The personal care product of claim 14, further comprising:
a plurality of tabs configured such that an end of the string 1s held on the cap until the

string is pulled during a deployment of the pledget.

18. The personal care product of claim &, wherein the string i1s arranged within the personal

care product via an application of a vacoum,

2
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19. The personal care product of claim 8, further comprising;
a flip top cover configured to inchude the slit-surface and provide a reservoir for the

string.

20, An apparatus comprising:

a body forming a cavity for holding a personal care product; and

a cap coupled to the body configured to enclose the personal care product within the
apparatus when the cap is 1n a first position and provide access to the personal care product
when the cap 15 in a second position,

wherein a product of Young's modulus and a second moment of inertia for the

apparatus is greater than 6.7 x 10° Nmm®.

2%, The apparatus according to any of the preceding claims, wherein the product of
Young’s modulus and the second moment of inertia for the apparatus is greater than 9.2 x 10°

Nmm®.

22, The apparatus according to any of the preceding claims, wherein the cap 1s configured

1o store at least a portion of a string associated with the personal care product.

23, The apparatus according to any of the preceding claims, wherein the cap is configured
to receive the at least a portion of the string through a hole 1n a slit-surface associated with a

plunger of the personal care product.

24, A personal care product, comprising:
an applicator comprising a barrel; and
a slit-surface configured to receive at feast a portion of a siring associated with a

pledget that 1s included n the barrel.

25. The personal care product according to anv of the preceding claims, wherein the slit
surface comprises a cross-section that 1s shaped as at least one of a cross fin, alock symbol, a

half moon, a throttle, wings, or a spiral.

[\
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26. The personal care product according to any of the preceding claims, further
comprising an obstruction configured to provide a resistance 1o the string during an ejaction

of the pledget from the barrel.

27. The personal care product according to any of the preceding claims, {further
comprising a plunger, wherein an inferior surface of the plunger comprises a plurality of

textured protrusions configured to provide a surface that an end of the string attaches to.

28. The personal care product according to any of the preceding claims, wherein the shit-

surface 15 built into the plunger.

29. The personal care product according to any of the preceding claims, {further
comprising a flip top cover configured to include the slit-surface and provide a reservoir for

the string.

3¢ A container for a tampon assembly, comprising:
a container, comprising:

a body forming a cavity for holding a personal care product, the body having
an interior wall with a plurality of retention structures extending outward from the
body into the cavily; and

a cap coupled to the body configured to enclose the personal care product
within the apparatus when the cap is in a first position and provide access to the
personal care product when the cap 13 in a second postiion: and
a tampon assembly comprising:

a tampon assembly, comprising:

a tampon applicator having an insertion region, a barrel region adjacent
the msertion region, and a grip region adjacent the barrel region, the barrel
region defining a hollow volume; and

a tampon pledget having an insertion end and a withdrawal end, the
withdrawal end having a string attached thereto, the tampon pledget located
within the barrel region such that the string extends into and through the grip
region;

wherein the retention structures engage the tampon applicator about at least one of the

msertion region, barrel region and grip region.
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31 The container for the tampon assembly according to any of the preceding claims,
wherein said container further comprises a plug that engages a first end of the cap.

32, The container for the tampon asserobly according to any of the preceding claims,
wherein said retention structures are ribs.

33 The container for the tampon assembly according to any of the preceding claims,
wherein said retention structures are eccentrically positioned such that the tampon assembly
1s eccentrically positioned within the container volume.

34, The container assembly for the tampon assembly according to any of the preceding

claims, wherein the string is positioned in the larger open portion of the container volume.
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