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(57) Abstract: An ankle support having a leg portion connected sidewardly and rearwardly to a foot portion by at least one elongate
resilient C-shaped member extending vertically on at least one medial or lateral side of an Achilles tendon of a wearer, wherein the
at least one C-shaped member opens forwardly around at least one medial or lateral malleoli of the wearer, and wherein the at least
one C-shaped member is constructed and arranged to allow natural functional ankle movement in both dorsiflexion and plantar flex -
ion with minimal impedance while controllably inhibiting rolling ankle movement in inversion or eversion.
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ANKLE SUPPORTS
Field

[0001] The present invention relates to ankie supports( (or braces) for sports, work and
recreational activities. '

Background

[0002) Ankle braces and adhesive sports tape are commonly used to provide ankie support
and prevent or minimise ankle ligament injuries in sports, work and recreational activities.

[0003] Conventional hinged or wrap ankle braces typically provide static lateral stability but
hinder dynamic sports performance by unduly restricting natural range of ankle motion.

[0004] Adhesive sports tape typically provides proprioception (or perception of support) but
is difficult to apply, not reusable, loosens due to persp‘iration and causes skin irritation.

[0005] A need therefore exists for ankle supports that address or alleviate at least some of
the problems described above.

Summary

[0006] According to the present invention, there is provided an ankle support having a leg
portion connected sidewardly and rearwardly to a foot portion by at least one elongate
resilient C-shaped member extending vertically on at least one medial or lateral side of an
Achilies tendon of a wéar'er, wherein the at least one C-shaped -member opens forwardly
around at least one medial or lateral malleoli of the wearer, and wherein the at least one C-
shaped member is constructed and arranged to allow natural functional ankle movement in
both dorsiflexion and plantar flexion with minimal impedance while controllably inhibiting
rolling ankle movement in inversion or eversion.

[0007] The leg portion may be connected sidewardly and forwardly to the foot portion by at
least one resilient stay. '

/
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[0008] The ankie support may have medial and lateral sides, wherein both the at least one
C-shaped member and the at least one resilient stay are provided on the lateral side of the
ankle support.

{0009} The leg portion, foot portion and at least one C-shaped member méy form a skeleton
of resilient, semi-rigid material. ’

[0010] The skeleton may be at least partially surrounded by a skin of conformable, flexible
material.

[0011] The at least one resilient stay may be removably connectable between the leg portion
and the foot portion. ‘

Y

[0012] The at least one resilient stay may include a spine of resilient, semi-rigid material.

[001 3] The spine may be at least partially surrounded by a skin of conformable, ﬂexnble
material.

[0014] The spine may be generally Y-shaped or generally X-shaped with a plurality of
branch members, wherein at least one branch member is sacrificial by being adapted to
break before other branch members,

[0015] The present invention also provides an article of footwear including an ankle support
described above.

Brief Description of Drawings

- [0016] Embodiments of the invention will now be described by way of example only wnth
reference to the accompanying drawing, in which:

Figure 1 is a front perspective view of a skeleton of an ankle support having medial and
lateral C-shaped members according to one embodiment of the present invention;

Figure 2 is a front perspective view of a skin for the skeleton of Figure 1;

Figure 3 is a front perspective view of the ankle support;

Figure 4 Is a lateral side view of the ankle support;

Figure 5 IS a front view of a resilient stay of the ankle support

Figure 6 is a rear perspective view of the resilient stay; -

Figure 7 is a rear view of the ankie support in a neutral position; .
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Figure 8 is a rear view of the ankle support in supination (or inversion);

Figure 9 is a lateral side view of the ankie suppon'in supination and plantarflexion;
Figure 10 is a lateral side view of the ankle support in dorsiﬁexion;

Figures 11 to 13 are front views of mutually different configurations of the resilient stay;

- Figures 14 and 15 are front views of the re,siliént stay in dorsiflexion and plantarflexion
respectively; '

Figure 16 is a rear view of an ankle support having a lateral C-shaped member
according to another embodiment of the present invention;

Figure 17 is a side view of the ankle support integrated with a footwear insole;

Figure 18 is a-side view of the ankle support integrated with a bootie insert for a boot;

Figure 19 is a side view of the ankie support integréted into a sports shoe;

Figure 20 is a front perspective view of a further embodiment of the ankle support
~ having a figure-of-eight shéped attachment strap;

' Figures 21 to 27 are front and rear perspective views another em'bodiment of the ankle
support having an X-shaped resilient stay in the neutral position, and during supination,
_ plantarflexion, dorsiflexion, and combinations thereof.

Figures 28 to 31 are front views of the X-shaped resilient stay in the neutral position,
and during compression (dorsiflexion), extension (plantarfiexion), and supination; and
Figure 32 is a rear view of the ankie support of Figures 21 to 27.

Description of Embodiments

~ [0017] Figures 1 to 4 illustrate an ankie support 10 according to a first embodiment of the
present invention. Refefring to Figures 1 and 2, the ankle support 10 generally includes a
skeleton 12 of a resilient, semi-rigid material, such as glass reinforced polypropylené, and a
skin 14 of conformable, flexible material, such as thermoplastic polyester- elastomer. The
skin 14 conforms and passively adheres to the skin of a wearer to provide increased
proprioceptive stimuli, feedback and awareness to a wearer in similar fashion to
conventional adhesive sports tape. Other equivalent materials may also be used. The
skeleton 12 includes a leg portion 16 connected sidewardly.aﬁd rearwardly to a foot portion
18 by lateral (out'side) and_ medial (inside) forwardly opening e{ongate resilient C-shaped
members 20, 22. The C-shaped members 20, 22 are generally, substantially or at least
partially C-shaped. Other equivalent configurations of C-shaped members or C-springs may
also be used. The leg portion 16 is, for example, shaped and dimensioned as a rearwardly
and/or forwardly opening cuff adapted to fit around a lower leg and allow rear and/or front
insertion of the leg into the leg portion 16. The leg portion 16 is optionally formed by
opposing'complementary upper portions of the C-shaped members 20, 22 so that the leg
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portion 16 has both front and/or rear access via front and/or rear openings. For exampie,
Figure 32 illustra;tes ah embodiment of the ankle support 10 having a leg portion 16 with rear
access provided by a closable rear opening. The foot portion 18 is, for example, shaped
and dimensioned to surround a heel of a foot, and extend across the foot arch forwardly of
the heel and rearwardly of the fifth metatarsal. The foot portion 18 is, for example, generally,
substantially, or at least partially U-shapéd in cross section. Referring to Figure 18, the foot
portion 18 optionally includes a heel lock portion 35 that extends up and ‘around a wearer's
heel to positively and lockingly engage the heel of the foot. Other equivalent configurations
of the leg portion 16 and the foot portion 18 may also be used. The leg portion 16 and the
foot portion 18 are respectively adjustably attachable to the lower ieg and foot via integral or
removable straps 24, 26, 28 (shown in partially broken away form in Figures 1 and 2 for
. sake of clarity). The straps 24, 26, 28 are removably fastenable to the leg portion 16, foot
portion 18 and one another by releasable fasteners, such as hook-and-loop strips, and
structural anchor slots and loops. Other equivaient strap and fastening configurations may .
also be used.

[0018] Referring to Figures 3 and 4, the skin 14 is formed over inner and outer surfaces, and
arouhd peripheral edges, of the skeleton 12 by over-moulding or co-moulding to form the
complete ankle support 10. Other equivalent composite or integral construction techniques
may aiso be used. Referring to Figure 7, the leg portion 16 includes a spaoer 30 optional
formed as part of the skin 14. The C-shaped members 20, 22 are positionable on opposite
medial and lateral sides of the Achilles tendon, and the spacer 30 is poéitionable above the
Achilles tendon. The C-shaped members 20, 22 are constructed and arranged to allow
natural functional ankie movement in both dorsiflexion and plantar flexion with minimal
i_mpédanoe while inhibiting rolling ankie movement in inversion. In other words, the shape
and configuration of the C-shaped members 20, 22 are selected to controllably deform
elastically in all three planes of motion of the ankle and foot (frontal, sagittal and horizontal)
to allow natural functional ankie movement in plantarflexion (sagittal plane) while controllably
limiting rolling ankle movement in inversion (frontal plane) and adduction (horizontal plane).
The C-shaped members 20, 22 therefore provide ankie support and inhibit ankle injury by
controlling supination of the foot. Supinantion is a tri-planar motion that involves inversion,
adduction and plantar flexion of the foot and ankle.- Although primarily concerned with
preventing inversion which is the most common form of ankle injury, the ankle support 10
optionally further or alternatively provides controlled ankie movement in eversion.

[0019] To further inhibit, prevent or minimise inversion (or supination) sprains of the ankie
(not shown), the leg portion 16 is connected sidewardly and forwardly to the foot portion 18
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on the lateral (or outer) side of the ankie support 10 by an elongate resilient stay 32. The
resilient stay 32 is removably connectable between the leg portion 16 and the foot portion
18, for example, by integral press-fit, friction-fit, slide-fit, or kéyhole connectors. Although
not shown, the ankle support 10 optionaily further or alternatively includes a resilient stay 32
on the medial (or inner) side to prevent or minimise eversion of the ankle.

[0020] Referring to Figures 5 and 6, the resilient stay 32 includes a generally Y-shaped
spine 38 of resilient, semi-rigid material, such as such as glass reinforced polypropylene,
and a skin 40 of oonforrnable, flexible material, such as thermoplastic polyester elastomer.
Other equivalent materials may also be used. The Y-shaped spine 38 includes a central
curved member having one sacrificial branch member adapted to break before the central
curved member. Figure 13 illustrates a trident-shaped resilient stay 32 having two sacrificial
branch members adapted to break before the central curved member. The upper end of the
spine 38 is provided with tabs 44 that press fit into complementéry slots formed in a lower
front edge of the leg portion 16. The lower end of the spine 38 is provided with a mushroom
~ head 42 that is pivotally received in a complementary keyhole siot formed in an upper front
edge of the foot portion 18. '

[0021] Referring to Figures 8 to 10, the medial and lateral C-éhaped‘ members 20, 22 and
the lateral resilient stay 32 fiex, twist and compress to allow natural range of ankle motion in
plantar flexion, dorsifiexion and eversion while resiliently controlling and resisting potentially
injurious range of motion in inversion. Figures 14 and 15 respectively llustrate cohpression
and tension of the resilient stay 32 during dorsiflexion and plantarflexion. The central curved
member of the spine 38 opens rearwardly to bias the resilient stay 32 towards compression
during dorsifiexion. During plantarfiexion, the central curved member of the spine 38
straightens and elongates under tension.

[0022] Referring to Figures 11 to 13, a plurality of mutually different resilient stays 32 are
optionally interchangeable to provide different levels of inversion resistance. For example,
Figures 11 and 12 respectively illustrate resilient stays 32 having long and short spines 38,
wherein the short spine 38 provides greater ihversion resistance relative to the long spiﬁé
38. The degree of inversion resistance provided by different resilient stays 32 is optionally
“varied by selecting mechanical properties of materials of the spine 38 and skin 40 to provide
different tensile strengths, durometers, elasticities and resiliencies. Further or altemnatively,
the cross section area and shape of the spine 38 are selectively varied to provide resilient
stays 32 with mutually different rigidities, resiliencies, tensile strengths and elasticities for
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different degrees of inversion resistance. The mechanical properties of the C-shaped -
members 20, 22 are optionally selectively varied in a similar fashion.

[0023] .Refen'ing to Figure 16, a second embodiment of the ankle support 10 omits the
medial C-shaped member 20 so that ankle support and inversion resistance is provided by
the lateral C-shaped member 22 and |ateral resilient stay 32. Other equivalent combinations
of lateral and/or medial C-shéped members, and lateral and/or medial resilient stays, may
also be used.

[6024] The thicknesses of the skeleton 12 and the skin 14 are selected so that the ankle
support 10 is sufficiently low profile to be removably received, or wholly or partially
integrated internally or externally, in an article of footwear. The ankle support 10 can
therefore be worn inside or outside a sock inside a normal shoe or boot. - For example,
Figure 17 illustrates the ankle support 10 integrated in with a footwear insole 36. Figure 18
lustrates, the ankie support 10 integrated with a bootle insert 34 for a boot, such as
mqtocrosé boot ((not shown). Figure 19 illustrates the ankle support 10 integrated into
articles of sports footlwear, such as running shoes, football boots, basketball shoes, etc.
- Further or alternatively, the ankle support 10 is optionally integrated in work footwear, such
as work boots, to enhance occupational health and safety by reducing workplace ankie
inversion injuries.

[0025] Figures 20 illustrates a further embodiment of the ankle support 10 in Which
~ attachment straps 24, 25, 26 are integrated into a generally X-shaped, cross-over, wrap-
around, or ﬁgure-df-eight shaped strap 24, 25, 26. The figure-of-eight shapéd strap 24, 25,
26 extends under and around the foot portion 18, crosses over itself in front of the leg and
above the foot, and then wraps around to close the leg portion 16. The figure-of-eight
shaped strap 24, 25, 26 is optionally at least partially resilient and self-fastenable onto itself,'
for example, by releasable fasteners, such as low-profile or micro hook-and-loop or touch
strip fasteners. This strap arrangement allows the ankle support 10 to be securely and
comfortably self-applied, fitted and adjusted by a wearer without prior strapping or taping
knowledge or skills so that they feel 'strapped up' or 'taped up'. In addition, this strap
arrangement provides a ‘tape-like’ feel that increases proprioceptive stimuli to prevent
injurious ankle movement in inversion by giving proprioceptive information and feedback to
the wearer of imminent onset of movement in inversion.

[0026] Figures 21 to 32 illustrate further embodiments of the ankle support 10 in which the
resilient stay 32 is generally X-shaped. The lower branches of the X-shaped resilient stay
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32 extend under and around the foot portion 18. The end portions of the lowqr branches of
the X-shaped resilient stay 32 are releasably fastenable to the foot portion 18 via hook-and-
loop fasteners, such as low profile hook-and-loop fasteners. Referting to Figure 22, the
upper branches of the X-shaped resilient stay 32 are optionally removably connectable to
front portions of the leg portion 16v via keyhole fasteners. As illustrated in Figures 23 to 27
and 32, the upper branches of the X-shaped resilient stay 32 extend beyond the keyhole
fasteners to wrap around and close the leg portion 16. In these embodiments, the extended
end portions of the upper' branches of the X-shaped resilient stay 32 are releasably
fastenable to the leg "portion 16 via hook-and-loop fasteners, such as low profile hook-and-
loop fasteners. |

[0027] Referring to Figures 28 to 31, the X-shaped resilient stay 32 has a generally similar
construction to the elongate resilient stay 32 described above. The X-shaped resilient stay
32 includes a generally X-shaped spine 38 of resilient, semi-rigid material, such as such as
glass reinforced polypropylene, and a skin 40 of conformable, flexible material, such as
thermoplastic polyester elastomer. One or more upper and lower branches on medial and
laterals sides of the X-shaped spine 38 are sacrificial and adapted to break during inversion
movement in injurious ranges. The X-shaped spine 38 includes a central triahgular cut out
that facilitates controlled range and rate of movement of the upper and lower branches
during tri-planar supination motion fhat involves inversion, adduction and plantar fiexion of
the foot and ankle. Figures 28 to 31 respectively illustrate neutral positioning, compression,
tensioning, and lateral bending of the X-shaped resilient stay 32 in‘the neutral position, and
during complex tri-planar movement involving doréiﬂexion, plantarflexion, and supination of
the ankie and foot. [0028] Embodiments of the ankle support of the present invention provide
a useful alternative to ankle braces and adhesive sports tape. Embodiments of the invention.
provide hingeless ankle supports or braces that inhibit injurious inversion of the ankle and
increase proprioceptive awareness of ankle support, position and movement. In addition,
embodiments of the invention aliow, and minimally impede, natural functional ankle
movement in plantarflexion and dorsiflexion. Embodiments of the ankle support can be self-
applied without prior specialist knowledge, and can be worn inside or outside socks in
conventional footwear.

[0029] The embodiments have been described by way of example only and modifications
are possible within the scope of the claims that follow.
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Claims

1. An ankle sUpport having a leg po_ition connected sidewardly and rearwardly to a foot
portion by at least one elongate resilient C-shaped member extending vertically on at least
one medial or lateral side of an Achilles tendon of a wearer, wherein the at least ohe C-
shaped member opens forwardly around at least one medial or lateral malleoli of the wearer,
and wherein the at least one C-shaped member is constructed and arranged to allow natural
functional ankie movement in both dorsiflexion and plantar fiexion with minimal impedance
while controllably inhibiting rolling ankie movement in inversion or eversion. |

2. An ankle support according to claim 1, wherein the leg pbrtion is connected sidewardly
and forwardly to the foot portion by at least one resilient stay. -

3.  An ankle support according to claim 2, wherein the ankle support has medial and
lateral sides, and wherein both the at least one C-shaped member and the at least one
resilient stay are provided on the lateral side of the ankle support.

4. An ankle support according to any preceding claim, wherein the ieg portion, foot portion
and at least one C-shaped member form a skeleton of resilient, semi-rigid matenial.

5. An ankle support according to claim 4, wherein the skele_toh is at least partially
- surrounded by a skin of conformable, flexible material.

6. An ankle support according to any one of claims 2 to §, wherein the at least one
resilient stay is removably connectabie between the leg poftion' ahd the foot portion.

7. An ankie support according to any one of claims 2 or 6, wherein the at ieast one
resilient stay includes a spine of resilient, semi-rigid material.

8. Anankle support according to claim 7, wherein the spine is at least partially surrounded
by a skin of conformable, flexible material.

9.  An ankle support aoéording to claim 7 or 8, wherein the spine is generally Y-shaped or
generally X-shaped with a plurality of branch members, and wherein at least one branch

member is sacrificial by being adapted to break before other branch members.

10. An article of footwear including an ankle support according to any preceding claim.
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