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(57) ABSTRACT 

The present invention relates to an insole, midsole or unified 
outsole-midsole-insole device for use with an article of foot 
wear, displaying significant improvement over conventional 
similar insole type products through its ability to offer to the 
wearer an adjustable biofeedback component for the rehabili 
tation and strengthening of the foot's muscles, as well as an 
adjustable motion control component for the purpose of con 
trolling the pronation and arch deflection of the human foot 
during gait. Through this means wearers of the device gradu 
ally strengthen their foot while simultaneously decreasing 
their dependence on secondary motion control structures. 
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MOTON CONTROL INSOLE WITH MUSCLE 
STRENGTHENING COMPONENT 

TECHNICAL FIELD 

0001. The present invention relates to a device to be inte 
grated into an article of footwear, to interact with the plantar 
Surface of the foot, and to address gait related issues Surround 
ing weakened foot structure and faulty gait biomechanics. 

BACKGROUND ART 

0002 There is a significant quantity of evidence from the 
medical and biomechanical professions presenting a strong 
correlation between faulty foot function and associated foot, 
leg and lower back disorders. The correlation is such that it 
has been proposed, and accordingly Supported, that non-ideal 
foot function can be a determining factor for numerous gait 
related pathologies. The ideal functions of the foot have been 
falsely categorized by academics studying the trends and data 
collected during the analysis of gait biomechanics, kinetics 
and kinematics. The collected data, and observations made, 
have been from populations whom have traditionally worn 
shoes. The repeated exposure to the bracing environments, 
which shoes are, has been shown to have detrimental effects 
on the foot and most notably the foot's musculo-skeletal 
structure. Normal, or average, values have been taken from 
these populations and have been used by those skilled in the 
art of biomechanics, podiatry and related fields, as descriptors 
of ideal. This approach however is faulty in that the mean or 
average, taken from populations, reported to have as much as 
85% of their total, displaying symptoms related to less than 
ideal mechanics, will statistically generate values for the 
norm that are well below ideal. As such the industry defined 
“normal' is far less than “ideal. 

0003. Numerous inventions have been disclosed to 
address the excess pronation and inadequate re-supination 
that is characteristic of our less than ideal gait. However these 
are based on techniques and designs that encourage a bracing 
or supportive environment for the foot. These inventions dis 
close the use of a wide range of materials and methods of 
fabrication, however the vast majority of these attempt to 
promote normal gait biomechanics through the bracing of the 
foot. U.S. Pat. No. 4,232,457 of Mosher, discloses a typical 
and accepted Support device made from rigid or semi-rigid 
materials and primarily focuses on bracing the medial arch of 
the foot. In U.S. Pat. No. 5,058,585 Kendall discloses a modi 
fiedhorseshoe shaped structure intended to Support and guide 
the foot through a bracing of the medial arch. Inventions such 
as these will ultimately lead to a weakening of the foot's 
Supporting musculoskeletal structure, potentially predispos 
ing the foot to injury, and potentially requiring the use of a 
stronger and more Supportive bracing device as the structure 
continues to weaken. It is well accepted now, in medicine, that 
bracing of the musculoskeletal system promotes a weakening 
of the Supporting structures, and bracing is not the first choice 
when rehabilitating. 
0004. In what has been proposed to be a more holistic and 
ideal approach, Burke, in U.S. Pat. No. 5,404,659, as well as 
Gardiner, in U.S. Pat. Nos. 6,301,807 and 6,732,457, dis 
close devices proposed to elicit muscle contractions through 
the introduction of a proprioceptive stimulus to the plantar 
aspect of the foot. It has been found, by the inventors, that 
when using these devices they have considerable limitations 
and fall short of providing the foot with the support and 
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guidance required to achieve ideal gait biomechanics during 
the initial phases of use and rehabilitation, and in particular a 
failure to support the medial aspect of the foot and to guide the 
foot during propulsion. Although said devices may provide 
Some aspect of stimuli they are incapable of providing quick 
effective alteration of the users gait mechanics. A device 
capable of providing both a progressive rehabilitative aspect 
and a regressive Support aspect would prove to be an effective 
treatment and improvement over current products. In this 
manner a device which would continue to support the foot 
until it is strong enough to achieve ideal mechanics on its own 
is desirable. 

0005. The invention disclosed by Burke and those of Gar 
diner are most notably characterized by a dominant apex 
located in the region of the intersection of the cuboid, nav 
icular and lateral cuneiform. It has been discovered by the 
inventors, that the plantar pressures generated during normal 
walking, jogging and running, result in a lateral to medial 
shifting of the devices, as described by Burke and by Gar 
diner, inside of the users footwear. Through the inspection of 
wear patterns on previously used devices, such as those 
described by Burke and those of Gardiner, it has been found 
by the inventors, that the desired apex region that the foot 
migrates to, is larger and more medial to that disclosed by 
Burke and disclosed by Gardiner. In fact wear patterns reveal 
that the highest point does not truly take the form of an apex 
but a plateau which also serves to reduce the localized pres 
Sure caused by the apex which has been found to on occasion 
cause excess discomfort rendering the device unusable. 
Although it may be advantageous to promote a domed ana 
tomical structure as described by Burke and by Gardiner, to 
allow for tri-planar motion, the shape of the domed like struc 
ture formed by the foot's arch system is not replicated by the 
inventions of Burke and by those by Gardiner, and require a 
more plateau like arrangement. Mitchell, in U.S. Pat. No. 
5.388,351, does provide for a plateau, which however is too 
large with respect to the foot's plantar Surface area to allow 
any form of tri-planar motion and is thus undesirable. A 
device capable of encouraging a more limited tri-planar 
motion, in particular regulating but not limiting the pronation, 
would benefit users. 

0006. The inventions disclosed by Burke and by Gardiner 
fail in introducing provisions which control excess pronation 
during the stance phase of gait and faulty foot position at 
propulsion. The failure to address these concerns predisposes 
the users of these inventions to excess strain on the foot's 
Supporting muscles as the foot attempts to conform to the 
centrally located apex, while simultaneously inwardly rotat 
ing as the foot naturally pronates during walking, running and 
Such. An apex of the heights and at the location as disclosed in 
Gardiner's patents may actually result in an increase in the 
rate of pronation during the stance phase of the gait cycle. 
This may as a result, predispose wearers to increased strain on 
the musculoskeletal system and potentially further discom 
fort and injury. 
0007. It is the intent of the present invention to introduce a 
device capable of promoting a strengthening of the muscu 
loskeletal system, and in particular those regions and organs 
related to the bones, muscles and connective tissue necessary 
for ideal and effective gait, while simultaneously providing 
for the Support and guidance required on the foot's medial and 
anterior aspects for the purpose of reducing the excess prona 
tion which often accompanies a weakened foot structure. The 
present invention discloses a specific raised area, engineered 
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to receive removable and replaceable inserts, designed and 
configured to achieve the desired functions of muscular reha 
bilitation of the foot's muscles and the simultaneous control 
of harmful excess pronation during walking, running or Such 
activities. 

BRIEF SUMMARY OF THE INVENTION 

0008. The present invention discloses a device designed to 
interact with the plantar surface of the wearer's foot, most 
notably in the form of a shoe insole, a shoe midsole, or similar. 
The present invention is most distinctively characterized by a 
dominant or primary area rising upwardly from the body of 
the device and so positioned to engage the plantar aspect of 
the foot in the region of the first ray and the common area of 
the adjoining region of the anterior most portion of the medial 
tubercle of the talus, the navicular, the 1 cuneiform and the 
medial most aspect of the cuboid. This area of engagement 
with the plantar region of the foot generally is characterized 
by a triangular shape and assumes a plateau region with 
respect to the balance of the primary raised area. 
0009. The general shape of the primary raised area is such 
that on its posterior most aspect there are inherent design 
characteristics, most notably in the form of a Varus type 
wedge capable of reducing the excess eversion of the calca 
neus if the foot is excessively pronating. 
0010. The general shape of the primary raised area also 
possesses a defining ridge generally aligned and positioned 
parallel with the long axis of the 2nd ray for the purpose of 
encouraging the formation of a metatarsal arch, and encour 
aging the re-supination of the foot which is required for 
efficient propulsion during ideal gait. The invention also dis 
closes accommodations, or provisions, in the regions of both 
the 1 and 5' metatarsals to further encourage efficient pro 
pulsion during ideal gait. 
0011 Most notable in the present invention are provisions 
within the raised area, in the form of receptacles, for the 
purpose of receiving compressive inserts generally aligned 
with the first ray, for the purpose of controlling medial arch 
deflection, and generally aligned with the soft tissue area of 
the flexor digitorum brevis and flexor hallicus longus 
muscles, for the purpose of gradually introducing a biofeed 
back component to the foot's main supporting musculature. 
Through their symbiotic application the invention is capable 
of encouraging a strengthening of the foot's Supporting mus 
culature while affording the wearer the ability to continue to 
support their arch system when needed. The wearer then may 
gradually reduce said Support as the foot strengthens in 
response to the muscle strengthening insert. 

DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a dorsal view of the present invention 
illustrating the size, shape and periphery dimension of the 
preferred embodiment relative to the human skeletal foot. 
(Rightfoot shown). Wherein the perimeter of said invention is 
depicted by a dotted line, the perimeter of the primary raised 
area is defined by a dashed and dotted line, and the perimeter 
of the elevated plateau region is depicted by a dashed line. 
Also shown are key angular orientations, most notably the 
long axis of the 1 metatarsal and the long axis of the 2nd 
metatarsal of the foot. 
0013 FIG. 2 is a dorsal view of the present invention 
illustrating and localizing the key anatomical structures of 
significance to the present invention. Of significance are the 
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1, 2" and 5' metatarsals, the cuboid, the calcaneus, the 
talus, the navicular, and the 3 cuneiforms. 
0014 FIG. 3 is a plantar view of the present invention 
illustrating the location of the elevated plateau region of the 
primary raised area encompassing the pronation controlling 
insert and the muscle stimulating insert, relative to the mus 
cular structures characteristic of the foot's plantar aspect. 
Notable are the flexor digitorum brevis and the flexor hallicus 
longus. (Left Foot Shown) 
0015 FIG. 4 is an approximation of a medial sagittal plane 
view of the present invention sectioned through D-D' and 
relative to the right foot. 
0016 FIG. 5 is a plantar view of the primary raised area 
(Left foot shown) of the invention illustrating the general 
location of the openings to receive the pronation controlling 
and the muscle stimulating inserts and the general perimeter 
shape of the primary raised area, and reference points for the 
cross sectional drawings 
0017 FIG. 6 is a cross sectional drawing of the present 
invention through Section A-A. 
0018 FIG. 7 is a cross sectional drawing of the present 
invention through Section B-B'. 
0019 FIG. 8 is a cross sectional drawing of the present 
invention through Section C-C". 
0020 FIG. 9 is a cross sectional drawing of the present 
invention through Section D-D'. 
0021 FIG. 10 is a cross sectional drawing of the present 
invention through Section E-E'. 
0022 FIG. 11 is an illustration showing the pronation 
controlling and the muscle stimulating inserts to be applied to 
the present invention as two separate devices. 
0023 FIG. 12 is an illustration showing the pronation 
controlling and the muscle stimulating inserts constructed so 
as they are integrated as a one unit device to be applied to the 
present invention. 
0024 FIG. 13 is a posterior view of the human foot and 
ankle (right foot shown) illustrating the action of pronation 
(shown by a solid line with a directional arrow), and the 
location of the sub-talar axis (shown by the dashed-dotted 
lines), and the effect on correcting rear foot angle (shown by 
the dashed lines) through the application of a medial heel 
wedge device. 
0025 FIG. 14 is a dorsal view illustrating the general 
peripheral shape of the invention and the primary raised area 
with a modified anterior most arc and illustrating the general 
areas of the lateral and medial forefoot accommodations. 
0026 FIG. 15 is a dorsal view illustrating the elevated 
plateau area of the present invention and how it maybe inter 
preted as having a “triangular shape or a 'T' shape. 
0027 FIG.16 shows the present invention with the prona 
tion controlling insert and the muscle stimulating insert 
applied to the present invention in a dorsal-to-plantar direc 
tion, as well as the present invention with the pronation con 
trolling insert and the muscle stimulating insert applied to the 
present invention in a plantar-to-dorsal direction. 
0028 FIG. 17 is a perspective view of the present inven 
tion showing a lower insole type body capable of receiving, 
upon it's dorsal Surface, the primary raised area which is 
manufactured as a separate unit. 
0029 FIG. 18 is a perspective view of the present inven 
tion showing an upper insole type body capable of receiving, 
at it's plantar Surface, the primary raised area which is manu 
factured as a separate unit. 
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0030 FIG. 19 is an arrangement of cross sectional designs 
of possibilities for the openings and corresponding inserts 
and the potential geometric characteristics of the openings 
and inserts that enable the secure fixation of the inserts into 
the openings. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

0031. The present invention provides for a device in the 
form of a shoe insole or shoe midsole or integrated shoe 
outsole-midsole-insole unit 1, capable of providing a progres 
sive catalyst for muscle stimulation, muscle strengthening 
and muscular adaptation while encouraging proper toe off 
position and controlling for excess pronation of the foot. 
0032. The present invention may be constructed of mate 

rials of a semi-pliable and compressible nature such that it is 
comfortable to the plantar surface of the foot. The materials of 
choice may include, but are not limited to, polyurethane and 
its derivatives, ethyl vinyl acetate and its derivatives, visco 
elastic polymers, natural sponge rubbers and its derivatives, 
and other materials displaying similar characteristics. 
0033. In particular the present invention discloses a pri 
mary raised area 4 designed to engage the plantar Surface of 
the human foot. Said primary raised area 4 has a centrally 
highest region3 forming an elevated plateau 5 with a periph 
ery generally in a triangular shape 20, or "T"-shape 21, posi 
tioned in the region of the anterior most portion of the medial 
tubercle of the talus 6, the navicular 7, the 1 cuneiform 8 and 
the medial most aspect of the cuboid 9. Said triangular 
elevated plateau 5 has it's longest side 27 positioned to be 
align able with the medial most aspect of the foot, plantar to 
the region of the medial arch and running parallel with the 
long axis 11 of the 1 metatarsal 10, and its opposite vertex 28 
positioned in the region of the medial aspect of the navicular 
7 and not extending laterally past the lateral most aspect of the 
2nd metatarsal 12. Said primary raised area 4 has outwardly 
directing Surfaces 13 tapering downwardly and outwardly 
from the triangular elevated plateau 5 in all directions so as to 
terminate at, or merge with, the top layer of the invention 22 
upon which the foot rests, at distances approximating the 
boundaries as set out by the outer boundaries 2 of the primary 
raised area 4. Said outer boundaries 2 extend medially such 
that they do not extend past a boundary defined by the posi 
tion of the medial most aspect of the navicular and extend in 
the anterior direction such that they do not extend past the 
distal two-thirds of the 2" metatarsal, and extend laterally 
Such that they do not extend past the lateral most aspect of the 
cuboid, and extend in the posterior direction such that they do 
not extend past the medial tubercle of the calcaneus. 
0034. In this manner said invention offers to the wearer a 
system providing for pronation control through the long side 
27 of the triangular elevated plateau 5 and the introduction of 
a muscle rehabilitating proprioceptive stimulus in the vicinity 
of the vertex 28. 
0035 Said primary raised area 4 has a noticeable non 
symmetric elongation 14 of its posterior and medial region 
extending rearward and downward from said triangular 
elevated plateau5. Said elongation 14 rises simultaneously in 
an posterior-to-anterior and lateral-to-medial direction so as 
to create a region of gradually increasing density relative to 
the corresponding region on the lateral aspect of said device, 
in the region of the lateral tubercle 25 of the calcaneus, in such 
a manner as to introduce an inclined plane or wedge 16 effect 
to the medial and anterior aspect of the calcaneus 15 for the 
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purpose of reducing the eversion of the calcaneus 15 during 
the stance phase of gait which is characteristic of excess 
pronation. Said wedge 16 sits anterior of the medial tubercle 
24 of the calcaneus and as Such does not function as a prona 
tion regulating wedge unless and until the foot begins to 
excessively pronate, typically during the mid-stance phase of 
gait. 
0036 Said primary raised area 4 has noticeable accommo 
dation areas 17, 18 in the regions posterior to the sesamoids 
23 and the head of the first metatarsal 10 on the medial 
boundary of the foot, and the region posterior of the fifth 
metatarsal head 26 on the lateral boundary of the foot. Said 
medial accommodation area 17 and said lateral accommoda 
tion area 18 are positioned such that on a horizontal plane they 
lay inferior to the balance of the primary raised area 4 of the 
insole or midsole Surface 22 engaging the plantaraspect of the 
foot. This feature may be further accentuated through the 
elongation of the anterior most arc 19 of said raised area 4. 
Said accommodations allow for the distal portions of the first 
and fifth metatarsals to sitata level significantly inferior to the 
vertical position of the 2" metatarsal 12. Said primary raised 
area 4 having a noticeably defined ridge 36 originating from 
said triangular elevated plateau5 and running in a posterior to 
anterior direction generally parallel and dorsal to the ray of 
the 2" metatarsal, and terminating where said ridge merges 
with the top layer 22 in the region of the boundary 2. Said 
defined ridge 36, running generally parallel and dorsal to the 
ray of the 2" metatarsal, may deviate in either a lateral or 
medial direction such that the long axis of the ridge does not 
have an angular deviation 42 of greater than 12 degrees. This 
variability allows for anatomical deviations, created through 
genetic predisposition or by environmental influences caus 
ing foot deformity Such as bunions or halluX Valgus, to be 
accommodated. 

0037. In another aspect of the present invention there are 
provisions such that the compression of the triangular 
elevated plateau 5 region, which accompanies walking, run 
ning and such, maybe altered through the insertion of remov 
able inserts 33. Said removable inserts may be designed and 
manufactured such that they are separate and independent 
inserts wherein one is a pronation controlling insert 34 and 
another insert is a muscle stimulating insert 35. Said remov 
able inserts 33 may take the form of mechanical devices for 
example a coiled spring, fluid or hydraulic devices, or com 
pressible materials, such that the medial aspect or long axis of 
the plateau 27 may display a different compressive charac 
teristic than that of the lateral aspect or vertex 28. The vari 
ance in compressive characteristics maybe achieved through 
the adjustment of height and/or the adjustment of the com 
pression properties of the inserts 33. In this manner users may 
have the ability to adjust the variance between the desired 
pronation control provided for in the medial most aspect of 
the plateau 27 and the muscle simulation pressure provided 
for in the lateral most aspect of the plateau at the vertex 28. As 
Such these provisions allow the user, at their convenience, to 
adjust the device to accommodate for differences in foot type, 
shoe flexibility, rate of musculoskeletal change, and needed 
pronation control. 
0038 Said removable muscle stimulating inserts 35, nec 
essary to provide the proprioceptive muscle stimulation, 
applied at the vertex 28 are located at a region to apply mild 
upward pressure to the medial aspect of the flexor digitorum 
brevis 31 and the flexor hallicus longus 32 located immedi 
ately dorsal and medial to the flexor digitorum brevis 31. 
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Through the introduction of this pressure proprioceptive 
responses in the foot's musculature are initiated and result in 
the creation of muscle contractions and thus function as an 
exercise component strengthening the foot. In another aspect 
of the present invention said removable inserts 33 maybe 
designed and manufactured as a one piece unit 41 wherein an 
integrated pronation controlling insert 34 and an integrated 
muscle stimulating insert 35 are mutually joined but may 
display different height, density or compression characteris 
tics. In another aspect of the invention the top surface 22 in the 
region of the vertex 28 and/or the top surface of the muscle 
stimulating insert 35 maybe designed to incorporate pressure 
nodules 37 to provide additional stimulation to the foot's 
plantar musculature. 
0039. In one aspect of the present invention there are pro 
visions for adjusting the compressive characteristics of the 
inserts 33 which may take the form of the fabrication of the 
inserts 33 of materials of varying heights and/or densities 
and/or compression properties. Preferred materials for the 
fabrication of the inserts 33 include, but are not limited to, 
foams such as polyurethane or its derivatives, ethyl vinyl 
acetate or its derivatives, foam sponge rubber or its deriva 
tives, and these maybe molded through compression or injec 
tion means or maybe die cut from sheet stock. The inserts 33 
may also be manufactured of visco elastic materials such as 
thermo plastic rubber and its derivatives, silicon and its 
derivatives and thermo plastic urethane and its derivatives, 
and maybe manufactured through Such means as poring or 
injection but are not limited to these means. The adjustment 
provisions may also be achieved through the insertion or 
application of different Substances displaying varying com 
pression properties, or the insertion or applicable of mechani 
cal devices, most notably springs, or gas or fluid filled blad 
ders. 

0040. In yet another aspect of the invention there are pro 
vided openings or receptacles to receive said inserts 33. Cor 
respondingly so there is a medial most opening 29 alignable 
to the desired position of the pronation controlling insert 34 
and the long side 27 of the triangular elevated plateau 5 
running parallel with the long axis 11 of the first metatarsal 
10, and there is a lateral most opening 30 align able to the 
desired position of the muscle stimulating insert 35 and the 
vertex 28 of the triangular elevated plateau 5. 
0041 Said openings maybe designed such that the inserts 
33 maybe secured within the openings by friction most nota 
bly achieved through the inserts 33 having their outer diam 
eter a fixed percentage larger than the inside dimensions of 
the respective openings 29 and 30, wherein said fixed per 
centage is derived from the co-efficient of friction realized by 
the interaction of the material of manufacture of the inserts 33 
and of the shoe insole or shoe midsole or integrated shoe 
outsole-midsole-insole unit 1 material of manufacture. Said 
inserts 33 may also be secured within said openings 29 and 30 
through the use adhesives, hook and loop type fastening 
devices, a detent relationship between the opening and the 
inserts 33, a corresponding design where the entrance end of 
the opening is a smaller diameter than the distal end of the 
opening and said inserts are designed to match, or similar 
design configurations or material selections that ensure the 
security of the inserts 33 within the openings 29 and 30. 
0042. The present invention may also be constructed in a 
manner wherein the shoe insole or shoe midsole or integrated 
shoe outsole-midsole-insole unit 1 is constructed Such that 
there are two or more structures and there is a lower layer 38. 
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constructed in a similar manner and of similar materials as 
traditional footwear insoles and a primary raised area 4. 
wherein the primary raised area 4 is a separate unit 39 with 
provisions capable of accepting the pronation controlling 
insert 34 and the muscle stimulating insert 35. The separate 
unit 39 is applied to the dorsal surface of the lower layer 38 
and maybe attached or adhered to the lower layer38 by means 
of insertion into a receptacle, through adhesion by adhesive 
Substances, through the application of hoop and loop type 
fastening materials, most notably VelcroTM type materials, 
through the use of matching male and female protrusions and 
matching receptacles as in a detent arrangement, or maybe 
attached through similar attachment means and devices as 
described. The present invention may also be constructed 
such that the there is an upper layer 40 with provisions 
capable of receiving the separate unit 39 as it is applied to the 
plantar surface of the upper layer 40, and said separate unit 39 
has provisions capable of accepting the pronation controlling 
insert 34 and the muscle stimulating insert 35. 
What is claimed is: 
1) An insole or midsole or integrated unit sole for use with 

an article of footwear which has a characteristic raised area 
wherein said raised area sits plantar to the foot and rising 
upwardly from the invention, to interface with the plantar 
aspect of the foot, and wherein; 

said raised area has a highest portion taking the form of a 
generally triangular plateau positioned in the region of 
the planter aspect of the anterior most portion of the 
medial tubercle of the talus, the navicular, the 1 cunei 
form and the medial most aspect of the cuboid and 
wherein; 

said raised area has two or more openings designed to 
receive inserts and the openings are arranged such that 
the medial most opening and corresponding insert is 
positioned plantar to the foot and in the region of the 
posterior most aspect of the 1 metatarsal, the navicular, 
and the anterior most aspect of the talus and the lateral 
most opening and corresponding insert is positioned 
plantar to the foot and in the region of the lateral portion 
of the navicular interfacing in the region of the muscle 
belly of the digitorum brevis and the flexor hallicus 
longus muscles. 

2) A device as disclosed in claim 1 wherein; 
said plateau sits at a height which is not less than 2.5% of 

the total foot length and not greater than 7.5% of the total 
foot. 

3) A device as disclosed in claim 1 wherein; 
said raised area has outwardly directing Surfaces tapering 

downwardly and outwardly from the triangular plateau 
in all directions so as to terminate as they merge with the 
top layer of the invention and said Surfaces extend medi 
ally such that they do not extend past a boundary defined 
by the position of the medial most aspect of the navicu 
lar, and extend in the anterior direction such that they do 
not extend past the distal two-thirds of the 2" metatar 
sal, and extend laterally such that they do not extend past 
the lateral most aspect of the cuboid, and extend in the 
posterior direction such that they do not extend past the 
medial tubercle of the calcaneus. 

4) A device as disclosed in claim 1 wherein; 
the triangular plateau has it's longest side positioned to be 

alignable with the medial most aspect of the foot, plan 
tar to the region of the medial arch and running parallel 
with the long axis of the 1 metatarsal and wherein; 
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the triangular plateau has its vertex positioned in the region 
of the medial aspect of the navicular and not extending 
laterally past the lateral most aspect of the 2nd metatar 
sal. 

5) A device as disclosed in claim 1 wherein; 
said raised area has a characteristic ridge extending from 

the triangular plateau forward in the anterior direction, 
align able and parallel to the 2" metatarsal of the foot 
and aligned Such that said ridge does not deviate in the 
medial or lateral direction more than 12 degrees from the 
centerline of the 2" metatarsal. 

6) A device as disclosed in claim 1 wherein; 
the raised area has a noticeable non-symmetric elongation 

of its posterior and medial region extending rearward 
and downward from said triangular plateau. Said elon 
gation rises in an posterior-to-anterior and lateral-to 
medial direction so as to create a region of gradually 
increasing density relative to the corresponding region 
on the lateral aspect of said device, in the region of the 
lateral tubercle of the calcaneus, in Such a manner as to 
introduce an inclined plane or wedge effect to the medial 
and anterior aspect of the calcaneus for the purpose of 
reducing the eversion of the calcaneus during the weight 
bearing phase of gait which is characteristic of excess 
pronation and; 

7) A device as disclosed in claim 1 wherein; 
said inserts to be applied to said openings are of varying 

compressive properties enabling varying deflection and 
Support to the medial and lateral aspects of said triangu 
lar plateau. 

8) A device as disclosed in claim 1 wherein; 
said raised area has noticeable accommodation areas in the 

regions posterior to the sesamoids and the head of the 
first metatarsal on the medial boundary of the foot, and 
the region posterior of the fifth metatarsal head on the 
lateral boundary of the foot. Said medial accommoda 
tion areas and said lateral accommodation area are posi 
tioned such that on a horizontal plane they lay inferior to 
the balance of the raised area of the insole or midsole 
Surface engaging the plantar aspect of the foot. 

9) An insole or midsole or integrated unit sole for use with 
an article of footwear which has a characteristic raised area 
wherein said raised area sits plantar to the foot and rising 
upwardly from the invention, to interface with the plantar 
aspect of the foot, and wherein; 

said raised area has a highest portion taking the form of a 
generally triangular plateau having it's longest side posi 
tioned to be alignable with the medial most aspect of the 
foot, plantar to the region of the medial arch and running 
parallel with the long axis of the 1 metatarsal and hav 
ing its vertex positioned in the region of the medial 
aspect of the navicular and not extending laterally past 
the lateral most aspect of the 2nd metatarsal, and 
wherein; 

said raised area has a characteristic ridge extending from 
the triangular plateau forward in the anterior direction, 
align able and parallel to the 2" metatarsal of the foot 
and aligned Such that said ridge does not deviate in the 
medial or lateral direction more than 12 degrees from the 
centerline of the 2" metatarsal. 

10) A device as disclosed in claim 9 wherein: 
said triangular plateau sits at a height which is not less than 
2.5% of the total foot length and not greater than 7.5% of 
the total foot. 
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11). A device as disclosed in claim 9 wherein; 
the triangular plateau has it's longest side positioned to be 

alignable with the medial most aspect of the foot, plan 
tar to the region of the medial arch and running parallel 
with the long axis of the 1 metatarsal and wherein; 

the triangular plateau has its vertex positioned in the region 
of the medial aspect of the navicular and not extending 
laterally past the lateral most aspect of the 2nd metatar 
sal. 

12) A device as disclosed in claim 9 wherein: 
the raised area has a noticeable non-symmetric elongation 

of its posterior and medial region extending rearward 
and downward from said triangular plateau. Said elon 
gation rises in an posterior-to-anterior and lateral-to 
medial direction so as to create a region of gradually 
increasing density relative to the corresponding region 
on the lateral aspect of said device, in the region of the 
lateral tubercle of the calcaneus, in Such a manner as to 
introduce an inclined plane or wedge effect to the medial 
and anterior aspect of the calcaneus for the purpose of 
reducing the eversion of the calcaneus during the weight 
bearing phase of gait which is characteristic of excess 
pronation and; 

13) A device as disclosed in claim 9 wherein: 
said raised area has two or more openings designed to 

receive inserts and the openings are arranged such that 
the medial most opening and corresponding insert is 
positioned plantar to the foot and in the region of the 
posterior most aspect of the 1 metatarsal, the navicular, 
and the anterior most aspect of the talus and the lateral 
most opening and corresponding insert is positioned 
plantar to the foot and in the region of the lateral portion 
of the navicular interfacing in the region of the muscle 
belly of the digitorum brevis and the flexor hallicus 
longus muscles, and; said inserts to be applied to said 
openings are of varying compressive properties enabling 
varying deflection and Support to the medial and lateral 
aspects of said triangular plateau. 

14). A device as disclosed in claim 9 wherein: 
said raised area has noticeable accommodation areas in the 

regions posterior to the sesamoids and the head of the 
first metatarsal on the medial boundary of the foot, and 
the region posterior of the fifth metatarsal head on the 
lateral boundary of the foot. Said medial accommoda 
tion areas and said lateral accommodation area are posi 
tioned such that on a horizontal plane they lay inferior to 
the balance of the raised area of the insole or midsole 
Surface engaging the plantar aspect of the foot. 

15) An insole or midsole or integrated unit sole for use with 
an article of footwear which has a characteristic raised area 
wherein said raised area sits plantar to the foot and rising 
upwardly from the invention, to interface with the plantar 
aspect of the foot, and wherein; 

said raised area has a highest portion taking the form of a 
generally triangular plateau positioned in the region of 
the planter aspect of the anterior most portion of the 
medial tubercle of the talus, the navicular, the 1 cunei 
form and the medial most aspect of the cuboid and 
wherein; 

said raised area has outwardly directing Surfaces tapering 
downwardly and outwardly from the triangular plateau 
in all directions so as to terminate as they merge with the 
top layer of the invention and said Surfaces extend medi 
ally such that they do not extend past a boundary defined 
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by the position of the medial most aspect of the navicu 
lar, and extend in the anterior direction such that they do 
not extend past the distal two-thirds of the 2" metatar 
sal, and extend laterally such that they do not extend past 
the lateral most aspect of the cuboid, and extend in the 
posterior direction such that they do not extend past the 
medial tubercle of the calcaneus, and wherein: 

said raised area has a noticeable non-symmetric elongation 
of its posterior and medial region extending rearward 
and downward from said triangular plateau. Said elon 
gation rises in an posterior-to-anterior and lateral-to 
medial direction so as to create a region of gradually 
increasing density relative to the corresponding region 
on the lateral aspect of said device, in the region of the 
lateral tubercle of the calcaneus, in such a manner as to 
introduce an inclined plane or wedge effect to the medial 
and anterior aspect of the calcaneus for the purpose of 
reducing the eversion of the calcaneus during the weight 
bearing phase of gait which is characteristic of excess 
pronation and; 

16) A Device as disclosed in claim 15 wherein: 
said raised area has two or more openings designed to 

receive inserts and the openings are arranged such that 
the medial most opening and corresponding insert is 
positioned plantar to the foot and in the region of the 
posterior most aspect of the 1 metatarsal, the navicular, 
and the anterior most aspect of the talus and the lateral 
most opening and corresponding insert is positioned 
plantar to the foot and in the region of the lateral portion 
of the navicular interfacing in the region of the muscle 
belly of the digitorum brevis and the flexor hallicus 
longus muscles, and; said inserts to be applied to said 
openings are of varying compressive properties enabling 

May 5, 2011 

varying deflection and support to the medial and lateral 
aspects of said triangular plateau. 

17) A device as disclosed in claim 15 wherein; 
said triangular plateau has it's longest side positioned to be 

alignable with the medial most aspect of the foot, plan 
tar to the region of the medial arch and running parallel 
with the long axis of the 1 metatarsal and wherein; 

the triangular plateau has its vertex positioned in the region 
of the medial aspect of the navicular and not extending 
laterally past the lateral most aspect of the 2nd metatar 
sal. 

18) A device as disclosed in claim 15 wherein; 
said triangular plateau sits at a height which is not less than 
2.5% of the total foot length and not greater than 7.5% of 
the total foot. 

19) A device as disclosed in claim 13 wherein; 
said raised area has a characteristic ridge extending from 

the triangular plateau forward in the anterior direction, 
align able and parallel to the 2" metatarsal of the foot 
and aligned such that said ridge does not deviate in the 
medial or lateral direction more than 12 degrees from the 
centerline of the 2" metatarsal. 

20) A device as disclosed in claim 15 wherein; 
said raised area has noticeable accommodation areas in the 

regions posterior to the sesamoids and the head of the 
first metatarsal on the medial boundary of the foot, and 
the region posterior of the fifth metatarsal head on the 
lateral boundary of the foot. Said medial accommoda 
tion areas and said lateral accommodation area are posi 
tioned such that on a horizontal plane they lay inferior to 
the balance of the raised area of the insole or midsole 
surface engaging the plantar aspect of the foot. 
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