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Description

FIELD OF THE INVENTION

[0001] Aspects of the present invention relate. in gen-
eral, to protection devices for use in shoes, and specifi-
cally to metatarsal or other protection devices for shield-
ing a user’s foot from injury . Protection devices for use
in shielding other areas of a user’s foot, other portions of
the body, or in alternate applications beyond bodily pro-
tection are also contemplated.

BACKGROUND OF THE INVENTION

[0002] Protection devices for shielding the metatarsal
area of the foot from injury arc widely used in various
sectors of the footwear industry. Typically, these protec-
tion devices are referred to as metatarsal guards, and
may be employed as an external guard or integrated into
the shoe itself (e.g., an internal guard). Common scenar-
ios in which such metatarsal guards may be necessary
are in construction applications, in mining, or in other like
fields where the foot may be susceptible to injury due to
impact with extraneous objects (e.g., falling rocks, lum-
ber, puncture via nails, etc.) In some cases, while the
aforementioned metatarsal guard(s) may provide ade-
quate protection from injury, such guard(s) may restrict
comfortable movement of the foot due to the rigidity of
the guard(s). Other deficiencies not noted here also exist.
Examples of protection devices arc given in US
2008/0115387 and US 6,161,313. In particular, US
2008/0115387 discloses personal protective equipment
comprising a soleplate, a metatarsal component com-
prising various elements, such as plural overlapping
plates, single or multiple layer plates, ventilation holes,
or pre-formed crush ribs, a toe cap, and a tibia-fibula
component, which components can be implemented
alone or in combination within a shoe or boot.
[0003] Beyond protection of the metatarsal area of the
foot, other sensitive areas that are susceptible to injury
may also require shielding. For example, it may be the
case that the foot in certain scenarios, requires side or
heel protection instead of, or in combination with, meta-
tarsal protection. It is not uncommon to provide such pro-
tective devices on the side or heel region of a shoe in
order to provide shielding. Even these protective mech-
anisms, however, may suffer from several defects and
therefore lack comfort in use. For example, some pro-
tective devices are unnecessarily rigid and, thereby, do
not adequately absorb the shock resulting from an impact
or other injuring event. Stated differently, since such pro-
tective devices are unduly rigid, force generated from an
impact can travel through the device and be translated
to the user, resulting in injury to the user from the impact.
Such rigidity also decreases comfort, and sometimes re-
sults in the protective device being overly heavy. This
may also be the case for several of the metatarsal pro-
tection devices noted above.

BRIEF SUMMARY OF THE INVENTION

[0004] According to the invention, there is provided a
wearable protective device as defined in claim 1 and in
the corresponding depending claims. There is also pro-
vided a shoe as defined in claim 13.
[0005] A wearable protective device, such as a meta-
tarsal guard, comprises: a bottom surface configured to
be positioned adjacent a surface of a user’s body and an
opposing top surface; a flexible section comprising a pat-
tern of perforations spanning a width of the wearable pro-
tective device; a first perforation-free section; a second
perforation-free section; wherein the flexible section is
disposed between the first perforation-free section and
the second perforation-free section in a length direction
of the wearable protective device, the width of the flexible
section being in the range of 10 % to 50 % of a length of
the wearable protective device.
[0006] The flexible section of the wearable protective
device further comprises: a first expansion region dis-
posed in a medial region of the wearable protective de-
vice, comprising one or more perforations extending
through a medial edge of the wearable protective device;
a sccond expansion region disposed in a lateral region
of the wearable protective device, comprising one or
more perforations extending through a lateral edge of the
wearable protective device; and a contraction region dis-
posed between the first and second expansion regions
in a width direction of the protective device comprising
one or more perforations.
[0007] The first and second expansion regions are con-
figured to allow for expansion of medial and lateral edges
of the wearable protective device when pressure is ap-
plied to the bottom surface of the wearable protective
device and the contraction region is configured to con-
tract when pressure is applied to the bottom surface of
the wearable protective device. In addition, at least one
of the perforations extending through the medial edge of
the wearable protective device and at least one of the
perforations extending through the lateral edge of the
wearable protective device may each comprise two cor-
ners which are configured to engage with one another
when pressure is applied to the top surface of the wear-
able protective device.
[0008] In use, the metatarsal guard may be positioned
within a shoe 100, similar to shoe shown in Fig. 1, and
may act to protect the metatarsal area of a user’s foot
from falling objects or other impact events, while preserv-
ing flexibility and comfort for a wearer throughout natural
flexion of the foot during a stride.
[0009] In some embodiments, the wearable protective
device may be an external metatarsal guard, while in
others it may be an internal metatarsal guard.
[0010] The external metatarsal guard may overly a por-
tion of the external surface of the upper. The upper may
further comprise a first and second layer and the internal
metatarsal guard is positioned between the first and sec-
ond layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a perspective view of a shoe incorporating
the metatarsal guard according to an aspect of the
present technology
Fig. 2A is a perspective view of a metatarsal guard
according to an embodiment of the present technol-
ogy.
Fig. 2B is a top view of a metatarsal guard according
to an embodiment of the present technology.
Fig. 3A is a perspective view of an expansion region
of a metatarsal guard, in an expanded position, ac-
cording to an embodiment of the present technology.
Fig. 3B is a perspective view of an expansion region
of a metatarsal guard, in a contracted or closed po-
sition, according to an embodiment of the present
technology.
Fig. 4A is a side view of a metatarsal guard according
to an embodiment of the present technology
Fig. 4B is a top view of a metatarsal guard according
to an embodiment of the present technology.
Fig. 5 is a perspective view of a metatarsal guard
according to an embodiment of the present technol-
ogy.
Fig. 6 is a top view of a metatarsal guard according
to an embodiment of the present technology.

DETAILED DESCRIPTION

[0012] In describing aspects of the present inven-
tion(s), specific terminology will be used for the sake of
clarity. However, the invention(s) is not intended to be
limited to any specific terms used herein, and it is to be
understood that each specific term includes all technical
equivalents, which operate in a similar manner to accom-
plish a similar purpose.
[0013] As used in the present application, "length"
means the longest dimension of any object or shape As
used in the present application, "width" means the short-
est dimension of any object or shape existing in the same
plane as the length. "Thickness" means the remaining
dimension of a three-dimensional object which is not the
length or the width. As used in the present application,
"medial" means at, towards, near, or relating to the mid-
line of the human body, i.e. as applied to a shoe as it
would be oriented when it is situated on the foot of a
wearer. As used in the present application, "lateral"
means at, towards, near, or relating to the edge of an
object, particularly an edge or end which is away from or
opposite the midline (medial region) of the human body.
When the terms "medial" and "lateral" are applied to a
shoe or other wearable object, they describe portions of
the object as they would be oriented when worn by a
wearer. As used in the present application, "perforation"
means a depression, cut-out, indentation, hole, or the
like, extending entirely through or partway through the

thickness of a material or object.

Metatarsal Guard

[0014] As shown in Figs. 2A-B. a metatarsal guard 200
according to one embodiment of the present technology
is shown, in which the guard is adapted to provide im-
proved flexibility while maintaining adequate protection
for the metatarsal region of a user’s foot. Guard 200 com-
prises a top surface 202 and a bottom surface 204. As
shown further in Fig. 2A, metatarsal guard 200 may be
anatomically contoured to conform to the shape of the
foot. In particular, the guard 200, which may be situated
against the foot during use, may be convexly shaped in
the medial-lateral direction 210. and concavely shaped
in the longitudinal 220 direction. Thus, bottom surface
204 of guard 200 may conform to the metatarsal region
of a user’s foot.
[0015] As shown in Figs. 2A-B and 4A-B, in a preferred
embodiment the metatarsal guard 200 may be generally
oval or oblong shaped. However, the shape of the guard
is not particularly limited and may be circular, rectangular,
square, polygonal, polygonal with rounded edges, T-
shaped, cross-shaped (as are guards 500 and 600,
shown in Figs. 5-6), or in any other shape which allows
it to cover and conform to the metatarsal region of a wear-
er’s foot. As depicted in Figs. 5-6, a cross-shaped con-
figuration of a guard is particularly advantageous in that
it may reduce the amount of material used in the guard,
while still providing protection by covering the majority of
the area of the foot which is vulnerable to impacts from
above. Such a cross-shaped configuration may thereby
reduce production costs as well as minimize the weight
and profile of the guard in order to provide a safe, light-
weight, streamlined, and aesthetically pleasing product
to the wearer. In this regard, a cross-shaped configura-
tion is especially preferred for use as an internal meta-
tarsal guard.
[0016] The guard may be ideally formed from a mate-
rial or material blend which is light-weight and flexible,
while maintaining rigidity upon impact. Exemplary mate-
rials include but are not limited to rubber, elastomer, ny-
lon, polycarbonate, thermoplastic polyurethane (TPU),
and any combination thereof. In a preferred embodiment,
the guard comprises TPU. In some embodiments, the
guard may additionally comprise a nonwoven material,
particularly on the surface of the guard, in order to facil-
itate bonding and to provide reduction of noise caused
by any contacting surfaces of the guard. The thickness
of the guard may be in the range of about 1 mm to about
5 mm. more preferably in the range of about 2 mm to
about 5 mm, and even more preferably in the range of
about 3 mm to about 5 mm. In a preferred embodiment,
the thickness of the guard is about 4 mm.
[0017] As shown in Figs. 2A-B, the guard includes a
flexible section 230 spanning the width of the guard 200
in a medial-lateral direction and comprising a pattern 240
of perforations extending entirely through the thickness
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of the metatarsal guard 200. The pattern 240 of perfora-
tions includes two regions 250, 252 configured for ex-
pansion along the medial and lateral edges of the guard
respectively and a section 260 configured for contraction
disposed between the laterally situated expansion re-
gions.

Flexible Section

[0018] In some embodiments, as exemplified in Figs.
2A-B, the flexible section 230 of the guard 200 is config-
ured to allow for normal movement of the foot within the
shoe during a stride, while maintaining rigidity against
impact from the outside of the shoe, most particularly
from falling objects from above. The flexible section may
comprise a pattern 240 of perforations, which allow for
an increase in the degree of longitudinal concavity of the
guard 200 when pressure is applied along the bottom
surface 204 of the guard 200, e.g. during dorsiflexion of
the foot during a stride. The perforations may be generally
linear, zig-zagged, or curved in shape. The pattern may
comprise a single row of perforations, 2 to 3 rows of per-
forations, 2 to 4 rows of perforations, or greater than four
rows of perforations. In a preferred embodiment, the pat-
tern has 3 rows of perforations. In some embodiments,
the perforations in adjacent rows may be in line with one
another, while in some embodiments the perforations in
adjacent rows may be offset from one another, e.g. in a
staggered configuration. In a preferred embodiment, the
perforations in adjacent rows are in a staggered config-
uration. The perforations in some rows may have a dif-
ferent shape from the perforations in other rows. In a
preferred embodiment having 3 rows, the perforations of
the outer two rows may have a curved or zig-zag shape,
while the perforations of the center row (disposed be-
tween the outer two rows) may have a generally linear
shape.
[0019] The flexible section 230 spans the width of the
guard, running from the medial edge to the opposing lat-
eral edge. The flexible section has a width which is in the
range of 10 % to 50 % of the length of the guard, prefer-
ably 20 % to 40 % of the length of the guard and is most
preferably 30% of the length of the guard, with the per-
foration-free sections 232 and 234 making up the remain-
der of the length of the guard. The flexible section 230 is
situated in a central region of the guard, sandwiched be-
tween a top section 232 towards the collar of the shoe
and a bottom section 234 towards the toe of the shoe,
which arc free from perforations. It is particularly advan-
tageous to include a top 232 and bottom 234 section free
from perforations in order to ensure the guard bends eas-
ily and readily at the flexible section in order to allow free
movement of the wearer. During use, perforation-free
sections 232 and 234 may act as moment arms to the
axis created by the flexible section. Therefore, it is ad-
vantageous for the width of the flexible section to be with-
in the disclosed preferred ranges in order to provide suf-
ficiently long, rigid moment arms 232, 234 to allow for

easy and comfortable bending of the flexible section dur-
ing the wearer’s stride or other dorsiflexion of the foot. In
addition, perforation-free sections 232, 234 may help the
guard 200 to retain its shape and to provide increased
protection relative to a guard which does not contain such
perforation-free sections.
[0020] In some embodiments, as shown in Figs. 2A-B,
the perforations of the pattern 240 of perforations may
extend entirely through the thickness of the guard 200.
In other embodiments, as shown in Figs. 4A-B, one or
more of the perforations of the pattern 440 of perforations
may extend only partway through the thickness of the
guard

Expansion Regions

[0021] As shown in Figs. 2A-B, the pattern of perfora-
tions of the guard 200 includes two regions 250, 252 con-
figured for expansion which lie along the medial 250 and
lateral 252 edges of the guard, respectively. Each ex-
pansion region 250, 252 comprises a plurality of perfo-
rations 254 which extend up to and through the medial
and lateral edges of the guard, such that gaps 256 are
formed along the edges of the guard between top and
bottom corners 258a, 258b. In a preferred embodiment,
the perforations 254 of the medial expansion region 250
and the perforations 254 of the lateral expansion region
252 have a zig-zag shape and are mirror images of one
another. In such an embodiment, each of the medial and
lateral expansion regions 250. 252 may contain two per-
forations 254 extending through the edges of the guard.
[0022] As shown in Fig. 3A, when pressure is applied
to the bottom surface 204 of the guard 200, i.e. during
dorsiflexion of the foot of a wearer, the top and bottom
corners 258a, 258b move apart, and the gaps 256 along
the edges of the guard 200 expand. Such expansion al-
lows the degree of longitudinal concavity of the guard
200 to increase and the top and bottom sections 232,
234 of the guard 200 to move towards one another. By
contrast, in some embodiments, as shown in Fig. 3B,
when pressure is applied to the top surface 202 of the
guard 200, i.e. during impact from a falling object, the
gaps 256 along the edges of the guard 200 will contract
and the degree of longitudinal concavity of the guard 200
will decrease, until the top and bottom corners 258a, 258b
contact and engage with one another. Once this occurs,
the guard will maintain rigidity and resist further bending
or deformation towards a wearer’s foot.
[0023] In other embodiments, as shown in Figs. 4A-B,
one or more of the perforations 454 of the medial expan-
sion region 450 and of the lateral expansion region 452
are Y-shaped, such that edges of the perforation run par-
allel to each other in a direction from the midline of the
guard towards an outer edge of the guard, before diverg-
ing to form top and bottom inner corners 457a, 457b. The
diverging edges of the perforation extend up to and
through the outer edge of the guard to form top and bot-
tom outer corners 458a, 458b, such that outer corners
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458a, 458b are further apart in distance from inner cor-
ners 457a, 457b. Accordingly, when pressure is applied
to the top surface 402 of the guard 400. i.e. during impact
from a falling object the top and bottom inner corners
457a, 457b will contact and engage with one another, so
that the guard will maintain rigidity and resist further bend-
ing or deformation towards a wearer’s foot. Because the
top and bottom outer corners 458a, 458b are spaced
further apart than the inner corners 457a, 457b, outer
corners 458a, 458b will remain spaced apart from one
another and resist contact, while the inner corners en-
gage. This may provide advantages such avoiding noise
caused by the contact of the outer corners 458a, 458b.

Contraction Region

[0024] As shown in Figs. 2A-B, the pattern of perfora-
tions of the guard further includes a contraction region
260 situated between the medial and lateral expansion
portions 250, 252. The contraction region includes a plu-
rality of perforations 262 which do not extend through the
peripheral edges of the guard.
[0025] In some embodiments, as exemplified in Figs.
2A-B. the perforations 262 may extend entirely through
guard 200. In other embodiments, as shown in Figs. 4A-
B, one or more of the perforations of the pattern 440 of
perforations may extend only partway through the thick-
ness of the guard, such as about 25% to about 90%
through the thickness of the guard, more preferably about
35% to 90% through the thickness of the guard, or most
preferably about 40% to about 80% through the thickness
of the guard. Perforations which extend all the way
through the guard may provide advantages such as al-
lowing for relatively easier bending and contraction of the
region 260, while avoiding flattening of the shape of the
guard 200 At the same time, perforations which extend
only partway through the guard may provide advantages
such as increasing strength of the guard and resisting
deformation caused by impact.
[0026] In a preferred embodiment, as exemplified in
Fig. 2B, the contraction region 260 may include three
rows of perforations 262, including a top and bottom rows
of one or more perforations 262 having zig-zag shapes,
and a middle row of linear perforations 262. In some em-
bodiments, the perforations of the contraction region 260
may form a mirror image across a longitudinal line and/or
across a medial-lateral line
[0027] When pressure is applied to the bottom surface
204 of the guard 200, the edges of perforations 262 may
draw together, allowing the degree of longitudinal con-
cavity of the guard 200 to increase and the top and bottom
sections of the guard 232. 234 to move towards one an-
other. By contrast, when pressure is applied to the top
surface 202 of the guard 200, i.e. during impact from a
falling object, the perforations of the contraction region
260 of the guard 200 will maintain rigidity and resist fur-
ther bending or deformation of the guard 200 towards a
wearer’s foot.

Internal Metatarsal Guard

[0028] In use, in some aspects, embodiments of the
metatarsal guard 500, 600 exemplified in Figs. 5-6 may
be positioned within a shoe to form an internal guard and
may act to protect the metatarsal area of a user’s foot.
In use as an internal guard, the aforementioned embod-
iments of the internal metatarsal guard may be situated
between outer and inner layers of an upper of a shoe In
particular, in use as an internal guard, the metatarsal
guard may be situated beneath a lacing mechanism and
in some embodiments may be positioned between outer
and inner layers of a tongue portion of a shoe. In such
embodiments, the metatarsal guard may extend from a
toe region of a shoe to a collar region of a shoe, running
beneath a lacing mechanism. In other embodiments, in
which a tongue or a lacing mechanism may not be
present, the metatarsal guard may be situated in between
outer and inner layers of an upper in a vamp region of
the shoe. In some configurations, the flexible region of
the guard may be positioned between the toe region and
the collar region in the area of a user’s metatarsophalan-
geal (MCP) joints, allowing for bending of the joints during
a stride. In some embodiments, the guard may addition-
ally include one or more foam or cushioning layers which
may be situated to contact a top surface and/or a bottom
surface of the guard. Thus, metatarsal guard 500, 600
may be utilized as an internal guard in a shoe to protect
a user’s foot from falling objects or other impact events,
which would otherwise injure the foot, while also main-
taining flexibility of the foot and an unobtrusive and at-
tractive visual profile.

External Metatarsal Guard

[0029] In some aspects, as exemplified in Figs. 1, 2A-
B, 4A-B, the metatarsal guard 200, 400 may be posi-
tioned above and overlie a portion of the upper of a shoe
100 to form an external guard 110. For example, Fig. 1
depicts a shoe 100 which includes an external metatarsal
guard 110 according to an embodiment of the invention.
Such guard 110 is situated between outer and inner lay-
ers of a flap 120 connected to an upper of the shoe 100.
In some embodiments, a flap such as the flap 120 may
be connected to the upper of the shoe in a toe region,
while in other embodiments, the flap may be connected
to the upper in other regions, such as at the collar of the
shoe and/or in medial or lateral regions of the shoe. In
some aspects, the flap may have one point of connection
to the upper, while in alternative embodiments, the flap
may have multiple points of connection to the upper. In
some aspects, one or more of the points of connection
may be permanent, such as attachment by stitching,
glue, or the like. In additional embodiments, one or more
of the points of attachment may be readily removable or
detachable, such as attachment by lacing, hook and loop
fasteners, snaps, buttons, or the like. In an embodiment,
the external guard may be readily and entirely detachable
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from the upper of the shoe. In some embodiments, the
guard may additionally include one or more foam or cush-
ioning layers which may be situated to contact a top sur-
face and/or a bottom surface of the guard 110. As shown,
flap 120 may be situated over the metatarsal area of a
user’s foot to provide protection therefor and over a lacing
component for the shoe 100.

Additional Embodiments

[0030] As another example, although the metatarsal
protection devices detailed herein are predominantly
concave in a longitudinal direction and convex in a me-
dial-lateral direction, other curvatures and shapes are
contemplated. Such alternate curvatures and/or shapes
may also lend themselves to providing protection for oth-
er areas of a user’s foot, or for other areas of the body.
Indeed, it is contemplated that aspects of the aforemen-
tioned metatarsal protection devices may be utilized in
other areas of a shoe to provide protection for other areas
of a user’s foot, such as, for example, in the heel or side
of the shoe. If used for these purposes, the metatarsal
protection devices disclosed herein may be modified in
shape and contour to conform to the area of the foot being
protected.
[0031] Likewise, it is contemplated that aspects of the
aforementioned protection devices may be used to pro-
tect other areas of a user’s body, such as, for example,
the knee, elbow, etc. In particular, protective devices hav-
ing the different layers of material and varying patterns
discussed above may situated within a housing and be
adapted to overly a surface of the user’s body, such that
the applicable device could protect the relevant portion
of the body from injury. An example of this may be a knee
or elbow guard, which utilizes at least one of the embod-
iments discussed above for protective purposes. In this
manner, a user may be provided with several protective
devices that are usable to shield varying portions of the
body (e.g., including, but not limited to, the foot, knee,
elbow, etc.)

Claims

1. A wearable protective device (200, 400, 500, 600)
comprising:

a bottom surface (204, 404) configured to be
positioned adjacent a surface of a user’s body
and an opposing top surface (202, 402):a flexi-
ble section (230. 430) comprising:

a first expansion region (250, 450) disposed
in a medial region of the wearable protective
device, comprising une or more perfora-
tions (254, 454) extending through a medial
edge of the wearable protective device to
provide expansion of a medial edge of the

wearable protective device when pressure
is applied to the bottom surface;
a second expansion region (252, 452) dis-
posed in a lateral region of the wearable pro-
tective device, comprising one or more per-
forations (254, 454) extending through a lat-
eral edge of the wearable protective device
to provide expansion of a lateral edge of the
wearable protective device when pressure
is applied to the bottom surface; and
a contraction region (260, 460) disposed
between the first and second expansion re-
gions in a width direction of the wearable
protective device comprising one or more
perforations (262, 462) which contract when
pressure is applied to the bottom surface;

a first perforation-free section (232, 432); and
a second perforation-free section (234, 434);
the wearable protective device characterized
in that:
the flexible section is disposed between the first
perforation-free section and the second perfo-
ration-free section in a length direction of the
wearable protective device such that the flexible
section has a width extending in the length di-
rection of the wearable protective device, the
width of the flexible section being in the range
of 10 % to 50 % of a length of the wearable pro-
tective device.

2. The wearable protective device of claim 1, wherein
the width of the flexible section is in the range of 20
% to 40 % of the length of the wearable protective
device.

3. The wearable protective device of claim 1 or claim
2. wherein the first and second expansion regions
are configured to allow for bending when pressure
is applied to the bottom surface of the wearable pro-
tective device and the contraction region is config-
ured to resist deformation when pressure is applied
to the top surface of the wearable protective device.

4. The wearable protective device of claim 3, wherein
the first and second expansion regions are config-
ured to allow the wearable protective device to move
along with a surface of a user’s body, when pressure
is applied to the bottom surface of the wearable pro-
tective device.

5. The wearable protective device of any one of claims
1 to 4, wherein at least one perforation of the perfo-
rations extends only partway through a thickness of
the wearable protective device.

6. The wearable protective device of any one of claims
1 to 5, wherein the wearable protective device is con-
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vexly shaped in a medial-lateral direction, and con-
cavely shaped in a longitudinal direction.

7. The wearable protective device of any one of claims
1 to 6, wherein the wearable protective device com-
prises a material selected from the group consisting
of rubber, elastomer, nylon, polycarbonate, thermo-
plastic polyurethane (TPU), and any combination
thereof.

8. The wearable protective device of claim 1, wherein
the one or more perforations extending through the
medial and lateral edges of the wearable protective
device extend entirely through a thickness of the
wearable protective device.

9. The wearable protective device of claim 1 or claim
8, wherein at least one of the perforations of the con-
traction region extends only partway through a thick-
ness of the wearable protective device.

10. The wearable protective device of any one of claims
1, 8 and 9, wherein at least one of the perforations
extending through the medial edge of the wearable
protective device and at least one of the perforations
extending through the lateral edge of the wearable
protective device each comprise two corners which
are configured to engage with one another when
pressure is applied to the top surface of the wearable
protective device

11. The wearable protective device of claim 10, wherein
the corners are set inwards from an edge of the wear-
able protective device.

12. The wearable protective device of claim 11, wherein
the at least one perforation extending through the
medial edge of the wearable protective device and
the at least one perforation extending through the
lateral edge of the wearable protective device are
each Y-shaped.

13. A shoe (100), comprising:

an outsole; an upper comprising an internal sur-
face configured to receive a user’s foot and an
opposing external surface; and a wearable pro-
tective device (200, 400, 500, 600) comprising:

a bottom surface (204. 404) configured to
be positioned adjacent a surface of a user’s
body and an opposing top surface (202,
402);
a flexible section (230, 430) comprising

a first expansion region (250, 450) dis-
posed in a medial region of the weara-
ble protective device, comprising one

or more perforations (254, 454) extend-
ing through a medial edge of the wear-
able protective device to provide ex-
pansion of a medial edge of the wear-
able protective device when pressure
is applied to the bottom surface;
a second expansion region (252, 452)
disposed in a lateral region of the wear-
able protective device, comprising one
or more perforations (252, 454) extend-
ing through a lateral edge of the wear-
able protective device to provide ex-
pansion of a lateral edge of the weara-
ble protective device when pressure is
applied to the bottom surface; and
a contraction region (260, 460) dis-
posed between the first and second ex-
pansion regions in a width direction of
the protective device comprising one or
more perforations (262, 462) which
contract when pressure is applied to the
bottom surface;
a first perforation-free section (232,
432), and
a second perforation-free section (234,
434);
the shoe characterized in that the flex-
ible section is disposed between the
first perforation-free section and the
second perforation-free section in a
length direction of the wearable protec-
tive device such that the flexible section
has a width extending in a length direc-
tion of the guard, the width of the flexible
section being in the range of 10 % to
50 % of a length of the wearable pro-
tective device.

Patentansprüche

1. Tragbare Schutzvorrichtung (200, 400, 500, 600),
die umfasst:

eine untere Oberfläche (204, 404), die so aus-
gestaltet ist, dass sie benachbart zu einer Ober-
fläche eines Körpers eines Benutzers positio-
niert ist, und eine entgegengesetzte obere
Oberfläche (202, 402); einen biegsamen Ab-
schnitt (230, 430), der umfasst:

eine erste Ausweitungsregion (250, 450),
die in einer medialen Region der tragbaren
Schutzvorrichtung angeordnet ist und eine
oder mehrere Bohrungen (254, 454) um-
fasst, die sich durch einen medialen Rand
der tragbaren Schutzvorrichtung erstre-
cken, um Ausweitung eines medialen Ran-
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des der tragbaren Schutzvorrichtung bereit-
zustellen, wenn Druck auf die untere Ober-
fläche angewandt wird;
eine zweite Ausweitungsregion (252, 452),
die in einer lateralen Region der tragbaren
Schutzvorrichtung angeordnet ist und eine
oder mehrere Bohrungen (254, 454) um-
fasst, die sich durch einen lateralen Rand
der tragbaren Schutzvorrichtung erstre-
cken, um Ausweitung eines lateralen Ran-
des der tragbaren Schutzvorrichtung bereit-
zustellen, wenn Druck auf die untere Ober-
fläche angewandt wird; und
eine Verengungsregion (260, 460), die zwi-
schen der ersten und der zweiten Auswei-
tungsregion in einer Breitenrichtung der
tragbaren Schutzvorrichtung angeordnet ist
und eine oder mehrere Bohrungen (262,
462) umfasst, die sich verengen, wenn
Druck auf die untere Oberfläche angewandt
wird;
einen ersten bohrungsfreien Abschnitt
(232, 432); und
einen zweiten bohrungsfreien Abschnitt
(234, 434);
wobei die tragbare Schutzvorrichtung da-
durch gekennzeichnet ist, dass:
der biegsame Abschnitt derart zwischen
dem ersten bohrungsfreien Abschnitt und
dem zweiten bohrungsfreien Abschnitt in ei-
ner Längenrichtung der tragbaren Schutz-
vorrichtung angeordnet ist, dass der bieg-
same Abschnitt eine Breite aufweist, die
sich in der Längenrichtung der tragbaren
Schutzvorrichtung erstreckt, wobei die Brei-
te des biegsamen Abschnitts im Bereich
von 10 % bis 50 % einer Länge der tragba-
ren Schutzvorrichtung liegt.

2. Tragbare Schutzvorrichtung nach Anspruch 1, wo-
bei die Breite des biegsamen Abschnitts im Bereich
von 20 % bis 40 % der Länge der tragbaren Schutz-
vorrichtung liegt.

3. Tragbare Schutzvorrichtung nach Anspruch 1 oder
Anspruch 2, wobei die erste und die zweite Auswei-
tungsregion so ausgestaltet sind, dass sie ein Bie-
gen zulassen, wenn Druck auf die untere Oberfläche
der tragbaren Schutzvorrichtung angewandt wird,
und die Verengungsregion so ausgestaltet ist, dass
sie Verformung widersteht, wenn Druck auf die obe-
re Oberfläche der tragbaren Schutzvorrichtung an-
gewandt wird.

4. Tragbare Schutzvorrichtung nach Anspruch 3, wo-
bei die erste und die zweite Ausweitungsregion so
ausgestaltet sind, dass sie das Bewegen der trag-
baren Schutzvorrichtung gemeinsam mit einer Ober-

fläche eines Körpers eines Benutzers zulassen,
wenn Druck auf die untere Oberfläche der tragbaren
Schutzvorrichtung angewandt wird.

5. Tragbare Schutzvorrichtung nach einem der An-
sprüche 1 bis 4, wobei die mindestens eine Bohrung
von den Bohrungen sich lediglich teilweise durch ei-
ne Dicke der tragbaren Schutzvorrichtung erstreckt.

6. Tragbare Schutzvorrichtung nach einem der An-
sprüche 1 bis 5, wobei die tragbare Schutzvorrich-
tung in einer medial-lateralen Richtung konvex ge-
formt ist und in einer Längsrichtung konkav geformt
ist.

7. Tragbare Schutzvorrichtung nach einem der An-
sprüche 1 bis 6, wobei die tragbare Schutzvorrich-
tung ein Material umfasst, das aus der Gruppe aus-
gewählt ist, die aus Gummi, Elastomer, Nylon, Po-
lycarbonat, thermoplastischem Polyurethan (TPU)
und einer beliebigen Kombination davon besteht.

8. Tragbare Schutzvorrichtung nach Anspruch 1, wo-
bei die einen oder mehreren Bohrungen, die sich
durch die medialen und lateralen Ränder der trag-
baren Schutzvorrichtung erstrecken, sich vollstän-
dig durch eine Dicke der tragbaren Schutzvorrich-
tung erstrecken.

9. Tragbare Schutzvorrichtung nach Anspruch 1 oder
Anspruch 8, wobei mindestens eine von den Boh-
rungen der Verengungsregion sich lediglich teilwei-
se durch eine Dicke der tragbaren Schutzvorrichtung
erstreckt.

10. Tragbare Schutzvorrichtung nach einem der An-
sprüche 1, 8 und 9, wobei mindestens eine der Boh-
rungen, die sich durch den medialen Rand der trag-
baren Schutzvorrichtung erstrecken, und mindes-
tens eine der Bohrungen, die sich durch den latera-
len Rand der tragbaren Schutzvorrichtung erstre-
cken, jeweils zwei Ecken umfassen, die so ausge-
staltet sind, dass sie miteinander in Eingriff gelan-
gen, wenn Druck auf die obere Oberfläche der trag-
baren Schutzvorrichtung angewandt wird.

11. Tragbare Schutzvorrichtung nach Anspruch 10, wo-
bei die Ecken von einem Rand der tragbaren Schutz-
vorrichtung nach innen abgesetzt sind.

12. Tragbare Schutzvorrichtung nach Anspruch 11, wo-
bei die mindestens eine Bohrung, die sich durch den
medialen Rand der tragbaren Schutzvorrichtung er-
streckt, und die mindestens eine Bohrung, die sich
durch den lateralen Rand der tragbaren Schutzvor-
richtung erstreckt, jeweils Y-förmig sind.

13. Schuh (100), umfassend:
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eine Laufsohle; ein Obermaterial, das eine innere
Oberfläche, die so ausgestaltet ist, dass sie einen
Fuß eines Benutzers aufnimmt, und eine entgegen-
gesetzte äußere Oberfläche umfasst; und eine trag-
bare Schutzvorrichtung (200, 400, 500, 600), die um-
fasst:

eine untere Oberfläche (204, 404), die so aus-
gestaltet ist, dass sie benachbart zu einer Ober-
fläche eines Körpers eines Benutzers positio-
niert ist, und eine entgegengesetzte obere
Oberfläche (202, 402) ;
einen biegsamen Abschnitt (230, 430), der um-
fasst:

eine erste Ausweitungsregion (250, 450),
die in einer medialen Region der tragbaren
Schutzvorrichtung angeordnet ist und eine
oder mehrere Bohrungen (254, 454) um-
fasst, die sich durch einen medialen Rand
der tragbaren Schutzvorrichtung erstre-
cken, um Ausweitung eines medialen Ran-
des der tragbaren Schutzvorrichtung bereit-
zustellen, wenn Druck auf die untere Ober-
fläche angewandt wird;
eine zweite Ausweitungsregion (252, 452),
die in einer lateralen Region der tragbaren
Schutzvorrichtung angeordnet ist und eine
oder mehrere Bohrungen (252, 454) um-
fasst, die sich durch einen lateralen Rand
der tragbaren Schutzvorrichtung erstre-
cken, um Ausweitung eines lateralen Ran-
des der tragbaren Schutzvorrichtung bereit-
zustellen, wenn Druck auf die untere Ober-
fläche angewandt wird; und
eine Verengungsregion (260, 460), die zwi-
schen der ersten und der zweiten Auswei-
tungsregion in einer Breitenrichtung der
Schutzvorrichtung angeordnet ist und eine
oder mehrere Bohrungen (262, 462) um-
fasst, die sich verengen, wenn Druck auf
die untere Oberfläche angewandt wird;
einen ersten bohrungsfreien Abschnitt
(232; 432); und
einen zweiten bohrungsfreien Abschnitt
(234, 434);
wobei der Schuh dadurch gekennzeich-
net ist, dass der biegsame Abschnitt derart
zwischen dem ersten bohrungsfreien Ab-
schnitt und dem zweiten bohrungsfreien
Abschnitt in einer Längenrichtung der trag-
baren Schutzvorrichtung angeordnet ist,
dass der biegsame Abschnitt eine Breite
aufweist, die sich in einer Längenrichtung
des Schutzes erstreckt, wobei die Breite
des biegsamen Abschnitts im Bereich von
10 % bis 50 % einer Länge der tragbaren
Schutzvorrichtung liegt.

Revendications

1. Dispositif de protection pouvant être porté (200, 400,
500, 600) comprenant :
une surface inférieure (204, 404) configurée pour
être positionnée de manière adjacente à une surface
du corps d’un utilisateur et une surface supérieure
(202, 402) opposée ; une section flexible (230, 430)
comprenant :

une première région d’expansion (250, 450) dis-
posée dans une région médiale du dispositif de
protection pouvant être porté, comprenant une
ou plusieurs perforations (254, 454) s’étendant
à travers un bord médial du dispositif de protec-
tion pouvant être porté pour fournir l’expansion
d’un bord médial du dispositif de protection pou-
vant être porté lorsque la pression est appliquée
sur la surface inférieure ;
une seconde région d’expansion (252, 452) dis-
posée dans une région latérale du dispositif de
protection pouvant être porté, comprenant une
ou plusieurs perforations (254, 454) s’étendant
à travers un bord latéral du dispositif de protec-
tion pouvant être porté pour fournir l’expansion
d’un bord latéral du dispositif de protection pou-
vant être porté lorsque la pression est appliquée
sur la surface inférieure ; et
une région de contraction (260, 460) disposée
entre les première et seconde régions d’expan-
sion dans une direction de largeur du dispositif
de protection pouvant être porté comprenant
une ou plusieurs perforations (262, 462) qui se
contractent lorsque la pression est appliquée
sur la surface inférieure ;
une première section dépourvue de perforation
(232, 432) ; et
une seconde section dépourvue de perforation
(234, 434) ;
le dispositif de protection pouvant être porté
étant caractérisé en ce que :
la section flexible est disposée entre la première
section dépourvue de perforation et la seconde
section dépourvue de perforation dans une di-
rection de longueur du dispositif de protection
pouvant être porté de sorte que la section flexi-
ble a une largeur s’étendant dans la direction de
longueur du dispositif de protection pouvant être
porté, la largeur de la section flexible étant dans
la plage représentant de 10 % à 50 % d’une
longueur du dispositif de protection pouvant être
porté.

2. Dispositif de protection pouvant être porté selon la
revendication 1, dans lequel la largeur de la section
flexible est dans la plage représentant de 20 % à 40
% de la longueur du dispositif de protection pouvant
être porté.
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3. Dispositif de protection pouvant être porté selon la
revendication 1 ou la revendication 2, dans lequel
les première et seconde régions d’expansion sont
configurées pour permettre le pliage lorsque la pres-
sion est appliquée sur la surface inférieure du dis-
positif de protection pouvant être porté et la région
de contraction est configurée pour résister à la dé-
formation lorsque la pression est appliquée sur la
surface supérieure du dispositif de protection pou-
vant être porté.

4. Dispositif de protection pouvant être porté selon la
revendication 3, dans lequel les première et seconde
régions d’expansion sont configurées pour permet-
tre au dispositif de protection pouvant être porté de
se déplacer conjointement avec une surface du
corps d’un utilisateur, lorsque la pression est appli-
quée sur la surface inférieure du dispositif de pro-
tection pouvant être porté.

5. Dispositif de protection pouvant être porté selon
l’une quelconque des revendications 1 à 4, dans le-
quel au moins une perforation des perforations
s’étend uniquement partiellement à travers une
épaisseur du dispositif de protection pouvant être
porté.

6. Dispositif de protection pouvant être porté selon
l’une quelconque des revendications 1 à 5, dans le-
quel le dispositif de protection pouvant être porté est
de forme convexe dans une direction médiale-laté-
rale, et de forme concave dans une direction longi-
tudinale.

7. Dispositif de protection pouvant être porté selon
l’une quelconque des revendications 1 à 6, dans le-
quel le dispositif de protection pouvant être porté
comprend un matériau sélectionné dans le groupe
constitué par le caoutchouc, l’élastomère, le nylon,
le polycarbonate, le polyuréthane thermoplastique
(TPU) et l’une quelconque de leurs combinaisons.

8. Dispositif de protection pouvant être porté selon la
revendication 1, dans lequel les une ou plusieurs
perforations s’étendant à travers les bords médial et
latéral du dispositif de protection pouvant être porté
s’étendent complètement à travers une épaisseur
du dispositif de protection pouvant être porté.

9. Dispositif de protection pouvant être porté selon la
revendication 1 ou la revendication 8, dans lequel
au moins l’une des perforations de la région de con-
traction s’étend uniquement partiellement à travers
une épaisseur du dispositif de protection pouvant
être porté.

10. Dispositif de protection pouvant être porté selon
l’une quelconque des revendications 1, 8 et 9, dans

lequel au moins l’une des perforations s’étendant à
travers le bord médial du dispositif de protection pou-
vant être porté et au moins l’une des perforations
s’étendant à travers le bord latéral du dispositif de
protection comprennent chacun deux coins qui sont
configurés pour se mettre en prise entre eux lorsque
la pression est appliquée sur la surface supérieure
du dispositif de protection pouvant être porté.

11. Dispositif de protection pouvant être porté selon la
revendication 10, dans lequel les coins sont placés
vers l’intérieur à partir d’un bord du dispositif de pro-
tection pouvant être porté.

12. Dispositif de protection pouvant être porté selon la
revendication 11, dans lequel la au moins une per-
foration s’étendant à travers le bord médial du dis-
positif de protection pouvant être porté et la au moins
une perforation s’étendant à travers le bord latéral
du dispositif de protection pouvant être porté sont
chacune en forme de Y.

13. Chaussure (100) comprenant :
une semelle d’usure ; une empeigne comprenant
une surface interne configurée pour recevoir le pied
d’un utilisateur et une surface externe opposée ; et
un dispositif de protection pouvant être porté (200,
400, 500, 600) comprenant :

une surface inférieure (204, 404) configurée
pour être positionnée de manière adjacente à
une surface du corps d’un utilisateur et une sur-
face supérieure (202, 402) opposée ;
une section flexible (230, 430) comprenant :

une première région d’expansion (250, 450)
disposée dans une région médiale du dis-
positif de protection pouvant être porté,
comprenant une ou plusieurs perforations
(254, 454) s’étendant à travers un bord mé-
dial du dispositif de protection pouvant être
porté pour fournir l’expansion d’un bord mé-
dial du dispositif de protection pouvant être
porté lorsque la pression est appliquée sur
la surface inférieure ;
une seconde région d’expansion (252, 452)
disposée dans une région latérale du dis-
positif de protection pouvant être porté,
comprenant une ou plusieurs perforations
(252, 454) s’étendant à travers un bord la-
téral du dispositif de protection pouvant être
porté pour fournir l’expansion d’un bord la-
téral du dispositif de protection pouvant être
porté lorsque la pression est appliquée sur
la surface inférieure ; et
une région de contraction (260, 460) dispo-
sée entre les première et seconde régions
d’expansion dans une direction de largeur
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du dispositif de protection comprenant une
ou plusieurs perforations (262, 462) qui se
contractent lorsque la pression est appli-
quée sur la surface inférieure ;
une première section dépourvue de perfo-
ration (232, 432) ; et
une seconde section dépourvue de perfo-
ration (234, 434) ;
la chaussure étant caractérisée en ce que
la section flexible est disposée entre la pre-
mière section dépourvue de perforation et
la seconde section dépourvue de perfora-
tion dans une direction de longueur du dis-
positif de protection pouvant être porté de
sorte que la section flexible a une largeur
s’étendant dans une direction de longueur
de la protection, la largeur de la section flexi-
ble étant dans la plage représentant de 10
% à 50 % d’une longueur du dispositif de
protection pouvant être porté.
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