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position that allows upright balance to be maintained.
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COMPRESSION LEG SUPPORT
BACKGROUND OF THE INVENTION

Cross Reference.

[0001] This application is based on and claims priority to U.S. Patent Application Serial
No. 14/546,191 filed on November 18, 2014,

Field of the Invention.

[0002] This invention relates generally to a leg support, and more particularly, but not by
way of limitation, to a leg support that allows a user to walk without putting any pressure on the
user’s foot by transforming a portion of the vertical shear force to horizontal compressive force
around the user’s upper leg.

Description of the Related Art.

[0003] There are many circumstances that require a person to keep all pressure off his
or her foot or lower leg, including broken bones, sprains, tears, cuts, bruises, abrasions, burns,
and injuries due to diabetes. Typically, this necessitates the use of crutches or a wheelchair, both
of which are cumbersome and limit the mobility of the user. Many people in such circumstances
opt for a device that allows them to continue walking, such as a boot or other device designed to
minimize the impact on the injured area. These devices do not completely relieve the pressure
on the injured area, however, potentially prolonging recovery time and increasing the user’s pain.

[0004] For example, diabetes can cause a variety of injuries to a person’s foot, including
ulcers. The standard treatment for a foot ulcer is a boot with a pad surrounding the ulcer, with an
opening cut into the pad at the location of the ulcer to prevent impact to the ulcer itself. Every
step, however, impacts the skin adjaceﬁt the ulcer, pulling the healing tissue. This is not only
painful, but also delays healing. Unhealed ulcers can lead to amputation. The bést course of
treatment is to keep any and all pressure from the entire foot, but many people do not want or
cannot tolerate the resultant disruption to their lives caused by such lack of mobility.

[0005] A further consideration is that a person’s knee needs to bend to allow the person
to sit or stand without assistance. Many braces, however, are rigid at the knee and do not
provide for bending. Getting up from a seated position is very difficult, if not impossible, with a
rigid, straight leg brace.

[0006] Based on the foregoing, it is desirable to provide a leg support that transfers all of
the pressure of walking to the upper leg rather than the lower leg or foot.

[0007] It is further desirable for such a leg support to allow a user to walk without putting

any pressure on the user’s foot.
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[0008] It is further desirable for such a leg support not to touch a user’s foot at all.

[0009] It is further desirable for a user to be able to take such a leg support off and on
without having to insert his or her foot through any openings.

[0010] It is further desirable for such a leg brace to bend at the knee to allow a user to get
up from a seated position.

[0011] It is further desirable to alow the user to finely adjust the pressure of the leg
support to maximize comfort and pressure for all positions: standing, seated, and walking. It is
desirable for the user to have total control of the pressure of the leg support on the user’s leg. It
is further desirable for such a leg brace to allow small adjustments and to hold those adjustments
without constant readjustment as the leg support is used.

[0012] It is further desirable for such a leg support to have a knee hinge that bends in an
arch rather than at a 90° angle.

[0013] It is further desirable for the knee hinge of the leg support to bend or flex in only
one plane or direction.

[0014] It is further desirable for such a leg support to provide confidence in a user to
facilitate increased usage.

[0015] It is further desirable for such a leg support to be simple and consistent in usage
and design, allowing for mass production and affording removal of leg pain and pressure on leg,
knee, ankle, foot, and sole of foot without major cost of production.

[0016] It is further desirable for such a leg support to allow a user to put the leg support
on and take the leg support off easily and to quickly and accurately adjust all pressure and
clearance of the sole of the foot.

SUMMARY OF THE INVENTION

[0017] In general, in a first aspect, the invention relates to a leg support comprising an

upper assembly capable of surrounding the user’s upper leg, where the upper assembly has an

adjustable circumference; and a rod attached to the upper assembly such that moving the rod

’upward causes the circumference of the upper assembly to decrease. The rod is sufficiently long

to extend from the upper assembly past the user’s foot such that when the user takes a step on a
walking surface, the rod strikes the walking surface and causes the circumference of the upper
assembly to decrease, preventing the user’s foot from striking the walking surface.

[0018] The upper assembly may comprise a wrap and a wire assembly, where the rod is
attached to the wire assembly. The wrap may comprise a front section, a back section, and two

side sections, where the two side sections each have a double layer such that a portion of the
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front section and a portion of the back section fit between the layers of the side sections to form a
cylinder with an adjustable circumference. The wire assembly may comprise a first closure side,
a second closure side removably attached to the first closure side, and at least one wire extending
between the first closure side and the second closure side, such that the first closure side, the
second closure side, and the at least one wire surround the wrap. The first closure side may be
attached to the wrap. The first and second closure sides may each have a series of posts. The
first end of the wire may be attached to the first closure, the wire may alternately wrap around
the posts of the second closure side and the posts of the first closure side in series, and the second

end of the wire may be attached to the second closure. The wire assembly may further comprise

a tensioning device.

[0019] The rod may have at least one channel through which the at least one wire
extends. The upper assembly may further comprise two anchor bars, where the anchor bars are
attached to the wrap. The anchor bars may each have at least one channel through which the at
least one wire extends. The rod may be located between the two anchor bars with the channels
of the rod aligning with the channels of the anchor bars, such that the wire extends through one
of the channels in one of the anchor bars, through one of the channels in the rod, then through
one of the channels in the other anchor bar.

[0020] The leg support may further comprise two bars attached to the upper assembly
and extending downward, where the bars are sufficiently long to extend from the upper assembly
past the user’s foot but not as long as the rod. One of the bars may run along the inside of the
user’s leg, while the other bar and the rod run along the outside of the user’s leg. The leg support
may further comprise a cross piece connecting the two bars under, but not touching, the user’s
foot. A flat piece may be attached to the rod such that pressing the bottom of the flat piece
causes the rod to move upward. The flat piece may be connected to the cross piece via two u-
shaped connectors, where the u-shaped connectors are attached to the flat piece and extend over
the cross piece such that the flat piece cannot move substantially laterally but may move
vertically relative to the cross piece.

[0021] The bars may each comprise an upper bar, a lower bar, and a middle piece located
between the upper bar and lower bar, where the middle piece is located adjacent the user’s knee
when the leg support is in use. Each of the bars may further comprise a connector plate pivotally
connected to the upper bar, the lower bar, and the middle piece such that the bar hinges during

use. The leg support may further comprise a strap securing the two bars to the user’s lower leg.
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The rod may comprise an upper rod, a lower rod, and a spring connecting the upper rod and the

lower rod, where the spring is located adjacent the user’s knee when the leg support is in use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Figure 1 is a side view of the compression leg support in place on a user’s leg,

with the compression leg support in a non-compressed position;

[0023] Figure 2 is a side view of the compression leg support in place on a user’s leg,
with the compression leg support in a compressed position;

[0024] Figure 3 is a side view of the compression leg support in place on a user’s leg,
with the compression leg support in a bent position;

[0025] Figure 4 is a front view of the compression leg support in a non-compressed
position;

[0026] Figure 5 is a close-up front view of the upper portion of the compression leg
support in a non-compressed position;

[0027] Figure 6A is a close-up side view of the outside of the hinge assembly;

[0028] Figure 6B is a close-up side view of the outside of the hinge assembly in a bent
position;

[0029] Figure 7A is a close-up side view of the inside of the hinge assembly;

[0030] Figure 7B is a close-up side view of the inside of the hinge assembly in a bent
position;

[0031] Figure 8 is a top view of the compression leg support;

[0032] Figure 9 is a top view of the compression leg support in an open position; and

[0033] Figure 10 is an exploded top view of the compression leg support in an open
position.

[0034] Other advantages and features will be apparent from the following description and
from the claims.

DETAILED DESCRIPTION OF THE INVENTION

[0035] The devices and methods discussed herein are merely illustrative of specific

manners in which to make and use this invention and are not to be interpreted as limiting in
scope.

[0036] While the devices and methods have been described with a certain degree of
particularity, it is to be noted that many modifications may be made in the details of the

construction and the arrangement of the devices and components without departing from the



10

15

20

25

30

WO 2016/081108 PCT/US2015/055851

5

spirit and scope of this disclosure. It is understood that the devices and methods are not limited
to the embodiments set forth herein for purposes of exemplification.

[0037] In general, in a first aspect, the invention relates to a leg support 1. The leg
support 1 may wrap around a user’s upper leg 2, as shown in Figures 1 through 3. The leg
support 1 may surround the user’s lower leg 3 and foot 4. The leg support 1 may optionally have
a strap 5 that secures the leg support 1 to the user’s lower leg 3. The strap 5 may allow the user
to control their center of gravity within the leg support 1 by moving their lower leg 3 forward or
backward in the leg support 1. Alternately, the user may use the leg support 1 without the strap 5
if desired. The leg support 1 may not touch the user’s foot 4, either when the user has his or her
weight on his or her leg or not.

[0038] The leg support 1 may comprise an upper assembly 10, which surrounds the
user’s upper leg 2 when in use, and a bar and rod assembly 30, which extends from the upper
assembly 10 to beyond the user’s foot 4 when in use. During use, the user may secure the upper
assembly 10 around the user’s upper leg 2 at a comfortable tension. The user may take a step,
shifting his or her weight to the leg support 1. As the bar and rod assembly 30 extends beyond
the user’s foot 4, the bar and rod assembly 30 may come into contact with the floor before the
user’s foot 4. As a result of coming into contact with the floor, the bar and rod assembly 30 may
cause the upper assembly 10 to tighten around the user’s upper leg 2, as described below. Thus,
a portion of the vertical shear pressure from the step may be transferred into horizontal
compressional force around the user’s upper leg 2, essentially causing the user’s upper leg 2 to
bear the user’s weight, while the remainder of the vertical force is used to support in the thigh in
an upward direction. The increased compressive force may prevent the upper assembly 10 from
slipping on the user’s upper leg 2 and may keep the user’s foot 4 from ever coming into contact
with either the floor or the leg support 1. The result of this unique design may be zero pressure
on the sole of the user’s foot.

[0039] The upper assembly 10 may comprise a wrap 11 and at least one wire 12
substantially encircling the wrap 11. The wrap 11 may be formed in such a way that it may
tighten and loosen repeatedly during use without bunching. For example, as shown in Figures 8,
9, and 10, the wrap 11 may comprise a front section 13, a back section 14, a side section 15, and
an opposing side section 16. The side sections 15 and 16 may each have a double layer, such
that the sides of the front and back sections 13 and 14 may fit between the layers of the side
sections 15 and 16 to form a cylinder. The cylinder may have a larger or smaller diameter

depending on how much of the sections 13, 14, 15, and 16 overlap.
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[0040] The wires 12 may fully encircle the wrap 11, which necessitates the user slipping
the entire upper assembly 10 over his or her foot 4 and sliding it up into place on his or her upper
leg 2 for use. Alternately, as shown in the drawings, the wires 12 may attach to a closure device
17, allowing the upper assembly 10 to be opened, placed around the user’s. upper leg 2, and
closed for use. The closure device 17 may comprise a first closure side 18, which may attach to
the front section 13 of the wrap 11, and a second closure side 19, which may be secured to the
first closure side 18, such as via one or more attachment devices 20. The attachment devices 20
may be any desired attachment devices. The upper assembly 10 may open completely to go
around the user’s thigh and may close completely to allow pressure adjustment. The design of
the upper assembly 10 may allow pressure to be totally uniformly distributed around the user’s
thigh with no one pressure point causing pain and discomfort.

[0041] The wire 12 may attach to both the first closure side 18 and the second closure
side 19 such that the wire 12 extending between the first closure side 18 and the second closure
side 19 may surround the wrap 11. The wire 12 may attach to the closure 17 in such a way that
its tension may be adjusted. For example, the first closure side 18 and the second closure side 19
may each have a series of posts 21. A single wire 12 may be secured at one end to the first
closure side 18 and may then extend to the second closure side 19, where it wraps around one of
the posts 21. It may then extend back to the first closure side 18, where it wraps around another
of the posts 21. It may extend backward and forward between the first and second closure sides
18 and 19 repeatedly before finally securing at its second end to the second closure side 19. A
tensioning device 22 may be attached to the wire 12 such that tightening the tensioning device 22
may cause the wire 12 to slide along the posts 21, decreasing the circumference of the circle
formed by the wire 12 and closure device 17. Loosening the tensioning device 22 may produce
the opposite effect, assuming the tensioning device 22 was previously tightened such that there is
slack wire 12 available. Alternately, multiple wires 12 and multiple tensioning devices 22 may
be used. The use of multiple layers of wire 12 may allow a small vertical movement to translate
to a large horizontal compression. For example, ¥ inch vertical movement of the rod may equal
approximately 2 inches of compression of the horizontal components.

[0042] The wires 12 may extend through two anchor bars 23, both of which may be
attached to one of the side sections 15 or 16 of the wrap 11, depending on whether the leg
support 1 will be used on the right or left leg. Preferably, the anchor bars 23 may be attached on
the side section 15 or 16 that is on the outer side of the user’s leg, as opposed to the side adjacent

the user’s other leg. This is for the comfort of the user. The anchor bars 23 may be attached to
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the side section 15 or 16 such that they do not move relative to the side section 15 or 16, while
the wire 12 may travel through channels 24 in the anchor bars 23 such that they may freely move
laterally through the anchor bars 23 but may not move vertically.

[0043] The bar and rod assembly 30 may comprise two bars 31 extending downward
from the upper assembly 20. One bar 31 may extend downward from each of the side sections
15 and 16 of the upper assembly 20. The bars 31 may be joined at their bottoms by a cross piece
32 extending therebetween. The bars 31 may be sufficiently long that the cross piece 32 is
located below, but not touching, the user’s foot 4 when the leg support 1 is in use. A flat piece
33 may be connected to the cross piece 32 in such a way that the distance between at least one
side of the flat piece 33 and the cross piece 32 is variable. For example, as shown in the
drawings, the flat piece 33 may be connected to the cross piece 32 via two u-shaped connectors
34. The u-shaped connectors 34 may be secured to the flat piece 33 such that they extend over
the cross piece 32 adjacent the bars 31. Thus, the flat piece 33 is prevented from moving
laterally relative to the cross piece 32. One of the u-shaped connectors 34 may be short, such
that it allows minimal vertical movement of the flat piece 33 relative to the cross piece 32. The
other u-shaped connector 34 may be long, such that it allows greater vertical movement of the
flat piece 33 relative to the cross piece 32. Alternately, both u-shaped connectors 34 may be
long enough to allow vertical motion of the flat piece 33 relative to the cross piece 32. The flat
piece 33 may be generally rectangular as shown, foot-shaped, or any other desired shape and
may be large enough to cover the bottom of the user’s foot 4, as shown, or any other desired size.

[0044] A rod 35 may be attached to the flat piece 33 on the side with the long u-shaped
connector 34, and may extend upward along one of the bars 31 and between the two anchor bars
23. The rod 35 may have a plurality of channels 36 corresponding to the channels 24 in the
anchor bars 23. The wire 12 may travel through the channels 36. Thus, when the user takes a
step, the flat piece 33 may come into contact with the ground, forcing the flat piece 33 upward
relative to the cross piece 32 on the side with the long u-shaped connector 34. This may cause
the rod 35 to move upward relative to the cross piece 32, and consequently relative to the bars 31
and the upper assembly 10, as they are all connected. The rod 35 may be held in place laterally
relative to the bar 31 by one or more eyelets 37. The upward motion of the rod 35 may cause the
wire 12 to be moved upward ve;'tically at all of the points at which it extends through the
channels 36 in the rod 35. This vertical motion of the wire 12 may be limited to the area
between the two anchor bars 23, as they are secured to the wrap 11. This vertical motion may

cause the wire 12 to tighten around the wrap 11. The more times the wire 12 extends
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substantially around the wrap 11, the greater the distribution of compressive force caused by the
vertical motion of the rod 35. Thus, taking a step causes the upper assembly 10 to tighten around
the upper leg 2 of the user, allowing the user’s upper leg 2 to bear the user’s weight rather than
the user’s lower leg 3 or foot 4.

[0045] When the user shifts his or her weight to the opposite foot, the pressure may be
taken off the flat piece 33, allowing the rod 35 and consequently the wire 12 to return to their
normal positions. This increases the circumference of the upper assembly 10. This allows the
upper assembly 10 to be tight enough to be effective when needed, but loose enough to be
comfortable when not needed. The process repeats with each step.

[0046] The bar and rod assembly 30 may include further elements to allow the bar and
rod assembly 30 to bend at the user’s knee 6 for greater ease of use. For example, each of the
bars 31 may have a hinge assembly 40. The outside of the hinge assembly is shown in Figures
6A and 6B, while the inside is shown in 7A and 7B. Each bar 31 may comprise an upper bar 41,
a lower bar 42, and a middle piece 43 between the upper bar 41 and the lower bar 42. The upper
bar 42 may have a rounded corner 44 adjacent the middle piece 43, and the middle piece 43 may
have a rounded corner 45 adjacent the lower bar 42. The upper bar 41, middle piece 43, and
lower bar 42 may be connected via a connector plate 46. The upper bar 41, middle piece 43, and
lower bar 42 may be pivotally connected to the connector plate 46 via attachment devices 47,
such as screws or bolts. The rod 35 may comprise an upper rod 48, a lower rod 49, and a spring
50 connecting the upper rod 48 to the lower rod 49. Likewise, a spring 51 may be attached to the
upper bar 41 at one end and the lower bar 42 on the other end on the bar 31 opposite the bar 31
adjacent the rod 35. The foregoing elements may allow the bars 31 to bend, as shown in Figures
3, 6B, and 7B.

[0047] The pivot points of the hinge assembly 40 may facilitate the arch bend of the
user’s knee. The centér pivot point may be forward of the other two pivot points to allow the
arch movement of middle piece 43 in relation to upper bar 41 and lower bar 42. The eccentric
knee bend of the leg support 1 may allow constant pressure in all planes of movement.

[0048] The flat surfaces of the upper bar 41, lower bar 42, and middle piece 43,
combined with the spring 51, may allow for a locking position of the hinge assembly 40. Spring
tension at the knee may create pressure that makes the hinge assembly 40 return to a straight,
upright position and remain locked straight until sufficient pressure is applied to override the

inherent tendency of the hinge assembly 40 to remain straight.
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[0049] Whereas, the devices and methods have been described in relation to the drawings
and claims, it should be understood that other and further modifications, apart from those shown

or suggested herein, may be made within the spirit and scope of this invention.
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WHAT IS CLAIMED IS:

1. A leg support adapted for use on a user’s leg, where the leg comprises an upper leg, a

knee, a lower leg, and a foot, the leg support comprising:
an upper assembly capable of surrounding the user’s upper leg, where the upper
assembly has an adjustable circumference and where the upper assembly comprises:
a wrap; and
a wire assembly comprising a first closure side, a second closure side
removably attached to the first closure side, and at least one wire
extending between the first closure side and the second closure
side, such that the first closure side, the second closure side, and
the at least one wire surround the wrap; and
a rod attached to the wire assembly such that moving the rod upward causes the
circumference of the upper assembly to decrease, where the rod is sufficiently long to
extend from the upper assembly past the user’s foot such that when the user takes a step
on a walking surface, the rod strikes the walking surface and causes the circumference of
the upper assembly to decrease, preventing the user’s foot from striking the walking
surface or any part of the leg support, |
where the rod has at least one channel through which the at least one wire extends and where the
upper assembly further comprises two anchor bars, where the anchor bars are attached to the
wrap, where the anchor bars each have at least one channel through which the at least one wire
extends, and where the rod is located between the two anchor bars with the channels of the rod
aligning with the channels of the anchor bars, such that the wire extends through one of the
channels in one of the anchor bars, through one of the channels in the rod, then through one of

the channels in the other anchor bar.

2, A leg support adapted for use on a user’s leg, where the leg comprises an upper leg, a
knee, a lower leg, and a foot, the leg support comprising:

an upper assembly capable of surrounding the user’s upper leg, where the upper

assembly has an adjustable circumference, where the upper assembly comprises a wrap

and a wire assembly, and where the wrap comprises a front section, a back section, and

two side sections, where the two side sections each have a double layer such that a

portion of the front section and a portion of the back section fit between the layers of the

side sections to form a cylinder with an adjustable circumference; and
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device.

6.

11

a rod attached to the wire assembly such that moving the rod upward causes the
circumference of the upper assembly to decrease, where the rod is sufficiently long to
extend from the upper assembly past the user’s foot such that when the user takes a step
on a walking surface, the rod strikes the walking surface and causes the circumference of
the upper assembly to decrease, preventing the user’s foot from striking the walking

surface or any part of the leg support.

The leg support of Claim 1 where the first closure side is attached to the wrap.

The leg support of Claim 1 where:
the first closure side has a series of posts;
the second closure side has a series of posts;
the wire has a first end and a second end; and
the first end of the wire is attached to the first closure, the wire alternately wraps
around the posts of the second closure side and the posts of the first closure side in series,

and the second end of the wire is attached to the second closure.

The leg support of Claim 1 where the wire assembly further comprises a tensioning

The leg support of Claim 1 further comprising two bars attached to the upper

assembly and extending downward, where the bars are sufficiently long to extend from the upper

assembly past the user’s foot but not as long as the rod.

7.

The leg support of Claim 6 where the bars run along either side of the user’s leg, and

the rod runs along the outside of the user’s leg.

8.

The leg support of Claim 6 further comprising a cross piece connecting the two bars

under, but not touching, the user’s foot.
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9. A leg support adapted for use on a user’s leg, where the leg comprises an upper leg, a
knee, a lower leg, and a foot, the leg support comprising:

an upper assembly capable of surrounding the user’s upper leg, where the upper
assembly has an adjustable circumference;

a rod attached to the upper assembly such that moving the rod upward causes the
circumference of the upper assembly to decrease, where the rod is sufficiently long to
extend from the upper assembly past the user’s foot such that when the user takes a step
on a walking surface, the rod strikes the walking surface and causes the circumference of
the upper assembly to decrease, preventing the user’s foot from striking the walking
surface or any part of the leg support;

two bars attached to the upper assembly and extending downward, where the bars
are sufficiently long to extend from the upper assembly past the user’s foot but not as
long as the rod;

a cross piece connecting the two bars under, but not touching, the user’s foot; and

a flat piece with a top and a bottom, where the top of the flat piece is attached to

the rod such that pressing the bottom of the flat piece causes the rod to move upward.

10. The leg support of Claim 9 where the flat piece is connected to the cross piece via
two u-shaped connectors, where the u-shaped connectors are attached to the flat piece and extend
over the cross piece such that the flat piece cannot move substantially laterally but may move

vertically relative to the cross piece.

11. The leg support of Claim 10 where the bars each comprise an upper bar, a lower bar,
and a middle piece located between the upper bar and lower bar, where the middle piece is

located adjacent the user’s knee when the leg support is in use.

12, The leg support of Claim 11 where each of the bars further comprises a connector
plate pivotally connected to the upper bar, the lower bar, and the middle piece such that bar

hinges during use.
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13. The leg support of Claim 6 further comprising a strap securing the two bars to the

user’s lower leg.

14.  The leg support of Claim 1 where the rod comprises an upper rod, a lower rod, and a
spring connecting the upper rod and the lower rod, where the spring is located adjacent the user’s

knee when the leg support is in use.



WO 2016/081108 PCT/US2015/055851

1/8

—

48 .8
37 -
40 40
30 20
i 20 - 50
? 31 1 3
] 3 L 31
- 9 m 49
7\ i
37
4 L ) 3 . il ) 35
__AQF 34 __'J:I'_: 34
/ L IT i / |
33 FIG. 1 33 FIG. 2



WO 2016/081108 PCT/US2015/055851

2/8

—

M ,“‘%'?a{”/‘ 23
Z %o \\\
37 \\\\

40 \
T L
§\\““““a\\\\!"‘_

>0 - 41

B 48 12 >y

30 43
gjl 42

37 N 31

D

5 F

] 49
37 |\

4 )] )

I 34

33

FIG. 3



WO 2016/081108

—

PCT/US2015/055851

34 |

L0070

FIG. 4 s

|I|ﬂ’~/3dr



PCT/US2015/055851

WO 2016/081108

4/8

) \ oy =< A
INg==== B
S~ AV A
1/nﬁm /@7@ @\W . M%M% n
pgui 18] oY o] o] et

Lk [ hlblE [

i T ) A

25
36

24

| 36

22

1)
>3

N U\

12

T~

FIG. 5



WO 2016/081108 PCT/US2015/055851

5/8

—

47 — 47

—11 A —-45

Y| 47

T 46




WO 2016/081108

PCT/US2015/055851
6/8
14
) 15
/_1
23
34
N
il ' 35
S ‘U 32 H‘
||‘ ! ||
13 23
1M— S
29 — T 22
= | )
18 20 19
\ 33 J




WO 2016/081108

—

16

12

22\/ s

18 ———]

| La

PCT/US2015/055851

7/8

23
| 35

- >

23
A : 22

)
E
33




WO 2016/081108 PCT/US2015/055851

8/8

I_
10\\




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2015/055851

A. CLASSIFICATION OF SUBJECT MATTER
AG1F 5/01(2006.01)i, A41D 13/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AG1F 5/01; A63B 21/02; A61F 3/00; A61F 5/04;, A61H 1/00; A61F 5/00; A41D 13/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: leg support, brace, wire, rod, bar, tension, pressure, shear force, compress, transform

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2009-0312683 A1 (BURNS, J.) 17 December 2009 1-14
See abstract; claim 1; figures 1-11.

A US 4848326 A (LONARDO, R.) 18 July 1989 1-14
See entire document .

A US 2008-0132817 A1 (VITO, G. R.) 5 June 2008 1-14
See entire document .

A US 7815586 B2 (GRANT, W. P. et al.) 19 October 2010 1-14
See entire document .

A US 8313448 B2 (SHIMADA, K. et al.) 20 November 2012 1-14
See entire document .

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
15 January 2016 (15.01.2016) 25 January 2016 (25.01.2016)
Name and mailing address of the [SA/KR Authorized officer
International Application Division
¢ Korean Intellectual Property Office Han, Inho

189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

inb;imile No. +82-42-472-7140 Telephone No. +82-42-481-3362

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2015/055851
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009-0312683 Al 17/12/2009 US 2011-0207585 Al 25/08/2011
US 4848326 A 18/07/1989 None
US 2008-0132817 Al 05/06/2008 None
US 7815586 B2 19/10/2010 CA 2645244 Al 21/09/2006
US 2009-0124947 Al 14/05/2009
WO 2006-098864 A2 21/09/2006
WO 2006-098864 A3 23/08/2007
US 8313448 B2 20/11/2012 JP 2010-035899 A 18/02/2010
US 2010-0036302 Al 11/02/2010

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

