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(54) Title: KNEE BRACE DEVICES, SYSTEMS AND METHODS 

(57) Abstract: A knee brace (110) comprising a frame assembly (200) comprising 
221 an outer frame portion (232, 242) and an inner frame portion (234, 244). The outer 

frame portion has a first outer transverse member, a second outer transverse member, 
and an outer side member configured to extend along a length of a first side of a 
user's leg when worn by the user, the outer side member extending between the first 
outer transverse member and the second outer transverse member. The inner frame 

portion has a first inner transverse member, a second inner transverse member, and 
- an inner side member opposite the outer side member and is configured to extend 

along a length of a second side of a user's leg when worn by the user, the second 
side member extending between the first inner transverse member and the second 
inner transverse member. The outer frame portion and inner frame portion define 
a top portion (230) of the frame assembly and a bottom portion (240) of the frame 
assembly, the top and bottom portions configured to be pivotable relative to each 
other. The frame assembly additionally comprises a flex member (236) connecting 
the inner frame portion and the outer frame portion in at least one of the top and 

i bottom portions of the frame assembly. In embodiments, a securement system may 
be included to form a knee brace assembly or system.  
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KNEE BRACE DEVICES, SYSTEMS AND METHODS 

TECHNICAL FIELD 

[0001] The instant disclosure relates to devices and methods for supporting a limb or 

limbs of a user when worn. More specifically, the instant disclosure relates to devices, 

systems, and methods for supporting a knee of a user when worn.  

BACKGROUND 

[0002] Devices for supporting or stabilizing the limb or limbs of a wearer may be 

worn by a user for everyday use and/or for use when engaging in physical activity. Injuries to 

a limb or limbs are common and may affect a user's physical ability and/or athletic 

performance. For certain users it may be beneficial to use an artificial structure to support a 

limb that has been weakened or injured. Certain rigid structures may be worn through the day 

and/or when engaging in sports to provide structural support, or prevent further injury. Often 

a physician or healthcare worker may apply a custom fitted support or structure to the outside 

of user's limb to provide weight bearing support to the user's limb.  

[0003] Certain support structures for the leg or knee of a user, such as straps or braces, 

are available and may provide certain advantages such as agility, comfort, or weight bearing 

capabilities. However, certain options may be unsuitable because of particular characteristics.  

For example, sleeves that are currently available may be flexible or comfortable, but may not 

provide adequate support. In other instances, a custom fitted device may be costly and/or 

require extensive customization for a user. Additionally, certain devices that provide 

structural support may be uncomfortable, or unsuited for use in certain sports that require a 

particular level of agility or movement by the user's limbs. There is thus a need for a device 

or method for supporting a limb or limbs of a user that provides suitable weight bearing 

capability yet is flexible and comfortable enough to be used during sports and is also cost 

effective and accessible.  

SUMMARY 

[0004] Disclosed herein, in Example 1, is a knee brace comprising a frame assembly.  

The frame assembly comprises an outer frame portion and an inner frame portion. The outer 
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frame portion has a first outer transverse member, a second outer transverse member, and an 

outer side member configured to extend along a length of a first side of a user's leg when 

worn by the user, the outer side member extending between the first outer transverse member 

and the second outer transverse member. The inner frame portion has a first inner transverse 

member, a second inner transverse member, and an inner side member opposite the outer side 

member and is configured to extend along a length of a second side of a user's leg when worn 

by the user, the second side member extending between the first inner transverse member and 

the second inner transverse member. The outer frame portion and inner frame portion define 

a top portion of the frame assembly and a bottom portion of the frame assembly, the top and 

bottom portions configured to be pivotable relative to each other. The frame assembly 

additionally comprises a flex member connecting the inner frame portion and the outer frame 

portion in at least one of the top and bottom portions of the frame assembly.  

[0005] In Example 2, the knee brace of Example 1, further comprising a first 

articulation element and a second articulation element pivotably coupling the top and bottom 

portions of the frame assembly to each other.  

[0006] In Example 3, knee brace of Example 2, wherein the first articulation element 

forms a part of the outer side member, and the second articulation element forms a part of the 

inner side member.  

[0007] In Example 4, the knee brace of any of Examples 2-3, wherein the first and 

second articulation elements each comprises a first hinge and a second hinge configured to 

pivotably join the top and bottom portions to each other.  

[0008] In Example 5, the knee brace of any of Examples 1-4, wherein the first outer 

transverse member and first inner transverse member are shaped to curve from a lateral side 

of a user's thigh across the front of the user's thigh to a medial side of the user's thigh, and 

the second outer transverse member and second inner transverse member are shaped to curve 

from a lateral side of a user's shin across a front of the user's shin to a medial side of the 

user's shin.  

[0009] In example 6, the knee brace of any of Examples 1-5, wherein the outer frame 

portion and inner frame portion define an opening configured to receive a knee of a user when 

worn.  
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[0010] In Example 7, the knee brace of any of Examples 1-6, wherein the flex 

member comprises a resilient structure configured to allow the outer frame portion to flex in 

relation to the inner frame portion.  

[0011] In Example 8, the knee brace of any of Examples 1-7, further comprising a 

cushioning layer over molded around the outer frame portion.  

[0012] Disclosed herein in Example 9 is a knee brace assembly, comprising a frame 

assembly and a securement system. The frame assembly includes a top portion and a bottom 

portion pivotably coupled to the top portion. The top portion includes a top outer frame 

section, a top inner frame section, and a top flex member positioned between and attaching 

the top outer frame section and the top inner frame section. The top outer frame section 

includes a top outer transverse member oriented to extend generally across at least a part of a 

thigh of a user when worn, and a top outer side member extending from the top outer 

transverse member and is oriented to extend generally along a first length of a first side of the 

thigh of the user when worn. The top inner frame section includes a top inner transverse 

member oriented to extend generally across at least a part of the thigh of the user when worn, 

and a top inner side member extending from the top inner transverse member and oriented to 

extend generally along a first length of a second side of the thigh of the user opposite the first 

side of the thigh of the user. The bottom portion includes a bottom outer frame section, a 

bottom inner frame section, and a bottom flex member positioned between and attaching the 

bottom outer frame section and the bottom inner frame section. The bottom outer frame 

section includes a bottom outer transverse member oriented to extend generally across at least 

a part of a shin of a user when worn, and a bottom outer side member extends from the 

bottom outer transverse member and is oriented to extend generally along a second length of 

the first side of the shin of the user when worn. The bottom inner frame section includes a 

bottom inner transverse member oriented to extend generally across at least a part of the shin 

of the user when worn, and a bottom inner side member extending from the bottom inner 

transverse member and oriented to extend generally along a second length of the second side 

of the shin of the user when worn. The securement system is configured to secure the brace 

assembly against the leg of a user.  
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[0013] In Example 10, the knee brace assembly of Example 9, wherein the securement 

system includes a plurality of straps configured to secure the frame assembly to a leg of the 

user.  

[0014] In Example 11, the knee brace assembly of either of Examples 9 or 10, further 

comprising a first articulation element pivotably coupling the top outer side member to the 

bottom outer side member, and a second articulation element pivotably coupling the top inner 

side member to the bottom inner side member.  

[0015] In Example 12, the knee brace assembly of Example 11, wherein the top outer 

frame section and bottom outer frame section are connected by the first articulation element to 

form a substantially C-shaped outer frame portion.  

[0016] In Example 13, the knee brace assembly of either of Examples 11 or 12, 

wherein the top inner frame section and the bottom inner frame section are connected by the 

second articulation element to form a substantially C-shaped inner frame portion.  

[0017] Disclosed herein, in Example 14, is a knee brace system, comprising a knee 

brace and a sleeve system. The knee brace includes a frame assembly having a top portion 

and a bottom portion. The top portion includes a top outer edge and a top inner edge, and the 

bottom portion includes a bottom outer edge and a bottom inner edge, wherein the top portion 

is pivotably coupled to the bottom portion. The sleeve system includes a tubular member 

having a first end defining a first opening, a second end defining a second opening, a length 

between the first and second ends, an inner surface, and an outer surface. The sleeve system 

tubular member is configured to receive a user's leg and the frame assembly is configured to 

be positioned over a portion of the tubular member when worn, whereby the frame assembly 

can be secured to the user's leg by positioning the first end of the tubular member about and 

around a part of the top portion of the frame assembly and positioning the second end of the 

tubular member about and around a part of the bottom portion of the frame assembly.  

[0018] In Example 15, the knee brace system of Example 14, wherein the top portion 

of the frame assembly has an inner surface shaped to curve across a user's thigh, and wherein 

the bottom portion of the frame assembly has an inner surface shaped to curve across a user's 

shin when worn by a user.  
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[0019] In Example 16, the knee brace system of either of Examples 14 or 15, wherein 

frame assembly includes a first articulation element configured to be located on a lateral side 

of a user's knee and a second articulation element configured to be located on a medial side of 

a user's knee when worn by a user.  

[0020] In Example 17, the knee brace system of any of Examples 14-16, further 

comprising a cushioning layer over molded around the top outer edge and bottom outer edge.  

[0021] In Example 18, the knee brace system of any of Examples 14-17, wherein the 

frame assembly has an opening configured to receive a knee of the user when worn.  

[0022] In Example 19, the knee brace system of any of Examples 14-18, wherein the 

tubular member further comprises a first cuff adjacent the first opening and configured to be 

folded over the top outer edge of the frame assembly when the frame assembly is positioned 

over the tubular member in use, and a second cuff adjacent the second opening and 

configured to be folded over the bottom outer edge of the frame assembly when the frame 

assembly is positioned over the tubular member in use.  

[0023] In Example 20, the knee brace system of any of Examples 14-19, wherein the 

tubular member further comprises a pad configured to be located adjacent a user's knee and at 

least partially within or adjacent to the opening in the frame assembly when worn.  

[0024] Disclosed herein, in Example 21, is a method of forming a frame assembly for 

a knee brace, the method comprising forming a first frame portion, forming a second frame 

portion, and attaching a first articulation element and a second articulation element to the first 

and second frame portions such that the first and second frame portions can pivot relative to 

one another. Forming the first frame portion includes providing a first outer frame member 

and a first inner frame member. The first outer frame member has a first outer transverse 

section, a first outer side section, an inner edge and an outer edge, and the first inner frame 

member has a first inner transverse section, a first inner side section, an outer edge and an 

inner edge. A first flex member is then over molding at least partially between the outer edge 

of the first inner frame member and the inner edge of the first outer frame member. Forming 

the second frame portion includes providing a second outer frame member and a second inner 

frame member. The second outer frame member has a second outer transverse section, a 

second outer side section, an inner edge and an outer edge, and the second inner frame 
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member has a second inner transverse section, a second inner side section, an outer edge and 

an inner edge. A second flex member is then over molded at least partially between the outer 

edge of the second inner frame member and the inner edge of the second outer frame member.  

[0025] In Example 22, the method of Example 21, wherein the first frame portion has 

an inner surface shaped to curve around a user's thigh when worn by a user, and wherein the 

second frame portion has an inner surface shaped to curve around a user's shin when worn by 

the user.  

[0026] In Example 23, the method of any of Examples 21-22, wherein attaching the 

first articulation element to the first and second frame portions includes attaching the first 

articulation element to the first outer side section and to the second outer side section, and 

further wherein attaching the second articulation element to the first and second frame 

portions includes attaching the second articulation element to the first inner side section and 

the second inner side section.  

[0027] While multiple embodiments are disclosed, still other embodiments of the 

present invention will become apparent to those skilled in the art from the following detailed 

description, which shows and describes illustrative embodiments of the invention.  

Accordingly, the drawings and detailed description are to be regarded as illustrative in nature 

and not restrictive.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG.1 is a perspective view of an embodiment of a knee brace system.  

[0029] FIG. 2 is a perspective view of an embodiment of a knee brace assembly.  

[0030] FIG. 3 is a front view of an embodiment of a frame assembly.  

[0031] FIG. 4 is a side view of an embodiment of a frame assembly.  

[0032] FIG. 5 is a side view of an embodiment of a frame assembly.  

[0033] FIG. 6 is a front view of components of an embodiment of a frame assembly.  

[0034] FIG. 7 is a side view of components of an embodiment of a frame assembly.  

[0035] FIG. 8 is a side view of components of an embodiment of a frame assembly.  

[0036] FIGS. 9A-9C are side views of components of an embodiment of a frame 

assembly.  

[0037] FIG. 10 is a side view of an embodiment of a knee brace assembly.  
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[0038] FIG. 11 is a front view of an embodiment of a knee brace assembly.  

[0039] FIG. 12 is a side view of components of an embodiment of a frame assembly.  

[0040] FIG. 13 is a side view of components of an embodiment of a frame assembly.  

[0041] FIG. 14 is a side view of an embodiment of a knee brace assembly.  

[0042] FIG. 15 is a side view of an embodiment of a knee brace assembly.  

[0043] FIG. 16 is a rear perspective view of an embodiment of a knee brace assembly 

when worn.  

[0044] FIG. 17 is a rear view of an embodiment of a knee brace assembly when worn.  

[0045] FIG. 18 is a rear view of an embodiment of a knee brace assembly.  

[0046] FIG. 19 is a schematic view showing an embodiment of padding that may be 

used in a knee brace assembly.  

[0047] FIG. 20 is a perspective view of an embodiment of a sleeve assembly.  

[0048] FIG. 21 is a perspective view of an embodiment of a knee brace assembly.  

[0049] FIG. 22 is a perspective view of an embodiment of a knee brace assembly.  

[0050] FIG. 23 is a perspective view of an embodiment of a knee brace assembly.  

[0051] FIG. 24 is a perspective view of an embodiment of a knee brace assembly.  

[0052] FIG. 25 is a perspective view of an embodiment of a knee brace assembly.  

[0053] FIG. 26 is a perspective view of an embodiment of a knee brace assembly.  

DETAILED DESCRIPTION 

[0054] FIG. 1 is an overall schematic of a knee brace system 100, including a knee 

brace assembly 110, and a sleeve assembly 120. As shown in FIG. 1, the knee brace system 

100 may be configured to be worn by a user to support a thigh 50 of a user, a shin 55 of a 

user, and/or a knee 60 of a user when worn. The knee brace system 100 may include rigid or 

semi-rigid support structures that are integrated to form an overall assembly for supporting the 

leg and/or knee of a wearer. The knee brace system 100 may have a structure configured to be 

located around a user's knee 60 or knee joint with an articulation that may hinge with a user's 

thigh 50, shin 55, and/or knee 60 and provide support, and includes flex zones for a semi-rigid 

fit. In some embodiments, an over-molded flexible or resilient connection between the 
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components of the knee brace system 100 allows for an active self-adaptive flex-fit of the 

brace to be possible when a user's leg is flexing.  

Knee Brace Assembly 

[0055] FIG. 2 is an overall schematic of a knee brace assembly 110. As shown in FIG.  

2, in some embodiments, the knee brace assembly 110 includes a frame assembly 200 and a 

strap arrangement 210. As shown in FIG. 2, the knee brace assembly 110 is configured to be 

worn by a user with a first portion 212 located generally on the thigh 50 of a user, and a 

second portion 214 located generally on a shin 55 of a user. The strap arrangement 210 may 

be used to retain the frame assembly 200 against the thigh 50 and/or shin 55 of the user. The 

strap arrangement 210 may be used to retain the frame assembly 200 in position relative to the 

knee 60 of the user when worn. The knee brace assembly 110 may be formed with a first side 

72 and a second side 82. For example, the knee brace assembly 110 may be formed to have a 

suitable fit with a lateral side 70 of a user's leg and/or knee, and a suitable fit with a medial 

side 80 of a user's leg and/or knee when worn by the user.  

[0056] As shown in FIG. 2, the knee brace assembly 110 may be configured to be 

worn on a right leg of a user. In some embodiments, the knee brace assembly 110 may be 

configured to be worn on a left leg of a user. It is envisioned that a suitably shaped knee brace 

assembly 110 may be formed to be worn on either of a right leg of a user or a left leg of a 

user. That is, the knee brace assembly 110 may be configured to be interchangeable between 

a right leg or a left leg of a user. In some embodiments, a knee brace assembly 110 may be 

formed to be worn on only a right leg, or only on a left leg of a user. For example, the knee 

brace assembly 110 may be shaped to be used only on either a right leg or a left leg of a user.  

For example, a knee brace assembly 110 may be formed having a first side 72 made to be 

located on the lateral side 70 of a user's leg and/or knee, and a second side 82 made to be 

located on the medial side 80 of a user's leg and/or knee when worn.  

[0057] As used herein, "medial" refers to a location toward the middle, midline, or 

median plane of a user's body. As used herein, "lateral" refers to a location toward the side or 

outside of a user's body. That is the medial side of a user's leg is the side that faces generally 

inward toward the center of the body, i.e. toward the opposing leg. The lateral side of a user's 

leg is the side that faces generally outward from the user's body, i.e. away from the opposing 
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leg and away from the medial side of the same leg. Thus the medial side of a user's right leg 

is on the left side of the right leg, and the lateral side of a user's right leg is on the right side of 

the right foot. The medial side of a user's left leg is on the right side of the leg, and the lateral 

side of a user's left leg is on the left side of the leg.  

[0058] FIG. 3 shows a frame assembly 200 from a front view. As shown in FIG. 3, a 

frame assembly 200 may have a top portion 230 and a bottom portion 240. In some 

embodiments, the top portion 230 shown in FIG. 3 may correspond to the first portion 212 

shown in FIG. 2. In some embodiments, the bottom portion 240 shown in FIG. 3 may 

correspond to the second portion 214 shown in FIG. 2. The top portion 230 may define an 

overall outer surface 220, and the bottom portion 240 may define an overall outer surface 222.  

In some embodiments, the top portion outer surface 220 and bottom portion outer surface 222 

may be substantially convex. That is, the top portion outer surface 220 and bottom portion 

outer surface 222 may have a curved or domed shape.  

[0059] In some embodiments, the top portion 230 and bottom portion 240 may be 

connected by a first articulation element 250 and a second articulation element 260. In some 

embodiments, the first articulation element 250 may be sized, shaped, or molded to be located 

on the lateral side 70 of a user's leg or knee when worn, as shown in FIG. 2. In some 

embodiments, the first articulation element 250 may be sized, shaped, or molded to be located 

on the medial side 80 of a user's leg or knee when worn. In some embodiments, the second 

articulation element 260 may be sized, shaped, or molded to be located on the medial side 80 

of a user's leg or knee when worn, as shown in FIG. 2.  

[0060] In some embodiments, the top portion 230 may include an outer frame member 

232, an inner frame member 234, and a first flex member 236 in between. In some 

embodiments, the top portion 230 may also have an outer cushioning member 238 that defines 

an outer edge 270 of the top portion 230. In some embodiments, the top portion 230 may also 

have an inner cushioning member 274 defining an inner edge 275 of the top portion 230. As 

used herein, "edge" refers to the side along the outside limit of an object. For example, an 

outside edge of the top portion 230 may be defined by an edge of the outer cushioning 

member 238 and on an inside edge may be defined by the inner cushioning member 274.  
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[0061] In some embodiments, the bottom portion 240 may include an outer frame 

member 242, an inner frame member 244, and a second flex member 246 in between. In 

some embodiments, the bottom portion 240 may also have an outer cushioning member 248 

that defines an outer edge 272 of the bottom portion 240. In some embodiments, the bottom 

portion 240 may also have an inner cushioning member 276 that defines an inner edge 277 of 

the bottom portion 240.  

[0062] As used herein with relation to the first flex member 236 and the second flex 

member 246, "between" refers to being substantially adjacent to or into the space separating 

two objects. For example, "between" may refer to being within the space directly separating 

two objects, and may also refer to being adjacent to the space directly separating two objects.  

That is an object may be between a first and second location if a direct line from the first 

location to the second location would contact the object. And an object may between a first 

and second location if a direct line from the first location to the second location would pass 

adjacent to the object.  

[0063] As shown in FIG. 3, the frame assembly first articulation element 250 may 

contain a first hinge 252 and a second hinge 254, and the second articulation element 260 may 

contain a first hinge 262 and a second hinge 264. The frame assembly first articulation 

element 250 and second articulation element 260 may hingedly or pivotally connect or couple 

the top portion 230 and the bottom portion 240 to each other. That is the top portion 230 may 

be hingedly connected by the first articulation element first hinge 252 and second articulation 

element first hinge 262, and the bottom portion 240 may be hingedly connected by the first 

articulation element second hinge 254 and second articulation element second hinge 264. In 

this configuration, the top portion 230 and bottom portion 240 may each pivot in relation to 

the first and second articulation elements 250, 260. The top portion 230 and bottom portion 

240 thus may be pivotally hinged and hingedly move in relation to each other similar to a bi

valve shell.  

[0064] FIG. 4 is a side view of an embodiment of the frame assembly 200 showing a 

top portion 230 and a bottom portion 240. In some embodiments, FIG. 4 may be a view from 

the medial side 80 of the frame assembly 200. The top portion 230 may define an overall 

inner surface 224, and the bottom portion 230 may define an overall inner surface 226. In 
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some embodiments, the top portion inner surface 224 and bottom portion inner surface 226 

may be substantially concave. That is the top portion inner surface 224 and bottom portion 

inner surface 226 may have a curved shape. In some embodiments, the top portion inner 

surface 224 may be curved and shaped to receive the thigh of a user when worn. In some 

embodiments, the bottom portion inner surface 226 may be curved and shaped to receive a 

shin of a user when worn.  

[0065] As shown in FIG. 4, the frame assembly top portion 230 may include the outer 

frame member 232, the inner frame member 234, and the first flex member 236 in between.  

The frame assembly top portion 230 also includes the outer cushioning member 238 defining 

an outer edge 270, and the inner cushioning member 274 defining an inner edge 275. The 

frame assembly bottom portion 240 may include the outer frame member 242, and inner 

frame member 244, and a second flex member 246 in between. The frame assembly bottom 

portion 240 also includes the outer cushioning member 248 defining an outer edge 272 and 

the inner cushioning member 276 defining an inner edge 277. As shown in FIG. 4, the second 

articulation 260 includes the first hinge 262 and the second hinge 264.  

[0066] As shown in FIG. 4, the top portion outer frame member 232 may include first 

securement loops 280, 281; and the bottom portion outer frame member 242 may include 

second securement loops 282, 283. This is described further below. In some embodiments, 

the frame assembly top portion 230 may include a first securement position 290, and the 

frame assembly bottom portion 240 may also include a second securement positon 292, 

described further below.  

[0067] FIG. 5 is a side view of an embodiment of the frame assembly 200 showing the 

top portion 230 and the bottom portion 240. In some embodiments, FIG. 5 may be a view 

from the lateral side of the frame assembly 200. As shown in FIG. 5, the frame assembly top 

portion 230 may include the outer frame member 232, the inner frame member 234, and the 

first flex member 236 in between. The frame assembly top portion 230 also includes the outer 

cushioning member 238 defining an outer edge 270, and the inner cushioning member 274 

defining an inner edge 275. The frame assembly bottom portion 240 may include the outer 

frame member 242, and inner frame member 244, and the second flex member 246 in 

between. The frame assembly bottom portion 240 also includes the outer cushioning member 
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248 which defines an outer edge 272 and the inner cushioning member 276 defining an inner 

edge 277. As shown in FIG. 5, the first articulation 250 includes the first hinge 252 and 

second hinge 254.  

[0068] As shown in FIG. 5, the top portion inner frame member 234 may include third 

securement loops 284, 285; and the bottom portion inner frame member 244 may include 

fourth securement loops 286, 287. This is described further below. In some embodiments, the 

frame assembly top portion 230 may include a third securement position 294, and the frame 

assembly bottom portion 240 may include a fourth securement positon 296, described further 

below.  

[0069] FIG. 6 is a front view of an embodiment of a support structure 300 that may be 

included and/or form a portion of the frame assembly 200 shown in FIGS. 3 to 5.  

[0070] As shown in FIG. 6, the top and bottom portion outer frame members 232, 242 

of FIGS. 3 to 5 in combination may form an outer bracket 310. The top and bottom portion 

inner frame members 234, 244 of FIGS. 3 to 5 in combination may form an inner bracket 312.  

For example, the outer bracket 310 may include a first side portion 320, a first transverse 

portion 322 and a second side portion 324 corresponding to the top portion outer frame 

member 232 shown in FIGS. 3 to 5. The outer bracket 310 may also include a second side 

portion 326, a second transverse portion 328, and a first side portion 330 corresponding to the 

bottom portion outer frame member 242 shown in FIGS. 3 to 5. The inner bracket 312 may 

include a second side portion 340, a first transverse portion 342, and a first side portion 344 

corresponding to the top portion inner frame member 234 shown in FIGS 3 to 5. The inner 

bracket may also include a first side portion 346, a second transverse member 348, and a 

second side portion 350 corresponding to the bottom portion inner frame member 244 shown 

in FIGS. 3 to 5.  

[0071] As shown in FIG. 6, the outer bracket 310 may define a first outer edge 352, a 

first inner edge 354, a second inner edge 356, and a second outer edge 358. Theinnerbracket 

312 may define a first outer edge 360, a first inner edge 362 a second inner edge 364, and a 

second outer edge 366. The outer bracket 310 may define a substantially C-shaped structure.  

That is the outer bracket 310 may define a curve having an opening. The inner bracket 312 

may define a substantially C-shaped structure. That is the inner bracket 312 may define a 
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curve having an opening. As shown in FIG. 6, the outer bracket 310 and inner bracket 312 

are arranged with the outer bracket 310 opening arranged in the opposite direction as the inner 

bracket 312 opening. It is envisioned that the outer bracket 310 and inner bracket 312 maybe 

arranged with openings facing in a direction opposite that shown in FIG. 6. The outer bracket 

310 may have an opening pointed to either the lateral or medial side of a user, and the inner 

bracket 312 may have an opening pointed to either the lateral or medial side of user. The 

outer bracket 310 and inner bracket 312 may define a central opening 370 sized to receive a 

knee of auserwhenworn. The outer bracket 310 may include a first articulation point 372 

for locating an articulation (for example, the first articulation 350 shown in FIGS. 3 to 5) to 

allow the outer bracket 310 to form a top and bottom portion that can hingedly pivot in 

relation to one another. The inner bracket 312 may include a second articulation point 374 for 

locating an articulation (for example, the second articulation 260 shown in FIGS. 3 to 5) to 

allow the inner bracket 312 to form a top and bottom portion that can hingedly pivot in 

relation to one another.  

[0072] As used herein, "edge" refers to the side along the outside limit of an object.  

For example, the edge of the outer bracket 310 may be defined on the outside by a first outer 

edge 352 and a second outer edge 358. The edge of the outer bracket 310 maybe defined on 

the inside by a first inner edge 354 and a second inner edge 356. The edge of the inner bracket 

312 may be defined on the outside by a first outer edge 360 and a second outer edge 366. The 

edge of the inner bracket 312 may be defined on the inside by a first inner edge 362 and a 

second inner edge 364.  

[0073] In some embodiments, the outer bracket 310 may be joined to the inner bracket 

312 along at least a portion of the length of the outer bracket 310 and the inner bracket 312.  

For example, the outer bracket 310 may be joined to the inner bracket 312 by joining the outer 

bracket first inner edge 354 to the inner bracket first outer edge 360 by attaching a first flex 

member (for example, the first flex member 236 of FIGS. 3 to 5). For example, a first flex 

member may be attached along at least a portion of the length of the outer bracket first side 

portion 320, first transverse portion 322, and second side portion 324 corresponding to the top 

portion outer frame member 232 shown in FIGS. 3 to 5. The first flex member may also be 

attached along at least a portion of the length of the inner bracket second side portion 340, 
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first transverse portion 342, and first side portion 344 corresponding to the top portion inner 

frame member 234 shown in FIGS. 3 to 5.  

[0074] Additionally or alternatively, the outer bracket 310 may be joined to the inner 

bracket 312 by joining the outer bracket second inner edge 356 to the inner bracket second 

outer edge 366 by attaching a second flex member (for example, the second flex member 246 

of FIGS. 3 to 5). For example, a second flex member may be attached along at least a portion 

of the length of the outer bracket second side portion 326, second transverse portion 328, and 

first side portion 330 corresponding to the bottom portion outer frame member 242 shown in 

FIGS. 3 to 5. The second flex member may also be attached along at least a portion of the 

length of the inner bracket a first side portion 346, second transverse member 348, and second 

side portion 350 corresponding to the bottom portion inner frame member 244 shown in 

FIGS. 3 to 5.  

[0075] In some embodiments, a first flex member may have a first side attached along 

at least a portion of the length of the outer bracket 310, for example along the outer bracket 

first inner edge 354, and the first flex member may have a second side attached along at least 

a portion of the length of the inner bracket 312, for example along the inner bracket first outer 

edge 360. Additionally or alternatively, a second flex member may have a first side attached 

along at least a portion of the length of the outer bracket second inner edge 356 and a second 

side attached along at least a portion of the length of the inner bracket second outer edge 366.  

[0076] In some embodiments, the outer bracket first outer edge 352 may be attached 

to a cushioning member (such as the top portion outer cushioning member 238 shown in 

FIGS. 3 to 5). The outer bracket second outer edge 358 may also be attached to a cushioning 

member (such as the bottom portion outer cushioning member 248 shown in FIGS. 3 to 5).  

The inner bracket first inner edge 362 may be attached to a cushioning member (such as the 

top portion inner cushioning member 274 shown in FIGS. 3 to 5). The inner bracket second 

inner edge 364 may be attached to a cushioning member (such as the bottom portion inner 

cushioning member 276 shown in FIGS. 3 to 5).  

[0077] In some embodiments, the outer and inner brackets 310, 312 may be made 

from a rigid material that is substantially weight bearing. That is the outer and inner brackets 

310, 312 may be formed to bear weight without deforming or bending. For example, the 
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outer and inner brackets 310, 312 may be formed from material such as metal, plastic, wood, 

fiberglass, or a synthetic fiber composite such as that sold under the trade name Kevlar@. In 

some embodiments the outer and inner brackets 310, 312 may be formed from material that is 

weight bearing yet is also flexible or pliable. For example, the outer and inner brackets 310, 

312 may be formed from a polymer such as plastic or hard rubber that may deform when 

subjected to certain pressures, yet is resilient enough to maintain a suitable shape. The outer 

and inner brackets 310, 312 may be formed from a material that can be formed using available 

forming methods such as injection molding or shape molding, for example a thermoplastic 

elastomer, or thermoplastic rubber. In some embodiments, the outer and inner bracket 310, 

312 may be each made from the same material or from different material to provide a suitable 

fit or feel to a user when worn.  

[0078] FIGS. 7 and 8 are side views of an embodiment of the frame assembly 200 

shown in FIGS. 3 to 5 to illustrate certain features of the first and second articulation elements 

250 and 260. As shown in FIG. 7, the first articulation element 250 includes the first 

articulation element first hinge 252 and second hinge 254. As shown in FIG. 8, the second 

articulation element 260 includes the second articulation element first hinge 262 and second 

hinge 264. In some embodiments, the first and second articulation elements 250, 260 may be 

a plate or flat material shaped with an inner surface 384, 386 that are configured to face 

toward the leg of a user. In some embodiments the first articulation element inner surface 384 

and second articulation element inner surface 386 may each be shaped with a complementary 

fit to the side of a user's knee.  

[0079] As shown in FIGS. 7 and 8, in some embodiments, the first articulation 

element inner surface 384 and second articulation element inner surface 386 may have 

recessed holes for receiving the first hinges 252, 262 and the second hinges 254, 264. The 

first and second articulation elements 250, 260 may also include an over molding 380, 382 

that defines the inner surfaces 384, 386. For example, the first and second articulation 

elements overmolding 380, 382 may be attached to the first and second articulation elements 

250, 260 and be configured to face the leg of a user when worn. The overmolding 380, 382 

may be formed to cover the first and second articulation elements 250, 260 and define edges 

388, 389 that extend wider than the first and second articulation elements 250, 260. In some 
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embodiments, the overmolding 380, 382 may be formed from a pliable or resilient material 

such that the overmolding edges 388, 389 curve over or around a portion of the first and 

second articulation elements 250, 260. In some embodiments, the overmolding 380, 382 may 

be formed from a pliable or resilient material to provide a comfortable fit when the frame 

assembly 200 is worn by a user. In some embodiments, the second articulation element 260 

may be sized, shaped, or molded to be located on the lateral side 70 of a user's leg or knee 

when worn.  

[0080] In some embodiments, the first and second articulation elements 250, 260 may 

be formed from rigid materials such as plastic or metal. For example, the first and second 

articulation elements 250, 260 may be formed from aluminum or steel. The first and second 

articulation elements 250, 260 may include dual-axis geared hinges. A dual axis geared hinge 

design allows for a natural full range of motion and may incorporate a hyperextension 

stopping point integrated in the geometry of the hinge gearing which helps reduce the 

potential risk of the joint from passing beyond a point of extension where the risk of injury is 

amplified. For example, the first and second articulation elements 250, 260 may include a 

hyperextension stopping point that does not allow the knee of a user to hyperextend more than 

15, 10, or 5 degrees. The inside of the hinge may be over molded with flexible, soft feeling 

thermoplastic material for a comfortable fit.  

[0081] In some embodiments, the frame assembly 200 may include hinge stays 256, 

258, 266, 268 to attach the first and second articulation elements 250, 260 to the frame 

assembly 200. For example first hinge stays 256, 258 may be used to attach the first 

articulation element 250 to the frame assembly 200. Second hinges stays 266, 268 may be 

used to attach the second articulation element 260 to the frame assembly 200. In some 

embodiments, the hinge stays 256, 258,266, 268 may be formed at an offset angle from each 

other to provide particular stopping point for the first hinges 252, 262 and the second hinges 

254, 264. The hinge stays 256, 258, 266, 268 may be formed of a right material such as metal 

or plastic. In some embodiments hinge stays 256, 258,266, 268 may be formed from 

tempered aluminum. The rigid tempered aluminum hinge stays may be specially designed for 

the support & alignment requirements of the frame assembly lateral and medial sides and 
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securely fixed with the frame assembly 200, providing a reduction in the torsional forces on a 

user's joint when worn.  

[0082] FIGS. 9A - 9C illustrate an embodiment of the frame assembly 200 shown in 

FIGS. 3 to 5 to illustrate certain features of the first and second flex members 236, 246.  

Reference is made to the features of the top portion 230 shown in FIGS. 3 to 5, however, the 

same features may apply to similar elements of the bottom portion 240. As shown in FIG.  

9A, the first flex member 236 may be attached to the outer frame member 232 and inner 

frame member 234. The outer frame member 232 may be attached to the outer cushioning 

member 238, and the inner frame member 234 may be attached to the inner cushioning 

member 274. As shown in FIG. 9A, the outer frame member 232 and inner frame member 

234 may each define holes 390. In some embodiments, the holes 390 may allow ventilation 

for user when worn. In some embodiments, the holes 390 may allow an outer frame member 

232 and inner frame member 234 to be made with less material.  

[0083] In some embodiments, the first and second flex members 236, 246 may be 

made from pliable or flexible material that may deform or bend when subjected to external 

forces. For example, as shown in FIG. 9B, the first flex member 236 may be pliable or 

flexible to allow the first flex member 236 to compress or retract when subjected to a force in 

the direction of the two arrows. The force may be directed in the direction of the two arrows 

by pressure on the outer frame member 232 or the inner frame member 234. A pliable or 

flexible material may allow the first flex member to act as a bumper or shock absorber. A 

pliable or flexible material may also allow the outer frame member 232 and inner frame 

member 234 to move relative to one another and create a fit that is suitable for the size and 

shape of a user's leg when worn.  

[0084] In some embodiments, the first and second flex members 236, 246 may be 

made from resilient or elastic material that may retract or reform into an original shape when 

a force is released. For example, as shown in FIG. 9C, the first flex member 236 may be 

resilient or elastic to retract or reverse into an original shape in the direction of the arrows. For 

example, a force may be first applied in the direction of the arrows in FIG. 9B. When the 

force is released, the first flex member 236 may retract into its original shape in the direction 

of the arrows in FIG. 9C. In some embodiments, the first flex member 236 may include a 
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ridge 392 to bias the first flex member 236 in a direction when compressed and provides 

added shock absorbing capability. In some embodiments, the first and second flex members 

236, 246 may be made from material such as rubber or a polymer that is pliable and flexible.  

In some embodiments, the outer cushioning member 238 and inner cushioning member 274 

may be made from the same material as the first flex member 236.  

[0085] In some embodiments, the knee brace assembly 110 may include a device for 

attaching the frame assembly 200 to the leg of a user. In some embodiments, a sleeve may be 

used as a securement system for covering the frame assembly 200 and keeping the frame 

assembly 200 secured to a user's leg. In some embodiments, the securement system may 

secure the frame assembly 200 to the leg of a user by wrapping around the frame assembly 

200 and the user's leg. In some embodiments, the securement system may include a strap 

arrangement 210 such as those shown in FIG. 10. For example, a strap arrangement 210 may 

include straps or harnesses that secure portions of the frame assembly 200 against a user's leg 

when worn and allow the frame assembly 200 to pivot, hinge, or move with the user's leg.  

[0086] FIG. 10 is a side view of the knee brace assembly 110 showing the frame 

assembly 200 and strap arrangement 210 of FIG. 2, to illustrate additional features. As shown 

in FIG. 10, the strap arrangement 210 may include straps for retaining the frame assembly 200 

against the leg of a user when worn. For example, the strap arrangement 210 may comprise at 

least a first strap 410 and a second strap 420. The first strap 410 maybe used to retain the 

top portion 230 of the frame assembly 200 against the thigh of a user when worn. The second 

strap 420 may be used to retain the bottom portion 240 of the frame assembly 200 against the 

shin of a user when worn.  

[0087] FIG. 11 is a front view of the knee brace assembly 110 showing additional 

features of the frame assembly 200 and strap arrangement 210. As shown in FIG. 11, the 

frame assembly 200 may be joined to the strap arrangement 210 via the first securement 

position 290 and the second securement position 292.  

[0088] For example, the strap assembly first strap 410 may have a first end 412, a 

second end 414, and a length in between 416. In some embodiments, the first strap first end 

412 may be attached to the frame assembly top portion 230 at the first securement position 

290. The first strap second end 414 may be fed through the top portion third securement 
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loops 284, 285 and folded back to contact the length 416 of the first strap 410. For example, 

the length 416 of the first strap 410 may include a fastener, such as a snap fit or a hook and 

loop fastener such as Velcro, to attach the first strap second end 414 along the length 416 of 

the first strap 410.  

[0089] In some embodiments, the strap assembly second strap 420 may have a first 

end 422, a second end 424, and a length in between 426. In some embodiments, the second 

strap first end 422 may be attached to the frame assembly bottom portion 240 at the second 

securement position 292. The second strap second end 424 may be fed through the bottom 

portion fourth securement loops 286, 287 and folded back to contact the length 426 of the first 

strap 420. For example, the length 426 of the second strap 420 may include a fastener, such 

as a snap fit or a hook and loop fastener such as Velcro, to attach the second strap second 

end 424 along the length 426 of the second strap 420. Using the first and second straps 410, 

420 in this configuration may secure the top portion inner frame member 234 against the thigh 

of a user when worn, and the bottom portion inner frame member 244 against the shin of a 

user when worn.  

[0090] As shown in FIGS. 12 and 13, the frame assembly top portion 230 may have 

structural elements integrally formed to receive the first strap 410. In some embodiments, the 

frame assembly 200 may have multiple structural elements to receive a strap arrangement 210 

having straps or belts. Reference will be made in FIGS. 12 and 13, with description to the top 

portion inner frame member 234, however it to be understood that this description may also 

describe additional elements located on the top portion outer frame member 232, and bottom 

portion outer and inner frame member 234 disclosed in FIGS. 4 and 5.  

[0091] As shown in FIG. 12, the top portion inner frame member 234 includes the 

third securement loops 284, 285. The securement loops 284, 285 may include holes or spaces 

from the top portion outer surface 220 through to the top portion inner surface 224. As shown 

in FIG. 13, a strap may be attached to the top portion inner frame member 234 by threading a 

strap through securement loops 284, 285 in the path shown by the arrow. For example, the 

first strap second end 414 may be passed or threaded through the securement loop 284, 285 

and doubled back.  
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[0092] In some embodiments, the top and bottom portions 230, 240 of the frame 

assembly 200 may be secured to the leg of a user using a similar securement system such as a 

strap arrangement 210 as previously described. As shown in FIGS. 14 and 15, a third strap 

430 may be used to secure the top portion 230 of the frame assembly 200 to a user's thigh, 

and a fourth strap 440 may be used to secure the bottom portion 240 of the frame assembly 

200 to a user's shin. For example, the third strap 430 may have a first end 432, a second end 

434, and a length 436 in between. The third strap 430 may have the first end 432 attached to 

the third securement position 294. The third strap second end 434 may be fed through the top 

portion outer frame member first securement loops 280, 281 and overlapped with the third 

strap length 436. The length 436 of the third strap 430 may include a fastener (not shown), 

such as a snap fit or a hook and loop fastener such as Velcro®, to attach the third strap second 

end 434 along the length 436 of the third strap 430 to keep it in place.  

[0093] As shown in FIGS. 14 and 15, a fourth strap 440 may be used to secure the 

bottom portion 240 of the frame assembly 200 to a user's shin. For example, the fourth strap 

440 may have a first end 442, a second end 444, and a length 446 in between. The fourth 

strap 440 may have the first end 442 attached to the fourth securement position 296. The 

fourth strap second end 444 may be fed through the bottom portion outer frame member 

second securement loops 282, 283 and overlapped with the fourth strap length 446. The 

length 446 of the fourth strap 440 may include a fastener (not shown), such as a snap fit or a 

hook and loop fastener such as Velcro®, to attach the fourth strap second end 444 along the 

length 446 of the fourth strap 440 to keep it in place.  

[0094] FIG. 16 is a rear view of the frame assembly 200 when worn by a user. As 

shown in FIG 16 the frame assembly 200 may be worn by a user by placing the top portion 

230 over the user's thigh and the bottom portion 240 over the user's shin 55. The frame 

assembly 200 may be positioned to be worn to support the user's knee 60. In some 

embodiments, after the frame assembly 200 is in position, a securement system such as a 

sleeve or strap may be placed over the frame assembly 200 to hold it in positon against the 

user's leg when worn.  

[0095] In some embodiments, the top portion 230 may be attached to the user's thigh 

by attaching the first end 432 of the third strap 430 to the frame assembly 200, and passing the 
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third strap length 436 behind the user's thigh 50. The second end 434 is passed through the 

securement loops (shown in FIG. 4) and folded back over to attach to the third strap length 

436. After attaching the third strap 430, the first strap 410 may be secured to the user's thigh 

50 by attaching it over the third strap 430. The first end 412 of the first strap 410 may be 

attached to the frame assembly top portion 230 and the length 416 of the first strap 410 is 

passed behind the user's thigh 50. The second end 414 of the first strap 410 is passed through 

the securement loops (shown in FIG. 5) and folded back over to attach to the first strap length 

416.  

[0096] In some embodiments, the bottom portion 240 may be attached to the user's 

shin by attaching the first end 442 of the fourth strap 440 to the frame assembly 200, and 

passing the fourth strap length 446 behind the user's shin 55. The second end 444 (hidden 

from view) is passed through the securement loops (shown in FIG. 4) and folded back over to 

attach to the fourth strap length 446. After attaching the fourth strap 440, the second strap 

420 may be secured to the user's shin 55 by attaching it over the fourth strap 440. The first 

end 422 of the second strap 420 may be attached to the frame assembly bottom portion 240 

and the length 426 of the second strap 420 is passed behind the user's shin 52. The second 

end 424 of the second strap 420 is passed through the securement loops (shown in FIG. 5) and 

folded back over to attach to the second strap length 426.  

[0097] It is envisioned, that the third and first straps 430, 410 may be attached to each 

other, for example by having similar attachment mechanism on both the third and first straps 

430, 410. It is also envisioned, that the second and fourth straps 420, 440 may be attached to 

each other, for example by having similar attachment mechanism on both the second and 

fourth straps 420, 440. For example, as shown in FIG. 17, the first and third second strap 

ends 414, 434 may each have one of a hook or loop from a hook and loop device such as 

Velcro. The first and third strap lengths 416, 436 may have a corresponding hook or loop. In 

this manner, the first strap second end 414 may be attached to either of the first or third strap 

lengths 416, 436. Similarly, the third strap second end 434 may be attached to either of the 

first or third strap lengths 416, 436.  

[0098] As shown in FIG.17, the second and fourth second strap ends 424, 444 may 

each have one of a hook or loop from a hook and loop device such as Velcro®. In some 
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embodiments, the first, second, third, and fourth straps 410, 420, 430, 440 may be color coded 

to guide a proper securement position or securement assembly sequence. In the some 

embodiments, the first and third strap 410, 430 may be connected to each other to provide a 

unitary fit. In some embodiments, the second and fourth strap 420, 440 may be connected to 

each other to provide a unitary fit. The second and fourth strap lengths 426, 446 may have a 

corresponding hook or loop. In this manner, the second strap second end 424 may be attached 

to either of the second or fourth strap lengths 426, 446. Similarly, the fourth strap second end 

444 may be attached to either of the second or fourth strap lengths 426, 446.  

[0099] FIG. 18 is a rear view of the frame assembly 200 to illustrate an additional 

embodiment. As shown in FIG. 16, the frame assembly 200 top portion 230 may have an 

inner surface 224 and the bottom portion 240 may have an inner surface 226. In some 

embodiments, the top and bottom portion inner surfaces 224, 226 may be relatively curved. In 

some embodiments, the top portion inner surface 224 may be curved with a concave shape to 

receive the thigh of a user. In some embodiments, the bottom portion inner surface 226 may 

be curved with a concave shape to receive the shin of a user. As shown in FIG. 18, the frame 

member may include padding 450,452 such as that shown on the top and bottom inner 

surfaces 224, 226. The padding 450, 452 may provide additional comfort or fit for the leg of 

a user when the frame assembly 200 is worn. The padding may be flexible or bendable to 

comply with the shape of the inner surfaces 224, 226 of the top and bottom portions 230, 240.  

As shown in FIG. 18, the padding may be removable, as the bottom padding 452 is shown 

partially removed. Being removable may allow a user to remove the padding 450 and 452 to 

be washed or exchanged.  

[00100] FIG. 19 contains an embodiment of padding 454 that may be used with the 

frame assembly 200. The padding 454 may have an inner surface 456 that is designed to face 

the leg of a user when worn. The inner surface 456 of the padding may be constructed with a 

pattern, such as a triangular or diamond pattern that is repeated to create an overall pattern.  

The pattern used may be one that is suitable for the padding material to be bent or curved to 

fit within a frame assembly 200 without breaking.  

Sleeve Assembly 
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[00101] In some embodiments, the knee brace assembly 110 described in FIGS. 2 to 

18 may be used with a sleeve assembly 120, such as shown in FIG. 1.  

[00102] As shown in FIG. 20, in some embodiments, the sleeve assembly 120 may 

include a tubular member 500 having a first end 510, a second end 512, and a length in 

between514. The tubular member first end 510 may define a first opening 520, and the 

tubular member second end 512 may define a second opening 522. The tubular member 500 

may have a first inner diameter 530 at a section near the first end 510, and a second inner 

diameter 532 at a section near the second end 512. The first inner diameter 530 may be sized 

to receive the thigh 50 of a user when worn. The second inner diameter 532 may be sized to 

receive the shin 55 of a user when worn. In some embodiments, the various dimensions of the 

tubular member 500, such as the length 514, and the first and second inner diameter 530, 532 

may be adjustable, or custom fitted to correspond to an anatomy of a user.  

[00103] In some embodiments, the tubular member 500 may have a first outer surface 

534, a second outer surface 536, and a third outer surface 538. The tubular member first end 

510 may include a first cuff 540 surrounding the first opening 520. The tubular member 

second end 512 may include a second cuff 542 surrounding the second opening 522. The first 

and second cuffs 540, 542 may include additional feature such as a first closing device 526 

and a second closing device 528. The first and second closing devices 526, 528 may include 

an elastic material, an elastic band, a belt, or any other means of adjusting the first and second 

openings 520, 522.  

[00104] In some embodiments, the tubular member 500 may be formed from cloth, or 

textile that is relatively nonelastic. For example, the tubular member 500 may be formed from 

cloth or textile that is not elastic or stretchable. In some embodiments, the tubular member 

500 may be formed from material that is elastic or stretchable. For example, the tubular 

member 500 may be formed from an elastic material that can compress or contract when 

placed on a leg of a user. In some embodiments, the first, second, and third outer surfaces 

534, 536, 538 may include additional texture or surface material. For example, the first, 

second, or third outer surfaces 534, 536, 538 may include a non-slip material such as silicone, 

and/or include a non-slip pattern such as a raised surface.  
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[00105] The sleeve assembly 120 may be worn by a user by placing a foot or leg of a 

user into the tubular member first opening 520 and advancing the user's foot or leg along the 

length 514 of the tubular member 500. The user may advance the tubular member 500 along 

the leg until the foot and/or a portion of the user's leg is advance through the tubular member 

second opening 522.  

[00106] As shown in FIG. 21, the sleeve assembly 120 may be used with the frame 

assembly 200 to form a knee brace system 100. As shown in FIG. 21, the knee brace 

assembly 110 may be worn over the sleeve assembly 120 on the leg of a user. In some 

embodiments, the sleeve assembly 120 may be sized to fit the frame assembly 200. For 

example, the length or outer diameter of the sleeve assembly 120 may be sized to correspond 

to the length or inner diameter of the frame assembly 200. In some embodiments, the tubular 

member 500 may be longer than the frame assembly 200. For example, the tubular member 

500 may have a first portion 550 that is not covered by the frame assembly top portion 230, 

and a second portion 560 that is not covered by the frame assembly bottom portion 240 when 

worn.  

[00107] In some embodiments, the knee brace system 100 may be worn by first placing 

the sleeve assembly 120 on a user's leg, followed by placing the knee brace assembly 110 on 

the user's leg over the sleeve assembly 120. For example, as shown in FIG. 21, the sleeve 

assembly 120 may be worn by a user by placing a foot or leg of a user into the tubular 

member first opening 520 and advancing the user's foot or leg along the length 514 of the 

tubular member 500 until the foot and/or a portion of the user's leg is advanced through the 

tubular member second opening 522. After placing the sleeve assembly 120 on the user's leg, 

the knee brace assembly 110 may be placed on the user's leg by attaching the frame assembly 

200 to the user's leg using a securement system such as the strap arrangement 210 previously 

described with reference to FIGS. 16 and 17.  

[00108] As shown in FIG. 22, after attaching the frame assembly 200 to the user's leg, 

the sleeve assembly 120 may be further manipulated to provide a more customized fit. In 

some embodiments, the sleeve assembly first portion 550 may be folded or rolled over the top 

portion 230 of the frame assembly 200 by inverting the tubular member first cuff 540 and 

advancing it over the outside of the knee brace assembly 110. The sleeve assembly second 
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portion 560 may by folded or rolled over the bottom portion 240 of the frame assembly 200 

by inverting the tubular member second cuff 542 and advancing it over the outside of the knee 

brace assembly 110. As shown in FIG. 22, this configuration allows the tubular member first 

outer surface (535 shown in FIG. 20) to fold over and contact the frame assembly first outer 

surface 220 (shown in FIG. 3). As shown in FIG. 22, the tubular member second outer surface 

(538 shown in FIG 20) may be folded over and allowed to contact the frame assembly second 

outer surface 222 (shown in FIG. 3). In some embodiments, the tubular member first and 

second outer surface 535, 538 may include a non-slip or low slip surface, which may provide 

further securement to prevent the knee brace assembly 110 from moving relative to the user's 

leg when worn.  

[00109] As shown in FIG. 23, in some embodiments, the knee brace system 100 may 

be in position on a user's leg with the sleeve assembly length 514 under the frame assembly 

200, and a first and second portion 550, 560 over the top portion 230 and bottom portion 240 

of the frame assembly 200. In some embodiments, the tubular member 500 may provide a 

further secured fit with the user's leg by positioning the first cuff 540 and second cuff 542 

around the circumference of the user's leg and frame assembly 200 and inside the frame 

assembly central opening 370. For example, the tubular member first cuff 540 may be placed 

around the circumference of the user's leg and the frame assembly 200 and be positioned 

within the frame assembly central opening 370 adjacent the frame member top portion inner 

edge (275 shown in FIG. 3). Additionally or alternatively, the tubular member second cuff 

542 may be placed around the circumference of the user's leg and the frame member 200 and 

be positioned within the frame assembly central opening 370 adjacent the frame member 

bottom portion inner edge (277 shown in FIG. 3). In this arrangement, the first cuff 540 

provide a tight or snug fit between the user's knee 60 and the frame member top portion inner 

edge 275 in the front of the user's leg, and adjacent the bottom of a user's hamstring at the 

back of the user's leg. The second cuff 542 may also provide a tight or snug fit between the 

user's knee 60 and the frame member bottom portion inner edge 277 in the front of the user's 

leg, and adjacent the top of a user's calf at the back of the user's leg. This configuration may 

provide additional securement of the frame assembly 200 along the length of a user's leg 

when worn.  
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[00110] As shown in FIG. 24, in some embodiments, the sleeve assembly 120 may 

comprise a tubular member 600 having additional features. For example, as shown in FIG.  

24, the tubular member 600 may have pads 610, 612, 614 attached or integrated with the 

tubular member 600. For example, a knee pad 610 may be configured to be located near a 

user's knee or patella when worn to cover part of a user's knee. In the embodiment shown in 

FIG. 24, the knee pad 610 may be configured to substantially cover a user's knee cap or 

patella when worn. In other embodiments, portions of the knee pad 610 may be removed in a 

region proximate a user's knee or patella. For example, the knee pad 610 may be configured 

as a circular or toroidal shape, with an opening to receive a user's patella when worn. In an 

additional embodiment, a circular knee pad 610 may form a patella buttress for supporting a 

user's patella when worn.  

[00111] In some embodiments, the tubular member 600 may also include padding 

attached to the tubular member first portion 650 and/or second portion 660. In some 

embodiments a first pad 612 may be included with the tubular member first portion 650, and a 

second pad 614 may be included with the tubular member second portion 660. In some 

embodiments, the first pad 612 may be configured to cover or protect a user's upper leg, for 

example the thigh 50. In some embodiments, the second pad 614 may be configured to cover 

or protect parts of a user's lower leg on the front or the back. For example, the second pad 614 

may be configured to be located adjacent to a user's calf or a shin 55 when worn.  

[00112] As shown in FIG. 25, the tubular member 600 may form part of a knee brace 

system 100 that provides an additional fit or protection to a user. For example, the sleeve 

assembly tubular member 600 that includes padding may be placed on the leg of a user with a 

similar procedure as described in reference to FIGS. 20 to 23. As shown in FIG. 25, the knee 

pad 610 may be located within the frame assembly central opening 370 and aligned to cover a 

user's knee 60. In some embodiments, the tubular member 600 may be placed on a user's leg 

with the pads 610, 612, 614 shown in FIG. 24, in a suitable position for interacting with a 

brace for a user's knee, such as the knee brace assembly 110 previously described. In some 

embodiments, the knee brace assembly 110 previously described in FIGS. 2 to 18, may be 

placed over a tubular member 600, with the top portion 230 located adjacent the first pad 612.  
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Similarly, the knee brace assembly bottom portion 240 may be placed adjacent the tubular 

member second pad 614.  

[00113] As shown in FIG. 26, after positioning the sleeve assembly tubular member 

600 over the leg of a user, the knee pad 610 is positioned within the frame assembly central 

opening 370. As in the procedure described above with reference to FIG. 230, the tubular 

member 600 may include a first cuff 640 and second cuff 642 that are folded over the knee 

brace assembly 110 and form a fit with the user's leg to prevent movement of the knee brace 

system 100 relative to the user's knee when worn. In some embodiments, the tubular member 

600 may be a suitable length to allow the first cuff 640 and the second cuff 642 to overlap 

when folded over the knee brace assembly 110. For example, the first cuff 540 may be folded 

over the knee brace assembly 110 and advanced past the central opening 370. Similarly, the 

second cuff may be folded over the knee brace assembly 110 and advanced past the central 

opening 370. Thus, in such an embodiment, after the first and second cuffs 640, 642 are in 

position, the knee brace assembly 110 may be substantially covered such that no parts of the 

knee brace assembly 110 are exposed. In some embodiments, the first and second cuffs 640, 

642 may overlap after folding over the knee brace assembly 110. This may allow the sleeve 

assembly 120 to cover all external rigid parts of the knee brace assembly 110. Providing a 

system that allows all hard portions of a brace provides a desirable feature that addresses the 

regulations of sports that require no exposed hard parts on protective devices.  

[00114] It is envisioned that the tubular members 500, 600 shown in FIGS. 20 to 26 

may be used with knee braces or brace assemblies other than those described herein. That is, 

the sleeve assembly 120 may be used with knee braces or knee brace assemblies that are 

readily available in alternative configurations than those described herein.  

Knee Brace System 

[00115] As described herein, the knee brace assembly may be used with a sleeve 

assembly to form a knee brace system in combination. The knee brace assembly may include 

a molded high-impact support structure. The knee brace assembly may include rigid or semi

rigid lateral and medial support structures that are integrated to form an overall frame 

assembly. The knee brace assembly may include a first and second C-shaped support 

structures, and may include nested C-shaped support structures. The knee brace assembly may 
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include a first lateral C-shape structure surrounding a smaller medial C-shaped structure, 

inverted in relation to the first lateral C-shape structure to create a lightweight, low profile, 

anatomically contoured, and/or articulating configuration, surrounding a user's knee or knee 

joint. The lateral and medial C-shaped structures may include hinges that provide a direct 

connection between the top and bottom portions and to fully integrate the brace & hinge 

assembly, while also allowing for targeted flex zones, for a semi-rigid fit.  

[00116] In some embodiments, an over-molded flexible or resilient connection between 

the frame assembly members allows for an active self-adaptive flex-fit of the brace to be 

possible when a user's leg is flexing. Additionally, the thigh or calf musculature expansion & 

contraction and the compressive joint load produced by the weight of the body are 

accommodated by the flex-fit configuration. The over molded flex-fit zones connecting the C

shaped structures may also provide the ability for the overall sizing to adapt to the size of the 

user with a custom feeling fit within the targeted size range. This allows the brace to achieve a 

close, comfortable, correct fit for a broad range of users of various sizes.  

[00117] An over-molded feature allows the brace to constantly interface with the user's 

body when in motion for the ideal fit while maintaining the integrity of the brace support 

performance with superior comfort. The over-molded material may also include the perimeter 

of the entire brace, providing a soft transition at the edges.  

[00118] In some embodiments, the inner surface of the over molded semi-rigid 

structure is enhanced by comfortable foam lining pads in the thigh and shin contact areas of 

the brace that follow the anatomical contour of the brace and adjust with the self-adaptive flex 

fit of the brace. The pads may feature a multi-directional flexible design, with air-flow 

channels, moisture wicking, four-way stretch, and/or cover material, and are easily removed 

and reattached for washing.  

[00119] In some embodiments, a securement system such as a strap assembly is used to 

attach the brace assembly to a user. The securement system is strategically positioned with 

pivot hardware anchored at the connections, with straps wrapping through the frame assembly 

providing direct tension transfer support within each of the top and bottom portions of the 

frame assembly. Multiple upper and upper and lower straps may allow for customization of 

adjustment for leg volume and preferred tension, for a precise, comfortable fit and anti
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migration of the knee brace assembly during activity. In some embodiments, the straps may 

include comfortable, woven loop material, integrated with nylon webbing attached to pivot 

hardware and fixed to attachment positions. In some embodiments, the straps may be color 

coded to assist in directing a sequence of strapping for brace fitting. The strap assembly 

provides an easy-to-use, comfortable fit for extended periods of use and allows for 

replacement if a strap were to be lost or damaged.  

[00120] In some embodiments, an anatomically patterned, four-way stretch, 

comfortable compression sleeve is integrated into the knee brace system. The sleeve may 

provide a moisture wicking anti-chaffing base layer between the skin and the brace assembly.  

With the brace and strap assembly in place on a user, the sleeve assembly ends may be 

wrapped over the upper and lower brace assembly, completely covering the frame assembly 

and strap assembly, providing an enhanced and evenly distributed compression fit. The sleeve 

assembly also inhibit strap ends being unintentionally loosened during activities and covers 

the over molded structure with a soft, close fitting cover. The sleeve assembly may have 

cuffs that may positioned adjacent to above and below the knee for a secure fit with that is 

comfortable throughout a user's range of motion. The combined features of the strap 

assembly and the sleeve assembly provide an superior stable and secure fit that keeps the knee 

brace system comfortably in place, even during the most intense activities.  

[00121] In some embodiments, a range of optional sleeves may be selected from to be 

used with a knee brace assembly to accommodate specific needs for users requiring a higher 

level of impact protection, or patella support. For example, suitable features that may be 

integrated into sleeves include enhanced shin or thigh flex-fitting foam, a flex-fit knee pad, 

and/or a patella stability buttress. The sleeve assembly design also provide the potential for 

the sleeve assembly to have an increased extension from a bottom portion that extends beyond 

a user's shin and completely encases the hinges, covering all external hard parts of the brace.  

Providing a system that allows all hard portions of the brace provides a desirable feature that 

addresses the regulations of sports that require no exposed hard parts on protective devices.  

[00122] Various modifications and additions can be made to the exemplary 

embodiments discussed without departing from the scope of the present invention. For 

example, while the embodiments described above refer to particular features, the scope of this 
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invention also includes embodiments having different combinations of features and 

embodiments that do not include all of the above described features.  
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CLAIMS 

1. A knee brace system, comprising: 

a knee brace having a top portion and a bottom portion, the top portion 

including a top outer edge, and the bottom portion including a bottom 

outer edge; and 

a sleeve system including a tubular member having a first end defining a first 

opening, a first cuff adjacent the first opening and having a first elastic 

band, a second end defining a second opening, a second cuff adjacent 

the second opening and opposing the first cuff, and the second cuff 

having a second elastic band, a length in between the first and second 

ends, an inner surface, a first textured outer surface, and a second 

textured outer surface, 

wherein the tubular member is configured to receive a user's leg and the knee 

brace is configured to be positioned over a portion of the tubular 

member when worn, whereby the knee brace is securable to the user's 

leg, at least in part, by folding the first cuff over the top outer edge of 

the knee brace such that the second textured outer surface contacts the 

knee brace, and folding the second cuff over the bottom outer edge of 

the knee brace such that the second textured outer surface contacts the 

knee brace.  

2. The knee brace system of claim 1, wherein the top portion of the knee brace 

has an inner surface shaped to curve across a user's thigh, and wherein the bottom 

portion of the knee brace has an inner surface shaped to curve across a user's shin 

when worn by a user.  

3. The knee brace system of either of claims 1 or 2, wherein the knee brace 

includes a first articulation element configured to be located on a lateral side of a 

user's knee and a second articulation element configured to be located on a medial 

side of a user's knee when worn by a user.
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4. The knee brace system of any of claims 1-3, further comprising a cushioning 

layer over molded around the top outer edge and bottom outer edge.  

5. The knee brace system of any of claims 1-4, wherein the knee brace has an 

opening configured to receive a knee of the user when worn.  

6. The knee brace system of any of claims 1-5, wherein the tubular member 

further comprises a pad configured to be located adjacent a user's knee and at least 

partially within or adjacent to the opening in the knee brace when worn.  

7. The knee brace system of claim 1, wherein the tubular member includes one 

or more pads configured to provide protection to the user's leg.  

8. The knee brace system of claim 7 wherein the one or more pads includes a 

knee pad positioned to be located adjacent to a patella of the user's knee when worn.  

9. The knee brace system of claim 7, wherein the one or more pads includes a 

first pad configured to cover the user's upper leg when worn.  

10. The knee brace system of claim 1, wherein the knee brace comprises a frame 

assembly defining the top portion and the bottom portion of the knee brace, and 

wherein the top portion is pivotably connected to the bottom portion.  

11. The knee brace system of claim 10, wherein the top portion of the frame 

assembly has an inner surface shaped to curve across a user's thigh, and wherein 

the bottom portion of the frame assembly has an inner surface shaped to curve 

across a user's shin, when worn by a user.  

12. The knee brace system of claim 10, wherein the frame assembly includes a 

first articulation element configured to be located on a lateral side of a user's knee 

and a second articulation element configured to be located on a medial side of a 

user's knee when worn by a user.
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13. The knee brace system of claim 10, further comprising a cushioning layer over 

molded around the top outer edge and bottom outer edge.  

14. The knee brace system of claim 10, wherein the frame assembly has an 

opening configured to receive a knee of the user when worn.  

15. The knee brace system of claim 14, wherein the tubular member further 

comprises a knee pad configured to be located adjacent a user's knee and at least 

partially within or adjacent to the opening in the frame assembly when worn.  
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