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SHOE SOLE ELEMENT FOR 
STABILIZATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. provisional 
patent application Ser. No. 61/133,282, ?led Jun. 26, 2008, 
the entirety of Which is incorporated herein by reference 
thereto. 

FIELD OF INVENTION 

[0002] This invention relates generally to a stabilizing ele 
ment for a shoe, and a shoe containing said stabilizing device 
and, more speci?cally, to a stabilizing device for controlling 
the rolling motion of a Wearer’s foot over a foot strike path. 

BACKGROUND 

[0003] The complex motions of the foot that can occur 
during a gait cycle of a Wearer have been the focus of a 
multitude of biomechanical studies With a goal toWard injury 
prevention and generally improved Walking and running per 
formance shoes. In particular, it has been an objective in the 
design of modern athletic shoes to provide support and cush 
ioning Where needed over a typical gait cycle. Typically, 
cushioning is provided in areas of a midsole of a shoe under 
the heel region to help minimize the impact of initial heel 
strike. Additional support elements are also typically pro 
vided to reduce excessive rolling of the foot toWard the inner 
(medial) side or outer (lateral) side during a gait cycle by 
appropriate positioning of stiffening materials and structures. 
[0004] The tendency to roll toWard the medial side after 
initial heel impact, or pronation, is a normal movement of the 
foot that occurs during Walking or running. Immediately fol 
loWing the initial heel strike, the joint betWeen the foot bones 
called the subtalar joint is unlocked, alloWing pronation, a 
coordinated triplane motion of the foot, to occur during the 
forefoot loWering events of the loading period of the so-called 
stance phase. The triplane motions are: (l) abduction, in 
Which the front of the foot is turned outWards at the subtalar 
joint and aWay from the line of progression of the Wearer; (2) 
dorsi?exion, in Which the front of the foot is angled upWards 
relative to the heel of the foot at the ankle, or talocrural joint; 
and (3) eversion, in Which the sole of the foot is turned 
outWard relative to the heel of the foot at the subtalar joint. 
With this coordinated combination of three planes of 
motions, the foot typically rolls from the lateral side toWard 
the medial side of the foot as the medial aspect of the midfoot 
area of the foot comes into contact With the running surface. 
This triplane rolling of the foot as the Wearer’s body Weight 
begins to move forWard alloWs the foot to transfer some of the 
loading force to the Waling or running surface. The foot 
remains in a pronated position throughout the mid-stance 
phase. 
[0005] Supination typically folloWs pronation. As one’s 
body Weight moves forWard over the foot, the subtalar joint 
locks and a reversal of the events that occurred during the 
loading period occurs. Supination involves the motions of: (l) 
adduction, in Which the locking of the subtalar joint alloWs the 
foot to turn inWard toWard the line of progression; (2) plan 
tar?ex, in Which the forefoot is ?exed doWnWard relative to 
the heel at the ankle; and (3) inversion, in Which the sole of the 
foot is turned inWard at the subtalar joint relative to the heel. 
With the combination of these three motions, the foot contin 
ues rolling forWard onto the toes. During motion through ball 
and toe contact, the foot rolls outWard just before the toes start 
to leave the ground. The combination of these motions alloWs 
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the foot to be converted from a mobile adaptor to a rigid lever, 
Which is essential for the forWard propulsion of the body. 
[0006] Though pronation and supination are natural 
motions, both excessive pronation, often caused by high 
pronation velocity, and excessive supination are undesirable 
and can lead to injury. Various approaches have been used in 
footWear design to control these rotational motions to avoid 
injury. Traditional so-called medial “post” or “posting” sys 
tems typically use a ?rmer density of ethylene vinyl acetate 
(“EVA”) or polyurethane (“PU”) foam on the medial side of 
a shoe in a rearfoot portion of a midsole to control pronation. 
HoWever, it is dif?cult to control the density and hardness of 
such foams. For example, manufactured foams are often 
softer than speci?ed in production. In addition, it takes more 
time and costs more to make the denser EVA foams. Such 
medial posts often use tWo densities of foam in a Wedged 
con?guration to provide a smoother transition for the foot as 
it rolls from heel to toe. HoWever, both the relative density and 
thickness of these foams are dif?cult to control during manu 
facturing, and the positioning of a Wedge of rigid foam over a 
softer foam does not provide a truly continuous transition of 
stiffness from heel strike to toe-off. 
[0007] Prior devices address motion control primarily by 
altering compression resistance underneath the foot using 
discrete rigid posts and plates or dual density midsole foams. 
The prior devices provide little or no transition of compres 
sion resistance. In addition, such transition is offered only 
under the foot and in only one directionitransverse to the 
longitudinal axis of the shoe. None of the prior devices dis 
closes or suggests a device for precisely and smoothly con 
trolling the motion of the foot along a foot strike path or 
providing a continuous transition in compression resistance 
as the foot traverses a strike path. 
[0008] Accordingly, there is a need, Which has not been 
adequately addressed in the prior art, for a device for precisely 
and smoothly controlling the motion of a foot along a foot 
strike path and that also provides a continuous and smooth 
transition in compression resistance along the foot strike path. 

SUMMARY OF THE INVENTION 

[0009] A stabilizing device of the present invention 
addresses the de?ciencies of the prior art by precisely and 
smoothly controlling the motion of the foot along a foot strike 
path by providing a continuous variation in stiffness along a 
medial or lateral side of a Wearer’s foot. A shoe sole and a shoe 
Which include the stabilizing device are also formed in accor 
dance With the present invention. 
[0010] In one embodiment, a stabilizing device for use in a 
shoe sole has a ?rst end and a second end. The ?rst end is 
adapted to be mounted in the rearfoot region of the shoe and 
the second end is adapted to be mounted in the arch region of 
the shoe. The stabilizing device has an elongated portion 
positioned betWeen the ?rst end and the second end that Will 
extend along a periphery of a shoe sole from the rearfoot 
region into the arch region. The stabilizing device also has a 
sideWall portion that extends from the rearfoot region into the 
arch region. The sideWall portion extends transversely from 
the elongated portion along the length of the elongated por 
tion. The sideWall portion is adapted for forming a portion of 
a peripheral Wall on either the medial or lateral side of the 
shoe. The sideWall portion has a stiffness that varies continu 
ously from the ?rst end toWard the second end. 
[0011] In one embodiment, the stiffness of the sideWall 
portion decreases continuously from the ?rst end toWard the 
second end. In another embodiment, the stiffness of the side 
Wall portion increases continuously from the ?rst end toWard 
the second end. 
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[0012] In another embodiment the cross-sectional area 
formed from the sidewall portion and the elongated portion 
varies continuously from the ?rst end toWard the second end. 
In accordance With this embodiment, the cross-sectional area 
can also decrease continuously from the ?rst end toWard the 
second end. In another embodiment, the cross-sectional area 
increases continuously from the ?rst end toWard the second 
end. 
[0013] In a further embodiment, a stiffness of the elongated 
portion varies continuously from the ?rst end toWard the 
second end. In accordance With this embodiment, the stiff 
ness of the elongated portion can also decrease continuously 
from the ?rst end toWard the second end. In another embodi 
ment, the stiffness of the elongated portion increases continu 
ously from the ?rst end toWard the second end. 
[0014] In still another embodiment, the stabiliZing device is 
adapted to extend from either the medial or lateral side of the 
shoe across 20% to 35% of the Width of the shoe at the arch 
region. 
[0015] In one embodiment, the elongated portion has a 
surface adapted for being positioned ?ush With an upper 
surface of the shoe sole. 
[0016] In another embodiment, the sideWall portion has a 
loWer portion that is adapted to extend from the elongated 
portion toWards a ground engaging surface of the shoe. In 
accordance With this embodiment, a loWer extension portion 
can also extend transversely from an end of the loWer portion 
of the sideWall portion aWay from the elongated portion. 
[0017] The stabiliZing device of the above embodiments 
may be integrally formed of a thermoplastic material. The 
thermoplastic material may be injection molded thermoplas 
tic. 
[0018] In one embodiment, the stabiliZing device of any of 
the above embodiments is adapted to be positioned along the 
medial side of the shoe. In another embodiment, the stabiliZ 
ing device is adapted to be positioned along the lateral side of 
the shoe. 
[0019] The stabiliZing device may further include an 
extended heel portion. The extended heel portion includes an 
extended elongated portion. The extended elongated portion 
is integrally connected to the elongated portion of the stabi 
liZing device. The extended heel portion also includes an 
extended sideWall portion. The extended sideWall portion is 
integrally connected to the sideWall portion of the stabiliZing 
device. The extended sideWall portion has a stiffness that 
varies continuously. The extended heel portion is adapted to 
extend from one the medial or later side of the shoe, around 
the heel end of the shoe, to the other of the medial or lateral 
side of the shoe. 
[0020] In one embodiment, the stiffness of at least one of 
the extended sideWall portion and the extended elongated 
portion increases continuously along the medial and lateral 
sides toWard the rear of the extended heel portion. In another 
embodiment, the stiffness of at least one of the extended 
sideWall portion and the extended elongated portion 
decreases continuously along the medial and lateral sides 
toWard the rear of the extended heel portion. 
[0021] A shoe formed in accordance With the present inven 
tion includes a stabiliZing device. The shoe has an upper and 
a shoe sole. The stabiliZing device is disposed along either the 
medial or lateral side of the shoe sole. The stabiliZing device 
has a ?rst end and a second end. The ?rst end is mounted in the 
rearfoot region of the shoe and the second end is mounted in 
the arch region of the shoe. The stabiliZing device has an 
elongated portion positioned betWeen the ?rst end and the 
second end that extends along a periphery of the shoe sole 
from the rearfoot region into the arch region. The stabiliZing 
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device also has a sideWall portion that extends from the rear 
foot region into the arch region. The sideWall portion extends 
transversely from the elongated portion. The sideWall portion 
forms a portion of a peripheral Wall on either the medial or 
lateral side of the shoe. The sideWall portion has a stiffness 
that varies continuously from the ?rst end toWard the second 
end. 
[0022] In one embodiment, the stiffness of the sideWall 
portion decreases continuously from the ?rst end toWard the 
second end. In another embodiment, the stiffness of the side 
Wall portion increases continuously from the ?rst end toWard 
the second end. 
[0023] In another embodiment the cross-sectional area 
formed from the sideWall portion and the elongated portion 
varies continuously from the ?rst end toWard the second end. 
In accordance With this embodiment, the cross-sectional area 
can decrease continuously from the ?rst end to the second 
end. In another embodiment, the cross-section area increases 
continuously from the ?rst end to the second end. 
[0024] In a further embodiment, a stiffness of the elongated 
portion varies continuously from the ?rst end toWard the 
second end. In accordance With this embodiment, the stiff 
ness of the elongated portion can decrease continuously from 
the ?rst end toWard the second end. In another embodiment, 
the stiffness of the elongated portion increases continuously 
from the ?rst end toWard the second end. 
[0025] In still another embodiment, the stabiliZing device 
extends from either the medial or lateral side of the shoe 
across 20% to 35% of the Width of the shoe at the arch region. 
[0026] In one embodiment, the elongated portion has a 
surface positioned flush with an upper surface of the shoe 
sole. 
[0027] In another embodiment, the sideWall portion has a 
loWer portion that extends from the elongated portion toWards 
a ground engaging surface of the shoe. In accordance With this 
embodiment, a loWer extension portion can also extend trans 
versely toWards the center of the shoe sole from an end of the 
loWer portion aWay from the elongated portion. 
[0028] The stabiliZing device of the above embodiments 
can be integrally formed of a thermoplastic material. The 
thermoplastic material can be injection molded thermoplas 
tic. 
[0029] In one embodiment, the stabiliZing device is posi 
tioned along the medial side of the shoe. In another embodi 
ment, the stabiliZing device is positioned along the lateral side 
of the shoe. 
[0030] The stabiliZing device may further include an 
extended heel portion. The extended heel portion includes an 
extended elongated portion. The extended elongated portion 
is integrally connected to the elongated portion of the stabi 
liZing device. The extended heel portion also includes an 
extended sideWall portion. The extended sideWall portion is 
integrally connected to the sideWall portion of the stabiliZing 
device. The extended sideWall portion has a stiffness that 
varies continuously. The extended heel portion extends from 
one the medial or later side of the shoe, around the heel end of 
the shoe, to the other of the medial or lateral side of the shoe. 
[0031] In one embodiment, the stiffness of at least one of 
the extended sideWall portion and the extended elongated 
portion increases continuously along the medial and lateral 
sides toWard the rear of the extended heel portion. In another 
embodiment, the stiffness of at least one of the extended 
sideWall portion and the extended elongated portion 
decreases continuously along the medial and lateral sides 
toWard the rear of the extended heel portion. 
[0032] When positioned on a medial side of the shoe, the 
stabiliZing device reduces pronation velocity of the subtalar 
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joint by providing a precisely controlled stiffness that con 
tinuously decreases from the rearfoot region to the arch 
region along the longitudinal axis and on the medial side of 
the shoe. When positioned on a lateral side of the shoe, the 
stabilizing device reduces supination velocity of the subtalar 
joint by providing a precisely controlled stiffness that con 
tinuously decreases from the rearfoot region to the arch 
region along the longitudinal axis on the lateral side of the 
shoe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIGS. 1A and 1B are side vieWs ofthe medial and 
lateral sides respectively of a skeleton of a human foot. 
[0034] FIG. 2 is a perspective vieW of an embodiment of a 
stabiliZing device. 
[0035] FIG. 3 is a cross-sectional vieW of the stabiliZing 
device of FIG. 2. 
[0036] FIG. 4 is a schematic top vieW of an embodiment of 
a shoe sole With the stabiliZing device of FIG. 2 positioned on 
a medial side of a shoe. 
[0037] FIG. 5 is a medial side vieW of the shoe sole and 
motion control device of FIG. 4. 
[0038] FIG. 6 is a cross-sectional vieW ofthe shoe sole and 
stabiliZing device of FIG. 4 
[0039] FIG. 7 is a medial side vieW of another embodiment 
of a shoe sole With another embodiment of a stabiliZing 
device. 
[0040] FIG. 8 is a cross-sectional vieW ofthe shoe sole and 
motion control device of FIG. 7. 
[0041] FIG. 9 is a schematic top vieW of an embodiment of 
a shoe sole With an embodiment of a stabiliZing device on the 
medial side and an embodiment of a stabiliZing device on the 
lateral side. 
[0042] FIG. 10 is a schematic top vieW of an embodiment of 
a shoe sole With an embodiment of a stabiliZing device With 
an extended heel portion. 
[0043] FIG. 11 is a schematic top vieW of an embodiment of 
a shoe sole With an embodiment of a stabiliZing device With 
an extended heel portion. 

DETAILED DESCRIPTION 

[0044] FIGS. 1A and 1B shoW a medial and lateral side 
vieW, respectively, of the skeleton of a human foot 100. The 
forefoot region 101 of a foot corresponds generally With the 
phalanges (toes) 102 and metatarsals 103. The rearfoot region 
104 of the foot, also referred to as the heel region, corresponds 
generally to the calcaneous bone 105. The arch region of the 
foot generally overlaps a portion of the forefoot including the 
metatarsals 103 (but not the phalanges 102) and encompasses 
the tarsals 107 in betWeen the calcaneous bone 105 and the 
metatatarsals 103. Referring to FIG. 1A, a medial longitudi 
nal arch region 107 is formed betWeen the medial tubercle of 
calcaneous 105 to the head of the ?rst, second and third 
metatarsals 103-1, 103-2, 103-3. As shoWn in FIG. 1B, a 
longitudinal arch region 106 on the lateral side of the foot 100 
is formed generally betWeen the lateral tubercle of the calca 
neous 105 to the head of the fourth 103-4 and ?fth metatarsals 
103-5. The regions of a shoe sole are generally divided into 
relative sections to correspond generally to these regions of 
the human foot, With the heel or rearfoot region of a shoe sole 
generally knoWn as the area corresponding to the calcaneous 
bone 105, and the forefoot region of a shoe sole correspond 
ing to the area underlying at least the phalanges 102. The arch 
region of a shoe sole may be formed to encompass the entire 
anatomical arch of a foot, particularly for use in sports creat 
ing high stress on the arches of the foot. Herein, We refer to an 
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arch region of a shoe sole as encompassing the area forWard 
of the rearfoot region and including the metatarsals 103. 
[0045] Referring to FIGS. 2 and 3, an embodiment of a 
stabiliZing device 201 for use in a shoe is made from a unitary 
piece of material, such as plastic. The stabiliZing device 201 
has a ?rst end 202 and a second end 203 for mounting the 
device in a shoe. The ?rst end 202 is adapted for mounting in 
the rearfoot region of a shoe. The second end 203 is adapted 
for mounting in the arch region of a shoe. The stabiliZing 
device 201 includes an elongated portion 204 that is posi 
tioned betWeen the ?rst end 202 and the second end 203. In 
one embodiment, the ?rst end 202 for mounting corresponds 
to an end of the elongated portion 204 and the second end 203 
for mounting corresponds to the other end of the elongated 
portion 204. 
[0046] The stabiliZing device 201 also includes a sideWall 
portion 205 that extends transversely from the elongated por 
tion 204 along the length of the elongated portion 204 and 
preferably beyond. The sideWall portion 205 is adapted to 
form a portion of an outer peripheral Wall on either the medial 
or lateral side of the shoe in Which it is positioned. The 
sideWall portion 205 has a stiffness that varies continuously 
from the ?rst end 202 toWard the second end 203. In one 
embodiment, the stiffness of the sideWall portion 205 
decreases continuously from the ?rst end 202 toWard the 
second end 203. In another embodiment, the stiffness of the 
sideWall portion 205 increases continuously from the ?rst end 
202 toWard the second end 203. 
[0047] The elongated portion 204 is adapted for mounting 
no further forWard than the arch region of the shoe. By 
restricting the elongated portion 204 of the stabiliZing device 
201 to the arch and heel region, the phalanges 102 of the foot 
100 are alloWed to ?ex While the Wearer is Walking or run 
ning, Which assists in pushoff and enables more ef?cient 
movement. 

[0048] In addition to varying the stiffness of the sideWall 
portion 205, the stiffness of the elongated portion 204 can also 
be varied continuously from the ?rst end 202 toWard the 
second end 203. In one embodiment, the stiffness of the 
elongated portion 204 decreases continuously from the ?rst 
end 202 toWard the second end 203. In another embodiment, 
the stiffness of the elongated portion 204 increases continu 
ously from the ?rst end 202 toWard the second end 203. 
[0049] In order to control the stiffness of the sideWall por 
tion 205 and/ or the elongated portion 204, the cross-sectional 
area formed from the sideWall portion 205 and the elongated 
portion 204 can be varied continuously from the ?rst end 202 
toWard the second end 203. In one embodiment, this cross 
sectional area decreases continuously from the ?rst end 202 
toWard the second end 202. In another embodiment, this 
cross-section area increases continuously from the ?rst end 
202 toWard the second end 203. 

[0050] In another embodiment, the sideWall portion 205 
has a loWer portion 207 that is adapted to extend from the 
elongated portion 204 toWards a ground engaging surface of 
the shoe. In yet another embodiment, as best shoWn in FIG. 3, 
a loWer extension portion 208 extends preferably transversely 
along the length of the end of the loWer portion 207 of the 
sideWall portion 205 aWay from the elongated portion 204. 
The loWer extension portion 208 is adapted to be mounted 
into or betWeen tWo layers of the sole of the shoe. 
[0051] The stabiliZing device 201 is adapted to be posi 
tioned along the medial side of the shoe or along the lateral 
side of the shoe. Referring to FIG. 4, When positioned on a 
medial side of the shoe, the stabiliZing device 201 reduces 
pronation velocity of the subtalar joint by providing a pre 
cisely controlled stiffness that continuously decreases from 



US 2010/0071231A1 

the rearfoot region 224 to the arch region 226. In a different 
embodiment, the stabilizing device 201 can be positioned 
along the medial side of the shoe and formed so that its 
stiffness increases continuously from the rearfoot region to 
the arch region. When positioned on a lateral side of the shoe, 
the stabilizing device 201 reduces supination velocity of the 
subtalar j oint by providing a precisely controlled stiffness that 
continuously increases from the rearfoot region to the arch 
region. In another embodiment, the stabiliZing device 201 can 
be positioned along the lateral side of the shoe and formed 
With a stiffness that decreases continuously from the rearfoot 
region 224 to the arch region 226. 
[0052] FIGS. 4, 5, and 6 depict a shoe sole 200 containing 
the stabiliZing device 201. A shoe formed in accordance With 
the present invention can include an upper and the shoe sole 
200. The stabiliZing device 201 is disposed along either the 
medial or lateral side of the shoe sole 200. The ?rst end 202 of 
the stabiliZing device 201 is mounted in the rearfoot region 
104 of the shoe sole 200. The second end 203 of stabiliZing 
device 201 is mounted in the arch region 106 of the shoe sole 
200. The sideWall portion 205 of the stabiliZing device 201 
preferably forms a portion of a peripheral Wall 209 on either 
the medial or lateral side of the shoe sole 200. In addition, the 
elongated portion 204 has an upper surface 206 that can be 
positioned ?ush With an upper surface 212 of the shoe sole 
200. 

[0053] In one embodiment, the loWer portion 207 of the 
sideWall portion 205 extends from the elongated portion 204 
toWards a ground engaging surface 210 of the shoe sole 200. 
A loWer extension portion 208 extends transversely from the 
loWer portion 207. The loWer extension portion 208 can be 
mounted betWeen tWo layers of the shoe sole 200, for 
example, ground engaging surface 209 and midsole 210, as 
shoWn in FIG. 6. 

[0054] In one embodiment, shoWn in FIG. 9, a stabiliZing 
device 201 adapted to be a medial device and a stabiliZing 
device 201 adapted to be a lateral stabiliZing device are posi 
tioned on the medial and lateral sides respectively in the same 
shoe 200. 
[0055] The elongated portion 204 of the stabiliZing device 
201 extends along a periphery of the shoe 200 and extends 
from either the medial side or the lateral side of the shoe 
toWard, but not past, the longitudinal centerline of the shoe. In 
other embodiments, the stabiliZing device 201 also extends 
along the peripheral rear of the shoe, encompassing the heel 
(FIGS. 9-11). In one embodiment, the stabiliZing device 201 
extends from either the medial or lateral side of the shoe sole 
200 across betWeen 15% to 40% of the shoe sole 200 at the 
narroWest cross section of the sole 200. Most preferably, the 
device 201 extends across 20% to 35% of the Width of the 
shoe sole 200 at the narroWest cross section of the sole 200. 

[0056] One end 202 of the elongated portion 204 is posi 
tioned in the rearfoot region of the shoe 200. In one embodi 
ment, the ?rst end 202 is adapted to be positioned in a portion 
of the sole situated beloW the talus bone of the Wearer’s foot. 
In another embodiment, the ?rst end 202 is located a distance 
from the rear end 216 of the shoe 200 that is betWeen about 
5% and 35% of the length of the shoe. Most preferably the 
distance is betWeen about 10% and 20%. In another embodi 
ment, the distance is betWeen about 12% and 18%. 
[0057] The second end 203 is positioned in the arch region 
of the shoe 200. For a stabiliZing device 201 located on a 
medial side of the shoe 200, the second end 203 is preferably 
located a distance from the rear end 216 of the shoe 200 that 
is betWeen about 50% and 80% of the length of the shoe. Most 
preferably, the distance is betWeen about 60% to 75% of the 
length of the shoe. For a stabiliZing device 201 located on the 
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lateral side of the shoe 200, the second end 203 is preferably 
located a distance from the rear end 216 of the shoe that is 
betWeen about 50% and 80% of the length of the shoe 200. 
Most preferably the distance is betWeen about 60% to 75% of 
the length of the shoe 200. 
[0058] FIGS. 7 and 8 shoW an alternative embodiment of a 
stabiliZing device 701 and a shoe sole 700 containing the 
stabiliZing device 701. The stabiliZing device 701 is made 
from a unitary piece of material, such as plastic. The stabiliZ 
ing device 701 includes an elongated portion 704 that extends 
from a ?rst end 702 positioned in the rearfoot to a second end 
703 positioned in the arch region. The stabiliZing device 701 
also includes a sideWall portion 705 that extends betWeen the 
?rst end 702 and the second end 703. The sideWall portion 
705 extends transversely from the elongated portion 704 
along the length of the elongated portion 704. The sideWall 
portion 705 preferably forms a portion of an outer peripheral 
Wall 709 on either the medial or lateral side of the shoe sole 
700 in Which it is positioned. The stiffness and cross-sectional 
area of the sideWall portion 705 and elongated portion 704 are 
varied as described above With respect to FIGS. 2-6 in accor 
dance With at least one of the embodiments described. 

[0059] As compared With the stabiliZing device 201 shoWn 
in FIG. 4, the sideWall portion 705 of the stabiliZing device 
701 does not contain a loWer portion 207 or a loWer extension 
portion 208. The elimination of the loWer portion 207 of the 
continuous sideWall 704 lessens the stiffening caused When 
this loWer portion 207 is present and offers greater overall 
control of the stiffness pro?le of the motion control device 
7 01 . 

[0060] FIG. 10 shoWs an alternate embodiment of the sta 
biliZing device of the present invention. The stabiliZing 
device 301 includes an extended heel portion 213. The 
extended heel portion 213 is integrally extended from a sta 
biliZing device 201 positioned on at least one of a medial and 
lateral side. In FIG. 10, the stabiliZing device 301 includes 
both a medial and lateral stabiliZing device 201, hoWever a 
stabiliZing device including an extended heel portion 213 
connected to only one of a lateral or medial stabiliZing device 
201 is also contemplated. The extended heel portion 213 is 
located in the rearfoot region 224 of the sole and includes an 
extended elongated portion 214 that is integrally connected to 
the elongated portion 204 of the stabiliZing device 201. The 
elongated portions extend into the arch region 226. The 
extended heel portion 213 also includes an extended sideWall 
portion 215 that is integrally connected to the sideWall portion 
205 of the stabiliZing device 201. The extended heel portion 
213 is adapted to be positioned in the rearfoot portion of the 
shoe 200. It is adapted to extend from the medial side of the 
shoe, around the heel portion of the shoe, to the lateral side of 
a shoe 300. 

[0061] In one embodiment, the stiffness of the extended 
sideWall portion 215 or the extended elongated portion 214, 
or both increases continuously along the medial and lateral 
sides toWard the rear of the extended heel portion 213. In 
another embodiment, the stiffness of the extended sideWall 
portion 215, the extended elongated portion 214, or both 
decreases continuously along the medial and lateral sides 
toWard the rear 216 of the extended heel portion 213. 

[0062] FIG. 11 shoWs another embodiment of a stabiliZing 
device 401 mounted in a shoe 400 With an extended heel 
portion 213 Wherein the elongated portion 204 and sideWall 
portion 205 are positioned along both the medial and lateral 
sides of the shoe 400. The extended elongated portion 214 is 
integrally formed With elongated portions 204 located on 
both the medial and the lateral side. The extended sideWall 
portion 215 is integrally formed With the sideWall portions 
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205 on the medial and lateral sides. In this embodiment, the 
sideWall portions extend into the forefoot region. 
[0063] As can be seen most clearly in FIG. 3, the stabilizing 
device of the present invention is preferably formed as a 
monolithic seamless piece, With the elongated portion (204, 
704) gradually curving upWard to blend into the upperportion 
of the sideWall portion (205, 705). Preferably, the stabiliZing 
device of the present invention is formed using an injection 
molding process that alloWs precise formation of a predeter 
mined continuously and smoothly varying stiffness pro?le. 
The stabiliZing device is preferably formed of a thermoplastic 
material, most preferably, a soft thermoplastic injection 
molded material, such as thermoplastic polyurethane 
(“TPU”). HoWever, any other material Which exhibits Well 
de?ned stiffness and resilience properties can also be used, 
Which can be precisely formed into a device having a prede 
termined continuously and smoothly varying stiffness pro?le. 
[0064] The stiffness of the stabiliZing devices of the present 
invention can be directionally varied as needed by changing 
the thickness of the thermoplastic material. Accordingly, 
forces created on the shoe by a Wearer’s foot striking the 
ground Will impact on different thicknesses in various direc 
tions along the foot strike path. Regions of thicker material 
Will have a higher stiffness and are positioned Where greater 
resistance is needed compared to thinner regions. In this Way, 
the stabiliZing device can be precisely shaped and formed to 
provide a continuous stiffness pro?le along a side of a shoe to 
control the motion of a Wearer’s foot along a foot strike path 
and a smooth transition in resistance as the foot rolls from its 
lateral side on heel strike toWard the medial side prior to 
toe-off. 

[0065] It is also contemplated that the density of the ther 
moplastic material itself can be varied to control the stiffness 
of the stabiliZing device of the present invention. One skilled 
in the art Will appreciate that a combination of density and 
thickness can also be precisely varied to form a stabiliZing 
device having the desired continuous stiffness pro?le. 
Accordingly, the stabiliZing device of this invention can be 
formed With any stiffness pro?le to provide a continuously 
varying stiffness in any direction to control the motion of a 
Wearer’s foot along a predetermined foot strike path. 
[0066] Though in the embodiments shoWn, the stabiliZing 
device is positioned in a midsole of the shoe, it is understood 
that the device can be adapted for mounting in any part or 
parts of a sole of a shoe, Which may include an insole, an 
outsole, a midsole, or any combination of the foregoing. 
Generally, the stabiliZing device is adapted for positioning 
anyWhere beloW a plane of a Wearer’s foot With a sideWall 
extending above the sole and along the side of a Wearer’s foot. 
The sideWall preferably extends along a portion of an upper of 
the shoe. 

[0067] Although illustrative embodiments of the present 
invention have been described herein With reference to the 
accompanying draWings, it is to be understood that the inven 
tion and claims are not limited to those precise embodiments, 
and that various other changes and modi?cations may be 
applied therein by one skilled in the art Without departing 
from the scope or spirit of the invention. As Will also be 
apparent to those skilled in the art, various combinations of 
the embodiments and features taught in the foregoing 
description are possible and can result in preferred executions 
of the present invention. Accordingly, it is intended that such 
changes and modi?cations fall Within the scope of the present 
invention as de?ned by the claims appended hereto. 
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What is claimed is: 
1. A stabiliZing device for use in a shoe having a shoe sole, 

a medial and lateral side, a rearfoot region, and an arch region, 
said stabiliZing device comprising: 

a ?rst end for mounting in said rearfoot region; 
a second end for mounting in said arch region; 
an elongated portion positioned betWeen said ?rst end and 

said second end, said elongated portion being adapted to 
extend along a periphery of said shoe sole from said 
rearfoot region into said arch region; 

a sideWall portion adapted to extend from said rearfoot 
region into said arch region, said sideWall portion 
extending transversely from said elongated portion, said 
sideWall portion being adapted for forming a portion of 
a peripheral Wall of said shoe on one of said medial and 
lateral side, said sideWall portion having a stiffness that 
varies continuously from said ?rst end toWard said sec 
ond end. 

2. The stabiliZing device of claim 1, Wherein said stiffness 
of said sideWall portion decreases continuously from said ?rst 
end toWard said second end. 

3. The stabiliZing device of claim 1, Wherein said stiffness 
of said sideWall portion increases continuously from said ?rst 
end toWard said second end. 

4. The stabiliZing device of claim 1, Wherein the cross 
sectional area formed from said sideWall portion and said 
elongated portion varies continuously from said ?rst end 
toWard said second end. 

5. The stabiliZing device of claim 4, Wherein said cross 
sectional area decreases continuously from said ?rst end 
toWard said second end. 

6. The stabiliZing device of claim 4, Wherein said cross 
sectional area increases continuously from said ?rst end 
toWard said second end. 

7. The stabiliZing device of claim 1, Wherein a stiffness of 
said elongated portion varies continuously from said ?rst end 
toWard said second end. 

8. The stabiliZing device of claim 7, Wherein said stiffness 
of said elongated portion decreases continuously from said 
?rst end toWard said second end. 

9. The stabiliZing device of claim 7, Wherein said stiffness 
of said elongated portion increases continuously from said 
?rst end toWard said second end. 

10. The stabiliZing device of claim 1, Wherein said stabi 
liZing device is adapted to extend from said one of saidmedial 
side and said lateral side across 20% to 35% of the Width of 
said shoe at said arch region. 

11. The stabiliZing device of claim 1, Wherein said elon 
gated portion comprises a surface adapted for positioning 
?ush With an upper surface of a shoe sole of said shoe. 

12. The stabiliZing device of claim 1, Wherein said sideWall 
portion comprises a loWer portion that is adapted to extend 
from said elongated portion toWards a ground engaging sur 
face of said shoe. 

13. The stabiliZing device of claim 12, further comprising 
a loWer extension portion extending transversely from an end 
of said loWer portion aWay from said elongated portion. 

14. The stabiliZing device of claim 1, Wherein said stabi 
liZing device is integrally formed of a thermoplastic material. 

15. The stabiliZing device of claim 14, Wherein said ther 
moplastic material is injection molded thermoplastic. 

16. The stabiliZing device of claim 1, Wherein said stabi 
liZing device is adapted to be positioned along said medial 
side of said shoe. 
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17. The stabilizing device of claim 1, Wherein said stabi 
liZing device is adapted to be positioned along said lateral side 
of said shoe. 

18. The stabilizing device of claim 1, Wherein said stabi 
liZing device further comprises an extended heel portion, said 
extended heel portion comprising: 

an extended elongated portion that is integrally connected 
to said elongated portion; and 

an extended sideWall portion that is integrally connected to 
said sideWall portion, said extended sideWall portion 
having a stiffness that varies continuously; 

Wherein said extended heel portion is adapted to extend 
from said one of said medial side or said lateral side, 
around a heel of end of said shoe, to the other of said 
medial side or said lateral side of said shoe. 

19. The stabiliZing device of claim 18 Wherein the stiffness 
of at least one of said extended sideWall portion and said 
extended elongated portion increases continuously along said 
medial and lateral sides toWard the rear of said extended heel 
portion. 

20. The stabiliZing device of claim 18 Wherein the stiffness 
of at least one of said extended sideWall portion and said 
extended elongated portion decreases continuously along 
said medial and lateral sides toWard the rear of said extended 
heel portion. 

21. A shoe comprising an upper, a shoe sole, a medial and 
a lateral side, a rearfoot region, an arch region, and a stabi 
liZing device positioned along one of said medial side and 
lateral side, said stabiliZing device comprising: 

a ?rst end mounted in said rearfoot region of said shoe; 
a second end mounted in said arch region of said shoe; 
an elongated portion positioned betWeen said ?rst end and 

said second end, said elongated portion extending along 
a periphery of said shoe sole from said rearfoot region 
into said arch region; 

a sideWall portion extending from said rearfoot region into 
said arch region, said sideWall portion extending trans 
versely from said elongated portion, said sideWall por 
tion forming a portion of a peripheral Wall of said shoe 
on one of said medial and lateral side, said sideWall 
portion having a stiffness that varies continuously from 
said ?rst end toWard said second end. 

22. The shoe of claim 21, Wherein said stiffness of said 
sideWall portion decreases continuously from said rearfoot 
region toWard said arch region. 

23. The shoe of claim 21, Wherein said stiffness of said 
sideWall portion increases continuously from said rearfoot 
region toWard said arch region. 

24. The shoe of claim 21, Wherein the cross-sectional area 
formed from said sideWall portion and said elongated portion 
varies continuously from said rearfoot region toWard said 
arch region. 

25. The shoe of claim 24, Wherein said cross-sectional area 
decreases continuously from said rearfoot region toWard said 
arch region. 
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26. The shoe of claim 24, Wherein said cross-sectional area 
increases continuously from said rearfoot region toWard said 
arch region. 

27. The shoe of claim 21, Wherein a stiffness of said elon 
gated portion varies continuously from said ?rst end toWard 
said second end. 

28. The shoe of claim 27, Wherein said stiffness of said 
elongated portion decreases continuously from said ?rst end 
toWard said second end. 

29. The shoe of claim 27, Wherein said stiffness of said 
elongated portion increases continuously from said ?rst end 
toWard said second end. 

30. The shoe of claim 21, Wherein said stabiliZing device 
extends from said one of said medial or lateral sides across 
20% to 35% of the Width of said shoe at said arch region. 

31. The shoe of claim 21, Wherein said elongated portion 
comprises a surface positioned ?ush With an upper surface of 
said shoe sole. 

32. The shoe of claim 21, Wherein said sideWall portion 
comprises a loWer portion that extends from said elongated 
portion toWards a ground engaging surface of said shoe. 

33. The shoe of claim 32, further comprising a loWer exten 
sion portion extending transversely toWards the center of said 
shoe sole from an end of said loWer portion aWay from said 
elongated portion. 

34. The shoe of claim 21, Wherein said stabiliZing device is 
integrally formed of a thermoplastic material. 

35. The shoe of claim 34, Wherein said thermoplastic mate 
rial is injection molded thermoplastic. 

36. The shoe of claim 21, Wherein said stabiliZing device is 
adapted to be positioned along said medial side of said shoe. 

37. The shoe of claim 21, Wherein said stabiliZing device is 
adapted to be positioned along said lateral side of said shoe. 

38. The shoe of claim 21, Wherein said stabiliZing device 
further comprises an extended heel portion, said extended 
heel portion comprising: 

an extended elongated portion that is integrally connected 
to said elongated portion; and 

an extended sideWall portion that is integrally connected to 
said sideWall portion, said extended sideWall portion 
having a stiffness that varies continuously; 

Wherein said extended heel portion extends from said one 
of said medial side or said lateral side, around a heel of 
end of said shoe, to the other of said medial side or said 
lateral side or said shoe. 

39. The shoe of claim 38 Wherein the stiffness of at least 
one of said extended sideWall portion and said extended elon 
gated portion increases continuously along said medial and 
lateral sides toWard the rear of said extended heel portion. 

40. The shoe of claim 38 Wherein the stiffness of at least 
one of said extended sideWall portion and said extended elon 
gated portion decreases continuously along said medial and 
lateral sides toWard the rear of said extended heel portion 

* * * * * 


