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PATELLOFEMORAL BRACE

Backgroun(i of the Invention

Field of the Invention

[0001] The present invention relates to orthopedic braces. More particularly, the
present patellofemoral brace provides a soft sleeve that can be worn about the knee to help
prevent patellar subluxation and provide relief from other knee ailments.

Description of the Related Art

[0002] Many orthopedic braces are capable of supporting the human patella. For
example, U.S. Patent No. 4,296,744 to Palumbo discloses a dynamic patellar brace for both
diagnosis and treatment of patellar subluxation. The brace includes a patellar bracing pad
adapted to be positioned laterally with respect to the patella. The pad applies medial pressure
to the patella to help prevent subluxation. Straps secure the brace about the wearer’s leg.
The straps wrap around the wearer’s leg and are then secured to the same portion of the brace
from which they originate. Thus, although this brace is intended to apply pressure to one side
of ‘the patella, the manner in which the straps are secured to the brace actually creates a force
on the brace in the opposite direction. This unintended force reduces the effectiveness of the
brace.

[0003] dj Orthopedics, LLC of Vista, CA markets several different knee braces
for treating patellar subluxation. Generally, each of these braces includes an elastic sleeve
that fits snugly over the wearer’s knee. The sleeve is constructed of one continuous length of
elastic material. The wearer’s patella protrudes slightly from an aperture on an anterior
portion of the sleeve. A dense buttress surrounds at least a portion of the aperture and
supports the patella. The buttress may be shaped as a donut, a C, a J, an H, or any other
appropriate shape. A fabric strap may be secured to one side of the brace. The strap stretches
across the aperture and is secured to the brace on the opposite side. The strap applies
pressure to the buttress, further reinforcing the support provided to the patella by the buttress.
However, the strap is securable to the sleeve, which is one continuous length of elastic
material. Thus, tension in the strap tends to twist the sleeve in a direction that removes

pressure from the buttress.
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[0004] A brace manufactured by Breg, Inc. of Vista, CA includes an elastic sleeve
that fits snugly over the wearer’s knee. The wearer’s patella protrudes slightly from an
aperture on an anterior portion of the sleeve. A crescent shaped buttress borders the aperture
and supports the patella. An inelastic, hard, plastic, crescent shaped reinforcing member is
secured to the sleeve adjacent the buttress and overlies the buttress. Ends of the reinforcing
member include apertures that accept straps. The straps extend from a side portion of the
brace opposite the buttress. The straps thread through the apertures at the ends of the
reinforcing member, and then fold back over themselves. Hook-and-loop fastener secures the
free ends of the straps to themselves. When the brace wearer pulls the straps taut, the
reinforcing member exerts a supporting force on the buttress. However, because the
reinforcing member is constructed of an inelastic and hard plastic, the reinforcing member
does not yield in response to the wearer’s movements. Therefore, the reinforcing member
does not provide even pressure to all portions of the buttress. Furthermore, the reinforcing
member can make the brace somewhat uncomfortable to wear.

[0005] U.S. Patent No. 5,873,848 to Fulkerson discloses an orthopedic brace
including a first strap, a second strap, and a support member. The first strap is covered on
one side with loop material from a hook and loop-type fastener. A section of hook material is
secured to the opposite side of the first strap. Similarly, the second strap has loop material
secured to one side thereof, and a hook portion secured to the opposite side. The second
strap is shorter than the first strap. The support member includes a body segment with a
support pad removably secured thereto. A pair of support straps extend from the body. One
side of each support strap includes both loop material and a segment of hook material secured
thereto. The side of the body opposite the hook and loop material of the support straps is
likewise covered with loop material and includes two hook material portions. In use, the first
strap is wrapped around one portion of the limb above a joint and the second strap is wrapped
around another portion of the limb below the joint. The support member is then wrapped
around the limb such that the support pad is disposed adjacent the joint and one support strap
is secured to the first strap above the joint and the other support strap is secured to the second

strap below the joint.
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[0006]  The brace of Fulkerson is cumbersome to secure about one’s knee. The
brace includes three separate pieces that are each secured to the wearer’s leg individually.
The wearer first secures straps 10, 20 to his or her leg above and below the knee,
respectively. The wearer then positions the support member 30 against his or her knee and,
while holding the support member in place with one hand, wraps the support straps 50 around
his or her leg with his or her other hand, engaging the loop material on the second surfaces 54
with the hook material 43 on the body 40. Finally, the wearer further wraps the support
straps spirally around his or her leg such that one hook portion 57 engages the loop material
on the second surface 15 of first strap 10, and the other hook portion 57 engages the loop
material on the second surface 25 of the second strap 20. This process is time consuming and
requires a great deal of coordination and practice to achieve the desired results. Therefore, a
knee brace that provided the advantages of Fulkerson, but was easier to secure about one’s
knee, would be of great benefit to people who suffer from patellofemoral subluxation and

other knee ailments.

Summary of the Invention

[0007] The preferred embodiments of the present patellofemoral brace have
several features, no single one of which is solely responsible for their desirable attributes.
Without limiting the scope of this patellofemoral brace as expressed by the claims that
follow, its more prominent features will now be discussed briefly. After considering this
discussion, and particularly after reading the section entitled "Detailed Description of the
Preferred Embodiments," one will understand how the features of the preferred embodiments
provide advantages, which include the ability to maintain adequate and consistent tension in a
tensioning strap that supports a patellar supporting buttress, firmer support for the buttress
due to the use of firmer materials, and ease of appliéation and removal of the brace from the
wearer’s leg.

[0008] A preferred embodiment of the present patellofemoral brace comprises a
substantially cylindrical sleeve subdivided into substantially cylindrical bands. The bands
include a knee encircling band, a proximal spacer band secured to a proximal edge of the

knee encircling band, a distal spacer band secured to a distal edge of the knee encircling
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band, a proximal anchor band secured to a proximal edge of the proximal spacer band, and a
distal anchor band secured to a distal edge of the distal spacer band.

[0009] A preferred embodiment of the present patellofemoral brace comprises a
sleeve adapted to encircle a wearer’s knee. The sleeve includes a buttress on an anterior
portion thereof. A tensioning strap having a free end is secured at a first end to the sleeve
adjacent the buttress. At least a portion of the tensioning strap is constructed of a
thermoplastic elastomer, and the thermoplastic elastomer lies across and applies pressure to
the buttress when the free end of the strap is extended across the buttress and secured to the

sleeve.

Brief Description of the Drawings

[0010] The preferred embodiments of the present patellofemoral brace,
illustrating its features, will now be discussed in detail. These embodiments depict the novel
and non-obvious patellofemoral brace shown in the accompanying drawings, which are for
illustrative purposes only. These drawings include the following figures, in which like
numerals indicate like parts:

[0011] Figure 1 is a front elevational view of a preferred embodiment of the
present patellofemoral brace, illustrating the tensioning strap of the patellofemoral brace
secured about the sleeve;

[0012] Figure 2 is a front elevational view of the patellofemoral brace of Figure 1,
illustrating the tensioning strap released from the sleeve;

[0013] Figure 3 is a right-side elevational view of the patellofemoral brace of
Figure 1;

[0014] Figure 4 is a left-side elevational view of the patellofemoral brace of
Figure 1;

[0015] Figure 5 is a rear elevational view of the patellofemoral brace of Figure 1;

[0016] Figure 6 is a rear sectional view of the patellofemoral brace of Figure 1,
illustrating the inside surface of the anterior portion of the brace;

[0017] Figure 7 is a front elevational view of another preferred embodiment of the

present patellofemoral brace, illustrating the tensioning strap released from the sleeve;
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[0018] Figure 8 is a rear sectional view of the patellofemoral brace of Figure 7,
illustrating the inside surface of the anterior portion of the brace;

[0019]  Figure 9 is a perspective view of a preferred embodiment of the buttress
for use with the patellofemoral brace of Figure 7; and

[0020] Figure 10 is a rear sectional view of the patellofemoral brace of Figure 7,

illustrating the buttress of Figure 9 in position on the brace.

Detailed Description of the Preferred Embodiments

[0021] Figures 1-6 illustrate a preferred embodiment of the present patellofemoral
brace 10, and Figures 7-10 illustrate another preferred embodiment of the present
patellofemoral brace 100. The patellofemoral brace 10 controls patellar
subluxation/dislocation during knee extension, and relieves pain by controlling patellar mal
tracking. The brace 10 also provides relief from patellar tendonitis, and relief from general
anterior knee pain. For ease of reference, the present brace 10 will be described with
reference to a wearer who is suffering from lateral subluxation of the left patella. Thus, the
wearer would wear the brace 10 on his or her left leg. Those of skill in the art will appreciate
that the illustrated brace 10 could also be worn on the right leg to treat medial subluxation of
the right patella. Those of skill in the art will further appreciate that the brace 10 could be
inverted and worn on the left leg to treat medial subluxation of the left patella, or inverted
and worn on the right leg to treat lateral subluxation of the right patella. Therefore, any
directional terminology should not be interpreted as limiting.

[0022] The brace 10 comprises a leg encircling sleeve 12 with an attached
tensioning strap 14 (Figure 2). From a proximal, or top, end 16 to a distal, or bottom, end 18,
the sleeve preferably becomes progressively narrower to match the natural taper of the human
leg. Also from the proximal end 16 to the distal end 18 the sleeve 12 includes distinct bands
that may be constructed of different materials. A central band 20, adapted to encircle the
wearer’s knee, is preferably constructed of a flexible and stretchable material that is
preferably lightweight, such as neoprene, or a knit fabric, or a breathable and stretchable
mesh fabric. The central band 20 includes an anterior opening 22 at an anterior portion

thereof, and a posterior opening 24 (Figure 5) at a posterior portion thereof. The anterior
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opening 22 is adapted to encircle the patella of the wearer. The posterior opening 24
provides ventilation for the wearer and reduces the bulk of the brace 10, enabling the wearer
to more easily flex his or her knee without pinching material. Those of skill in the art will
appreciate that neither the anterior opening 22 nor the posterior opening 24 is necessary to
achieve the advantages of the present brace 10.

[0023] The anterior portion of the central band 20 includes an irregularly shaped
panel 26 (Figure 2). The panel 26 includes a proximal edge 28 and a distal edge 30 that are
each substantially straight. A convex arcuate lateral edge 32 connects lateral ends of the
proximal and distal edges 28, 30 to one another, and a concave arcuate medial edge 34
connects medial ends of the proximal and distal edges 28, 30 to one another. The panel
edges 28, 30, 32, 34 are preferably secured to the anterior portion of the central band 20 with
stitching 36.

[0024] The panel 26 contains a substantially C-shaped buttress 38 that is adapted
to support the wearer’s patella, as described below. The buttress 38 is constructed of a dense
but flexible material, such as foam, neoprene, felt, ethyl-vinyl acetate, or Poron® The
buttress 38 is shaped substantially as a cylinder thaf is bent along its longitudinal axis to form
a C. The buttress 38 is preferably secured within a C-shaped pocket in the panel 26 with
stitching 36. The pocket may include an opening (not shown) so that the buttress 38 may be
easily removed and replaced with a different buttress, such as a buttress having a different
thickness.

[0025] Straight legs of the C lie along the panel’s proximal and distal edges 28,
30, and a curved base of the C lies along the panel’s lateral edge 32. Those of skill in the art
will appreciate that the buttress 38 could embody any of a number of shapes besides a C. For
example, the buttress 38 may be shaped like a donut, or a J, or any other suitable shape to
meet the needs of the wearer.

[0026] When the brace 10 is worn on the left leg in the orientation shown (Figure
2), the buttress 38 abuts the proximal, lateral and distal edges of the wearer’s left patella. The
elasticity of the central band 20 material keeps the buttress 38 in adjacent contact with the
patella. Thus, as the wearer straightens his or her knee, the buttress 38 prevents the patella

from subluxing laterally. To prevent the left patella from subluxing medially, either the
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orientation of the buttress 38 relative to the central band 20 could be reversed, or a donut
shaped buttress could be provided.

[0027] A proximal spacer band 40 is secured to a proximal edge 42 of the central
band 20, and a distal spacer band 40 is secured to a distal edge 44 of the central band 20
(Figure 1). Each spacer band 40 comprises a flat strip of material whose ends are secured
together to form, substantially, a cylinder. Preferably, stitching 36 secures the ends of each
spacer band 40 to one another (Figure 5), and stitching 36 preferably secures the edges of the
spacer bands 40 to the edges 42, 44 of the central band 20. The spacer bands 40 are
preferably constructed of a breathable and stretchable mesh fabric.

[0028] A proximal anchor band 46 is secured to a proximal edge 48 of the
proximal spacer band 40, and a distal anchor band 46 is secured to a distal edge 50 of the
distal spacer band 40 (Figure 1). Each anchor band 46 comprises a flat strip of material
whose ends are secured together to form, substantially, a cylinder. Preferably, stitching 36
secures the ends of each anchor band 46 to one another (Figure 5), and stitching 36 preferably
secures the edges of the anchor bands 46 to the edges 48, 50 of the spacer bands 40. The
anchor bands 46 are preferably constructed of a flexible and stretchable material that provides
a large amount of grip when in contact with human skin. Preferred materials for the anchor
bands 46 include neoprene and elastic materials that are silk-screened on an inside surface
with high friction silicone dots.

[0029] Both anchor bands 46 are rotatable a small amount about the longitudinal
axis of the brace 10. A partial rotation of either anchor band 46 relative to the central band
20 preferably will not significantly influence the central band 20. For example, if the central
band 20 is held fixed, and the proximal anchor band 46 is rotated about the longitudinal axis
relative to the central band 20, the proximal spacer band 40 will coil slightly. Because of the
flexibility and stretchability of the proximal spacer band 40, the rotation of the proximal
anchor band 46 will not cause any twisting in the central band 20.

[0030] An inner surface 52 of each anchor band 46 preferably has a high friction
coefficient (Figure 6). For example, the anchor bands 46 may be constructed of single-sided
neoprene, or the inner surface 52 of each anchor band 46 may comprise a rubberized material,

or the inner surface 52 of each anchor band 46 may be silk-screened with high friction
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silicone dots. The inner surfaces 52 of the anchor bands 46 thus resist any tendency of the
brace 10 to slide up or down the wearer’s leg. The inner surfaces 52 of the anchor bands 46
also resist any tendency of the anchor bands 46 to rotate about the wearer’s leg. An outer
surface 54 of each anchor band 46 preferably comprises a loop portion of a hook-and-loop
fastener (Figures 3 and 4). The outer surfaces 54 of the anchor bands 46 provide attachment
points for ends of the tensioning strap 14, as described below.

[0031] The tensioning strap 14 extends from a lateral portion of the central band
20 (Figure 2). The tensioning strap 14 comprises a substantially V-shaped base portion 56
(Figures 1 and 2). The base portion 56 is preferably constructed of a flexible thermoplastic
elastomer. The thermoplastic elastomer is preferably thicker and less stretchable than the
material used to construct the bands 20, 40, 46 of the sleeve 12. Preferred thermoplastic
elastomer include thermoplastic urethane and thermoplastic silicone. The base portion 56
could also be constructed of various naturally occurring materials having the desired
properties of flexibility and stretchability, such as rubber. For simplicity, the term
thermoplastic elastomer will be used throughout to describe the base portion 56, even though
the base portion 56 could be constructed from non-thermoplastic materials.

[0032] A base 58 of the V 56 is secured to the lateral portion of the central band
20, preferably with stitching 36. The V 56 extends across the anterior portion of the central
band 20, such that the base 58 of the V 56 overlies the rounded base of the buttress 38
(Figure 1). A proximal branch 60 of the V 56 overlies the proximal portion of the buttress
38, and a distal branch 62 of the V 56 overlies the distal portion of the buttress 38 (Figure 1).
The proximal and distal branches 60, 62 preferably do not cover the anterior opening 22 in
the central band 20.

[0033] A proximal elongate arm 64 is secured to and extends from an end of the
proximal V branch 60 (Figures 1 and 2). A distal elongate arm 66 is secured to and extends
from an end of the distal V branch 62. The arms 64, 66 are preferably constructed of a
flexible fabric, and are preferably secured to the V branches 60, 62 with stitching 36. The
arms 64, 66 preferably have a low friction inner surface 68 and a loop portion of a hook-and-
loop fastener on an outer surface 70 (Figure 2). For e}fample, the arms 64, 66 may be

constructed of double-sided neoprene with a low-friction material on the inner surface 68,
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such as nylon or lycra. Alternatively, the arms 64, 66 may be constructed of single-sided
neoprene. In the illustrated embodiment, the arms 64, 66 are constructed of the same
material as the anchor bands 46. However, those of skill in the art will appreciate that the
arms 64, 66 need not be constructed of the same material as the anchor bands 46.

[0034] The arms 64, 66 are adapted to wrap around the sleeve 12, as shown in
Figures 1, 3, 4 and 5. The proximal arm 64 spirals around the proximal spacer band 40, and
is securable to the proximal anchor band 46, as shown in Figures 1 and 3. The distal arm
spirals around the distal spacer band 40, and is securable to the distal anchor band 46, as
shown in Figures 1 and 3. Ends 72 of the arms 64, 66 preferably include a hook portion of a
hook-and-loop fastener on an inner surface 74 thereof (Figure 2). The ends 72 are thus
securable to the outer surfaces 54 of the anchor bands 46, which preferably comprise a loop
portion of a hook-and-loop fastener. Those of skill in the art will appreciate that other
fasteners, such as snaps or buttons, could be used to secure the ends 72 to the anchor bands
46.

[0035] To apply the brace 10 to his or her left knee, a wearer grasps the proximal
anchor band 46 and pulls the sleeve 12 over his or her left foot and upward along his or her
leg until the central band 20 is disposed about his or her knee. The wearer’s patella should be
centered within, and protrude slightly from, the aperture 22 in the anterior portion of the
central band 20. The proximal anchor band 46 should encircle the wearer’s thigh, and the
distal anchor band 46 should encircle the wearer’s calf.

[0036] With the sleeve 12 properly positioned about the wearer’s knee, the wearer
then grasps the arms 64, 66 of the tension strap 14 and wraps each one around his or her leg.
The proximal arm 64 spirals around the proximal spacer band 40 and attaches to the proximal
anchor band 46, as shown in Figures 1 and 3. The distal arm 66 spirals around the distal
spacer band 40 and attaches to the distal anchor band 46, as shown in Figures 1 and 3. The
wearer pulls each arm 64, 66 an appropriate amount to create a desired amount of tension in
the strap 14. Tension in the arms 64, 66 creates tension in the base portion 56, which applies
force to the buttress 38 in the posterior and medial directions. The base portion 56 thereby

reinforces the patellar support provided by the buttress 38.
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[0037] The relatively thick thermoplastic elastomer base portion 56 that overlies
the buttress 38 provides firmer support than a relatively elastic fabric. In prior art braces, the
buttress is enclosed in a fabric, and the entire strap, if one is provided, is constructed of
fabric, as described above. These fabrics are generally flexible and flimsy, and thus tend to
give more in response to loads applied by the buttress. Thus, when the wearer flexes his or
her knee, and his or her patella subluxes, the flimsy material supporting the buttress may not
provide adequate support to maintain the buttress in place. If the buttress shifts, then it
cannot provide adequate support to the wearer’s patella. The firmer material of the
thermoplastic elastomer base 56 provides the firmer support necessary to prevent the buttress
38 from shifting when the wearer bends his or her knee.

[0038] Furthermore, the thermoplastic elastomer base portion 56 provides more
even pressure to the buttress 38 than an inelastic plastic material. For example, the brace
manufactured by Breg, Inc., which is described above, includes an inelastic plastic
reinforcing member that applies pressure to the buttress. The inelasticity of this member
causes it to apply uneven pressure to the buttress, and to fail to provide any “give” in
response to the wearer’s movements. The uneven pressure distribution creates localized
areas of high pressure on the wearer’s knee, leading to discomfort for the wearer. The
thermoplastic elastomer base portion 56 of the present brace 10 eliminates these areas of high
pressure, and provides a more comfortable feel for the wearer.

[0039] The ends 72 of the arms 64, 66 are secured to the anchor bands 46, Which
to some extent are freely rotatable with respect to the central band 20. Thus, tensiqn in the
arms 64, 66 tends to pull the anchor bands 46 and rotate them counterclockwise (as viewed
from above). However, friction between the high friction inner surfaces 52 (Figure 6) of the
anchor bands 46 and the wearer’s leg resists this rotation. Thus, the anchor bands 46
maintain tension in the strap 14. Tension in the strap 14 in turn maintains pressure on the
buttress 38, and the buttress 38 provides support to the patella.

[0040] Securing the arms 64, 66 to the substantially rotationally independent
anchor bands 46, rather than to the strap 14 itself or to the central band 20, prevents the strap
14 from applying a counterproductive force to the central band 20. Because the central band

20 is insulated from the influence of the arm ends 72, the central band 20 tends not to rotate

-10-
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in an undesired direction, which would remove pressure from the buttress 38. A lack of
insulating the buttress from the twisting influence of the arms is a problem present in some
prior art braces, as described above.

[0041]  Furthermore, the rotational independence of the anchor bands 46 allows
the anchor bands 46 to rotate about the wearer’s leg without affecting the position of the
central band 20 or the position of the buttress 38. Thus, as the wearer moves about, any
twisting of the anchor bands 46 will not undermine the patellar support provided by the
buttress 38.

[0042] Integrating the anchor bands 46 with the central band 20 creates a sleeve
12 that is easy to apply to the wearer’s leg. The wearer just grasps the sleeve 12 and pulls it
up over his or her knee, as described above. The brace 10 is thus far less cumbersome than
the brace disclosed in U.S. Patent No. 5,873,848 to Fulkerson, which is described above.

[0043] Figures 7-10 illustrate another preferred embodiment of the present
patellofemoral brace 100. The brace 100 performs the same functions as the brace 10
described above, and is substantially identical to the brace 10. However, the brace 100
includes a buttress 102 (Figure 9) that is not sewn into the panel 104 on the central band 106
(Figures 7 and 8). Furthermore, the panel 104 is substantially donut shaped, rather than
shaped as described above with respect to the brace 10. Those of skill in the art will
appreciate that the panel 104 could be virtually any shape. The panel 104 is preferably
secured to the central band 106 with stitching 36 (Figure 7), but the panel 104 could be
secured to the central band 106 with other types of fasteners or connecting means such as RF
welding,

[0044] The buttress 102, illustrated in Figure 9, comprises a C-shaped piece of
dense material. Preferred materials for the buttress 102 include those materials recited above
for the buttress 38, and also medium density foam and other materials having similar
properties. On at least one surface 108, the buttress 102 preferably includes a hook portion of
a hook-and-loop fastener. An inner surface 110 (Figures 8 and 10) of the panel 104
preferably includes a loop portion of a hook-and-loop fastener. The buttress 102 is thus
releasably securable to the inner surface 110 of the panel 104, as shown in Figure 10. Those

of skill in the art will appreciate that the loop portion of a hook-and-loop fastener could be
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secured to the buttress 102, and the hook portion of a hook-and-loop fastener could be
secured to the inner surface 110. Those of skill in the art will further appreciate that the
buttress 102 could be secured to the inner surface 110 with other fasteners, such as snaps.

[0045] Advantageously, the buttress 102 can be removed and resecured to the
inner surface 110. Thus, the buttress 102 can be oriented in whatever fashion is best suited to
meet the patellar support needs of a particular patient. Furthermore, a buttress 102 having a
particular thickness can be readily exchanged for one of a multitude of other buttresses 102
having different thicknesses. The buttress 102 could also be exchanged for a buttress 102
having a variable, or tapering, thickness. Thus, a manufacturer can produce one brace 100 (in
varying sizes, of course) to treat a wide variety of patients, rather than having to produce
specially designed braces to treat various forms of patellar subluxation.

[0046] Advantageously, the buttress 102 abuts the wearer’s patella directly, rather
than through the panel 110 material. Preferably, the buttress 102 includes a right-angled edge
112 (Figure 9). The edge 112 provides a secure grip on the wearer’s patella. However,
because of the compressibility of the material used to construct the buttress 102, the buttress
102 conforms to the wearer’s patella and provides a comfortable feel. Those of skill in the
art will appreciate that the buttress 102 need not have a right-angled edge 112. For example,

the buttress 102 could have a rounded edge.

Scope of the Invention

[0047] The above presents a description of the best mode contemplated for
carrying out the present patellofemoral brace, and of the manner and process of making and
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art
to which it pertains to make and use this patellofemoral brace. This patellofemoral brace is,
however, susceptible to modifications and alternate constructions from that discussed above
that are fully equivalent. Consequently, this patellofemoral brace is not limited to the
particular embodiments disclosed. On the contrary, this patellofemoral brace covers all
modifications and alternate constructions coming within the spirit and scope of the
patellofemoral brace as generally expressed by the following claims, which particularly point

out and distinctly claim the subject matter of the patellofemoral brace.
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WHAT IS CLAIMED IS:

1. A patellofemoral brace for supporting a wearer’s patella, the brace comprising
a substantially cylindrical sleeve subdivided into a plurality of bands, the bands including:
a knee encircling band;

a proximal spacer band secured to a proximal edge of the knee encircling

band;
a distal spacer band secured to a distal edge of the knee encircling band;
a proximal anchor band secured to a proximal edge of the proximal spacer
band; and
a distal anchor band secured to a distal edge of the distal spacer band.
2. The patellofemoral bracé of Claim 1, wherein the bands are substantially
cylindrical.
3. The patellofemoral brace of Claim 1, wherein the spacer bands are constructed

of a material that is different from a material used to construct either the anchor bands or the
knee encircling band.

4. The patellofemoral brace of Claim 1, wherein the spacer bands are constructed
of a stretchable and breathable mesh fabric.

5. The patellofemoral brace of Claim 1, wherein the knee encircling band is
constructed of an elastic material.

6. The patellofemoral brace of Claim 1, wherein the anchor bands are
constructed of an elastic material.

7. The patellofemoral brace of Claim 1, wherein inner surfaces of the anchor
bands are constructed of a material that does not slide easily against human skin,

8. The patellofemoral brace of Claim 1, wherein the spacer bands are constructed
of a material that is more elastic than a material used to construct at least one other of the
bands.

9. The patellofemoral brace of Claim 1, wherein the knee encircling band
includes an aperture on an anterior portion thereof, and the aperture is adapted to encircle the

wearer’s patella.
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10.  The patellofemoral brace of Claim 9, wherein the knee encircling band further
includes a buttress bordering at least a portion of the aperture.

11. The patellofemoral brace of Claim 10, wherein the buttress comprises an
elongate strip of dense material.

12.  The patellofemoral brace of Claim 11, wherein the buttress comprises felt.

13. The patellofemoral brace of Claim 11, wherein the buttress comprises
neoprene foam.

14.  The patellofemoral brace of Claim 11, wherein the buttress comprises ethyl-
vinyl acetate.

15.  The patellofemoral brace of Claim 11, wherein the buttress at least partially
surrounds the aperture.

16.  The patellofemoral brace of Claim 11, wherein the buttress is substantially U-
shaped.

17.  The patellofemoral brace of Claim 10, further comprising a tensioning strap
secured to the sleeve.

18.  The patellofemoral brace of Claim 17, wherein the tensioning strap is secured
to the knee encircling band adjacent the buttress.

19.  The patellofemoral brace of Claim 17, wherein the tensioning strap comprises
a substantially V-shaped base portion and elongate arms extending from branches of the base
portion.

20.  The patellofemoral brace of Claim 19, wherein the arms are securable about
the sleeve in a spiral configuration such that the arms substantially encircle the sleeve and
ends of the arms are securable to the anchor bands.

21.  The patellofemoral brace of Claim 20, wherein outer surfaces of the anchor
bands comprise a loop portion of a hook-and-loop fastener, and the ends of the arms
comprise a hook portion of a hook-and-loop fastener.

22.  The patellofemoral brace of Claim 20, wherein outer surfaces of the anchor
bands comprise a hook portion of a hook-and-loop fastener, and the ends of the arms

comprise a loop portion of a hook-and-loop fastener.
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23.  The patellofemoral brace of Claim 19, wherein the base portion is constructed
of a thermoplastic elastomer.

24.  The patellofemoral brace of Claim 23, wherein the base portion is constructed
of thermoplastic urethane. '

25.  The patellofemoral brace of Claim 23, wherein when the arms are wrapped
around the sleeve, the base portion overlies the buttress and applies an amount of pressure
thereto that varies according to an amount of tension in the strap.

26.  The patellofemoral brace of Claim 1, further comprising a buttress that is
releasably secureable to a surface of the brace.

27.  The patellofemoral brace of Claim 1, wherein the buttress is constructed of
medium density foam.

28.  The patellofemoral brace of Claim 1, wherein the buttress includes a hook
portion of a hook-and-loop fastener on at least one surface.

29.  The patellofemoral brace of Claim 28, wherein the hook portion mates with a
loop portion of a hook-and-loop fastener on the brace to secure the buttress to the brace.

30. A patellofemoral brace for supporting a wearer’s patella, the patellofemoral
brace comprising:

a sleeve adapted to encircle a wearer’s knee, the sleeve including a buttress on
an anterior portion thereof; and

a tensioning strap secured at a first end to the sleeve adjacent the buttress and
having a free end; wherein

at least a portion of the tensioning strap is constructed of a thermoplastic
elastomer, and the thermoplastic elastomer lies across and applies pressure to the
buttress when the free end of the strap is extended across the buttress and secured to
the sleeve. |

31.  The patellofemoral brace of Claim 30, wherein the tensioning strap is
constructed of thermoplastic urethane.

32. The patellofemoral brace of Claim 30, wherein the buttress comprises an

elongate strip of dense material.
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33.  The patellofemoral brace of Claim 32, wherein the buttress is substantially U-
shaped.

34.  The patellofemoral brace of Claim 26, wherein the strap comprises a base
portion constructed of a thermoplastic elastomer.

35.  The patellofemoral brace of Claim 33, wherein the base portion is
substantially V-shaped, and a base of the V is secured to the sleeve such that branches of the
V extend freely from the sleeve.

36.  The patellofemoral brace of Claim 35, wherein arms extend from the
branches.

37.  The patellofemoral brace of Claim 36, wherein the arms are adapted to be
wrapped around the sleeve and secured thereto, such that tension in the strap enables the base
portion of the strap to apply pressure to the buttress.

38.  The patellofemoral brace of Claim 37, wherein the sleeve comprises a central
band proximate the wearer’s knee, a proximal spacer band secured to a proximal edge of the
central band, a distal spacer band secured.to a distal edge of the central band, a proximal
anchor band secured to a proximal edge of the proximal spacer band, and a distal anchor band
secured to a distal edge of the distal spacer band.

39.  The patellofemoral brace of Claim 38, wherein the arms are securable to the
anchor bands.

40. The patellofemoral brace of Claim 39, wherein outer surfaces of the anchor
bands comprise a loop portion of a hook-and-loop fastener, and ends the arms comprise a
hook portion of a hook-and-loop fastener.

41.  The patellofemoral brace of Claim 39, wherein outer surfaces of the anchor
bands comprise a hook portion of a hook-and-loop fastener, and ends the arms comprise a
loop portion of a hook-and-loop fastener.

42. A patellofemoral brace for supporting a wearer’s patella, the patellofemoral
brace comprising:

a plurality of contiguous bands; wherein
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at least a first one of the bands forms a buffer between a second one of the
bands and a third one of the bands, such that the second and third bands are
substantially rotationally independent of one another.

43. A patellofemoral brace for supporting a wearer’s patella, the patellofemoral
brace comprising:

at least a first band, a second band and a third band; wherein

the first band is secured to a first edge of the second band, and the third band
is secured to a second edge of the second band, which second edge is opposite the
first edge, such that a partial rotation of the first band creates no significant stress in
the third band.

44.  The patellofemoral brace of Claim 43, wherein the partial rotation is less than
twenty degrees.

45. A patellofemoral brace for supporting a wearer’s patella, the patellofemoral
brace comprising:

a sleeve adapted to snugly encircle the wearer’s leg, the sleeve including a
buttress adapted to abut the wearer’s patella;

a tensioning strap secured at a first end to the sleeve adjacent the buttress, the
strap first end being constructed of an elastic thermoplastic elastomer and being
shaped substantially in the form of a V; wherein

an arm extends from each branch of the V, and the arms reach around the
brace in a spiral fashion and are securable at ends thereof to the sleeve such that

tension in the arms maintains pressure between the strap first end and the buttress.
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