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Disclosed are reusable tampon applicators, methods of use, and methods of manufacture thereof. A reusable tampon applicator
comprises a cylindrical body, and a pusher for pushing a tampon through the cylindrical body during tampon application. The
cylindrical body comprises a base opening at a distal end for inserting the tampon into a straight barrel connected to a convex apex
at a proximal end. The convex apex comprises a slit opening for the tampon to pass through during tampon application. The slit
opening extends from the proximal end to the distal end to form a full slit on a first lateral side of the cylindrical body; It further
extends from the proximal end towards the distal end to form a partial slit on a second lateral side. Such reusable tampon
applicators provide a hygienic and eco-friendly alternative to disposable tampon applicators.
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ASSEMBLED

the cylindrical body during tampon application. The cylindrical body
comprises a base opening at a distal end for inserting the tampon into a
straight barrel connected to a convex apex at a proximal end. The convex
apex comprises a slit opening for the tampon to pass through during tam-
pon application. The slit opening extends from the proximal end to the
distal end to form a full slit on a first lateral side of the cylindrical body; it
further extends from the proximal end towards the distal end to form a
partial slit on a second lateral side. Such reusable tampon applicators
provide a hygienic and eco-friendly alternative to disposable tampon ap-
plicators.
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REUSABLE TAMPON APPLICATORS, METHODS OF MANUFACTURE, AND
METHODS OF USE

REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Serial No. 15/184,512, filed on 16 June 2016,
entitled “Reusable tampon applicators, methods of manufacture, and methods of use,” and U.S.
Serial No. 62/195,295, [iled on 22 July 2015, enlilled “Reusable tampon applicators, methods of

manufacture, and methods of use.”

FIELD OF THE INVENTION
Embodiments of the present invention broadly relate to tampon applicators, and methods

for manufacture and use of tampon applicators.

BACKGROUND OF THE INVENTION

The statements 1n this section may serve as a background to help understand the
invention and its application and uses, but may not constitute prior art.

From soda bottles to shopping bags, blister packs to six pack rings, plastics are ubiquitous
in our current disposable age. Accompanying the convenience of plastic use 1s the challenges of
plastic waste management due to plastics’ non-degradable nature. Every year. thousands of tons
of plastic waste are washed ashore. Among those are hundreds of thousands of disposable
tampon applicators, so common that they are even given the nickname “beach whistle.” On
average, twenty billion pads, tampons, and applicators enter the landfill annually. While pads
and tampons may be made biodegradable, disposable plastic tampon applicators do not
disintegrate easily.

Furthermore, disposable tampon applicators currently available on the market are mostly
made of thin, cheap plastics that have undergone minimal molding and trimming (0 minimize
production cost and reduce manufacturing complexity. Safety and hygiene 1ssues can arise
during tampon application as such low-quality disposable tampon applicators may pinch or even
slice a user’s internal tissues. In addition, no reusable tampon applicators are available today,
thus users often resort to modilying single-use disposable applicators to fit washable tampons
knitted or crocheted from cotton or other suitable materials, yet protrusions and/or depressions
hidden within a disposable applicator often makes 1t difficult to wash with water or to clean with

hygiene wipes after each use.
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Therefore, 1n view of the atorementioned difficulties, there 1s an unsolved need for
reusable tampon applicators, especially those that are safe to use, easy to clean and sustainable,
thus helping protect the environment 1n a socially responsible way.

It 1s against this background that various embodiments of the present invention were

developed.

BRIEF SUMMARY OF THE INVENTION

Embodiments of the present invention provide a sustainable, eco-conscious, economic,
yvet also convenient, comfortable, and hygienic alternative to disposable tampon applicators.
Embodiments of the present invention include reusable tampon applicators, methods of
manufacture of reusable tampon applicators, and methods of use thereof. Such reusable tampon
applicators as described herein are manulactured ol medical-grade or [ood-grade silicone, and
made compact enough to fit into a woman’s purse. In various embodiments, the silicone
applicator body 1s soft at the tip but rigid in the tube area, utilizing a co-molding manufacturing
process.

More specifically, one embodiment of the present invention 1s a reusable tampon
applicator, comprising a cylindrical body for holding a tampon for tampon application, and a
pusher for telescopic insertion into the cylindrical body, and for pushing the tampon through the
cvlindrical body and a slit openming during tampon application. The cylindrical body comprises a
distal end and a proximal end, and a base opening at the distal end for inserting the tampon 1nto a
straight barrel connected to a convex apex at the proximal end. The convex apex comprises a slit
opening for the tampon to pass through during tampon application. The slit opening extends
longitudinally from the proximal end to the distal end, through the straight barrel, to form a full
slit on a first lateral side of the cvlindrical body; the slit opening further extends longitudinally
from the proximal end towards the distal end, through the straight barrel, to form a partial slit on
a second lateral side of the cylindrical body, opposite (o the [irst lateral side of the straight barrel.
The partial shit 1s shorter in length along the cylindrical body than the full slit. The pusher
comprises a distal end and a proximal end as well.

In some embodiments of the present invention, the reusable tampon applicator further
comprises a case for telescopically enclosing the cylindrical body and the pusher.

In some embodiments of the present invention, the partial slit on the second lateral side of

the cylindrical body extends into the straight barrel for a length between 2mm and Smm. In some
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embodiments, the ratio of lengths between the partial slit and the full slit 1s between 1:10 and 2:7,
between 2:7 and 1:3. or between 1:3 and 1:2.

In some embodiments, the cylindrical body comprises an outer medical-grade or food-
grade silicone layer and an inner plastic support layer, wherein the outer laver extends fully over
an exterior surface of the cylindrical body. In some embodiments, the inner layer extends
partially over an mterior lateral surface of the cylindrical body, wherein the mner laver 1s
enclosed fully by the outer later. In some embodiments, the plastic support 1s made of a plastic
material, wherein the plastic material 1s selected from the group consisting of ABS and Nylon. In
some embodiments, the cylindrical body further comprises a transition portion and a base grip
portion at the distal end, wherein an external diameter of the base grip portion 1s larger than an
external diameter of the straight barrel. In some embodiments, the distal end of the cylindrical
body comprises a [lal base surlace, [or standing the cylindrical body on a [lat surlace.

In yet some embodiments, the pusher comprises at least one notch on an external lateral
surface for securing the cylindrical body and the pusher while not in use. In some embodiments,
the distal end of the pusher comprises a flat base surface, for standing the pusher on a flat
surface. In some embodiments, the pusher comprises a main cylindrical portion, and a base grip
portion at a distal end of the pusher, wherein an external diameter of the main cylindrical portion
1s smaller than an internal diameter of the base opening of the cylindrical body, and wherein an
external diameter of the base grip portion 1s larger than an intemal diameter of the base opening
of the cylindrical body.

In another aspect, the present invention 1s a method for making a reusable tampon
applicator, comprising the steps of bounding an inner plastic support layer and an outer medical-
orade or food-grade silicone layer of a cylindrical body, and forming a cylindrical pusher, for
telescopic nsertion into the cylindrical body, and for pushing a tampon through a slit opening
during tampon application. The cylindrical body and the pusher of the reusable tampon
applicator are embodied as described above.

Yet other aspects of the present invention include methods and processes comprising the
steps described herein, and also include the processes and modes of operation of the systems,
devices, and articles described herein. Other aspects and embodiments of the present invention
will become apparent from the detailed description of the invention when read in conjunction

with the attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention described herein are exemplary, and not
restrictive. Embodiments will now be described, by way of examples, with reference to the
accompanying drawings. For purposes of clarity, not every component 1s labeled 1n every
drawing. The drawings are not necessarily drawn to scale, with emphasis instead being placed on
1llustrating various aspects of the devices described herein.

Figs. 1A, 1B, 1C, and 1D show back, side, bottom, and front sides of a cover case for a
reusable tampon applicator respectively, according to one embodiment of the present invention.

Figs. 2A, 2B, 2C, 2D, and 2E show back, side, bottom, sectional and front sides of a body
for the reusable tampon applicator respectively, according to one embodiment of the present
invention.

Figs. 3A, 3B, 3C, and 3D show back, side, botlom, and [ront sides ol a pusher [or the
reusable tampon applicator respectively, according to one embodiment of the present invention.

Figs. 4A and 4B show back and front sides of a body for a reusable tampon applicator
respectively, as enlarged views of Figs. 2A and 2E. according to one embodiment of the present
invention.

Fig. 5A shows an exploded perspective view of a reusable tampon applicator having the
case, the body, and the pusher shown 1n Figs. 1A, 2A, and 3A respectively, according to one
embodiment of the present invention.

Figs. 5B and 5C show respective assembled views of the reusable tampon applicator in
Fig. 5A, according to one embodiment of the present mvention.

Figs. 5D and 3E show respective zoomed-in assembled views of the reusable tampon
applicator in Fig. 5A, according to one embodiment of the present invention.

Figs. 6A, 6B, 6C, and 6D 1llustrate a use of a reusable tampon applicator for disposing a
tampon nto the tampon applicator, and inserting the tampon nto a user’s body, respectively,
according (o one embodiment ol the present invention.

Figs. 7A and 7B show exploded and assembled views of a reusable tampon applicator
respectively, according to a second embodiment of the present invention.

Figs. 7C shows a back view of the exemplary reusable tampon applicator body in Fig.
TA.

Figs. 8A and 8B show exploded and assembled views of a reusable tampon applicator

respectively, according to a third embodiment of the present invention.
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Figs. 8C and 8D show respective top views of the exemplary reusable tampon applicator
body and pusher in Fig. 8A.

Figs. 9A and 9B show exploded and assembled views of a reusable tampon applicator
respectively, according to a fourth embodiment of the present invention.

Figs. 9C and 9D show respective top views of the exemplary reusable tampon applicator
bodyv and pusher in Fig. 9A.

Fig. 10 shows a reusable tampon applicator hygiene pack, according to one embodiment
of the present invention.

Fig. 11 A shows perspective views of an exemplary applicator body, according to one
embodiment of the present invention.

Figs. 11B, 11C, 11D, 11E, 11F, 11G, 11H, and 11J show respective side and sectional
views ol the exemplary applicator body in Fig. 11A, with illustrative dimensions.

Fig. 12A shows a perspective view of an exemplary pusher, according to one
embodiment of the present invention.

Figs. 12B, 12C, 12D, 12E, and 12F show respective side and sectional views of the
exemplary pusher in Fig. 12A, with illustrative dimensions.

Fig. 13A shows a perspective view of an exemplary case, according to one embodiment
of the present invention.

Figs. 13B, 13C, 13D, and 13E show respective side and sectional views of the exemplary

case in Fig. 13A, with illustrative dimensions.

N
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DETAILED DESCRIPTION OF THE INVENTION

In the following description, for purposes of explanation, numerous specific details are
set forth 1n order to provide a thorough understanding of the invention. It will be apparent,
however, to one skilled in the art that the invention can be practiced without these specific
detalls. In other instances, structures, devices, processes, and methods are shown using
schematics, use cases, and/or diagrams in order to avoird obscuring the mnvention. Although the
following description contains many specifics for the purposes of 1llustration, anyone skilled 1n
the art will appreciate that many variations and/or alterations to suggested details are within the
scope of the present invention. Similarly, although many of the features of the present invention
are described 1n terms of each other, or in conjunction with each other, one skilled 1n the art will
appreciate that many of these features can be provided independently of other features.
Accordingly, this description of the invention 1s setl [orth without any loss ol generality to, and
without imposing limitations upon, the mvention.

Broadly, embodiments of the present invention relate to reusable tampon applicators, and
methods and systems for manufacture, and methods of use of said tampon applicator devices.
Such reusable tampon applicators are designed and developed to supplement, substitute, or
replace disposable plastic or paper tampon applicators currently available today, providing a
more eco-conscious, safe, and clean alternative to disposable plastic applicators.

More particularly, various embodiments of the present invention comprise one or more of
a pusher or plunger, an applicator body, and an enclosing cover case, where the constituting
components may be assembled telescopically and securely when not in use. While the pusher
and the enclosing case may be formed 1n any suitable shape, the applicator body 1s cylindrical,
and resembles a bullet or a lipstick tube 1n appearance, with a tube-shaped barrel extending from
a distal end to a proximal end that curves into a convex apex. During tampon application, a
single disposable or reusable tampon is placed inside the barrel from a base opening on the distal
end ol the cylindrical body, and pushed through the cylindrical body by the pusher or plunger,
out from one or more 1ntersecting slit openings on the apex located at the top of the cylindrical
bodv. Once cleaned and tightly assembled, the reusable tampon applicator may be visually
indistinguishable from a hipstick, thus allowing a user to handle and carry 1t with ease 1in public.

One feature of the present invention 1s the extension of at least one slit opening, laterally
from the proximal end to the distal end of the cylindrical body, to form a full slit on one side, and
possibly a partial slit on another side. The full slit allows the insertion of a brush or a finger for

thorough cleaning ol the inside ol the cylindrical body alter use, thus giving a user the comlort
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that she or he may scrub all the surface inside 1t desired. The full slit also allows a tampon string
to pass through when applving the tampon, thus minimizing the probability of accidentally
latching the string 1n the applicator, or leaving the string in a crushed or tangled state, which
makes the string difficult to catch when removing the tampon after use. The partial slit, on the
other end, may be cut a few millimeters into the straight barrel, past the apex or the curved
contour t1p of the cylindrical body, to allow for the apex to open wide enough for the tampon to
pass through 1n an intended straight direction, without forcing the tampon to lean towards the
open full slit.

Another feature of the present invention 1s the use of medical-grade or food-grade
silicone on the exterior surface of the cylindrical body to maximize user comifort, while also
maximizing the flexibility of both the slit opening and the side slits for quick, comfortable
lampon 1nsertion and easy cleaning. Moreover, a rigid plastic material such as Nylon 1s used 1o
form the interior of the barrel, possibly embedded entirely 1n the silicone layer, to provide solid
support and facilitate tampon insertion. The silicone exterior and the plastic interior of the
cvlindrical body may be formed through co-molding or sitmilar processes.

Yet another feature of the present invention 15 the minimal use of projections,
protrusions, depressions, grooves, or other similar features for locking or securing separate
components together. Such a minimalistic design is not only modern and iconic, 1t also provides
a multitude of functional advantages. Firstly, potential pinching or slicing factor 1s minimized,
making the reusable tampon applicator much more desirable than flimsy disposable tampon
applicators. Secondly, potential blood pooling around such features 1s minimized, making the
reusable tampon applicator easy to clean, even with bare fingers. Lastly, manufacturing cost may
be reduced as surface contour complexity of the tampon applicator 1s lessened, making the
present invention an economic supplement or substitute to currently available disposable tampon
applicators, and perfect for use with washable tampons made from sea sponge, or knitted or
crocheled [rom collon or similar malerials. The ease ol manulacture, use, mainlenance, and
relative low cost may further enable the current invention to be deploved in developing countries,
where hygienic menstrual products may help improve the quality of life of millions of women.

Moreover, while disposable tampons pre-packaged with disposable tampon applicators
may be convenient to use, there have been 1nstances of tainted moldy tampons found fresh out of
the box. A user would not be able to visually examine the state of an enclosed tampon since such
a tampon 1s exposed only during application or insertion. Bacteria contaminations pose

consumer salety risks such as vaginal imnlections and pelvic mllammatory diseases that may

.
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significantly impact user health in both the short and the long terms. By comparison, reusable
tampon applicators as disclosed herein allow separate storage of tampons and applicators, thus
enabling a user to examine a tampon closely before tampon application and to discard visibly
contaminated tampons if necessary.

THINX 1s a trademark name carrying embodiments of the present invention, and hence,
the aforementioned trademark name may be interchangeably used in the specification and
drawing to refer to products made according to various embodiments of the present invention.
The term THINX may be used in this specification to describe any reusable tampon applicator as
presented.  With reference to the figures, embodiments of the present invention are now
described in detail.

Figs. 1A, IB, 1C, and 1D show back, side, bottom, and front views respectively of a
cover case 100 tor a reusable tampon applicator, according to one embodiment of the present
invention, In this illustrative example, cover case 100 is of a simple straight cylindrical shape,
with a sealed flat surfuce 111 on a proximal end 110, and an open flat surface 131 with a base
opening on g distal end 130. Barrel 120 1s of a straight cylindrical shape and extends from
proximal end 110 to distal end 130 to form cover case 100. When the tampon applicator is not in
use, cover case 100 encloses other components of the tampon applicator, for hygienic and
compact storage in a purse or a back pocket. Flat proximal and distal surfaces 111 and 131 allow
cover case 100 to be stood up on either end, for easy placement on a counter-top, and for quick
drying after a water rinse. In some embodiments, proximal surface 111 and distal surface 131
may be curved or shaped differently, and barrel 120 may be further contoured or curved. A
bottom view as shown in Fig. 1C reveals a circular base opening in this particular illustrative
example. In some embodiments, cross-sections of cover case 100 along different locations of
barrel 120 may vary i shape. Cover case 100 may be made of flexible or rigid materials, and
may comprise one or more materials such as siliconc, plastics, metal, and fabrics.

1gs. 2A, 2B, 2C, 2D, and 2E show back, side, bottom, sectional and front views
respectively of a body 200 for a reusable tampon applicator, according to one embodiment of the
present invention. In this illustrative example, body 200 is of a cylindrical shape, comprising a
convex apex 215 on a proximal end 210, a hollow barrel portion 220, a transition portion 225,
and a basc grip portion 235 on a distal end 230. In some embodiments, transition portion 223

and base grip 235 are optional and excluded. When present, base grip 235 may have an external

- diameter larger than that of barrel 220, while curved transition portion 225 may taper to smoothly

transit base grip 235 towards barrel portion 220. Such a design allows hygienic handling of the

8
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tampon applicator during use, as 1t enables a user to hold cylindrical body 200 at base grip 235
firmly without touching barrel 220, which 1n turn comes into contact with internal tissues during
use. While barrel 220 1s of a straight cylindrical shape in this example, 1t may include a convex
bulge or a concave narrowing 1n 1ts upper, middle, or lower section 1n some other embodiments.

Although convex apex 215 1s shown as rounded or spherical in Figs. 2A, 2B, and 2E, 1n
some other embodiments of the present mvention, convex apex 215 may be acute, obtuse, or of
any other convex shape that may facilitate easy insertion into a user’s vagina during tampon
application. A single slit opening 205 as shown 1n Fig. 2A cuts apex 215 into two separate pieces
or “petals” 204, which may bend to allow a tampon to pass through slit opening 205 during
tampon application. Furthermore, slit opening 205 may extend along barrel 220 laterally, down
from proximal end 210 towards distal end 230 to form a partial slit 260 as shown in Fig. 2A, and
from proximal end 210 to distal end 230 (o form a [ull slit 270, as shown 1n Fig. 2E. In some
embodiments, partial slit 260 cuts only a few mullimeters into barrel 220, past convex apex 215.
For example, parfial slit 260 may cut 2mm to Smm, Smm to 7mm, or 7mm to 10mm into barrel
220, past convex apex 215. In some other embodiments, partial slit 260 may cut or extend
through up to half of a lateral length of straight barrel 220. In yet some other embodiments,
partial slit 260 may cut or extend through almost all of the lateral length of barrel 220. The
partial slit 1s shorter in length along the cylindrical body than the full slit. In some other
embodiments not shown here, more than one slits may intersect at the convex apex to form more
than two petals, making the convex apex resemble a floret that can easily open during tampon
application. Each slit opening may cut into the straight barrel portion at different depths.
Moreover, as shown 1n Fig. 2A, a flat distal surface 231 on distal end 230 allows cylindrical body
200 to be stood up straight. for easy upright placement on a counter-top, and quick water
drainage and drying after cleaning. In some other embodiments, distal surface 231 may be
contoured or curved differently, with or without flat portions for upright placements.

More specilically, partial slit 260 as shown 1n Figs. 2A and 2E allows slit opening 205 (o
open wide enough for a tampon to pass through in an intended straight direction during use,
without forcing the tampon towards or out of open full slit 270 on the opposite side. Full slit 270
as shown 1n Fig. 2E allows the insertion of a brush or a finger for thorough cleaning of the inside
of cylindrical body 200 after each use. Full slit 270 also allows a tampon string to pass through
during tampon application, thus minimizing the probability of accidentally catching or latching
the tampon string in the applicator, or leaving the tampon string 1n a crushed or tangled state,

which may make the tampon siring diflicult to calch alter tampon use. Moreover, curved corners

9
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280 where full slit 270 and flat distal surface 231 join is contoured to maximize user safety and
comfort. Similar curvatures may be further included in other corners, edges, rims, ridges, or
similar features of the tampon applicator. As an example, Figs. 11A to I3E provide an
illustrative embodiment where individual curvatures are respectively labeled.

Fig. 2C shows a bottom view of cylindrical body 200. In this tllustrative embodiment, a
partial ring-shaped protrusion 243 is formed along the internal circumference of cylindrical body
200 at an appropriate lateral position. Partial ring-shaped protrusion 243 interfaces with a latch
or notch 323 on a pusher 300 to tightly secure cylindrical body 200 and pusher 300 when not 1n
use, as discussed with respect to Figs. 3A. Such a partial ring-shaped protrusion may be optional
and excluded in some other embodiments not explicitly shown here.

Fig. 2D shows a sectional view of cylindrical body obtained along corresponding cutting
planes A-A 1n Fig. 2B. In this tllustrative embodiment, cylindrical body 200 comprises an outer
layer 250 and an inner support layer 255. Inner support layer 255 is shown to be completely
flush to outer layer 250. A smooth inner surface of cylindrical body 200 thus obtained allows a
tampon to glide through easily. The inner and outer layers may be mechanically attached or
bounded through a co-molding process such as co-injection molding or bi-injection molding,
Outer layer 250 may fully extend over the entire exterior surface of cylindrical body 200,
including barrel 220, convex apex 2195, and optional transition portion 225 and grip portion 235.
Partial slit 260 and full slit 270 as displayed in Fig. 2E are cut into outer layer 250. In some
embodiments, outer fayer 250 is made of a flexible biocompatible material such as medical-grade
or tood-grade silicone to reduce possible allergic reactions or immune responses when cylindrical
body 200 comes into contact with internal tissues during use. In some embodiments, outer layer
250 1s made ol a hydrophobic or water-repellent material, or coated with such a layer, so blood or
other body fluids are less likely to accumulate. Having a hydrophobic composition or coating
also enables quick drying after a water rinse. In some embodiments, outer layer 250 is made of a
waler-proof or water impermeable material. In addition, outer layer 250 may be made flexible
¢nough so petals 204 as shown in Fig. 2A open up during tampon application to allow a tampon
to pass through slit opening 205. In addition, flexible folds or flaps 251 as shown in Fig. 2D
allow full slit 270 10 open slightly for easy washing and cleaning.

Furthermore, in this example, inner support layer 255 extends over an interior lateral
surface of barrel 220, In the lateral direction, inner support layer 255 may cover the entirety or a
portion of barrel 220, When optional transition portion 225 and base grip 235 as shown in Fig.

ZA are present, inner support layer 255 as shown in Fig. 2D may extend fully or partially over the

10
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interior surface of these portions as well. Moreover, inner support layer 255 may open wider
along full slit opening 270, as shown in Fig. 2D. This difference in slit opening widths forms
folds or flaps 251.

In this 1llustrative example, inner support layer 255 1s completely flush to outer layer 250.
The smooth 1nner surface of cylindrical body 200 allow a tampon to glide through easily. In
various embodiments, a portion or all of inner support layer 255 may be exposed and visible from
the mnner surface of cylindrical body 200, while being completely flush to outer laver 250. In
some embodiments, inner support layer 255 may be completely embedded within outer layer 250,
where 1nner support layer 255 1s invisible from the inner surface of cylindrical body 200. The
absence of part-lines between mner support layer 255 and outer layer 250 may ensure no blood or
bacteria may be caught in between to cause any sanitation or hygiene problems.

In some embodiments, inner support layer 255 1s made ol natural or synthetic, hard, ngid
or semi-rigid materials such as polvmers, metals, and/or ceramics. For example, inner support
layer 255 may be a plastic support made from polymeric materials such as Acrylonitrile
butadiene styrene (ABS), Nvlon, rubber, latex, and such.

In addition, although not shown explicitly in this example, inner support layer 255 may
be patterned to include one or more additional lateral, helical, or rotational slits or cuts, so a
cross-sectional view of cylindrical body 200 resembles a cut-open internal “gear™ where the teeth
are formed on the mner surface. The “gear” teeth may be parallel to or at an angle to the lateral
axis of cylindrical body 200, similar to a spur gear, a helical gear, a worm gear, or such. A
patterned inner support layer 255 as described may enhance the flexibility of cylindrical body
200 without significantly impacting its rigidity. Thus, a user may fully “unroll” cylindrical body
200 for thorough scrubbing and cleaning, while inner layer 255 still provides sufficient structural
support for tampon insertion during use. A patterned inner support layer 255 may also serve as a
movement guide for the tampon being applied. Moreover, in some embodiments where inner
support layer 255 1s pallerned, slits or culs within inner support laver 255 may be [illed or
injected with the same material as outer layer 250, so mner support layer 255 1s either flush to
outer layer 250 on the mner surface of cylindrical body 200. or completely embedded within
outer layer 250,

Figs. 3A, 3B, 3C, and 3D show back, side, bottom, and front views of a pusher 300 for a
reusable tampon applicator respectively, according to one embodiment of the present invention.
In this illustrative example, pusher 300 as shown in Fig. 3A comprises a cylindrical straight

barrel portion 320 extending [rom a proximal end 310 (o a distal end 330. Optionally, pusher
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300 turther comprises one or more of a conical pyramid-shaped tip 315 at proximal end 310, a
transition potion 325 at a distal end 330 of straight barrel 320, a step transition portion 326, and a
base grip portion 335 at distal end 330. Conical pyramid-shaped tip 315 may comprise a flat
proximal surface 311 for exerting force on a tampon during tampon application. When present,
base grip 335 may have an external diameter larger than or smaller than that of straight barrel 320
and step transition portion 326. Similarly, step transition portion 326 may have a diameter larger
than or smaller than that of straight barrel 320. Depending on the diameters of step transition
portion 326 and straight barrel 320, transition portion 325 may taper appropriately to smoothly
transit between the two portions. Transition portion 325, step transition portion 326, and base
orip portion 335 may also be excluded entirely. Base grip portion 335 allows hvgienic handling
of the tampon applicator during use, as it enables a user to hold pusher 300 firmly without
louching straight barrel 320, which comes 1nto contact with the tampon and cylindrical body 200
during tampon application. In some embodiments, a flat distal surface 331 of pusher 300 allows
pusher 300 to be stood up straight, for easy upright placement on a counter-top, and quick water
drainage and drying after cleaning. In some other embodiments, distal surface 331 may be
contoured or curved differently, with or without flat portions for upright placement. In yet some
other embodiments, bottom view as shown in Fig. 3C may be of square. rectangular, stellar, or
any other shape.

Furthermore, one or more bumps, latches or notches such as 323 and 327 shown 1n Fig.
3A may be present, for tightly securing pusher 300, cylindrical body 200, and/or case 100 when
the tampon applicator 1s not 1n use. It would be understood by persons skilled in the art that the
drawings are not necessarily drawn to scale, thus notches 323 and 327 may raise or bump above
the lateral surface only minimally. In some embodiments, corresponding individual or ring-
shaped depressions, dents, grooves or protrusions may be present on an internal surface of
cylindrical body 200 and/or case 100 for interfacing or clicking onto the notches as shown. Such
nolches and/or depressions may be localed symmeirically or asymmelrically around the internal
lateral circumferences of straight barrel 220, internal lateral circumferences of case 100, or
external lateral circumferences of straight barrel 320 and step transition portion 326. In yet some
other embodiments, neither notches nor depressions may be present, and various imnternal and
external diameters of case 100, body 200, and pusher 300 may be carefully designed so that a
tight and secure assembly can be achieved.

Corresponding to Figs. 2A and 2E, Figs. 4A and 4B show a back side view 400 and a

[ront side view 450 ol cylindrical body 200 respectlively, according {0 one embodiment ol the
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present mvention. As discussed previously, in this illustrative example, cvlindrical body 200
comprises a convex apex 215 on a proximal end 210, a barrel portion 220, an optional tapered
transition portion 225, and an optional base grip portion 235 on a distal end 230. Dotted line 415
in Fig. 4A represents an adjoining boundary between convex apex 215 and straight barrel 220.
Slit opening 205 extends along straight barrel 220 laterally or longitudinally, down from
proximal end 210 towards distal end 230 to form partial slit 260 shown 1n Fig. 4A_ with a length
460, and from proximal end 210 to distal end 230 to form full slit 270 shown 1n Fig. 4B, with a
length 470. In various embodiments, the ratio of length 460 to length 470 1s between 1:10 and
2.7, between 2:7 and 1:3, between 1:3 and 1:2, or between 1:2 and 19:20, either inclusively or
exclusively. In some embodiments, partial slit 260 does not cut into straight barrel 220. Thus,
length 440 shown in Fig. 4A, which measures the section of partial slit 260 pass boundary line
415, 1s equal (o zero. In some other embodiments such as shown here, partial slit 260 cuts 1nto
straight barrel 220, and length 440 1s between 2mm to Smm, 5Smm to 7mm, 7mm to 10mm, or 1s
more than 10mm. Partial slit 260 1s shorter in length than tull slit 270.

In front side view 450 shown in Fig. 4B, partial slit 260 and full slit 270 have the same
uniform width 472. In some other embodiments, slit width may differ between partial slit 260
and full slit 270, and slit width 472 may vary along the lateral side of cylindrical body 200. For
example, slit width 472 may be larger towards the proximal end to facilitate easy tampon
expulsion, or may be larger towards the distal end to make cleaning easier. In addition, straight
barrel portion 220 from Fig. 4A 1s shown to have a uniform external diameter 420 in Fig. 4B. In
some embodiments, external diameter 420 may vary laterally along cylindrical body 200. For
example, barrel portion 220 may comprise a convex bulge 1n 1ts upper, middle, or lower section,
with a narrower convex apex 215 and/or a narrower base grip portion 235, or may comprise a
concave narrowing 1n 1ts upper, middle, or lower section, with a wider convex apex 215 and/or a
wider base grip portion 235. Base grip portion 235 has an external diameter 490 in this
illustration example. As previously discussed, transition portion 225 with length 425 smoothly
transits straight barrel portion 220 into base grip portion 235 with length 435. Each of lengths
425 and 435 may vary between zero and a third of length 470. An external base grip diameter
490 larger than an external barrel diameter 420 allows a user to hold cylindrical body 200 firmly
without touching barrel portion 220. In some other embodiments not shown explicitly here,
external base grip diameter 490 may be smaller than external barrel diameter 420, with transition

portion 225 curving into instead of curving out to base grip portion 225. Such a design may help
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trap the tampon once disposed mside cylindrical body 200, thus avoiding accidentally dropping
the tampon during tampon application.

Fig. 5A shows an exploded perspective view 500 of a reusable tampon applicator, having
the case, the body, and the pusher shown in Figs. 1A, 2A, and 3 A respectively, according to one
embodiment of the present invention. Case 510, cylindrical body 520, and pusher 530 are as
described with respect to Figs. 1A to 4B. Each of case 510, cylindrical body 520, and pusher 530
may be manufactured with an mjection molding process. A co-molding process may also be
employed to form or bound outer and 1nner layers of cylindrical body 520. In addition, case 510
and at least a segment of pusher 520 may be made of stamped metal, without injection molding.

Fig. 5B shows a front view of an assembly 580 when pusher 530 1s telescopically inserted
into cylindrical body 520, while Fig. 5C shows another front view of an assembly 590 when case
510 encloses the assembly 580. Figs. 5D and 5E zoom into assembled views in Figs. 5B and 5C
respectivelyv around the distal end of the tampon applicator, showing optional notches for

securing individual components together.

USE OF THE REUSABLE TAMPON APPLICATOR

Figs. 6A, 6B, 6C. and 6D illustrate the use of a reusable tampon applicator for disposing
a tampon into the tampon applicator, and inserting the tampon into a user’s body, according to
one embodiment of the present invention. More specifically, Fig. 6A presents an assembled
tampon applicator 610 ready for use or storage. After the cover case 1s removed, Fig. 6B
1llustrates a pulling action to remove the telescopically mserted pusher 630 from cylindrical body
620. Next, a tampon 640 as shown 1n Fig. 6C may be inserted by a user into cylindrical body
620, followed by pusher 630. Tampon string 645 mavbe positioned along full slit 670 shown 1n
Fig. 6D during this process. The assembled pusher-tampon-body may then be inserted into the
vaginal opening, and force may be exerted through pusher 630 to expulse or eject tampon 640
through the slit opening on the proximal end of cylindrical bodv 620, as illustiraled by Fig. 6D.
“Petals™ 604 and 606 formed by the slit opening open or bend outward to allow tampon 640 to
pass through, and tampon string 645 may glide along full slit 670 1n this process. Such a full slit
design minimizes the probability of accidentally catching the string in the applicator, or leaving
the tampon string 1n a crushed or tangled state, which may make the tampon string difficult to
catch after tampon use. Once tampon 640 has been applied or inserted successtully, the
remaining pusher-body assembly may be removed from the vagina, disassembled, and cleaned,

belore being enclosed by a cover case and stored away.
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ALTERNATIVE EMBODIMENTS

Fig. 7A shows an exploded perspective view 700 of a reusable tampon applicator,
according to a second embodiment of the present invention, with case 710, cylindrical body 720,
and pusher 730. Fig. 7B shows a corresponding assembled view 750, and Fig. 7C shows a back
view of cylindrical body 720. In this particular embodiment, case 710 1s flat on the distal end,
but convexly curved on the proximal end. It would be clear to ones skilled 1n the art that case
710 may take on any shape as long as 1t 1s capable of enclosing the body and pusher portions of a
reusable tampon applicator as disclosed. In addition, in this particular embodiment, cylindrical
body 720 as shown 1in Fig. 7A and 7C comprises a full slit 722 extending from the proximal end
to the distal end, and a partial slit 726 extending from the proximal end towards the distal end,
where a ratio of lengths between the partial slit and the full slit may be 1n the range between 1:2
(o 2:3, and 2:3 (o 19:20. Dastal surlace 721 of cylindrical body 720 1s curved 1n this particular
example. Moreover, while pusher 730 excludes a curved transition portion, 1t may contain a seat
portion 755 with curved proximal surtace 754 that locks with distal surface 721 of cylindrical
body 720. Pusher 730 may further comprise decorative components such as surface line 757,
while base grip 758 may comprise a curved distal surface 759.

Fig. 8A shows an exploded perspective view 800 of a reusable tampon applicator,
according to a third embodiment of the present invention, with case 810, cylindrical body 820,
and pusher 830. Fig. 8B shows a corresponding assembled view 850. Figs. 8C and 8D show top
views 825 and 835 of cylindrical body 820 and pusher 830 respectively. In this particular
embodiment, case 810 1s slanted on the distal end, and convexly curved on the proximal end.
Cylindrical body 820 comprises a full slit 827, and a partial slit on the opposite side. Pusher 830
may be hollow, with a proximal opening 831 through which a tampon string can be inserted or
threaded. A full slit 837 on one side of pusher 830 also allows the tampon string to pass through.
A circular rim 832 may serve as a tightening notch to secure pusher 830 and body 820 together
when the tampon applicalor 1s nol in use. Furthermore, in this example, base grip 833 has a
contoured distal surface 834

Fig. 9A shows an exploded perspective view 900 of a reusable tampon applicator,
according to a fourth embodiment of the present invention, with case 910, cylindrical body 920,
and pusher 930. Fig. 9B shows a corresponding assembled view 950. Figs. 9C and 9D show top
views 925 and 935 of cylindrical body 920 and pusher 930 respectively. In this particular
embodiment, case 910 1s flat on both the distal end and the proximal end, and has decagon-

shaped cross-sections. Simularly, cylindrical body 920 also has decagon-shaped cross-sections.
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In some other embodiments, case 910, cylindrical body 920, and pusher 930 may have cross-
sections shaped as regular or non-regular polygons with any number of edges. In addition, 1n this
particular embodiment, cylindrical body 920 does not include any full lateral slits. Instead, more
than one slit openings are cut on convex apex 922 to form a floret containing more than two
petals. As shown in Fig. 9C, five petals including petal 928 are present in this particular
example. Pusher 930, on the other hand, has a spoked cross-section, illustrated by Fig. 9D. In
some embodiments, slit openings on convex apex 922 may extend and cut into the barrel portion

of body 920, at the same or different lengths or depths.

REUSABLE TAMPON APPLICATOR HYGIENE PACK

Fig. 10 shows a THINX reusable tampon applicator hygiene pack 1000, according to one
embodiment of the present mvention. While a THINX reusable tampon applicalor 1010 as
described previously with references to Figs. 1A to 9D may be carried and used individually, 1t
may also be combined with one or more other optional accessories such as biodegradable f1lms
1040, biodegradable wipes 1050, a tampon 1060 with a built-in film, and a clutch or carrving
purse 1070. A biodegradable film 1040 may be used to cover the entire tampon applicator body
before tampon 1nsertion, during which a tampon pushes through a perforation. Biodegradable
film 1040 may be disposable to provide a convenient and hygienic way of minimizing direct
contact of the reusable tampon applicator with blood or other body fluids. A tampon 1060 with a
builld-in film may be made of organic cotton packed and wrapped with a hygienic, bio-
compatible film that extends beyond the body of the tampon, to offer additional hygienic
protection by minimizing direct contact of the tampon with the inside surtface of the cylindrical
body of a reusable tampon applicator. Biodegradable wipe 1050 may be made of organic cotton
and pre-moistened to provide a portable and disposable solution for cleaning and refreshing the
user’'s hands or the reusable tampon applicator before and/or after a tampon change. Moreover,
cluich or carrying purse 1070 may be comparimentalized (o store any ol reusable tampon

applicator 1010, biodegradable films 1040, biodegradable wipes 1050, and tampon 1060.
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ILLUSTRATIVE EXAMPLE

With reference to the figures, the following are perspective and sectional views of an
exemplary embodiment, illustrated with tvpical line styles and types for engineering design
drawings. These figures are not necessarily drawn to exact scale, with emphasis instead being
placed on 1llustrating varnous aspects of the devices and methods described herein. Device
dimensions such as lengths, radu, diameters, and opening angles are individually labeled for this
particular exemplary embodiment, where appropriate. More specifically, diameters are preceded
by symbol O, radi1 for curvatures are preceded by symbol R, and all dimensions are presented in
metiric units of millimeters (mm). Conversions to inches or other non-metric units would be
readily apparent to one of ordinary skill in the art. It would be further understood by those of
ordinary skill in the art that the shown dimensions are exemplary only, and any suitable
varialions may be used 1mn similar embodiments, as long as the [unctional struclure of the present
invention 1s maintained.

Fig. 11A shows three perspective views 1110, 1120, and 1130 of an exemplary applicator
body, according to one embodiment of the present invention. Following general engineering
drawing protocols, part outlines and section lines are solid, while hidden lines are dotted. A full
slit 1s visible 1n perspective views 1110 and 1120, while a partial slit 1s visible 1n perspective
view 1130.

Figs. 11B, 11C, 11D, 11E, 11F, 11G, 11H, and 11J show respective different side and
sectional views of the exemplary applicator body in Fig. 11 A, with illustrative dimensions where
appropriate. Side views 1140 in Fig. 11B and 1160 1n Fig. 11F, front view 1150 mn Fig. 11C,
bottom view 1154 1n Fig. 11E, and back side view 1170 in Fig. 11H are similar to the ones
shown 1n Figs. 2A, 2B, 2C. and 2E. Top view 1152 1n Fig. 11D 1s obtained by looking down the
convex apex of the cylindrical body, bottom view 1154 in Fig. 11E 1s obtained by looking up the
distal base opening of the cylindrical body, while sectional views 1162 in Fig. 11G and 1172 1n
Fig. 11J are obtlained along corresponding cutting planes A-A and B-B shown i Figs. 11F and
11H. It s easy to see from Figs. 11C and 11H that in this example, the partial lateral slit exceeds
the lateral length of the convex apex by 4mm, 1n a range between 2mm and 5mm. The partial
lateral slit and full lateral slit has a ratio in length of 2:7 (20mm:70mm), 1n a range between 1:10
and 2:7 inclusive. In addition, as shown by sectional view 1162 in Fig. 11G, the exemplary
cvlindrical body has a thickness of 0.79mm at the tip along the slit opening, and a thickness of

1.50mm along the length of the straight barrel portion.
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Fig. 12A shows a perspective view of an exemplary pusher, according to one
embodiment of the present invention. Correspondingly, Figs. 12B. 12C, 12D, 12E, and 12F
show respective side and sectional views of the exemplary pusher in Fig. 11A, with 1llustrative
dimensions where appropriate.

Finally, Fig. 13A shows a perspective view of an exemplary case, according to one
embodiment of the present invention. Correspondingly, Figs. 13B, 13C, 13D, and 13E show
respective side and sectional views of the exemplary case mm Fig. 13A. with 1illustrative
dimensions where appropriate.

One of ordimnary skill in the art knows that the use cases, structures, schematics, and
diagrams may be constructed or performed in other combinations or orders, but the inventive
concept of the present invention remains without departing from the broader scope of the
invention. Every embodiment may be unique, and constituling components may be either
shortened or lengthened, narrowed or widened; methods and steps may also be shortened or
lengthened. overlapped with other activities, postponed, delayed, and continued after a time gap,
during the practice of the present invention.

Although the present invention has been described with reference to specific exemplary
embodiments, 1t will be evident that the various modification and changes can be made to these
embodiments without departing from the broader scope of the invention. Accordingly, the
specification and drawings are to be regarded in an 1illustrative sense rather than in a restrictive
sense. It will also be apparent to the skilled artisan that the embodiments described above are
specific examples of a single broader mnvention which may have greater scope than any of the
singular descriptions taught. There may be many alterations made in the descriptions without

departing from the scope of the present invention as defined by the appended claims.
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CLAIMS

What 1s claimed 1s:

1. A reusable tampon applicator, comprising:

a cylindrical body for holding a tampon for tampon application, the cylindrical body
comprising a distal end and a proximal end, and a base opening at the distal end for inserting the
tampon Into a straight barrel connected to a convex apex at the proximal end,

wherein the convex apex comprises a slit opening for the tampon to pass through
during tampon application,

wherein the slit opening extends from the proximal end to the distal end to form a
full slit on a first lateral side of the cylindrical body, the full slit being adapted to allow a tampon
string to pass therethrough during tampon application and

wherein the slit opening extends from the proximal end towards the distal end to
form a partial slit on a second lateral side of the cylindrical body, opposite to the first lateral side
of the cylindrical body, wherein the partial slit is shorter in length along the cylindrical body than
the full slit; and

a pusher, for telescopic insertion into the cylindrical body, and for pushing the tampon

out from the slit opening during tampon application.

2. The reusable tampon applicator of claim 1, further comprising:

a case for telescopically enclosing the cylindrical body and the pusher.

3. The reusable tampon applicator of claim 1, wherein the partial slit on the second lateral

side of the cylindrical body extends into the straight barrel for a length between 2 mm and 5 mm.

4. The reusable tampon applicator of claim 1, wherein a ratio of lengths between the partial

slit and the full slit is between 1:10 and 2:7.

5. The reusable tampon applicator of claim 1, wherein a ratio of lengths between the partial

slit and the full slit is between 2:7 and 1:3.
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6. The reusable tampon applicator of claim 1, wherein the cylindrical body comprises an
outer silicone layer and an inner plastic support layer, and wherein the outer silicone layer

extends fully over an exterior surface of the cylindrical body.

7. The reusable tampon applicator of claim 6, wherein the inner plastic support layer

extends partially over an interior lateral surface of the cylindrical body, and wherein the inner

plastic support layer is enclosed fully by the outer silicone layer.

8. The reusable tampon applicator of claim 6, wherein the outer silicone layer is made of a
silicone material selected from the group consisting of medical-grade silicone and food-grade

silicone.

9. The reusable tampon applicator of claim 6, wherein the inner plastic support layer is
made of a plastic material selected from the group consisting of Acrylonitrile Butadiene Styrene

(ABS) plastic and Nylon plastic.

10. The reusable tampon applicator of claim 1, wherein the pusher comprises at least one

notch on an external lateral surface for securing the cylindrical body and the pusher while not in

use.
11. The reusable tampon applicator of claim 1, wherein the cylindrical body further
COMPprises:

a transition portion and a base grip portion at the distal end, wherein an external diameter

of the base grip portion is larger than an external diameter of the straight barrel.
12. The reusable tampon applicator of claim 1, whercin the distal end of the cylindrical body

comprises a flat base surface, the flat base surface for standing the cylindrical body on a flat

surface.

[3. The reusable tampon applicator of claim 1, wherein a distal end of the pusher comprises a

flat base surface, the flat base surface for standing the pusher on a flat surface.

14. The reusable tampon applicator of claim 1, wherein the pusher further comprises:
20
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a main cylindrical portion, and a base grip portion at a distal end of the pusher,
wherein an external diameter of the main cylindrical portion is smaller than an
internal diameter of the base opening of the cylindrical body, and
wherein an external diameter of the base grip portion is larger than the internal

diameter of the base opening of the cylindrical body.

15. A method for manufacturing a reusable tampon applicator, comprising the steps of:
bounding an inner plastic support layer and an outer silicone layer to form a cylindrical
body, the cylindrical body comprising a distal end and a proximal end,
wherein the distal end comprises a base opening for inserting a tampon into the
cylindrical body,
wherein the proximal end comprises a convex apex with a slit opening for the
tampon to pass through during tampon application,
wherein the slit opening extends from the proximal end to the distal end on a first
lateral side of the cylindrical body to form a full slit that is adapted to allow a tampon string to
pass therethrough during tampon application, and
wherein the slit opening extends partially from the proximal end towards the
distal end on a second lateral side of the cylindrical body, opposite to the first lateral side of the
cylindrical body, to form a partial slit, wherein the partial slit is shorter in length along the
cylindrical body than the full slit; and
forming a pusher, for telescopic insertion into the cylindrical body, and for pushing the

tampon through the slit opening during tampon application.

16. The method of claim 15, wherein the inner plastic support layer extends partially over an
interior lateral surface of the cylindrical body, and wherein the inner plastic support layer is

enclosed fully by the outer silicone layer.

17. The method of claim 15, wherein the partial slit on the second lateral side of the
cylindrical body extends into a straight barrel connected to the convex apex for a length between

2 mm and 5 mm.

18. The method ot claim 15, wherein the outer silicone layer extends fully over an exterior

lateral surface of the cylindrical body.
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19. The method of claim 15, wherein a ratio of lengths between the partial slit and the full slit
Is between 1:10 and 2:7.

20. The method of claim 15, wherein a ratio of lengths between the partial slit and the full slit

1S between 2:7 and 1:3.

21, The method of claim 15, further comprising:

forming a case for telescopically enclosing the cylindrical body and the pusher.

22. The method of claim 15, wherein the outer silicone layer is made of medical-grade
stlicone.

23. The method of claim 15, wherein the outer silicone layer is made of food-grade silicone.
24, The method of claim 15, wherein the inner plastic support layer is made of a plastic

material selected from the group consisting of Acrylonitrile Butadiene Styrene (ABS) plastic and

Nylon plastic.

25.  The method of claim 15, wherein the pusher comprises at least one notch on an external

lateral surface for securing the cylindrical body and the pusher while not in use.
26. The method of claim 15, wherein the cylindrical body comprises a transition portion and
a base grip portion at the distal end, wherein an external diameter of the base grip portion is

larger than an external diameter of a straight barrel connected to the convex apex.

27. The method of claim 15, wherein the distal end of the cylindrical body comprises a flat

base surface, the flat base surface for standing the cylindrical body on a flat surface.

28. The method of claim 15, wherein a distal end of the pusher comprises a flat base surface,

the flat basc surface for standing the pusher on a flat surface.

29. The method of claim 15, wherein the pusher further comprises:
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a main cylindrical portion, and a base grip portion at a distal end of the pusher,
wherein an external diameter of the main cylindrical portion is smaller than an
internal diameter of the base opening of the cylindrical body, and
wherein an external diameter of the base grip portion is larger than the internal

diameter of the base opening of the cylindrical body.

30. An article of manutacture for a reusable tampon applicator, comprising:
a distal end and a proximal end, and a base opening at the distal end for inserting a

tampon into a straight barrel connected to a convex apex at the proximal end,

wherein the convex apex comprises a slit opening for the tampon to pass through
during tampon application,

wherein the slit opening extends from the proximal end to the distal end to form a
full slit on a first lateral side of the cylindrical body, the full slit being adapted to allow a tampon
string to pass therethrough during tampon application and

wherein the slit opening extends from the proximal end towards the distal end to
form a partial slit on a second lateral side of the article, opposite to the first lateral side of article,

wherein the partial slit is shorter in length along the cylindrical body than the full slit.
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