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PROTECTIVE BARRIER FOR A ZIPPER ASSEMBLY

BACKGROUND
1. Field
The present disclosure relates to the use of a barrier with a zipper assembly. In
some aspects, a barrier may be used with a zipper assembly to prevent the infiltration of
small particles and/or organisms from one side of a barrier to an opposite side of the

barrier.

2. Discussion of Related Art

Bed bugs are a type of small parasitic insect that prefers to feed on human blood
and that can dwell within bed mattresses. To prevent bed bugs from reaching a person
sleeping on a mattress, a fabric cover or encasement may be provided to surround the
mattress so as to prevent the bugs from escaping. The encasement is typically placed
around the mattress and closed by a zipper so that the bed bugs encounter the barrier of
the fabric cover and are unable to exit.

Zippers are commonly used for temporarily joining two edges of material,
typically fabric, for a wide range of daily applications, such as in the usage of clothing,
luggage/bags, furniture and bedding materials. Fig. 1A depicts a conventional zipper
assembly 10 having two strips of fabric tape 40 each affixed to corresponding zipper
tracks 32, 34. The zipper tracks each have a number of teeth 36 that can be enmeshed
together to form a set of linked zipper tracks 30. A zipper slider 20, having a Y-shaped
channel, is manipulated by a user pulling a tab 22 to move the zipper slider along the
rows of teeth so as to bring opposing rows of teeth together into a mesh, or to separate
previously enmeshed teeth. Depending on the direction in which the slider is
manipulated, the zipper can be opened or closed.

The zipper may be pulled in a direction (e.g., upward) so as to reach a closed
position and such that the linked zipper tracks 30 may largely restrict the passage of
small particles or organisms from one side of the zipper to the other. However, for

standard zipper assemblies, even when closed, a small space (e.g., about 5 mm” in area)
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through which small particles or organisms might move will almost inevitably exist at

the top of the zipper.

SUMMARY

The inventors have recognized that, when closing a zipper, no matter how tightly
the zipper is pulled shut, a small hole will still remain between the zipper slider and the
end of the zipper tracks. This hole will often provide a passageway through which small
particles or organisms are able to infiltrate or escape from one side of the closed zipper to
the other. Embodiments described herein relate to the appreciation that it would be
beneficial to obstruct and/or block exit from such a passageway so as to limit the
migration of small particles or organisms. Zipper assemblies are described in various
embodiments herein, including those that utilize a protective barrier that may be used to
prevent the migration of particles and/or organisms between opposite sides of the barrier
when the zipper assembly is placed in a closed position.

Zipper assemblies in accordance with aspects of the present disclosure include a
zipper slider for manipulating a pair of zipper tracks between open and closed positions
of the zipper assembly and may be used with a protective barrier that is engageable with
the zipper slider resulting in an obstruction that blocks migration of small particles
and/or organisms through regions of the zipper assembly or from one side of the zipper
or the barrier to another. In various embodiments, the barrier includes a body having a
base surface that is attachable to an article, for example, a padding or bedding material
(e.g., mattress/pillow cover) or bag/luggage, that is opened and closed by the zipper. The
barrier may include a slider connecting region that is adapted to receive an appropriate
connection portion of a zipper slider (e.g., a front piece of the zipper slider, other
portions of the zipper slider, the zipper slider itself, etc.) upon closing of the zipper
assembly. When the barrier and the zipper slider are suitably engaged or connected, an
obstruction may be formed by the connection between the barrier and zipper slider,
preventing the migration of small objects such as bed bugs, other organisms or particles
from one surface of the barrier to an opposite surface of the barrier (e.g., between upper
and lower regions of the barrier).

Barriers described herein may be used for embodiments involving articles for

bedding arrangements (e.g., mattress/pillow covers, duvets, comforters, sleeping bags,
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etc.) or other padding materials that are opened and closed by a zipper. For instance,
when closing the zipper assembly to form a suitable connection between the zipper slider
and the barrier, due to the configuration provided by the zipper slider and barrier system,
bed bugs may be prevented from migrating through the small opening that is commonly
present in the zipper assembly between the zipper slider and the end of the zipper tracks.

In an illustrative embodiment, a barrier is provided. The barrier includes a base
surface attachable to an article; and a slider connecting region adapted to receive a
barrier connection portion of a zipper slider.

In another illustrative embodiment, a protective assembly for a zipper is
provided. The protective assembly includes a pair of zipper tracks including a first
plurality of teeth engageable with a second plurality of teeth; a zipper slider constructed
and arranged with the pair of zipper tracks to manipulate the pair of zipper tracks
between an open position and a closed position, the zipper slider including a barrier
connection portion; and a barrier including a slider connecting region adapted to receive
the barrier connection portion of the zipper slider upon placement of the pair of zipper
tracks in the closed position so as to prevent migration of particles or organisms between
a lower region and an upper region of the barrier.

In a further illustrative embodiment, a method of preventing particles or
organisms from infiltrating through a protective assembly for a zipper including a pair of
zipper tracks, a zipper slider, and a barrier. The method includes manipulating the zipper
slider to bring a pair of zipper tracks toward a closed position; and engaging the zipper
slider with the barrier by connecting a barrier connection portion of the zipper slider and
a slider connecting region of the barrier so as to prevent migration of particles or
organisms between a lower region and an upper region of the barrier.

In yet another illustrative embodiment, a protective assembly for a zipper is
provided. The protective assembly includes a pair of zipper tracks including a first
plurality of teeth engageable with a second plurality of teeth; a zipper slider constructed
and arranged with the pair of zipper tracks to manipulate the pair of zipper tracks
between an open position and a closed position; and a barrier including a slider
connecting region adapted to receive a portion of the zipper slider upon placement of the
pair of zipper tracks in the closed position so as to prevent migration of particles or

organisms past a portion of the barrier.
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In another illustrative embodiment, a method of preventing particles or organisms
from infiltrating through a protective assembly for a zipper including a pair of zipper
tracks, a zipper slider, and a barrier is provided. The method includes manipulating the
zipper slider to bring a pair of zipper tracks toward a closed position; and engaging the
zipper slider with the barrier by connecting a portion of the zipper slider and a slider
connecting region of the barrier so as to prevent migration of particles or organisms past
a portion of the barrier.

In a further illustrative embodiment, a barrier is provided. The barrier includes a
base having a slider connecting region adapted to receive a portion of a zipper slider to
form an obstruction that prevents migration of particles or organisms past a portion of
the barrier.

In yet another illustrative embodiment, a barrier is provided. The barrier includes

a base having a recess portion constructed and arranged to receive a portion of a
zipper slider; and a cover having a pad, wherein at least one of the cover having the pad
or the recess portion has a surface sufficient to inhibit migration of particles or organisms
past a portion of the barrier upon receipt of the portion of the zipper slider within the
recess portion.

Various embodiments of the present invention provide certain advantages. Not
all embodiments of the invention share the same advantages and those that do may not
share them under all circumstances.

Further features and advantages of the present invention, as well as the structure
of various embodiments of the present invention are described in detail below with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS
Non-limiting embodiments of the present invention will be described by way of
example with reference to the accompanying figures, which are schematic and are not
intended to be drawn to scale. In the figures, each identical or nearly identical
component illustrated is typically represented by a single numeral. For purposes of
clarity, not every component is labeled in every figure, nor is every component of each
embodiment of the invention shown where illustration is not necessary to allow those of

ordinary skill in the art to understand the invention. In the figures:
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Fig. 1A is an illustration of a conventional zipper assembly;

Fig. 1B is a perspective view of a mattress and mattress cover in accordance with
an illustrative embodiment;

Fig. 2 is a perspective view of a protective assembly for a zipper in accordance
with an illustrative embodiment;

Fig. 3A is a top view of a barrier in accordance with an illustrative embodiment;

Fig. 3B is a side view of the barrier of Fig. 3A;

Fig. 4A is a top view of a barrier in accordance with another illustrative
embodiment;

Fig. 4B is a side view of the barrier of Fig. 4A;

Fig. 5 is a perspective view of a protective assembly for a zipper in accordance
with another illustrative embodiment;

Fig. 6 is a perspective view of the protective assembly for a zipper of Fig. 5in a
closed configuration;

Fig. 7 is a top view of a protective assembly for a zipper in accordance with an
illustrative embodiment;

Fig. 8 is a perspective view of a protective assembly for a zipper in accordance
with a further illustrative embodiment;

Fig. 9 is a perspective view of a barrier in accordance with an illustrative
embodiment;

Figs. 10A-10C are perspective, side and end views, respectively, of the barrier of
Fig. 9;

Fig. 11 is a perspective view of a protective assembly for a zipper in accordance
with an illustrative embodiment;

Fig. 12 is a perspective view of the protective assembly for a zipper of Fig. 11 in
a closed zipper configuration;

Fig. 13 is another perspective view of the protective assembly for a zipper of Fig.
11 in a closed zipper configuration;

Fig. 14 is a perspective view of the protective assembly for a zipper of Fig. 11 in
a covered closed zipper configuration in accordance with an illustrative embodiment;

Figs. 15A-15B are perspective and cross-sectional views of a protective assembly

for a zipper in accordance with another illustrative embodiment;
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Fig. 16 is a perspective view of the protective assembly for a zipper of Figs. 15A-
15B in a closed zipper configuration;

Fig. 17 is another perspective view of the protective assembly for a zipper of
Figs. 15A-15B in a closed zipper configuration; and

Figs. 18A-18B are perspective and cross-sectional views of the protective
assembly for a zipper of Figs. 15A-15B in a covered closed zipper configuration in

accordance with an illustrative embodiment.

DETAILED DESCRIPTION

Aspects discussed herein relate to systems and methods for providing a protective
barrier at the end of a pair of linked zipper tracks in a zipper assembly so as to obstruct
the migration of small particles and/or organisms from one side of the barrier to the
opposite side of the barrier when the zipper assembly is closed. When traditional zippers
incorporated on an article (e.g., padding material, mattress/pillow covers, duvets,
comforters, etc.) for opening and closing the article are closed as much as possible by a
user, a narrow opening at the end of the zipper tracks will almost invariably remain.
Such an opening may be large enough (e.g., between about 1 and 10 mm?) for small
organisms such as bed bugs and/or dust mites to migrate or crawl through the
passageway provided by the narrow opening and move freely from one side of the article
to the other. Accordingly, embodiments of zipper assemblies described herein may
provide certain advantages by being constructed in a manner that creates an obstruction
that blocks or minimizes openings which commonly remain at the end of a closed zipper
and, thus, prevents or reduces the migration of particles and/or organisms between
opposite sides at the end of the zipper. Therefore, when the zipper is closed, small
particles or organisms can be substantially prevented from migrating freely from an
interior region of the article to the exterior (or vice versa).

In some embodiments, a barrier includes a base surface that may be attached to a
suitable article (e.g., padding material such as fabric for use in a bedding or furniture
arrangement). A particular region of the barrier may be suitably adapted to form a
connection with a portion of a zipper slider upon closing of the zipper assembly. Such a
connection may result in the formation of an obstruction, which can inhibit movement of

small objects such as allergens, particles, dust mites, bed bugs and/or other organisms
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between opposing surfaces of the barrier (and, for example, the fabric) proximate to the
zipper slider and at the end of the linked zipper tracks of the zipper assembly.

In some embodiments, the barrier is configured as a plug where a portion of the
barrier has a structural feature that engages with a complementary structural portion of a
zipper slider to form an obstruction by the resulting connection with the zipper slider.

In some embodiments, the barrier includes a base and a cover that engages with
at least a portion of a zipper slider to create a suitable obstruction. For example, the
zipper slider may form a flush connection with the base and the cover may enclose the
zipper slider and a portion of the zipper tracks to establish one or more obstructions that
prevent the migration of particles/organisms past a portion of the barrier (e.g., past a base
portion of the barrier or between upper and lower regions of the barrier). Accordingly,
placing the zipper assembly in a closed position may result in a suitable connection
between an appropriate barrier and a zipper slider that is free of openings greater than a
certain amount of surface area. In some embodiments, such a connection between a
barrier and a zipper slider may be free of openings that are greater than 20 mm?, greater
than 10 mm?, greater than 5 mm?®, or greater than 1 mm® in surface area.

In addition, placement of the zipper assembly in a closed position so as to give
rise to a suitable connection between the barrier and zipper slider obstructs migration of
particles or organisms of a certain size past a portion of the barrier (e.g., past a base of
the barrier, between a lower region and an upper region of the barrier and the article
subject to opening and closing by the zipper, etc.). For example, the connection between
the barrier and zipper slider may prevent the escape of particles or organisms from
underneath the barrier (or base of the barrier) to above the barrier (or base of the barrier),
or vice versa. For a barrier that includes a base and a cover, the zipper slider may be
pressed against a portion of the base so that the zipper assembly itself is closed, and the
cover may be brought over the top of the zipper slider so as to form a press fit or snap fit
with the base. Appropriate material (e.g., foam, plastic, polymer, cushioning, padding)
may be strategically placed at various regions of the zipper assembly and the barrier,
such as at the front and/or rear of the zipper slider. Such an arrangement may form one
or more suitable obstructions that prevent the migration of particles or organisms from
one side of the barrier to the other. In some embodiments, a suitable connection between

the barrier and zipper slider may obstruct migration of particles/organisms between
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different regions (e.g., upper and lower regions) of the barrier where the
particles/organisms are less than 5 mm, less than 1 mm, less than 100 microns, less than
50 microns, less than 10 microns, or less than 1 micron in size.

As discussed, zipper assemblies described herein may be used in association with
any suitable mattress cover. Fig. 1B illustrates a mattress cover 400 that provides a
protective encasement for a mattress “M.” As shown, the mattress cover 400 may
include a zipper assembly 100 for use in separating or joining together different fabric
portions of the cover. As discussed in more detail further below, mattress covers may
include protective assemblies having a zipper and a barrier disposed on a portion of the
mattress cover that can engage with a corresponding zipper slider to provide an
appropriate obstruction upon connection. Such a connection can provide a suitable
obstruction that, for example, effectively blocks bed bugs, dust mites, allergens and/or
other small particles from entering and exiting the mattress cover.

Fig. 2 depicts a protective assembly 100 for a zipper that includes a zipper slider
120 placed in slideable engagement with a pair linked zipper tracks 130 so as to separate
or join the zipper tracks upon appropriate movement of the slider. The zipper slider
includes a pull tab 122 which allows a user to exert an appropriate amount of leverage to
manipulate the zipper slider between open and closed positions. The zipper assembly
also includes a barrier 200 which is attached to the surface of an article 400 (e.g.,
mattress cover, bedding material). Each of the zipper tracks includes a plurality of teeth
where a set of teeth on one zipper track is engageable with a complementary set of teeth
on another zipper track to form a mesh of linked zipper tracks.

The zipper tracks may each be attached to respective portions of the article 400.
In various embodiments, portions of the article may include, for example, a fabric
suitably attached to respective zipper tracks. The article may be attached to a zipper
track by any suitable method, such as for example, an adhesive bond or heat seal.

When the zipper slider is moved in an opening direction 127 (e.g., by a user
pulling the tab 122), the linked zipper tracks and respective portions of the article are
separated from one another. Alternatively, when the zipper slider is moved in a closing
direction 128, the separated zipper tracks and respective portions of the article are
brought toward one another to form a tight fit, for example, that is sufficient to prevent

movement of bed bugs between the enmeshed teeth through the linked zipper tracks. In
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some cases, an additional barrier sheet (e.g., plastic, fabric, etc.) may be provided
adjacent to the zipper tracks so as to further prevent material from leaking/migrating
through linked zipper tracks. As shown in Fig. 2, the zipper assembly is placed in a
closed position where the zipper tracks are linked and the zipper slider 120 is in a
plugged connected engagement with the barrier 200. The connection between the zipper
slider and the barrier effectively obstructs small particles and/or organisms from travel
from one surface region of the article to another (e.g., between the lower surface of the
article and an upper surface of the article that may or may not extend beyond the barrier).
In contrast, in the absence of a suitable connection between the zipper slider and the
barrier, a small narrow opening may be present between the zipper slider and the article
and/or barrier, providing a passageway that allows particles (e.g., allergens) or organisms
(e.g., bed bugs, dust mites, etc.) to migrate.

Figs. 3A-3B depict an illustrative embodiment of a barrier 200. In one
embodiment, the barrier includes a first portion 210, a second portion 220 and a third
portion 230 where the first portion 210 is thicker than the second portion 220 and the
third portion 230 connects the first and second portions together. In the embodiment
illustrated, the first portion 210 includes a slider connecting region 240 which includes,
without limitation, a recess 250 constructed to receive a corresponding connection
portion of a zipper slider. Upon suitable connection of the barrier and a zipper slider, an
appropriate obstruction is formed so as to prevent migration of small particles and/or
organisms between a lower region 260 of the barrier and an upper region 270 of the
barrier.

Figs. 4A-4B show another illustrative embodiment of a barrier 300 including a
first portion 310, a second portion 320 and a third portion 330, the first portion 310 being
thicker than the second portion 320 and the third portion 330 connecting the first and
second portions together. Similar to that shown in Figs. 3A-3B, the first portion 310
includes a slider connecting region 340 having a recess 350 constructed to receive a
corresponding connection portion of a zipper slider. When the barrier and zipper slider
are suitably connected, an obstruction is formed preventing migration of small particles
and/or organisms between a lower region 360 of the barrier and an upper region 370 of

the barrier.
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Suitable articles described herein may be useful for any purpose where zippers
are used, such as for mattress covers, encasements, pillow covers, linen sheets (e.g.,
duvets, comforters, etc.), padding materials, curtains, drapes, protective coverings (e.g.,
for swimming pools, tubs, etc.), outdoor equipment (e.g., tents, jackets, etc.) articles of
clothing, luggage, carrying cases, suitcases, bags (e.g., gym bags, backpacks, etc.), or
any other suitable application. Suitable materials for the articles may include, for
example, fabric, plastic, polymer, or any other appropriate material. As described above,
portions of padding/bedding material or another appropriate article may be attached to
respective zipper tracks and may be suitably joined together or separated depending on
whether the zipper slider is manipulated into an opening or closing direction.

The barrier includes a base surface 262, 362 that can be appropriately attached to
the article via any suitable fastening arrangement. The barrier can be attached to the
article at a suitable location on the article proximate the end of the zipper assembly so
that the barrier may be in position to form an obstruction by the connection with the
zipper slider when the zipper assembly is closed.

In some embodiments, the barrier is adhesively attached to the article. For
example, a suitable adhesive (e.g., resin, epoxy, glue, etc.) may be applied to the base
surface of the barrier and/or an appropriate location on the article so as to affix the
barrier to the article.

In some embodiments, the barrier is stitched or stapled to the article. For
example, the barrier may have holes (not shown in the figures) through which a suitable
thread/yarn or staples may pass for attachment of the barrier to a suitable article (e.g.,
fabric).

In some embodiments, the barrier is attached to the article via a hook and loop
fastener arrangement. For example, the base surface of the barrier may include one
surface of a hook and loop fastener arrangement (e.g., hooks) and an appropriate location
on the article may include a complementary surface of the hook and loop fastener
arrangement (e.g., loops).

As mentioned previously, the slider connecting region 240, 340 may include a
recess 250, 350 shaped to receive a complementary barrier connection portion of a zipper
slider. The barrier connection portion may include the entire zipper slider or a portion of

the zipper slider. The recess of a slider connecting region may have any suitable distance
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“d” for receiving a complementary portion of a zipper slider (e.g., an insert piece of the
zipper slider, the entire zipper slider, etc.). In some embodiments, and without
limitation, the depth of the recess is between about 0.1 mm and about 50 mm, between
about 0.1 mm and about 10 mm, between about 10 mm and about 50 mm, between about
20 mm and about 40 mm, between about 0.5 mm and about 5 mm, or between about 1
mm and about 2 mm.

The recess of a slider connecting region may have any suitable width at various
locations along its depth. As the recess of the barrier may be shaped to suitably receive a
complementary barrier connection portion (e.g., an insert) of the zipper slider, the width
along the recess may appropriately vary. In some embodiments, the width of the recess
at the entrance and the width of the recess at a distance “d” from the entrance are
unequal.

Fig. 3A illustrates a recess having a shape that is inwardly tapered toward the
entrance of the recess where the inner width “w,” at a distance “d” from the entrance is
greater than the outer width “wy” at the entrance. In some cases, the recess of the slider
connecting region is shaped or has features (e.g., detents, slots) to form a suitable
interference fit (e.g., press fit, friction fit) with an insertion area (i.e., barrier connection
portion) of the zipper slider. In this regard, a user can draw or push the slider into and
out of engagement with the slider connecting region. In some embodiments, the barrier
may be made of a material that is flexible to deflect slightly upon entrance of the
insertion area into the recess of the barrier while exerting an appropriate pressure back
toward the insertion area so as to provide sufficient friction to maintain a tight
connection between the zipper slider and the barrier, yet not so great a resistance to
prevent wanted removal of the zipper slider from the barrier.

Fig. 4A shows another embodiment of a recess having a shape that is outwardly
tapered toward the entrance of the recess where the outer width “w3” at the entrance is
greater than the inner width “wy” at a distance d from the entrance. In some
embodiments, and without limitation, the width of the recess at any location along the
depth of the recess may be between about 0.1 mm and about 10 mm, between about 1
mm and about 5 mm, between about 0.2 mm and about 1.5 mm, or between about 0.5

mm and about 1 mm.
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The barrier may include any suitable transition between the first portion 210, 310
and the second portion 220, 320 of the barrier. Although Figs. 3B and 4B illustrate the
barrier to have a third portion 230, 330 that provides a curved transition on both upper
and lower surfaces between the first and second portions, other appropriate transition
configurations may be implemented. For example, first and second portions may be
connected via a stepped transition giving rise to a plateau; or, for example, a straight
inclined transition may be provided between the first and second portions of the barrier.

Various portions of the barrier may have any suitable thickness. In some
embodiments, and as shown in Figs. 3B and 4B, the first portion 210, 310 has a thickness
“t17, “t3” greater than the second portion 220, 320 which has a thickness “ty”, “t4”. In
some cases, a first portion 210, 310 may be thicker than a second portion 220, 320 so as
to afford a greater degree of support upon suitable connection of the zipper slider and the
barrier. However, in other instances, a first portion 210, 310 may be thinner than a
second portion 220, 320. In some instances, the thickness of the first portion 210, 310
may be suitably designed so that, upon connection of the zipper slider and the barrier, the
bottom surface of a complementary region of a corresponding zipper slider rests flush
against the top surface of the first portion of the barrier. In some embodiments, and
without limitation, the thickness of a first portion 210, 310 or a second portion 220, 320
of the barrier may be between about 0.1 mm and about 10 mm, between about 1 mm and
about 5 mm, between about 0.5 mm and about 3 mm, or between about 1 mm and about
2 mm.

Figs. 5 and 6 illustrate an embodiment of a protective assembly 100 including a
zipper slider 120 and a barrier 200 in a partially open position and a closed position,
respectively. The zipper slider includes a front region 124 having a barrier connection
portion 140, shown in this embodiment as an insert. The barrier includes a slider
connecting region 240 which is provided in this embodiment as a recess 250.

Fig. 5 depicts the zipper assembly to be in a partially open position; that is, the
zipper assembly is not quite in a fully closed position. Accordingly, in Fig. 5, the zipper
slider and the barrier are not connected in a manner that blocks small particles and/or
organisms from migrating between a lower region and an upper region of the barrier. As
a result, small objects and/or organisms such as bed bugs or dust mites would be able to

move through an aperture between the end of the linked zipper tracks and the barrier and



10

15

20

25

30

WO 2012/173970 PCT/US2012/042022

- 13-

migrate from the lower region of the barrier to the upper region (e.g., through the recess)
and back. Thus, bed bugs would be able to freely enter and exit interior and exterior
regions of the article (e.g., bedding/furniture cover).

Fig. 6 depicts the protective assembly for the zipper having moved from the
partially open position of Fig. 5 to a closed position. As shown, the front region 124 of
the zipper slider has been plugged into the slider connecting region 240 of the barrier so
as to suitably connect the zipper slider and the barrier. Accordingly, the barrier
connection region of the zipper slider, which includes an insert, forms a flush connection
with the recess of the slider connecting region of the barrier, forming an appropriate
obstruction between the zipper slider and the barrier. The connection between the zipper
slider and the barrier covers any narrow openings located at the end of the linked zipper
tracks that would otherwise, absent the barrier, not have been covered. In some
embodiments, when the zipper assembly is in a closed position where the zipper slider
and the barrier are suitably connected, the bottom surfaces of lateral wings 126 of the
zipper slider are arranged to be flush with the top surface of the slider connecting region
240 of the barrier. As a result, small particles and/or organisms are effectively blocked
from migrating between the lower and upper regions of the barrier. In examples where
the article 400 includes a bedding/furniture cover or encasement, when small particles
and/or organisms are prevented from migrating between the lower and upper regions of
the barrier, such particles and/or organisms are also blocked from entering and exiting
the cover or encasement.

It can be appreciated that any other configuration for creating a suitable
connection between a zipper slider and a barrier so as to prevent migration of bed
bugs/dust mites and/or other small objects from one surface of the barrier to an opposing
side may be employed. In some embodiments, rather than the zipper slider having an
insert and the barrier having a recess that receives the insert, alternatively, the barrier
connection portion of the zipper slider may be shaped to receive a complementary slider
connecting portion of the barrier. For example, in a reversed configuration from some of
the embodiments described above, the barrier connection portion of the zipper slider may
include an appropriately shaped recess and the sliding connecting region of the barrier

may include an insert. The insert and the recess may be shaped in complementary
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fashion so that upon connection, a tight obstruction between the zipper slider and the
barrier may be formed for blocking small particle/organism migration.

In some embodiments, and as shown further below, the sliding connecting region
of the barrier may have a recess to receive a barrier connection portion of a zipper slider.
The barrier connection portion may include the entire zipper slider itself, or a smaller
structural portion of the zipper slider. Any other suitable connecting arrangements may
be employed between an appropriate zipper slider and barrier.

As previously discussed, even if a zipper assembly and appropriate article is
arranged to include a protective barrier attached to the article that may provide suitable
blockage of small particles and/or organisms between interior and exterior surfaces of the
article that extend beyond the barrier, the zipper may be inadvertently left open. For
example, a situation may arise where a user pulls the tab 122 to close the zipper and even
though the zipper slider is moved in close proximity to the barrier, a preferred connection
or engagement between the zipper slider and the barrier is not made; that is, for some
embodiments, the zipper slider is not adequately engaged with or “plugged” into the
barrier and a proper obstruction between the zipper slider and the barrier preventing
small particle/organism migration from one side of the barrier to an opposing side is
absent. For bedding covers that include embodiments of zipper assemblies described
herein, because of the opening that invariably remains between the end of the zipper
tracks and the zipper slider, a zipper assembly that is not adequately closed will likely
fail to prevent bed bug, dust mite, allergen, small particle escape and infiltration, even if
only a slight gap exists.

Accordingly, embodiments described herein may also include a notification
system that produces a notification signal to a user upon proper connection of the zipper
slider and the barrier. In some embodiments, when the slider connecting region of the
barrier and the barrier connection portion of the zipper slider are connected so as to form
an appropriate obstruction that prevents migration of small particles and/or organisms, a
notification member produces an appropriate signal (e.g., audible, visual, tactile, etc.)
that informs the user that the zipper is adequately closed and that the zipper slider and
barrier are suitably connected.

In various embodiments, the notification member may include a device that

produces an audible and/or tactile signal for the user to be notified that the zipper
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assembly is fully closed and that small particle/organism escape from or infiltration of
the article (e.g., bedding cover, bag/luggage, etc.) will not occur. For example, such a
notification member may include a snap-fit or press-fit device situated at a suitable
region of the barrier and/or the zipper slider. Accordingly, once the zipper is completely
closed and the zipper slider is fully engaged with the barrier so as to form a suitable
obstruction for small particles/organisms, an audible clicking sound can be heard by the
user, informing the user that the zipper assembly is appropriately and sufficiently closed.
Or, if the nature of the fit does not produce an audible sound, a user may be able to feel
through a tactile sensation (e.g., through an interference fit) that suitable engagement
between the zipper slider and the barrier has been established.

Fig. 7 shows an exemplary embodiment of a barrier 200 where the recess 250
includes detent features 252a, 252b disposed on opposite sides of the recess. Certain
portions of the zipper slider 120 such as the pull tab and the upper surface of the slider
are not explicitly shown in Fig. 7 for illustrative purposes. Although not required as
such, detent features 252a, 252b are shown in Fig. 7 to be protrusions that extend from
side surfaces of the recess. In some embodiments, the insert of the zipper slider has
small indents that are shaped to be complementary to the protrusions of the barrier such
that when the insert moves past the protrusions of the recess, an audible click noise or
tactile feeling (e.g., due to having overcome an initial mechanical resistance) is produced
informing a user that the zipper slider and the barrier are properly connected so as to
form a suitable obstruction for small particles/organisms. It can be appreciated that other
suitable embodiments may be utilized, such as for example, a recess of a barrier having
small indents at appropriate locations of the recess and an insert of a zipper slider with
protrusions shaped complementary to the indents.

In some embodiments, the notification member may include a visual indicator
that visually informs the user that the zipper assembly is fully and suitably closed such
that a suitable obstruction for small particles and organisms is formed. For example, the
notification member may include a line or color drawn on an upper surface of the barrier
that, if visible, indicates to a user that the zipper has not yet been fully closed and, thus, a
proper obstruction to bed bug infiltration has not been formed. When the zipper slider is
fully plugged and connected into the barrier, portions of the zipper slider (e.g., lateral

wings) will cover the colored portion (e.g., red color, closed symbol) of the upper surface
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of the barrier providing an indication that a proper connection has been made. In an
alternative example, a small button or lever equipped with a spring may be included in
the sliding connecting region of the barrier that is connected to a visual indicator located
on an upper surface of the barrier and/or the zipper slider. When the zipper assembly is
in an opened position, the visual indicator provides a visual display (e.g., red color, open
symbol, etc.) showing that the zipper slider and barrier are not fully connected. And
when the zipper assembly is placed in a closed position, the visual indicator shows a
display (e.g., green color, closed symbol, etc.) notifying the user that the zipper slider
and barrier are properly connected. Accordingly, when the user closes the zipper
assembly, he/she can check the notification member or simply be informed by the
notification member to see whether the zipper assembly has been properly closed to
prevent small particle/organism migration between upper and lower surfaces of the
barrier and regions of the article extending from the barrier.

Other suitable arrangements may be employed to produce an audible and/or
visual notification once the zipper slider and barrier are suitably connected. In some
embodiments, a notification system that does not produce an audible or visual signal may
be utilized.

In some embodiments, a protective assembly for a zipper includes a housing or
cover constructed to cover and/or enclose at least a portion of the barrier and that may be
attached to the barrier and/or the article by any suitable method (e.g., using a temporary
or permanent fastening arrangement). The housing or cover may also be constructed to
cover the front region 124 of the zipper slider when the slider connecting region of the
barrier and the barrier connection portion of the zipper slider are connected. In some
embodiments, the housing or cover may be constructed to cover the entire zipper slider
when the zipper assembly is placed in a closed position. Such a housing or cover may
provide added protection for the connection between the zipper slider and barrier, for
example, so that it is less likely for the zipper slider to become dislodged from the
barrier. The housing may also help to prevent the zipper assembly from becoming
partially unzipped, for example, resulting from incidental movement or rustling of the
zipper assembly and/or article. In some cases, the housing or cover may further
contribute to obstructing migration of particles or organisms between opposing sides of

the barrier.
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Fig. 8 depicts an illustrative embodiment of a zipper assembly that includes a
housing 450. The zipper slider and the barrier are suitably connected and the housing
450 covers both the barrier and a front region 124 of the zipper slider. Accordingly, the
housing provides further protection for the connection between the zipper slider and the
barrier.

Other suitable arrangements may be employed to ensure that the zipper slider and
barrier remain suitably connected after connection. For example, in some embodiments,
a snap-fit arrangement may be provided where, upon connection of the zipper slider and
the barrier, a snap-fit device works to hold the zipper slider and barrier connection in
place. As such, to disconnect the zipper slider and barrier, the user would have to exert
more than a nominal amount of effort that would otherwise be typical for manipulating
zippers to disconnect the zipper slider and the barrier. In another embodiment, a lock-
mechanism may be employed. For example, when the zipper slider and the barrier are
suitably connected, the user may actuate an appropriate lock device that holds the
plugged connection in place. When the zipper assembly is to be opened, the user would
first unlock the device and then separate the zipper slider from the barrier, subsequently
pulling apart the zipper tracks. As described above, the barrier connection portion of the
zipper slider and the slider connecting region of the barrier may be appropriately shaped
to form an interference fit with one another upon connection, providing resistance to the
zipper slider and the barrier being disconnected.

Figs. 9-10C illustrate another embodiment of a barrier 500 that may be used with
a zipper assembly and article (e.g., bedding/padding materials) for obstructing the
migration of particles and/or organisms, such as allergens, bed bugs or dust mites, when
the zipper assembly is placed in a closed position. The barrier may be placed into a
coupled arrangement with a zipper slider so as to prevent the infiltration of small
particles and/or organisms through regions of the zipper assembly and/or out from the
barrier 500. As discussed previously, an opening between the zipper slider and the end
of the zipper tracks may still remain regardless of how tightly the zipper slider is drawn
to the end of the zipper tracks. For bedding covers (e.g., for mattresses and pillows),
such an opening will allow bed bugs and other particles to migrate from the interior of
the bedding cover to the exterior, and vice versa. Barrier devices described herein inhibit

or block such migration near the opening and/or inhibit migration out of the barrier.
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In one embodiment, the barrier 500 includes a base 510 having a bottom surface
having a flange that can be attached to any suitable surface, such as an article, for
example, bedding materials (e.g., mattress/pillow cover), protective coverings, clothing,
outdoor equipment, furniture, baggage, luggage, etc. The flange can be glued or stitched
to the article or may be attached using any suitable arrangement or any combination of
arrangements.

In one embodiment, the barrier includes a slider connecting region 540,
illustrated as a recess or cutout/void in the base 510 within which the zipper slider may
reside when the zipper assembly is placed in a closed position. In some embodiments,
the shape of the recess may complement the shape of the zipper slider so as to form a
generally flush fit that blocks off potential paths through which particles and/or
organisms may migrate. While not required, the slider connecting region 540 shown in
Fig. 9 includes a slider padding 542 that is formable in a manner where the padding
conforms to the front of zipper slider so that no gaps arise when the zipper is coupled to
the barrier. The slider padding may include any suitable material, such as a foam (e.g.,
open or closed cell foam), polymer, cushion, or the like, and is not limited in this regard.
For example, the slider padding may include a soft deformable material (e.g., foam,
sponge-like material, cushioning) covering over a more rigid plastic portion.
Alternatively, the padding may not be used at all and the zipper instead presses up
against or conforms generally to the rigid material of the base.

In one embodiment, the base includes a receiving region 520 formed as a cut-
away recess shaped to accept a zipper tab. The receiving region 520 incorporates detents
522 that serve as holders to arrest movement of the zipper tab when an interference fit is
formed between the zipper tab and the detents (as shown in Fig. 13); hence, the zipper
slider is also firmly situated with respect to the barrier. The receiving region may also
include a post 530 that may function as a holder for the zipper tab. In this respect, the
post may accept an opening of the zipper tab, allowing for the zipper slider and tab to be
further coupled with the barrier. Such arrangements may provide for the zipper to
remain securely coupled with the barrier so as to maintain the zipper assembly in a
closed position, creating a first obstruction of any zipper opening by maintaining the
zipper slider in close abutting relationship with the shaped wall or slider padding 542,

thereby inhibiting movement of particles and/or organisms past the obstruction.



10

15

20

25

30

WO 2012/173970 PCT/US2012/042022

-19-

As discussed previously, it can be appreciated that any suitable structure other
than detent(s) or a post may be provided for securing the zipper tab within the receiving
region. For example, the receiving region may include a suitable adhesive so that the
zipper tab adheres to portions of the receiving region upon contact with the adhesive.
Alternatively, a hook (not shown) may be provided for suitably engaging and securing
the zipper tab and/or slider within the receiving region. In some embodiments, such a
hook may be actuated by a user for appropriately engaging and disengaging the barrier
with the zipper tab and/or slider. In other embodiments, a suitable adhesive or hook and
loop fasteners may be used to secure the zipper slider or tab within the receiving region.

As shown in Fig. 9, the base 510 is connected to a cover 560 via a connection
member 550 such as, in the example shown, an integrally formed hinge. In some
instances, the barrier 500 may be closed by a user manipulating the cover 560 along the
direction depicted by the curved arrow shown in Fig. 9, relative to the base 510. In some
cases, although not necessarily so, the barrier is closed when the surface 562 of the cover
560 is brought into contact with a surface 512 of the base 510. Similarly, the barrier may
be closed when the surface 572 comes into contact with the zipper tracks and/or article to
which the barrier is affixed; and when the surface 574 contacts the surface 524 of the
base. In some cases, a user may grasp tab 564 to facilitate opening and closing of the
barrier.

In an embodiment, the cover 560 includes an upper padding 570 having a first
padding surface 572, a second padding surface 574 and a third padding surface 576.
When the zipper is disposed in the recess of the slider connecting portion 540, the cover
560 may be brought toward the base 510 of the barrier such that the upper padding 570
comes over the zipper slider resulting in the zipper slider and zipper tab being enclosed
within the barrier. In this regard, the foam pad 570, when the cover is in the closed
position, presses against the zipper tracks, zipper slider and/or base surfaces and provides
a second obstruction that blocks egress from the device 500 should migration through the
zipper opening occur. It should be appreciated that the invention is not limited to
employing both the first and second obstructions and that in some embodiments only the
first obstruction is provided, whereas in other embodiments, only the second obstruction

is provided.
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In some embodiments, the first padding surface 572 is lowered so as to come into
contact with the zipper tracks behind the zipper slider (e.g., may be flush contact
between the first padding surface 572 and the zipper tracks). In some embodiments,
second padding surface 574 comes into contact with upper surface 524 of base 510. In
some embodiments, upon closure of the barrier, third padding surface 576 comes into
contact with side surfaces 526 of the base. In some cases, upon closing of the barrier,
such contact between surfaces of the upper padding may be flush and/or may form a
seal-like arrangement between contacting surfaces. Any portion of the upper padding
570 may come into contact with any suitable region of the base; for instance, the padding
may be deformable such that portions of the padding may be appropriately bunched
together or stretched to suitably contact various regions of the barrier. Accordingly,
closure of the barrier so as to bring upper padding 570 around and over the rear side of
the zipper slider may further contribute to inhibiting migration of bed bugs from the
device.

The upper padding may include any appropriate material, without limitation, such
as a foam (e.g., open or closed cell foam), polymer, cushion, or the like. Such material
may be repeatedly washed and dried without damage in the ordinary course of use. In
some cases, the upper padding 570 may conform to the shape of the zipper slider and/or
zipper tab providing a suitable obstruction that prevents particles and/or organisms from
passing. The barrier 500 is made of any suitable material such as a polymer or other
material that can be subject to washing/drying, repeated opening/closing of hinge, etc.
The barrier may include any appropriate material that is generally durable and can
withstand regular laundering and consumer use.

Figs. 10A-10C depict various views of an embodiment where the barrier is
closed. In some embodiments, the exterior surface of the cover 560 includes an
overmold 580, such as rubber, plastic, polymer, or any other suitable material. The tab
564 and overmold 580 may provide further ease of use for a user in handling the barrier,
as well as provide aesthetic qualities. As shown in Fig. 10C, the barrier 500 is disposed
above the surface of article 400 (e.g., mattress cover, pillow surface, bag exterior, etc.)
and may be attached in any suitable manner, as described above. Also as shown in Fig.
10C, the zipper barrier connection portion 140 of a zipper slider is shown in engagement

with a complementary surface, such as of a slider padding 542. Zipper pull tab 122 is
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engaged on post 530. The cover is closed and foam pad 570 is behind the zipper pull
pressing against the zipper tracks.

Figs. 11-14 illustrate operation of the embodiment shown in Figs. 9-10C in
conjunction with a zipper assembly. The barrier is suitably attached to the article 400
and the zipper tracks 130 to form a path through which the zipper slider 120 may slide
into coupling arrangement with the barrier. The zipper slider 120 is depicted on
approach toward the barrier 500 along the direction illustrated by the arrow in Fig. 11.
At the point illustrated in Fig. 11, the zipper assembly is not quite in a closed position, as
the zipper slider 120 is not yet placed in a suitably coupled arrangement with the barrier
500 so as to block small particles and/or organisms from migrating through the zipper
opening (e.g., between a lower region and an upper region of the barrier). Accordingly,
small objects and/or organisms such as bed bugs or dust mites would be able to move
through an aperture between the end of the linked zipper tracks and the barrier from a
lower region to an upper region of the barrier and back, from the interior to the exterior
of the article (e.g., bedding/padding material) and back, or merely from underneath the
base of the barrier to above the base of the barrier and back.

A user may manipulate the zipper slider by grasping the tab 122 at the opening
123 so as to pull the zipper slider toward the barrier. In some embodiments, a barrier
connection portion 140 to be coupled with a slider connecting region may include a
portion of a zipper slider or the zipper slider itself. Accordingly, the barrier connection
portion 140 which, in the embodiment of Fig. 11 includes the entire zipper slider 120, is
moved closer toward the slider connecting region 540 along the direction arrow shown.
As described previously, a small opening in the zipper tracks may exist regardless of
how much a user tries to close the zipper. However, engaging the zipper slider with the
barrier brings the zipper assembly to a position where the small opening through which
small particles/organisms would otherwise be able to travel is blocked.

In Fig. 12, the zipper slider 120 is positioned within the recess of the slider
connecting region 540 such that the front end of the zipper slider is pushed up flush
against the padding 542. At this point, for some embodiments, the zipper assembly is
placed in a closed position where migration of small particles and/or organisms is
sufficiently obstructed from migrating. In some embodiments, the zipper assembly is

placed in a closed position that adequately obstructs ingress and egress of particles and
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organisms from traversing through this region. In one embodiment, when the barrier is
shut closed, i.e., cover 560 comes down over the base 510 such that upper padding 570
suitably engages with surfaces of the base and the underlying zipper tracks where ingress
and egress of particles and organisms from entering/exiting the barrier is inhibited.

As illustrated in Fig. 13, the zipper tab 122 is placed into the receiving region 520
of the barrier so as to additionally engage the zipper with the barrier. Accordingly, the
zipper tab forms an interference fit with the detents 522, further securing the zipper
assembly in the closed position. In some embodiments, in addition to securing the zipper
tab within the receiving region, the detents, or any other suitable structure within the
barrier, may serve as a notification, such as by providing a notification signal (e.g.,
tactile and/or audio feedback) informing the user that the interference fit has occurred
and that the zipper assembly is in the closed position. For example, pushing the tab into
the receiving region may produce an audible clicking sound that may be heard by a user
or a snap fit that can be felt by a user as an indication that the zipper tab is secured within
the receiving region of the barrier.

In addition, Fig. 13 illustrates the zipper tab to be placed into engagement with
the post 530 in a manner where the post enters through the opening 123, further securing
the zipper slider and tab in place. As such, even if a force were applied to the zipper
assembly in an opening direction that were sufficient to overcome the interference fit
structure of the detents, the connection between the opening 123 and the post 530
maintains the zipper slider in place. Accordingly, when opening the zipper assembly, a
user would have to pull the zipper tab up from the post 530 before attempting to open the
zipper. The coupling between the opening 123 and post 530 may or may not include an
interference fit arrangement. It can be appreciated that any suitable method or structure
may be used to keep the zipper tab and slider situated with the barrier so that the zipper
assembly remains secure so as to form an obstruction to the migration of particles and/or
organisms between an interior and exterior of the article 400 past various portions of the
barrier (e.g., past a base portion of the barrier, past surfaces 526 of the barrier, past the
entire barrier structure itself, etc.).

When the zipper tab 122 rests tightly secured within the receiving region 520 as
shown in Fig. 13, a space 528 within the receiving region may remain so that the zipper

tab may be suitably disengaged from the receiving region. For example, a user may
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place his or her finger tip in the space 528 to gain access to pull an edge of the tab with
sufficient force to overcome the interference fit connection between the opening 123 and
the post 530, if necessary, and bring the tab out of the receiving region. Similar to that
shown in Fig. 12, once the zipper tab is disengaged with the receiving region, the zipper
slider could then be easily maneuvered back and forth with respect to the barrier between
open and closed positions.

Fig. 13 also depicts an arrow indicating the direction in which the cover 560 may
be manipulated to close the barrier over and cover the zipper slider and zipper tab. In
some embodiments, a user manipulates the cover 560 relative to the base 510 (e.g.,
grasping the tab, pushing against the exterior surface of the cover, etc.) so that surfaces
512, 562 come into contact with one another. In some embodiments, the cover 560 and
base 510 are mutually attached via a snap fit configuration. As explained above, the
upper padding 570 may engage with the zipper tracks at the rear side of the zipper slider
to provide a seal-like arrangement to further obstruct migration of small particles and/or
organisms.

Fig. 14 illustrates the barrier closed over and enclosing the zipper slider and
zipper tab, further securing the zipper assembly in a closed configuration where particles
and/or organisms are restricted or prevented from migrating from beneath the barrier, out
of the barrier, and back. As such, the upper padding 570 is disposed at the rear of the
zipper slider and engages the zipper tracks to block migration of small particles and
organisms.

As discussed previously, in an embodiment, the first padding surface 572 resides
against the closed zipper tracks located within the barrier, the second padding surface
574 comes into flush contact with upper surfaces 524, and the third padding surface 576
comes into flush contact with side surfaces 526. Accordingly, small particles and/or
organisms are prevented from migrating between an interior and an exterior of the article
(e.g., bedding/padding material) past surfaces of the barrier and/or zipper slider that are
in contact with one another. In some embodiments, small particles and/or organisms are
prevented from migrating past a base portion of the barrier. In some embodiments, small
particles and/or organisms are prevented from migrating past surfaces between a base
and a cover of the barrier that are in contact as well as surfaces between the zipper slider

and the barrier that are in contact.
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Figs. 15A-18B illustrate operation of another embodiment of a barrier 500. As in
other embodiments, the barrier may be used with a zipper assembly and appropriate
article (e.g., bedding/padding materials) for obstructing the migration of particles and/or
organisms from one side of the barrier to an opposite side when the zipper assembly is
placed in a closed position. There are similarities in this embodiment with respect to that
shown in Figs. 9-14, yet there are also a number of slight differences which are non-
limiting in nature. The base 510 includes a slider connecting region 540, provided as a
recess or cutout space within which the zipper slider may reside when the zipper
assembly is placed in a closed position. During operation, a user may pull the zipper tab
123 toward the barrier along the direction indicated by the arrow shown in Fig. 15A.

As shown in Figs. 15A-15B, the slider padding 542 of the slider connection
region 540 extends into the recess and may be deformable such that when the zipper
slider pressed up against the padding, the padding conforms to the shape of the front
portion of the zipper slider. When pressed against one another, a snug fit is formed
between the slider and the padding so as to obstruct migration of small
particles/organisms through the recess between the slider and the padding.

The slider connecting region 540 includes detents 523 that may resist movement
of the zipper slider by virtue of their protrusion into the slider as the slider moves relative
to the detents, forward or backward through the connecting region 540. That is, for some
embodiments, to move the zipper slider past the detents for closing the zipper assembly,
a user may need to pull the zipper tab or push the zipper slider with slightly more force
than would otherwise be necessary for moving the slider along other regions of the
zipper tracks.

Fig. 16 illustrates the zipper slider pressed up against the padding 542 where
some extra effort may have been exerted for the slider to move past the detents 523.
Once the zipper slider moves into the connecting region 540 past the detents 523 and is
placed into a fully closed position, the snug fit is formed between the slider and the
padding of the barrier. The detents may ensure that the zipper is securely positioned
against the padding by providing resistance from inadvertent movement of the zipper
back out of the barrier. Accordingly, when opening the zipper, to bring the zipper slider

out of engagement with the barrier, a similar threshold of mechanical resistance that is
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encountered in closing the zipper would also need to be overcome for moving the zipper
slider back past the detents.

The zipper tab may be placed into engagement with the post 530 similarly to that
shown and described for Fig. 13. In accordance with the arrow shown in Fig. 16, the
zipper tab 122 may optionally be placed within the receiving region 520 and rest secured
where the tab remains substantially parallel with respect to the base of the barrier.

The upper padding 570 of the cover 560 extends outside the boundary defined by
the surface 562. For instance, a portion of the padding 570 is adhered to the inner
surface of the cover and another portion of the padding spills out past edges of the cover
extending toward the tab 564. When the zipper tracks are closed, the cover 560 may be
brought toward the base 510 in the direction indicated by the arrow shown in Fig. 17 so
as to close the barrier. In some embodiments, the cover 560 and the base 510 are
suitably fastened to one another (e.g., interference fit, snap fit).

Figs. 18A-18B illustrate a closed barrier where the cover encloses the zipper
slider and tab. When the barrier is closed, the padding 570 substantially surrounds the
rear of the zipper slider and presses against the zipper tracks. For example, a first
padding surface 572 that extends outside the cover and toward the cover tab 564 may be
pressed down against the zipper tracks and a second padding surface 574 that remains
within the space enclosed by the cover may be pressed down against the zipper slider and
tab. Accordingly, the padding 570 creates an additional obstruction that blocks
migration of small particles/organisms past the barrier 500. In some embodiments, and
as shown in the figures, when the barrier is closed, the zipper tab 122 is appropriately
placed in a resting position within the receiving region 520 and enclosed by the cover.
Accordingly, when placed in this resting position, the zipper tab 122 does not interfere
with the obstruction formed by the padding 570 along the zipper tracks.

Further, as discussed above, an appropriate indication may be provided so as to
notify an inspector that the barrier is properly installed in creating the suitable
obstruction(s). Such an indication will allow a person to determine with confidence that
small organisms or particles are prevented from migrating from the space enclosed by
the article (e.g., bedding, padding, bag) to the exterior surface of the article and outside
the barrier, or vice versa. If, for example, someone who is inspecting whether the zipper

assembly and the barrier are both properly closed and installed is not able to receive
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notification of such an indication, then the zipper assembly and/or barrier would have to
be further manipulated to so that the appropriate obstruction(s) are formed.

In some embodiments, the cover has a window 590 that is transparent or
translucent, allowing for an inspector to view through the window 590 whether the
zipper tab is appropriately placed. Fig. 18A illustrates a zipper and barrier that are
properly closed where the tab 122 is visibly shown through the window 590. It can be
appreciated that the window may be a separate element or the material itself that forms
the device. For example, the cover 560 may be comprised of a transparent or translucent
material where the window and the cover are one in the same. That is, in some
embodiments, the window is an integral part of the cover. Alternatively, in other
embodiments, the window is formed as a separate material apart from the cover and
joined with other components to form the cover through a suitable manufacturing
process.

Further, the zipper tab is optionally colored in a manner that provides a visual
contrast with the rest of the device and allows the inspector to easily see whether the
zipper tab is suitably in place (e.g., zipper tab may be bright green, red, blue, yellow,
etc.). For example, an inspector may have a need to quickly determine whether the
barrier is appropriately installed for a large number of bedding encasements (or other
appropriate articles). By including a window in the cover and a visually contrasting
zipper tab, an inspector can quickly peer through the window and see whether the zipper
tab is suitably placed in its appropriate resting position. Accordingly, the inspector can
confidently move on to the next article knowing that beg bugs or dust mites will be
prevented from migration from the interior to the exterior of the encasement, and back.

It is to be understood that the invention is not limited in its application to the
details of construction and the arrangement of components set forth in the following
description or illustrated in the drawings. Other embodiments and manners of carrying
out the invention are possible. The phraseology and terminology used herein is for the
purpose of description and should not be regarded as limiting. The use of "including,"
"comprising,” or "having" and variations thereof is meant to encompass the items listed
thereafter and equivalents thereof as well as additional items.

Having thus described various illustrative embodiments and aspects thereof,

modifications and alterations may be apparent to those of skill in the art. Such
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modifications and alterations are intended to be included in this disclosure, which is for
the purpose of illustration only, and is not intended to be limiting. The scope of the
invention should be determined from proper construction of the appended claims, and
their equivalents.

What is claimed is:
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CLAIMS

1. A barrier comprising a base having a slider connecting region adapted to receive
a portion of a zipper slider to form an obstruction that prevents migration of particles or

organisms past a portion of the barrier.

2. The barrier of claim 1, further comprising at least one detent constructed to

provide mechanical resistance to the zipper slider.

3. The barrier of claim 1, wherein the slider connecting region comprises a recess

constructed to receive the portion of the zipper slider.

4. The barrier of claim 1, wherein the slider connecting region comprises a padding

for engaging with a surface of the portion of the zipper slider.

5. The barrier of claim 1, further comprising a cover connected to the base and

adapted to enclose the portion of the zipper slider.
6. The barrier of claim 5, wherein the cover comprises a padding constructed and
arranged to abut the zipper slider upon enclosing the portion of the zipper slider with the

COover.,

7. The barrier of claim 1, further comprising an indication for providing notification

that the obstruction is formed.

8. The barrier of claim 7, wherein the indication comprises a visible notification.

0. The barrier of claim 1, wherein a portion of the slider connecting region is

constructed to form an interference fit with the portion of the zipper slider.

10. The barrier of claim 1, wherein the obstruction prevents migration of particles or

organisms less than 10 microns in size past the portion of the barrier.
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11. A barrier comprising:

a base having a recess portion constructed and arranged to receive a portion of a
zipper slider; and

a cover having a pad,

wherein at least one of the cover having the pad and the recess portion having a

surface sufficient to inhibit migration of particles or organisms.

12. The barrier of claim 11, wherein the cover includes a foam pad.

13. The barrier of claim 12, wherein the foam pad abuts a pair of zipper tracks

14. The barrier of claim 11, in combination with a mattress cover.

15. The barrier of claim 11, wherein the other of the at least one of the cover having

the pad and the recess portion has a surface sufficient to inhibit migration of particles or

organisms.

16. A protective assembly, comprising:

a pair of zipper tracks including a first plurality of teeth engageable with a second
plurality of teeth;

a zipper slider constructed and arranged with the pair of zipper tracks to
manipulate the pair of zipper tracks between an open position and a closed position; and

a barrier including a slider connecting region adapted to receive a portion of the
zipper slider upon placement of the pair of zipper tracks in the closed position so as to

obstruct migration of particles or organisms past a portion of the barrier.

17. The protective assembly of claim 16, further comprising an article attached to the

pair of zipper tracks and a base surface of the barrier.

18. The protective assembly of claim 16, wherein a portion of the slider connecting

region is constructed to provide mechanical resistance to the portion of the zipper slider.
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19. The protective assembly of claim 16, wherein connection of the portion of the
zipper slider and the slider connecting region of the barrier forms an obstruction in a
mattress or pillow encasement so as to block entry and exit of particles or organisms to

and from the mattress or pillow encasement.

20. The protective assembly of claim 16, wherein placement of the pair of zipper

tracks in the closed position obstructs migration of particles or organisms between a

lower region and an upper region of the barrier.
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