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BASKETBALL INSOLE
RELATED APPLICATION DATA
[0001] This application claims the benefit of U.S. Provisional Application No.
61/710,426, filed October 5, 2012, and U.S. Provisional Application No. 61/696,050,

filed August 31, 2012.
TECHNICAL FIELD

[0002] The present invention relates to a shoe insole with improved cushioning and

support to the foot of a wearer engaging in basketball or similar sports.
BACKGROUND OF THE INVENTION

[0003] The human foot is a very complex biological mechanism. The many bones,
muscles, ligaments, and tendons of the foot function to absorb and dissipate the forces of
impact. In the course of engaging in sports such as basketball, a participant’s foot
undertakes positions or is subject to force that it does not undertake or is not made subject

to in normal walking activities.

[0004] Insoles which are placed inside shoes have been available and various designs

disclosed which offer cushioning and support to the foot.

[0005] In 2007, Yu et al. demonstrated that generic arch support insoles may increase the
risk of lateral ankle instability and expose basketball players to specific injuries such as
lateral ankle sprains and proximal fractures of the 5th metatarsal. Based on Yu reference,

there is a need for insoles with arch supports that promote foot stability.

[0006] 1Ina 2001 study of ten 393 basketball participations, McKay concluded that ankle
injuries in basketball occur at a rate of around 4 per 1000 participants, with almost half
(45%) missing 1-week or more of competition. The authors also discovered that players

wearing shoes incorporating air cells in the heels were 4.3 times more likely to injure an
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ankle than those with firmer soles demonstrating the importance of the direction and
magnitude of ground reaction force (GRF) in the incidence of ankle sprains. Based on the
McKay study, there is a need for an insole that modulates the direction and magnitude of

the GRFs.

[0007] In 2010, Waterman, et al queried the National Electronic Injury Surveillance
System (NEISS) for all ankle sprain injuries presenting to emergency departments
between 2002 and 2006. Incidence rate ratios were then calculated with respect to age,
sex, race, and sport. They found that nearly half of all ankle sprains (49.3%) occurred
during athletic activity, with basketball (41.1%), football (9.3%), and soccer (7.9%) being
associated with the highest percentage of ankle sprains during athletics. Based on the
Waterman study, there is a need for an insole that modulates the direction and magnitude

of the GRFs.

[0008] In 1993, Dananberg described how a functional limitation of hallux dorsiflexion
during the propulsive phase of gait may be the primary actiology of chronic postural pain.
Other authors have proposed Functional Hallux Limitus (FHL) as the primary actiology
of heel pain, lesser metatarsal pain, Morton's neuroma, Achilles tendonitis and enthesitis,
posterior tibial tendon dysfunction, and postural alignment abnormalities of the lower
extremity and lumbar spine. The incidence of FHL is difficult to determine, although
Payne et al. identified the condition in 53 of 86 asymptomatic feet. Therefore, it is
reasonable to assume that FHL is common among the general population and is a risk
factor for postural pain and injury. It is also reasonable to conclude that if hallux
dorsiflexion is functionally restricted, the efficiency of the propulsive phase of the
running gait cycle and vertical jumps will be adversely affected. Based on the Dananberg
(and related studies), there is a need for an insole that encourages first metatarsal

plantarflexion and hallux dorsiflexion during the propulsive phase of gait.
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[0009] The Applicant has received patents for insoles having a stability cradle and
multiple pods located thereon. These patents include U.S. Patent Nos. 7484319,
7665169, 7908768 and 8250784. These patents, however, do not address or counter the
GREF forces with maximum efficiency, and as such, there is a need for an invention that
more efficiently and effectively addresses those GRF forces and related problems
associated with those forces, provides an improved reduction of risk for ankle sprains,

and encourage a more efficient propulsive phase during running and jumping.

[0010] Also, there is a present need for a shoe insole that accomplishes the goals to: (1)
reduce the common occurrence of ankle sprains or roll-overs, (2) enhance the efficiency
of the propulsive phase or running and vertical jumps, (3) cushion the heel and forefoot
during push-offs and landings, (4) reduce friction on the plantar forefoot during pivoting
and high velocity stops and starts, (5) offer graduated support to the arch without
restricting first-ray plantarflexion for active propulsion, nor the pronation motion required
for extreme cutting, (6) custom-contour to the inside shape of all basketball boots, and (7)

be extremely light.
SUMMARY OF THE INVENTION

[0011] An insole which provides cushioning and support to a user’s foot subjected to the
forces encountered in playing court sports, such as basketball, is herein disclosed. The
insole of the invention generates lateral ground reactive forces (GRF), which help prevent
lateral ankle roll-overs, one of the most common injuries in basketball and other jumping
sports. In addition, the insole is designed with structures to provide cushioning and
energy return in the areas of the foot exposed to high GRF during jumping and running.
The structure and materials of the insole are selected to minimize the total weight of the
insole without compromising resiliency and durability. The insole of the invention

promotes enhanced efficiency of the propulsive phase of walking, running and vertical
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jumping by providing structures which reduce functional hallux limitus (FHL) and
encourage an increase in range of motion at the first metatarsophalangeal joint of a user’s

foot with FHL.

[0012] The current invention is an insole that incorporates, but is not limited to: (1) a soft
spot beneath the first metatarsal head with firmer support beneath the lesser metatarsal
heads to encourage first metatarsal plantarflexion during the propulsive phase of gait, (2)
support beneath the hallux to encourage hallux dorsiflexion, and (3) a graduated arch
support with a soft area beneath the shaft of the first metatarsal to allow unrestricted first

ray plantarflexion during the propulsive phase of gait.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a exploded perspective view of an illustrative embodiment of an insole

in accordance with the principles of the present invention;

[0014] FIG. 2 is a perspective view showing the base of the insole;

[0015] FIG. 3 is a top view of the insole;

[0016] FIG. 4 is a bottom (plantar) view of the insole;

[0017] FIG. 5 is a lateral (outer side) view of the insole;

[0018] FIG. 6 is a medial (inner side) view of the insole;

[0019] FIG. 7 is a rear (proximal) view of the insole;

[0020] FIG. 8 is a longitudinal cross sectional view of the insole;

[0021] FIG. 9 is a transverse cross sectional view behind the metatarsal area of the insole

of FIG. 1;

[0022] FIG. 10 is a transverse cross sectional view along the heel area of the insole;
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[0023] FIG. 11 is a view of the bones of the foot superimposed on a bottom (plantar)

view of the insole;
[0024] FIG. 12 is a bottom view illustrating the various areas of the insole.
DETAILED DESCRIPTION

[0025] All insoles with a heelcup and a degree of medial longitudinal arch support are
likely to provide a modicum (a couple of degrees) of pronation "control.” A degree of
medical longitudinal and support is just a couple of degrees based on research evidence.
By pronation “control,” we mean the increase in supination moments acting around the

joints of the rearfoot and decrease the magnitude of pronation moments).

[0026] A number of respected researchers have proposed that kinematic changes in foot
function may not be the primary pathway through which musculoskeletal aches, pains,
and chronic injuries improve with the use of insoles. The present insole invention
disclosed herein is a replacement insole primarily designed to function kinetically to
reduce the risk of ankle sprains and to encourage a more efficient propulsive phase during

running and jumping for players of all levels in basketball and/or other sports.

[0027] An insole which provides cushioning and support to a user’s foot subjected to the
forces encountered in playing court sports, such as basketball, is herein disclosed.
Ground reactive force (GRF) is encountered when a user’s foot contacts the ground. A
high magnitude of GRF is encountered in court sports. The insole of the invention
generates lateral GRF, which help prevent lateral ankle roll-overs, one of the most
common injuries in basketball and other jumping sports. In addition, the insole is
designed with structures to provide cushioning and energy return in the areas of the foot
exposed to high GRF during jumping and running. The structure and materials of the

insole are selected to minimize the total weight of the insole without compromising
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resiliency and durability. The insole of the invention promotes enhanced efficiency of the
propulsive phase of walking, running and vertical jumping by providing structures which
reduce functional hallux limitus (FHL) and encourage an increase in range of motion at
the first metatarsophalangeal joint of a user’s foot with FHL. This joint is one of the

primary lever systems of the foot responsible for active propulsion.

[0028] Some of the goals of the present invention is to (1) reduce the common occurrence
of ankle sprains or roll-overs, (2) enhance the efficiency of the propulsive phase or
running and vertical jumps, (3) cushion the heel and forefoot during push-offs and
landings, (4) reduce friction on the plantar forefoot during pivoting and high velocity
stops and starts, (5) offer graduated support to the arch without restricting first-ray
plantarflexion for active propulsion, nor the pronation motion required for extreme
cutting, (6) custom-contour to the inside shape of all basketball boots, and (7) be

extremely light.

[0029] The current invention is an insole that incorporates, but is not limited to: (1) a soft
spot beneath the first metatarsal head with firmer support beneath the lesser metatarsal
heads to encourage first metatarsal plantarflexion during the propulsive phase of gait, (2)
support beneath the hallux to encourage hallux dorsiflexion, and (3) a graduated arch
support with a soft area beneath the shaft of the first metatarsal to allow unrestricted first
ray plantarflexion during the propulsive phase of gait. The present invention
accomplishes the goals to: (1) reduce the common occurrence of ankle sprains or roll-
overs, (2) enhance the efficiency of the propulsive phase or running and vertical jumps,
(3) cushion the heel and forefoot during push-offs and landings, (4) reduce friction on the
plantar forefoot during pivoting and high velocity stops and starts, (5) offer graduated

support to the arch without restricting first-ray plantarflexion for active propulsion, nor
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the pronation motion required for extreme cutting, (6) custom-contour to the inside shape

of all basketball boots, and (7) be extremely light.

[0030] In reference to FIGS. 1 to 11, an insole constructed in accordance with the
principles of the present invention is disclosed. It should be understood that insoles are
generally adapted to be inserted inside a user’s shoe. A user’s right shoe and left shoe are
mirror images of one another as are the insoles adapted to be inserted in a right shoe and a
left shoe respectively. Only the left insole is illustrated in the Figures. It will be
understood by those of skill in the art that the right insole has a mirror image construction

of the left insole.

[0031] The insole of the invention is shaped essentially like the bottom interior of an
athletic shoe (and therefore adapted to receive a user’s foot which has a generally similar
shape when at rest). The insole extends from a heel end (proximal) to a toe end (distal)
and has a medial border or side on the arch side of the foot, connecting said toe end to
said heel end along the arch side of the insole and a lateral border or side on the other side
thereof, connecting said toe end to said heel end on the other side of the insole. The
insole also has a forefoot area (arca that correlates with the metatarsal and phalanges of
the foot), an arch area (along the medial side), a heel area (just forward of the heel end),

and a midfoot arca (between the heel area and forefoot area).

[0032] As shown in the exploded view of FIG. 1, insole 1 preferably comprises a top
sheet 3 and a base 5 having a top surface SA secured to said top sheet and an opposite
bottom surface 5B. Preferably, said top surface SA of said base layer 5 defines an
upwardly-extending portion or metatarsal dome 38 (as shown in FIGS. 3, 8 and 9) that
lies under the metatarsal head area of the foot. Base 5 also defines a longitudinal arch
support 6 that extends upwardly along the medial side of the insole to provide extra

cushion and support to the arch area of the foot.
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[0033] The bottom surface 5B of base 5 defines a forefoot pad recession area 7 in the
forefoot area, a first metatarsal head pad recession area 9 in the area of the first
metatarsal, a lateral midfoot pod recession area 11 in the middle of the insole near the
lateral side, a lateral heel pod recession area 13 in the heel area near the lateral side, a
medial heel pod recession area 15 in the heel area near the medial side, and an arch

recession arca 17 from the middle of the insole towards the heel area near the medial side.

[0034] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.

[0035] The forefoot pad recession area 7 begins near the distal end of the insole and
extends under the hallux proximally to the front of the first metatarsal head. The forefoot
pad recession area 7 then extends laterally and proximally under the lesser metatarsal
heads to the back of the metatarsal heads. Forefoot pad recession area 7 in essence fully

surrounds the distal and lateral sides of the first metatarsal head pad 10.

[0036] Forefoot pad 8 is shaped essentially the same as forefoot pad recession area 7 and
is secured therein. Forefoot pad 8 has a medial edge, a lateral edge, a proximal (back)
edge and a distal (front) edge. The medial edge of forefoot pad 8 extends along a line
spaced laterally from said medial border of said insole, essentially extending from near
said toe end to the proximal edge of said metatarsal pad area. The proximal edge extends
from said medial edge transversely diagonally (or laterally and proximally) to said lateral
edge, which is spaced medially from said lateral border of said insole. The lateral edge
connects said proximal edge to said top edge of said forefoot pad. In use, forefoot pad

recession arca 7 and forefoot pad 8 underlie the big toe of a user’s foot, and the “ball” of
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the foot, excluding the first metatarsal head or medial ball of the user’s foot. Figure 11

shows the placement of foot bones on the insole.

[0037] The forefoot pad recession area 7 may be lined with a forefoot pad area cloth 8A
having a base surface and a pad surface, secured to said base along said base surface and
said forefoot pad along said pad surface. Alternatively, a fabric may be secured to
forefoot pad 8 and the composite structure secured to forefoot pad recession area 7 and

inserted and secured to said forefoot pad recession area 7 by adhesion.

[0038] An adhesive may be used to secure the components. The forefoot pad 8 provides
cushioning and energy return on landing from a vertical jump. It serves as a propulsion
pad beneath the big toe (hallux). The portion of the forefoot pad between the lateral
border and the portion underlying the big toe in use serves as a propulsion pad and

support for the lesser metatarsal heads of a user’s foot.

[0039] First metatarsal head pad recession area 9 is a recess in the bottom surface 5B of
the base 5 and lies under the first metatarsal head of the foot. First metatarsal head pad
10 is shaped essentially the same as first metatarsal head pad recession area 9 and is
secured to first metatarsal head pad recession area 9. A first metatarsal head pad arca
cloth 10A may be secured to the base layer on one side and the metatarsal pad on the
other, similar to that described above in relation to said forefoot pad. Alternatively, a
fabric may be instead secured to said metatarsal pad, and the composite structure inserted

and secured to said metatarsal pad recession area by adhesion.

[040] In basketball, and other court sports, it is important that the metatarsophalangeal
joints between the heads of the metatarsal bones and the bases of the proximal phalanges
(toes) of the user’s foot are free to dorsiflex, an upward or backward flexion. Forefoot
pad 8 and first metatarsal head pad 10 can move independently from one another due to

differential in densities. Forefoot pad 8 is preferably firmer than first metatarsal head pad
9
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10. Forefoot pad 8 supports the lesser metatarsal heads and first metatarsal head pad 10
allows the first metatarsal head to depress into a lower position allowing more efficient
dorsiflexion of the first toe joint. The area of forefoot pad 8 beneath the great toe adds a
slight push up force to also encourage improved big toe joint dorsiflexion. In this
manner, forefoot pad 8 may have less density then the first metatarsal head pad 10,
depending on the physical characteristics desired and the intended use of the insole by the
user. Alternatively, a softer forefoot pad 8§ than first metatarsal head pad 10 limits the
dorsiflexion of the first toe joint as that may be advantageous in the use of the insole in

various activities and physical movements.

[041] Forefoot pad 8 has a different density than the first metatarsal head pad 10 and
may have different densities compared to the other pad and pod inserts by using different
materials, an open-cell design, or varying the thickness of the forefoot pad 8. The use of
different densities on the forefoot pad 8 compared to the first metatarsal head pad 10
increases the performance of the insole in handling lateral force impacts by allowing for

improved hallux dorsiflexion.

[0042] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[0043] The forefoot pad may be presented as a modified open-cell design. The modified
open-cell design provides open-cells that do not extend the entire thickness of the pad or
pod with approximately half the thickness of the pad or pod as a solid material and
approximately the other half with the open-cell design. This may be advantageous for

creating smaller air cushion pockets where less air cushioning resistance is desired.
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[0044] It is estimated that using tougher materials may increase the durability of the
insole by 35% to 65% over insoles that use softer materials for this portion of the foot

insole.

[045] In use, first metatarsal head pad 10 remains under the first metatarsal head (i.e.,
the medial ball of the user’s foot) and moves with it. This may also be thought of in
terms of reducing the GRF beneath the first metatarsal head. This enhances propulsion of
the foot in wearers with FHL. The portion of forefoot pad 8 near the lateral border of the
insole concurrently supports the lesser metatarsal heads of the user’s foot. When the user
dorsiflexes the first metatarsophalangeal joint (the big toe joint), the forefoot pad arca
near the medial border of the insole in the toe area applies a gentle upwards force to

encourage improved dorsiflexion of the first toe joint of the user’s foot.

[046] The first metatarsal head pad 10, in shape, is a slightly irregular rectangular or
polygonal shape. Preferably, said first metatarsal head pad 10 has an essentially linear
distal edge, a slightly curvilinear medial edge which follows the curve of the medial
border of the insole, a proximal edge which is curved or angled to follow the shape of the
metatarsal edge of longitudinal arch support 6, and a lateral edge which is curvilinear or
linear. Preferably, said first metatarsal head pad 10 is about 4.5 mm thick. Thickness
gives sufficient initial support but allows for adequate compression once loaded. First
metatarsal head pad’s 10 basic design is to create differential in support under the
metatarsal heads and allow the first metatarsal head to drop below the plane of the other

metatarsal heads.

[047] The arch recession area 17 is located along the longitudinal arch support 6 and has
a proximal edge end nearest the heel end of the insole and extends toward said toe end of
the insole to a distal edge end. Connecting said proximal edge end to said distal edge end

is a medial edge and a lateral edge, with said lateral edge having a parabolic-like shape.
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In general, it approximately lies in the arch area of the foot or under the talus, navicular,
first cuneiform, and part of the first metatarsal. Arch support 18 is shaped essentially the
same as arch recession area 17 and is secured to said arch recession area 17 on bottom
surface 5B of base 5. The arch support 18 defines, from said proximal edge end going
toward said distal edge end, a plurality of ribs extending outwardly therefrom (18A), a
plurality of essentially level ribs (18B) having a rib outline indented in said arch support,
and one or more rib-shaped openings (18C). In a preferred embodiment, three of said
plurality of ribs, or extending ribs 18A, extend outwardly from said arch support 18 and
are approximately 0.50 mm thick. In a preferred embodiment, three of said essentially
level ribs 18B are employed and said rib outline is approximately 0.50 mm deep. In a
preferred embodiment, three rib-shaped openings 18C are defined which allow said base

5 to extend therethrough. The width of each rib is approximately 0.5 mm.

[0048] Arch support 18 partially wraps up the medial side of base 5 under the medial
longitudinal arch. Rib-shaped openings 18C improve flexibility at said distal edge end of
arch support 18 without sacrificing longitudinal arch support at the middle and heel end
of arch support 18. Preferably, base 5 is molded so that portions of the foam material
project into rib-shaped openings 18C so that such portions are approximately flush with
the outer surface of arch support 10 and mechanically lock arch support 18 and base 5
together. Advantageously, the foam is also able to bulge through rib-shaped openings
18C when base 5 is compressed (e.g., while walking or running) to provide additional

cushioning and support to the arch.

[049] The first three rib-shaped openings 18C in the distal one-third of the arch support
18 are provided to allow the area immediately proximal to the first metatarsal head (i.e.,
the distal shaft of the first metatarsal) to remain flexible in order to encourage unrestricted

plantarflexion of the first ray during the propulsive phase of gait.
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[0050] The central and proximal two-thirds of the arch support 18 (level ribs 18B and
extending ribs 18A) are stiffened by progressively thicker transverse bars to provide
improved support to the arch and the application of higher magnitudes of anti-pronation

GREF into the area of the sustentaculum tali when the foot moves into a pronated position.

[0051] When the foot takes up a "neutral” (i.c., neither pronated or supinated) position,
the arch support applies a gentle supination (anti-pronation) moment to subtalar joint (i.c.,
the rearfoot), while the lateral midfoot pod applies a gentle pronation moment to the

forefoot to "stabilize" the midtarsal joint.

[0052] When the foot moves into a pronated position, the arch support applies a higher
magnitude of GRF against the area beneath the sustentaculum tali (i.e., the proximal arch)
increasing the supination (anti-pronation) moment to subtalar joint (i.c., the rearfoot),

while a lateral midfoot pod becomes relatively inactive.

[0053] When the foot takes up a supinated position that threatens lateral ankle instability
and injury, the lateral midfoot pod (and the lateral heel pod, if the heel is also in contact
with the ground) increases the magnitude of GRF against the lateral aspect of the foot to

create pronation moments that may help to reduce the incidence of ankle sprains.

[00M] For a men’s size 11-12, the arch support is approximately 110 -111 mm long, the
preferred width of said proximal edge end of said arch support is about 24 to 25 mm. The
width at the widest point, adjacent said essentially level ribs, is about 37.5 to 38.5 mm.

The arch support is preferably made from Nylon 66 with a hardness of 95 Shore A.

[0055] Lateral midfoot pod recession area 11 extends from the back of the metatarsal
heads proximally to the front of the heel area along the lateral side of the bottom surface
5B. Lateral midfoot pod 12 is shaped essentially the same as lateral midfoot pod

recession area 11 and is secured to said base in said lateral midfoot pod recession area 11.
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The lateral midfoot pod 12 has a lateral edge which is adjacent said lateral border of said
insole when secured to said lateral midfoot pod recession arca 11 of said base 5. The
length of the lateral midfoot pod 12 is preferably sufficient to provide cushioning and an

increase in GRF to the lateral aspect of the midfoot to help prevent ankle roll-overs.

[0056] When the foot moves into a supinated position that threatens lateral ankle
instability (usually upon landing), the lateral midfoot pod (and the lateral heel pod, when
the heel contacts the ground) increases the magnitude of GRF against the lateral aspect of
the foot to create pronation (anti-supination) moments that may help to reduce the
incidence of ankle sprains. Alternatively, if the foot moves into a pronated position that
threatens medial ankle instability, a medial heel pod may increase the magnitude of GRF

against the medial aspect of the foot to create supination (anti-pronation) moments.

[0057) Lateral midfoot pod 12 is preferably made from TPR of a hardness of about 49
ASKER C +3 and a fabric 12A to which the TPR is secured. The fabric is in turn secured
to the base in the lateral midfoot pod recession area of said base. The fabric 12A

component allows the TPR to properly adhere to the base 5.

[0058] Lateral heel pod recession area 13 extends through the heel area along the lateral
side of heel area on the bottom surface 5B toward the heel end. Lateral heel pod 14 is
shaped essentially the same as lateral heel pod recession area 13 and is attached to said
lateral heel pod recession area 13 of said insole base 5. Lateral heel pod 14 (and a fabric
secured thereto) has a lateral edge which extends along the lateral border of insole 1 from
said heel end to a lateral heel edge spaced apart from said lateral midfoot pod. The lateral
edge curves in the arca of the heel to follow the outline of the insole heel end. The lateral
heel pod 14 also has a medial curvilinear edge. The overall configuration is roughly a

three-sided geometric shape with curved edges as described rather than straight lines.
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[0059] The configuration, material and position of the lateral heel pod 14 provides
cushioning and, in association with the medial heel pod 15, an increase in GRF to the
lateral aspect of the user’s heel to help reduce the incidence of lateral ankle roll-overs.
The hardness of the lateral heel pod is preferably essentially the same as the lateral
midfoot pod, which work in concert to help reduce the incidence of lateral ankle roll-
overs. It is preferably made of TPR having an ASKER C value of 50 £3. A fabric 14A is
in turn secured to the base in the lateral heel pod recession area of said base. The fabric
14A component allows the TPR to properly adhere to the base. Alternatively, the
configuration, material and position of the lateral heel pod 14 provides cushioning and, in
association with the medial heel pod 15, an increase in GRF to the medial aspect of the

user’s heel to help reduce the incidence of medial ankle roll-overs.

[0060] Due to the properties of the TPR and the open-cell hexagonal honeycomb-like
design, the lateral heel pod is likely to reduce the impact transient at heel strike

"cushioning" the contact phase of gait.

[0061] Medial heel pod recession area 15 extends through the heel area along the medial
side of heel area on the bottom surface 5B just short of the heel end. Medial heel pod 16
is shaped essentially the same as medial heel pod recession area 15 and is attached to
medial heel pod recession area 15 of said base 5. The medial heel pod 16 has essentially
a pea-pad shape; it has a medial edge and a lateral edge which are connected to one
another at a first distal apex and a second proximal apex. The edges widen out opposite

one another to define said medial heel pod.

[0062] By virtue of the fact that it pistons through the EVA shell, the medial heel pod is
likely to increase the GRF against the medial plantar aspect of the heel— increasing the
supination and reducing the pronation moments around the rearfoot— when the heel

moves into a markedly everted position.
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[0063] It has been found to be advantageous to use a softer TPR for the medial heel pod
as compared to the lateral heel pod and lateral midfoot pod. This promotes a reduction in
supination moments around the joints of the rearfoot (i.c. the tendency to tip the heel into
inversion) and an increase in pronation moments, while the joints of the rearfoot do not
themselves necessarily move to achieve the kinematic effect. The use of dual density
heel pods is employed to cause a kinetic change in foot function to promote ankle
stability during court sports. Preferably, the hardness of medial heel pod 16 is preferably
ASKER C 45-50. It is also not out of the scope of the invention to have the medial heel
pod firmer than the lateral heel pod or lateral midfoot pod or any combination thereof to
address different joint moments or ankle rolls. A fabric 16A is in turn secured to the base
in the lateral heel pod recession area of said base. The fabric 16A component allows the

gel to properly adhere to the base.

[0064] The lateral midfoot pod 12 and lateral heel pod 14 are firmer than the medial heel
pod 16. The effect is to increase the magnitude of GRF to the outside of the foot to help
prevent lateral ankle roll-overs. The difference in material density between the heel pods
modulates the GRF to provide this benefit. The pods provide cushioning, but the
differential in the firmness of the pods modulates the GRF to improve ankle stability. It
is also not out of the scope of the invention to have the lateral heel pod and/or lateral
midfoot pod softer than the medial heel pod or any combination thereof to address
different joint moments or ankle rolls. The length and width is preferably sufficient to
place the lateral midfoot pod beneath the cuboid bone and the bases of the 4th and 5th

metatarsal bones as shown in Fig 11.

[0065] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. As seen in FIGS. 6-10, the height of the raised edge is generally higher and
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thicker on the medial side of the insole and is lower and thinner on the lateral side of the
insole. Base 5 may optionally define indentations 20 along bottom surface 5B extending
from about ¥ way down the lateral border of the insole, around the heel area, and to the
recess for the arch support. Indentations 20 may be varied as desired for aesthetic

purposes or omitted entirely and may provide beneficial fit properties.

[0066] The insole may optionally define air holes 21 in the forefoot area of the insole

extending from the base bottom surface 5B through the top sheet 3.

[0067] Base 5 is preferably made of foam or other material having suitable cushioning
properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.

[0068] Forefoot pad 8 and first metatarsal head pad 10 are preferably made from
Thermoplastic Rubber (“TPR”). The hardness of the TPR used in the forefoot pad is
preferably about 52 Asker C £3. The hardness of the TPR used in the first metatarsal
head pad is preferably about 49 Asker C £3. The reason that the hardness of the TPRs
preferably varies is to create differential in support under the metatarsal heads and allow
the first metatarsal head to drop below the plane of the other metatarsal heads. The
respective pads may be backed with a fabric before insertion into the area defined by the

base to receive such pads.

[0069] The various pads and pods may be constructed with an open-cell design. This
allows for use of less material and therefore a lighter insole while still providing the
desired cushioning function. The cells may be backed with a fabric and the depth of the
cells may be between about 3.5 and 5 mm. Alternatively, solid pads or pods may be

utilized.
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[0070] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[0071] For a men’s size 11-12 insole, the width of the forefoot pad from the medial to
lateral side is about 85 to 95 mm. The height is about 100 to 110 mm. The depth is about
0.95 to 1.50 mm. The forefoot pad may be presented as a modified open-cell design. The
modified open-cell design provides open-cells that do not extend the entire thickness of
the pad or pod with approximately half the thickness of the pad or pod as a solid material
and approximately the other half with the open-cell design. This may be advantageous

for creating smaller air cushion pockets where less air cushioning resistance is desired.

[0072] It is desirable to minimize the total weight of the insoles by selection of materials
working with the structural features of the insole. It is desirable that the total weight of
the insole (men’s size 10/11) be about 5.0 to 6 ounces and men’s size 12/13 about 6.5 to
7.5 ounces. Other sizes will be proportional. Using the open-cell designs may be a way

to provide a lighter insole.

[0073] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing
bacteria and fungi. A series of air holes 21 may extend through top sheet 3 and base 5 to

permit air circulation above and below insole 1.

[0074] In a first preferred embodiment of the present invention, the various components

of an insole which are secured to base 5 in the recesses defined by base 5 on bottom
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surface 5B are permanently affixed to base 5 using an appropriate means such as an
adhesive. The components may be secured during the molding process using techniques

known in the art of molding insoles.

[0075] FIG. 2 illustrates a perspective view of the bottom of the base without any pads,
pods, or attachments. Base 5 has a top surface SA and an opposite bottom surface 5B.
Preferably, said top surface SA of said base layer 5 defines an upwardly-extending
portion or metatarsal dome 38 (as shown in FIGS. 3, 8 and 9) that lies under the
metatarsal head area of the foot. Base 5 also defines a longitudinal arch support 6 that
extends upwardly along the medial side of the insole to provide extra cushion and support

to the arch area of the foot.

[0076] The bottom surface 5B of base 5 defines a forefoot pad recession area 7 in the
forefoot area, a first metatarsal head pad recession area 9 in the area of the first
metatarsal, a lateral midfoot pod recession area 11 in the middle of the insole near the
lateral side, a lateral heel pod recession area 13 in the heel area near the lateral side, a
medial heel pod recession area 15 in the heel area near the medial side, and an arch

recession area 17 from the middle of the insole towards the heel area near the medial side.

[0077] The forefoot pad recession area 7 begins near the distal end of the insole and
extends under the hallux proximally to the front of the first metatarsal head. The forefoot
pad recession area 7 then extends laterally and proximally under the lesser metatarsal
heads to the back of the metatarsal heads. Forefoot pad recession area 7 in essence fully

surrounds the distal and lateral sides of the first metatarsal head pad recession area 9.

[0078] Forefoot pad recession area 7 has a medial edge, a lateral edge, a proximal (back)
edge and a distal (front) edge. The medial edge of forefoot pad 8 extends along a line
spaced laterally from said medial border of said insole, essentially extending from near

said toe end to the proximal edge of said metatarsal pad area. The proximal edge extends
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from said medial edge transversely diagonally (or laterally and proximally) to said lateral
edge, which is spaced medially from said lateral border of said insole. The lateral edge
connects said proximal edge to the top edge of said forefoot pad. In use, forefoot pad
recession area 7 underlies the big toe of a user’s foot, and the “ball” of the foot,
excluding the first metatarsal head or medial ball of the user’s foot. (See Fig. 11, bones

of foot on insole). Forefoot pad recession area 7 is adapted to engage a forefoot pad.

[0079] First metatarsal head pad recession area 9 is a recess in the bottom surface 5B of
the base 5 and lies under the first metatarsal head of the foot. First metatarsal head pad
10 is shaped essentially the same as first metatarsal head pad recession area 9 and is

secured to first metatarsal head pad recession area 9.

[0080] The first metatarsal head pad recession area 9, in shape, is a slightly irregular
rectangular or polygonal shape. Preferably, said first metatarsal head pad recession area 9
has an essentially linear distal edge, a slightly curvilinear medial edge which follows the
curve of the medial border of the insole, a proximal edge which is curved or angled to
follow the shape of the metatarsal edge of longitudinal arch support 6, and a lateral edge
which is curvilinear or linear. First metatarsal head pad recession area 9 is adapted to

engage a first metatarsal head pad.

[0081] The arch recession area 17 is located along the longitudinal arch support 6 and has
a proximal edge end nearest the heel end of the insole and extends toward said toe end of
the insole to a distal edge end. Connecting said proximal edge end to said distal edge end
is a medial edge and a lateral edge, with said lateral edge having a parabolic-like shape.
In general, it approximately lies in the arch area of the foot or under the talus, navicular,

first cuneiform, and part of the first metatarsal.

[0082] Arch recession area 17 partially wraps up the medial side of base 5 under the

medial longitudinal arch. Preferably, a portion of base 5 within the arch recession area 17
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is molded so that portions of the foam material are adapted to engage an rib-shaped
openings of an arch support (see 18C of FIG. 1). Advantageously, the foam is able to
bulge through the rib-shaped openings when base 5 is compressed (e.g., while walking or
running) to provide additional cushioning and support to the arch. The arch recession

areca 17 is adapted to engage an arch support.

[0083] Lateral midfoot pod recession area 11 extends from the back of the metatarsal
heads proximally to the front of the heel area along the lateral side of the bottom surface
5B. The lateral midfoot pod recession area 11 has a lateral edge which is adjacent said
lateral border of said insole. Lateral midfoot pod recession area 11 is adapted to engage a

lateral midfoot pod.

[0084] Lateral heel pod recession area 13 extends through the heel area along the lateral
side of heel area on the bottom surface 5B toward the heel end. Lateral heel pod
recession area 13 has a lateral edge which extends along the lateral border of insole 1
from said heel end to a lateral heel edge spaced apart from said lateral midfoot pod
recession area 11. The lateral edge curves in the area of the heel to follow the outline of
the insole heel end. The lateral heel pod recession area 13 also has a medial curvilinear
edge. The overall configuration is roughly a three-sided geometric shape with curved
edges as described rather than straight lines. Lateral heel pod recession area 13 is adapted

to engage a lateral heel pod.

[0085] Medial heel pod recession area 15 extends through the heel area along the medial
side of heel area on the bottom surface 5B just short of the heel end. The medial heel pod
recession area 15 has essentially a pea-pad shape; it has a medial edge and a lateral edge
which are connected to one another at a first distal apex and a second proximal apex. The
edges widen out opposite one another to define said medial heel pod recession area 15.

Medial heel pod recession area 15 is adapted to engage a medial heel pod.
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[0086] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole defines a heel cup in the heel area of the insole,
which conforms to the natural shape of the foot. The height of the raised edge is
generally higher and thicker on the medial side of the insole and is lower and thinner on
the lateral side of the insole. Base 5 may optionally define indentations 20 along bottom
surface 5B extending from about % way down the lateral border of the insole, around the
heel area, and to the recess for the arch support. Indentations 20 may be varied as desired

for aesthetic purposes or omitted entirely and may provide beneficial fit properties.

[0087] The insole may optionally define air holes 21 in the forefoot area of the insole

extending from the base bottom surface 5B through the top sheet 3.

[0088] FIG. 3 is a top view of the insole illustrating the top sheet 3 and metatarsal dome
38. Insole 1 comprises a top sheet 3 secured across the entire top surface of the bases.
Preferably, the top surface of the base defines an upwardly-extending portion or
metatarsal dome 38 that lies under the metatarsal head area of the foot. The upward
extension of metatarsal dome 38 pushes up a portion of the top sheet 3 that corresponds to

the area of the metatarsal dome 38.

[0089] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.

[0090] In a preferred embodiment, top sheet 3 is a non-woven fabric layer with a low
coefficient of friction so as to minimize the possibility of blisters. In a preferred
embodiment, the fabric is treated with an antibacterial agent, which in combination with a

moisture barrier reduces odor causing bacteria and fungi. A series of air holes 21 may
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extend through top sheet 3 and the base to permit air circulation above and below insole

1.

[0091] FIG. 4 illustrates the bottom view of the insole. Insole 1 preferably comprises a
top sheet and a base 5 having a top surface secured to said top sheet and an opposite
bottom surface 5SB. Base 5 also defines a longitudinal arch support that extends upwardly
along the medial side of the insole to provide extra cushion and support to the arch area of
the foot. The bottom surface 5B of base 5 defines a forefoot pad recession area 7 in the
forefoot area, a first metatarsal head pad recession area 9 in the area of the first
metatarsal, a lateral midfoot pod recession area 11 in the middle of the insole near the
lateral side, a lateral heel pod recession area 13 in the heel area near the lateral side, a
medial heel pod recession area 15 in the heel area near the medial side, and an arch

recession area 17 from the middle of the insole towards the heel area near the medial side.

[0092] The forefoot pad recession area 7 begins near the distal end of the insole and
extends under the hallux proximally to the front of the first metatarsal head. The forefoot
pad recession area 7 then extends laterally and proximally under the lesser metatarsal
heads to the back of the metatarsal heads. Forefoot pad recession area 7 in essence fully

surrounds the distal and lateral sides of the first metatarsal head pad 10.

[0093] Forefoot pad 8 is shaped essentially the same as forefoot pad recession area 7 and
is secured therein. Forefoot pad 8 has a medial edge, a lateral edge, a proximal (back)
edge and a distal (front) edge. The medial edge of forefoot pad 8 extends along a line
spaced laterally from said medial border of said insole, essentially extending from near
said toe end to the proximal edge of said metatarsal pad area. The proximal edge extends
from said medial edge transversely diagonally (or laterally and proximally) to said lateral
edge, which is spaced medially from said lateral border of said insole. The lateral edge

connects said proximal edge to said top edge of said forefoot pad. In use, forefoot pad
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recession area 7 and forefoot pad 8 underlie the big toe of a user’s foot, and the “ball” of
the foot, excluding the first metatarsal head or medial ball of the user’s foot. (See Fig.

11, bones of foot on insole).

[009] The forefoot pad recession area 7 may be lined with a forefoot pad area cloth 8A
having a base surface and a pad surface, secured to said base along said base surface and
said forefoot pad along said pad surface. Alternatively, a fabric may be secured to
forefoot pad 8 and the composite structure secured to forefoot pad recession area 7 and

inserted and secured to said forefoot pad recession area 7 by adhesion.

[0095] An adhesive may be used to secure the components. The forefoot pad 8 provides
cushioning and energy return on landing from a vertical jump. It serves as a propulsion
pad beneath the big toe (hallux). The portion of the forefoot pad between the lateral
border and the portion underlying the big toe in use serves as a propulsion pad and

support for the lesser metatarsal heads of a user’s foot.

[0096] First metatarsal head pad recession area 9 is a recess in the bottom surface 5B of
the base 5 and lies under the first metatarsal head of the foot. First metatarsal head pad
10 is shaped essentially the same as first metatarsal head pad recession area 9 and is
secured to first metatarsal head pad recession area 9. A first metatarsal head pad arca
cloth 10A may be secured to the base layer on one side and the metatarsal pad on the
other, similar to that described above in relation to said forefoot pad. Alternatively, a
fabric may be instead secured to said metatarsal pad, and the composite structure inserted

and secured to said metatarsal pad recession area by adhesion.

[0097] In basketball, and other court sports, it is important that the metatarsophalangeal
joints between the heads of the metatarsal bones and the bases of the proximal phalanges
(toes) of the user’s foot are free to dorsiflex, an upward or backward flexion. Forefoot

pad 8 and first metatarsal head pad 10 can move independently from one another due to
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differential in densities. Forefoot pad 8 is preferably firmer than first metatarsal head pad
10. Forefoot pad 8 supports the lesser metatarsal heads and first metatarsal head pad 10
allows the first metatarsal head to depress into a lower position allowing more efficient
dorsiflexion of the first toe joint. The area of forefoot pad 8 beneath the great toe adds a
slight push up force to also encourage improved big toe joint dorsiflexion. In this
manner, forefoot pad 8 may have less density then the first metatarsal head pad 10,
depending on the physical characteristics desired and the intended use of the insole by the
user. Alternatively, a softer forefoot pad 8§ than first metatarsal head pad 10 limits the
dorsiflexion of the first toe joint as that may be advantageous in the use of the insole in

various activities and physical movements.

[0098] Forefoot pad 8 has a different density than the first metatarsal head pad 10 and
may have different densities compared to the other pad and pod inserts by using different
materials, an open-cell design, or varying the thickness of the forefoot pad 8. The use of
different densities on the forefoot pad 8 compared to the first metatarsal head pad 10
increases the performance of the insole in handling lateral force impacts by allowing for

improved hallux dorsiflexion.

[0099] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[00100] The forefoot pad may be presented as a modified open-cell design. The modified
open-cell design provides open-cells that do not extend the entire thickness of the pad or

pod with approximately half the thickness of the pad or pod as a solid material and
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approximately the other half with the open-cell design. This may be advantageous for

creating smaller air cushion pockets where less air cushioning resistance is desired.

[00101] It is estimated that using tougher materials may increase the durability of the
insole by 35% to 65% over insoles that use softer materials for this portion of the foot

insole.

[00102] In use, first metatarsal head pad 10 remains under the first metatarsal head (i.e.,
the medial ball of the user’s foot) and moves with it. This may also be thought of in
terms of reducing the GRF beneath the first metatarsal head. This enhances propulsion of
the foot in wearers with FHL. The portion of forefoot pad 8 near the lateral border of the
insole concurrently supports the lesser metatarsal heads of the user’s foot. When the user
dorsiflexes the first metatarsophalangeal joint (the big toe joint), the forefoot pad arca
near the medial border of the insole in the toe area applies a gentle upwards force to

encourage improved dorsiflexion of the first toe joint of the user’s foot.

[00103] The first metatarsal head pad 10, in shape, is a slightly irregular rectangular or
polygonal shape. Preferably, said first metatarsal head pad 10 has an essentially linear
distal edge, a slightly curvilinear medial edge which follows the curve of the medial
border of the insole, a proximal edge which is curved or angled to follow the shape of the
metatarsal edge of longitudinal arch support 6, and a lateral edge which is curvilinear or
linear. Preferably, said first metatarsal head pad 10 is about 4.5 mm thick. Thickness
gives sufficient initial support but allows for adequate compression once loaded. First
metatarsal head pad’s 10 basic design is to create differential in support under the
metatarsal heads and allow the first metatarsal head to drop below the plane of the other

metatarsal heads.

[00104] The arch recession area 17 is located along the longitudinal arch support 6 and has

a proximal edge end nearest the heel end of the insole and extends toward said toe end of
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the insole to a distal edge end. Connecting said proximal edge end to said distal edge end
is a medial edge and a lateral edge, with said lateral edge having a parabolic-like shape.
In general, it approximately lies in the arch area of the foot or under the talus, navicular,
first cuneiform, and part of the first metatarsal. Arch support 18 is shaped essentially the
same as arch recession area 17 and is secured to said arch recession area 17 on bottom

surface 5B of base 5.

[00105] The arch support 18 defines, from said proximal edge end going toward said distal
edge end, a plurality of ribs extending outwardly therefrom (18A), a plurality of
essentially level ribs (18B) having a rib outline indented in said arch support, and one or
more rib-shaped openings (18C). In a preferred embodiment, three of said plurality of
ribs, or extending ribs 18A, extend outwardly from said arch support 18 and are
approximately 0.50 mm thick. In a preferred embodiment, three of said essentially level
ribs 18B are employed and said rib outline is approximately 0.50 mm deep. In a preferred
embodiment, three rib-shaped openings 18C are defined which allow said base 5 to

extend therethrough. The width of each rib is approximately 0.5 mm.

[00106] Arch support 18 partially wraps up the medial side of base 5 under the medial
longitudinal arch. Rib-shaped openings 18C improve flexibility at said distal edge end of
arch support 18 without sacrificing longitudinal arch support at the middle and heel end
of arch support 18. Preferably, base 5 is molded so that portions of the foam material
project into rib-shaped openings 18C so that such portions are approximately flush with
the outer surface of arch support 10 and mechanically lock arch support 18 and base 5
together. Advantageously, the foam is also able to bulge through rib-shaped openings
18C when base 5 is compressed (e.g., while walking or running) to provide additional

cushioning and support to the arch.
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[00107] The first three rib-shaped openings 18C in the distal one-third of the arch support
18 are provided to allow the area immediately proximal to the first metatarsal head (i.e.,
the distal shaft of the first metatarsal) to remain flexible in order to encourage unrestricted

plantarflexion of the first ray during the propulsive phase of gait.

[00108] The central and proximal two-thirds of the arch support 18 (level ribs 18B and
extending ribs 18A) are stiffened by progressively thicker transverse bars to provide
improved support to the arch and the application of higher magnitudes of anti-pronation

GREF into the area of the sustentaculum tali when the foot moves into a pronated position.

[00109] When the foot takes up a "neutral” (i.c., neither pronated or supinated) position,
the arch support applies a gentle supination (anti-pronation) moment to subtalar joint (i.c.,
the rearfoot), while the lateral midfoot pod applies a gentle pronation moment to the

forefoot to "stabilize" the midtarsal joint.

[00110] When the foot moves into a pronated position, the arch support applies a higher
magnitude of GRF against the area beneath the sustentaculum tali (i.e., the proximal arch)
increasing the supination (anti-pronation) moment to subtalar joint (i.c., the rearfoot),

while a lateral midfoot pod becomes relatively inactive.

[00111] When the foot takes up a supinated position that threatens lateral ankle instability
and injury, the lateral midfoot pod (and the lateral heel pod, if the heel is also in contact
with the ground) increases the magnitude of GRF against the lateral aspect of the foot to

create pronation moments that may help to reduce the incidence of ankle sprains.

[00112] For a men’s size 11-12, the arch support is approximately 110 -111 mm long, the
preferred width of said proximal edge end of said arch support is about 24 to 25 mm. The
width at the widest point, adjacent said essentially level ribs, is about 37.5 to 38.5 mm.

The arch support is preferably made from Nylon 66 with a hardness of 95 Shore A.
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[00113] Lateral midfoot pod recession area 11 extends from the back of the metatarsal
heads proximally to the front of the heel area along the lateral side of the bottom surface
5B. Lateral midfoot pod 12 is shaped essentially the same as lateral midfoot pod
recession area 11 and is secured to said base in said lateral midfoot pod recession area 11.
The lateral midfoot pod 12 has a lateral edge which is adjacent said lateral border of said
insole when secured to said lateral midfoot pod recession arca 11 of said base 5. The
length of the lateral midfoot pod 12 is preferably sufficient to provide cushioning and an

increase in GRF to the lateral aspect of the midfoot to help prevent ankle roll-overs.

[00114] When the foot moves into a supinated position that threatens lateral ankle
instability (usually upon landing), the lateral midfoot pod (and the lateral heel pod, when
the heel contacts the ground) increases the magnitude of GRF against the lateral aspect of
the foot to create pronation (anti-supination) moments that may help to reduce the

incidence of ankle sprains.

[00115] Lateral midfoot pod 12 is preferably made from TPR of a hardness of about 49
ASKER C +3 and a fabric 12A to which the TPR is secured. The fabric is in turn secured
to the base in the lateral midfoot pod recession area of said base. The fabric 12A

component allows the TPR to properly adhere to the base 5.

[00116] Lateral heel pod recession area 13 extends through the heel area along the lateral
side of heel area on the bottom surface 5B toward the heel end. Lateral heel pod 14 is
shaped essentially the same as lateral heel pod recession area 13 and is attached to said
lateral heel pod recession area 13 of said insole base 5. Lateral heel pod 14 (and a fabric
secured thereto) has a lateral edge which extends along the lateral border of insole 1 from
said heel end to a lateral heel edge spaced apart from said lateral midfoot pod. The lateral

edge curves in the arca of the heel to follow the outline of the insole heel end. The lateral
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heel pod 14 also has a medial curvilinear edge. The overall configuration is roughly a

three-sided geometric shape with curved edges as described rather than straight lines.

[00117) The configuration, material and position of the lateral heel pod 14 provides
cushioning and, in association with the medial heel pod 15, an increase in GRF to the
lateral aspect of the user’s heel to help reduce the incidence of lateral ankle roll-overs.
The hardness of the lateral heel pod is preferably essentially the same as the lateral
midfoot pod, which work in concert to help reduce the incidence of lateral ankle roll-
overs. It is preferably made of TPR having an ASKER C value of 50 +£3. A fabric 14A is
in turn secured to the base in the lateral heel pod recession area of said base. The fabric
14A component allows the TPR to properly adhere to the base. Alternatively, the
configuration, material and position of the lateral heel pod 14 provides cushioning and, in
association with the medial heel pod 15, an increase in GRF to the medial aspect of the

user’s heel to help reduce the incidence of medial ankle roll-overs.

[00118] Due to the properties of the TPR and the open-cell hexagonal honeycomb-like
design, the lateral heel pod is likely to reduce the impact transient at heel strike

"cushioning" the contact phase of gait.

[00119] Medial heel pod recession area 15 extends through the heel area along the medial
side of heel area on the bottom surface 5B just short of the heel end. Medial heel pod 16
is shaped essentially the same as medial heel pod recession area 15 and is attached to
medial heel pod recession area 15 of said base 5. The medial heel pod 16 has essentially
a pea-pad shape; it has a medial edge and a lateral edge which are connected to one
another at a first distal apex and a second proximal apex. The edges widen out opposite

one another to define said medial heel pod.

[00120] By virtue of the fact that it pistons through the EVA shell, the medial heel pod is

likely to increase the GRF against the medial plantar aspect of the heel— increasing the
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supination and reducing the pronation moments around the rearfoot— when the heel

moves into a markedly everted position.

[00121] It has been found to be advantageous to use a softer TPR for the medial heel pod
as compared to the lateral heel pod and lateral midfoot pod. This promotes a reduction in
supination moments around the joints of the rearfoot (i.c. the tendency to tip the heel into
inversion) and an increase in pronation moments, while the joints of the rearfoot do not
themselves necessarily move to achieve the kinematic effect. The use of dual density
heel pods is employed to cause a kinetic change in foot function to promote ankle
stability during court sports. Preferably, the hardness of medial heel pod 16 is preferably
ASKER C 45-50. It is also not out of the scope of the invention to have the medial heel
pod firmer than the lateral heel pod or lateral midfoot pod or any combination thereof to
address different joint moments or ankle rolls. A fabric 16A is in turn secured to the base
in the lateral heel pod recession area of said base. The fabric 16A component allows the

gel to properly adhere to the base.

[00122] The lateral midfoot pod 12 and lateral heel pod 14 are firmer than the medial heel
pod 16. The effect is to increase the magnitude of GRF to the outside of the foot to help
prevent lateral ankle roll-overs. The difference in material density between the heel pods
modulates the GRF to provide this benefit. The pods provide cushioning, but the
differential in the firmness of the pods modulates the GRF to improve ankle stability. It
is also not out of the scope of the invention to have the lateral heel pod and/or lateral
midfoot pod softer than the medial heel pod or any combination thereof to address
different joint moments or ankle rolls. The length and width is preferably sufficient to
place the lateral midfoot pod beneath the cuboid bone and the bases of the 4th and 5th

metatarsal bones as shown in Fig 11.
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[00123] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. The height of the raised edge is generally higher and thicker on the medial
side of the insole and is lower and thinner on the lateral side of the insole. Base 5 may
optionally define indentations 20 along bottom surface 5B extending from about ¥ way
down the lateral border of the insole, around the heel area, and to the recess for the arch
support. Indentations 20 may be varied as desired for aesthetic purposes or omitted

entirely and may provide beneficial fit properties.

[00124] The insole may optionally define air holes 21 in the forefoot area of the insole
extending from the base bottom surface 5B through the top sheet 3. Base 5 is preferably
made of foam or other material having suitable cushioning properties. Preferably, base 5
comprises an Ethylene vinyl acetate (“EVA”) foam which is a copolymer of ethylene and

vinyl acetate. A preferred EVA foam has a durometer (hardness) of about Asker C 45-60.

[00125] Forefoot pad 8 and first metatarsal head pad 10 are preferably made from
Thermoplastic Rubber (“TPR”). The hardness of the TPR used in the forefoot pad is
preferably about 52 Asker C £3. The hardness of the TPR used in the first metatarsal
head pad is preferably about 49 Asker C £3. The reason that the hardness of the TPRs
preferably varies is to create differential in support under the metatarsal heads and allow
the first metatarsal head to drop below the plane of the other metatarsal heads. The
respective pads may be backed with a fabric before insertion into the area defined by the

base to receive such pads.

[00126] The various pads and pods may be constructed with an open-cell design. This
allows for use of less material and therefore a lighter insole while still providing the

desired cushioning function. The cells may be backed with a fabric and the depth of the
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cells may be between about 3.5 and 5 mm. Alternatively, solid pads or pods may be

utilized.

[00127] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[00128] For a men’s size 11-12 insole, the width of the forefoot pad from the medial to
lateral side is about 85 to 95 mm. The height is about 100 to 110 mm. The depth is about
0.95 to 1.50 mm. The forefoot pad may be presented as a modified open-cell design. The
modified open-cell design provides open-cells that do not extend the entire thickness of
the pad or pod with approximately half the thickness of the pad or pod as a solid material
and approximately the other half with the open-cell design. This may be advantageous

for creating smaller air cushion pockets where less air cushioning resistance is desired.

[00129] It is desirable to minimize the total weight of the insoles by selection of materials
working with the structural features of the insole. It is desirable that the total weight of
the insole (men’s size 10/11) be about 5.0 to 6 ounces and men’s size 12/13 about 6.5 to
7.5 ounces. Other sizes will be proportional. Using the open-cell designs may be a way

to provide a lighter insole.

[00130] A series of air holes 21 may extend through top sheet 3 and base 5 to permit air
circulation above and below insole 1. In a first preferred embodiment of the present
invention, the various components of an insole which are secured to base 5 in the recesses
defined by base 5 on bottom surface 5B are permanently affixed to base 5 using an
appropriate means such as an adhesive. The components may be secured during the

molding process using techniques known in the art of molding insoles.
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[00131] FIG. 5 illustrates a medial side view of the insole. Insole 1 preferably comprises a
top sheet 3 and a base 5 having a top surface secured to said top sheet and an opposite
bottom surface 5B. Preferably, said top surface of said base layer 5 defines an upwardly-
extending portion or metatarsal dome 38 that lies under the metatarsal head area of the
foot. Base 5 also defines a longitudinal arch support 6 that extends upwardly along the

medial side of the insole to provide extra cushion and support to the arch area of the foot.

[00132] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.

[00133] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. As best seen in FIGS. 6-10, the height of the raised edge is generally higher
and thicker on the medial side of the insole and is lower and thinner on the lateral side of
the insole. Base 5 may optionally define indentations 20 along bottom surface 5B
extending from about ¥ way down the lateral border of the insole, around the heel area,
and to the recess for the arch support. Indentations 20 may be varied as desired for

aesthetic purposes or omitted entirely and may provide beneficial fit properties.

[00134] The insole may optionally define air holes 21 in the forefoot area of the insole

extending from the base bottom surface 5B through the top sheet 3.

[00135] Base 5 is preferably made of foam or other material having suitable cushioning
properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.
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[00136] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing
bacteria and fungi. A series of air holes 21 may extend through top sheet 3 and base 5 to

permit air circulation above and below insole 1.

[00137] FIG. 6 illustrates a lateral side view of the insole. Insole 1 preferably comprises a
top sheet 3 and a base 5 having a top surface secured to said top sheet 3 and an opposite
bottom surface 5B. Preferably, said top surface of said base layer 5 defines an upwardly-
extending portion or metatarsal dome 38 that lies under the metatarsal head area of the
foot. Base 5 also defines a longitudinal arch support 6 that extends upwardly along the

medial side of the insole to provide extra cushion and support to the arch area of the foot.

[00138] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.

[00139] A back and medial edge of a first metatarsal head pad 10 is visible extending
slightly up the medial side of the insole. First metatarsal head pad 10 is located under the

first metatarsal head of the foot forward of an arch support 18.

[00140] The arch recession area 17 is located along the longitudinal arch support 6 and has
a proximal edge end nearest the heel end of the insole and extends toward said toe end of
the insole to a distal edge end. Connecting said proximal edge end to said distal edge end
is a medial edge and a lateral edge, with said lateral edge having a parabolic-like shape.

In general, it approximately lies in the arch area of the foot or under the talus, navicular,
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first cuneiform, and part of the first metatarsal. Arch support 18 is shaped essentially the
same as arch recession area 17 and is secured to said arch recession area 17 on bottom

surface 5B of base 5.

[00141] The arch support 18 defines, from said proximal edge end going toward said distal
edge end, a plurality of ribs extending outwardly therefrom (18A), a plurality of
essentially level ribs (18B) having a rib outline indented in said arch support, and one or
more rib-shaped openings (18C). In a preferred embodiment, three of said plurality of
ribs, or extending ribs 18A, extend outwardly from said arch support 18 and are
approximately 0.50 mm thick. In a preferred embodiment, three of said essentially level
ribs 18B are employed and said rib outline is approximately 0.50 mm deep. In a preferred
embodiment, three rib-shaped openings 18C are defined which allow said base 5 to

extend therethrough. The width of each rib is approximately 0.5 mm.

[00142] Arch support 18 partially wraps up the medial side of base 5 under the medial
longitudinal arch. Rib-shaped openings 18C improve flexibility at said distal edge end of
arch support 18 without sacrificing longitudinal arch support at the middle and heel end
of arch support 18. Preferably, base 5 is molded so that portions of the foam material
project into rib-shaped openings 18C so that such portions are approximately flush with
the outer surface of arch support 10 and mechanically lock arch support 18 and base 5
together. Advantageously, the foam is also able to bulge through rib-shaped openings
18C when base 5 is compressed (e.g., while walking or running) to provide additional

cushioning and support to the arch.

[00143] The first three rib-shaped openings 18C in the distal one-third of the arch support
18 are provided to allow the area immediately proximal to the first metatarsal head (i.e.,
the distal shaft of the first metatarsal) to remain flexible in order to encourage unrestricted

plantarflexion of the first ray during the propulsive phase of gait.
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[00144] The central and proximal two-thirds of the arch support 18 (level ribs 18B and
extending ribs 18A) are stiffened by progressively thicker transverse bars to provide
improved support to the arch and the application of higher magnitudes of anti-pronation

GREF into the area of the sustentaculum tali when the foot moves into a pronated position.

[00145] When the foot takes up a "neutral” (i.c., neither pronated or supinated) position,
the arch support applies a gentle supination (anti-pronation) moment to subtalar joint (i.c.,
the rearfoot), while the lateral midfoot pod applies a gentle pronation moment to the

forefoot to "stabilize" the midtarsal joint.

[00146] When the foot moves into a pronated position, the arch support applies a higher
magnitude of GRF against the area beneath the sustentaculum tali (i.e., the proximal arch)
increasing the supination (anti-pronation) moment to subtalar joint (i.c., the rearfoot),

while a lateral midfoot pod becomes relatively inactive.

[00147] When the foot takes up a supinated position that threatens lateral ankle instability
and injury, the lateral midfoot pod (and the lateral heel pod, if the heel is also in contact
with the ground) increases the magnitude of GRF against the lateral aspect of the foot to

create pronation moments that may help to reduce the incidence of ankle sprains.

[00148] For a men’s size 11-12, the arch support is approximately 110 -111 mm long, the
preferred width of said proximal edge end of said arch support is about 24 to 25 mm. The
width at the widest point, adjacent said essentially level ribs, is about 37.5 to 38.5 mm.

The arch support is preferably made from Nylon 66 with a hardness of 95 Shore A.

[00149] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. As best seen in FIGS. 6-10, the height of the raised edge is generally higher

and thicker on the medial side of the insole and 1s lower and thinner on the lateral side of
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the insole. Base 5 may optionally define indentations 20 along bottom surface 5B
extending from about ¥ way down the lateral border of the insole, around the heel area,
and to the recess for the arch support. Indentations 20 may be varied as desired for

aesthetic purposes or omitted entirely and may provide beneficial fit properties.

[00150] Base 5 is preferably made of foam or other material having suitable cushioning
properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.

[00151] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing
bacteria and fungi. A series of air holes 21 may extend through top sheet 3 and base 5 to

permit air circulation above and below insole 1.

[00152] FIG. 7 illustrates a rear view of the insole. Insole 1 preferably comprises a top
sheet 3 and a base 5 having a top surface secured to said top sheet 3 and an opposite
bottom surface 5SB. Base 5 also defines a longitudinal arch support 6 that extends
upwardly along the medial side of the insole to provide extra cushion and support to the

arch area of the foot.

[00153] A back and medial edge of a first metatarsal head pad 10 is visible extending
slightly up the medial side of the insole. First metatarsal head pad 10 is located under the
first metatarsal head of the foot forward of an arch support 18. The lateral edge of lateral
midfoot pod 14 is shown extending laterally from the midfoot area. Further details for

first metatarsal head pad 10 and lateral midfoot pod 14 are described above in FIG. 1.
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[00154] Arch support 18 is located along the longitudinal arch support 6 and is secured to
an arch recession area 17 in bottom surface 5B of base 5. Arch support 18 has a proximal
edge end nearest the heel end of the insole and extends toward said toe end of the insole
to a distal edge end. Connecting said proximal edge end to said distal edge end is a
medial edge and a lateral edge, with said lateral edge having a parabolic-like shape. In
general, it approximately lies in the arch area of the foot or under the talus, navicular, first
cuneiform, and part of the first metatarsal. Arch support 18 partially wraps up the medial
side of base 5 under the medial longitudinal arch. The arch support 18 defines a plurality
of ribs extending outwardly therefrom (18A), a plurality of essentially level ribs (18B)
having a rib outline indented in said arch support, and one or more rib-shaped openings

(18C) that are further described in FIGS. 1, 4 and 6.

[00155] For a men’s size 11-12, the arch support is approximately 110 -111 mm long, the
preferred width of said proximal edge end of said arch support is about 24 to 25 mm. The
width at the widest point, adjacent said essentially level ribs, is about 37.5 to 38.5 mm.

The arch support is preferably made from Nylon 66 with a hardness of 95 Shore A.

[00156] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. As best seen in FIGS. 6-10, the height of the raised edge is generally higher
and thicker on the medial side of the insole and is lower and thinner on the lateral side of
the insole. Base 5 may optionally define indentations 20 along bottom surface 5B
extending from about ¥ way down the lateral border of the insole, around the heel area,
and to the recess for the arch support. Indentations 20 may be varied as desired for

aesthetic purposes or omitted entirely and may provide beneficial fit properties.

[00157] Base 5 is preferably made of foam or other material having suitable cushioning

properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
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is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.

[00158] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing

bacteria and fungi.

[00159] FIG. 8 is a section view along the middle of the insole. Insole 1 preferably
comprises a top sheet 3 and a base 5 having a top surface SA secured to said top sheet and
an opposite bottom surface SB. Preferably, said top surface SA of said base layer 5
defines an upwardly-extending portion or metatarsal dome 38 that lies under the
metatarsal head area of the foot. Base 5 also defines a longitudinal arch support 6 that
extends upwardly along the medial side of the insole to provide extra cushion and support

to the arch area of the foot.

[00160] The bottom surface 5B of base 5 defines a forefoot pad recession area 7 in the
forefoot area, a first metatarsal head pad recession area in the area of the first metatarsal,
a lateral midfoot pod recession area in the middle of the insole near the lateral side, a
lateral heel pod recession area 13 in the heel area near the lateral side, a medial heel pod
recession arca 15 in the heel arca near the medial side, and an arch recession area from

the middle of the insole towards the heel area near the medial side.

[00161] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.
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[00162] The forefoot pad recession area 7 begins near the distal end of the insole and
extends under the hallux proximally to the front of the first metatarsal head. The forefoot
pad recession area 7 then extends laterally and proximally under the lesser metatarsal
heads to the back of the metatarsal heads. Forefoot pad recession area 7 in essence fully

surrounds the distal and lateral sides of the first metatarsal head pad.

[00163] Forefoot pad 8 is shaped essentially the same as forefoot pad recession area 7 and
is secured therein. Forefoot pad 8 has a medial edge, a lateral edge, a proximal (back)
edge and a distal (front) edge. The medial edge of forefoot pad 8 extends along a line
spaced laterally from said medial border of said insole, essentially extending from near
said toe end to the proximal edge of said metatarsal pad area. The proximal edge extends
from said medial edge transversely diagonally (or laterally and proximally) to said lateral
edge, which is spaced medially from said lateral border of said insole. The lateral edge
connects said proximal edge to said top edge of said forefoot pad, as best seen in FIG. 4.
In use, forefoot pad recession area 7 and forefoot pad 8 underlie the big toe of a user’s
foot, and the “ball” of the foot, excluding the first metatarsal head or medial ball of the

user’s foot. (See Fig. 11, bones of foot on insole).

[00164] The forefoot pad recession area 7 may be lined with a forefoot pad area cloth 8A
having a base surface and a pad surface, secured to said base along said base surface and
said forefoot pad along said pad surface. Alternatively, a fabric may be secured to
forefoot pad 8 and the composite structure secured to forefoot pad recession area 7 and
inserted and secured to said forefoot pad recession area 7 by adhesion. An adhesive may
be used to secure the components. The forefoot pad 8 provides cushioning and energy
return on landing from a vertical jump. It serves as a propulsion pad beneath the big toe

(hallux). The portion of the forefoot pad between the lateral border and the portion
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underlying the big toe in use serves as a propulsion pad and support for the lesser

metatarsal heads of a user’s foot.

[00165] Lateral heel pod recession area 13 extends through the heel area along the lateral
side of heel area on the bottom surface 5B toward the heel end. Lateral heel pod 14 is
shaped essentially the same as lateral heel pod recession area 13 and is attached to said
lateral heel pod recession area 13 of said insole base 5. Lateral heel pod 14 (and a fabric
secured thereto) has a lateral edge which extends along the lateral border of insole 1 from
said heel end to a lateral heel edge spaced apart from said lateral midfoot pod. The lateral
edge curves in the arca of the heel to follow the outline of the insole heel end. The lateral
heel pod 14 also has a medial curvilinear edge. The overall configuration is roughly a

three-sided geometric shape with curved edges as described rather than straight lines.

[00166] The configuration, material and position of the lateral heel pod 14 provides
cushioning and, in association with the medial heel pod 15, an increase in GRF to the
lateral aspect of the user’s heel to help reduce the incidence of lateral ankle roll-overs.
The hardness of the lateral heel pod is preferably essentially the same as the lateral
midfoot pod, which work in concert to help reduce the incidence of lateral ankle roll-
overs. It is preferably made of TPR having an ASKER C value of 50 3. A fabric 14A is
in turn secured to the base in the lateral heel pod recession area of said base. The fabric
14A component allows the TPR to properly adhere to the base. Alternatively, the
configuration, material and position of the lateral heel pod 14 provides cushioning and, in
association with the medial heel pod 15, an increase in GRF to the medial aspect of the

user’s heel to help reduce the incidence of medial ankle roll-overs.

[00167] Due to the properties of the TPR and the open-cell hexagonal honeycomb-like
design, the lateral heel pod is likely to reduce the impact transient at heel strike

"cushioning" the contact phase of gait.
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[00168] Medial heel pod recession area 15 extends through the heel area along the medial
side of heel area on the bottom surface 5B just short of the heel end. Medial heel pod 16
is shaped essentially the same as medial heel pod recession area 15 and is attached to
medial heel pod recession area 15 of said base 5. The medial heel pod 16 has essentially
a pea-pad shape; it has a medial edge and a lateral edge which are connected to one
another at a first distal apex and a second proximal apex. The edges widen out opposite

one another to define said medial heel pod.

[00169] By virtue of the fact that it pistons through the EVA shell, the medial heel pod is
likely to increase the GRF against the medial plantar aspect of the heel— increasing the
supination and reducing the pronation moments around the rearfoot— when the heel

moves into a markedly everted position.

[00170] It has been found to be advantageous to use a softer TPR for the medial heel pod
as compared to the lateral heel pod and lateral midfoot pod. This promotes a reduction in
supination moments around the joints of the rearfoot (i.c. the tendency to tip the heel into
inversion) and an increase in pronation moments, while the joints of the rearfoot do not
themselves necessarily move to achieve the kinematic effect. The use of dual density
heel pods is employed to cause a kinetic change in foot function to promote ankle
stability during court sports. Preferably, the hardness of medial heel pod 16 is preferably
ASKER C 45-50. It is also not out of the scope of the invention to have the medial heel
pod firmer than the lateral heel pod or lateral midfoot pod or any combination thereof to
address different joint moments or ankle rolls. A fabric 16A is in turn secured to the base
in the lateral heel pod recession area of said base. The fabric 16A component allows the

gel to properly adhere to the base.

[00171] The lateral midfoot pod and lateral heel pod 14 are firmer than the medial heel

pod 16. The effect is to increase the magnitude of GRF to the outside of the foot to help
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prevent lateral ankle roll-overs. The difference in material density between the heel pods
modulates the GRF to provide this benefit. The pods provide cushioning, but the
differential in the firmness of the pods modulates the GRF to improve ankle stability. It
is also not out of the scope of the invention to have the lateral heel pod and/or lateral
midfoot pod softer than the medial heel pod or any combination thereof to address
different joint moments or ankle rolls. The length and width is preferably sufficient to
place the lateral midfoot pod beneath the cuboid bone and the bases of the 4th and 5th

metatarsal bones as shown in Fig 11.

[00172] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. Base 5 is preferably made of foam or other material having suitable
cushioning properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”)
foam which is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a

durometer (hardness) of about Asker C 45-60.

[00173] Forefoot pad 8 is preferably made from Thermoplastic Rubber (“TPR”). The
hardness of the TPR used in the forefoot pad is preferably about 52 Asker C £3. The
respective pad may be backed with a fabric before insertion into the area defined by the

base to receive such pads.

[00174] The various pads and pods may be constructed with an open-cell design. This
allows for use of less material and therefore a lighter insole while still providing the
desired cushioning function. The cells may be backed with a fabric and the depth of the
cells may be between about 3.5 and 5 mm. Alternatively, solid pads or pods may be

utilized.

[00175] The open-cell design is preferably a honeycomb-like structure. A greater depth of

the open-cell may provide different cushioning and spring properties as it acts more as an
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air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[00176] For a men’s size 11-12 insole, the width of the forefoot pad from the medial to
lateral side is about 85 to 95 mm. The height is about 100 to 110 mm. The depth is about
0.95 to 1.50 mm. The forefoot pad may be presented as a modified open-cell design. The
modified open-cell design provides open-cells that do not extend the entire thickness of
the pad or pod with approximately half the thickness of the pad or pod as a solid material
and approximately the other half with the open-cell design. This may be advantageous

for creating smaller air cushion pockets where less air cushioning resistance is desired.

[00177] It is desirable to minimize the total weight of the insoles by selection of materials
working with the structural features of the insole. It is desirable that the total weight of
the insole (men’s size 10/11) be about 5.0 to 6 ounces and men’s size 12/13 about 6.5 to
7.5 ounces. Other sizes will be proportional. Using the open-cell designs may be a way

to provide a lighter insole.

[00178] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing
bacteria and fungi. A series of air holes 21 may extend through top sheet 3 and base 5 to

permit air circulation above and below insole 1.

[00179] In a first preferred embodiment of the present invention, the various components
of an insole which are secured to base 5 in the recesses defined by base 5 on bottom

surface 5B are permanently affixed to base 5 using an appropriate means such as an
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adhesive. The components may be secured during the molding process using techniques

known in the art of molding insoles.

[00180] FIG. 9 illustrates a cross section 9-9 as identified in FIGS. 3 and 4. Insole 1
preferably comprises a top sheet 3 and a base 5 having a top surface 5A secured to said
top sheet and an opposite bottom surface SB. Preferably, said top surface SA of said base
layer 5 defines an upwardly-extending portion or metatarsal dome 38 that lies under the
metatarsal head area of the foot. The bottom surface 5B of base 5 defines a forefoot pad
recession area 7 in the forefoot area, a first metatarsal head pad recession area 9 in the
arca of the first metatarsal, a lateral midfoot pod recession area in the middle of the insole
near the lateral side, a lateral heel pod recession area in the heel area near the lateral side,
a medial heel pod recession area in the heel area near the medial side, and an arch

recession areca from the middle of the insole towards the heel area near the medial side.

[00181] Metatarsal dome 38 preferably lies under the second to fifth metatarsal heads.
Metatarsal dome 38 provides a redistribution of pressure away from the lesser metatarsal
heads for general forefoot comfort and relatively increases the depth of the first
metatarsal head pad recession area 9 to encourage a greater degree of first ray

plantarflexion during the propulsive phase of gait.

[00182] The forefoot pad recession area 7 begins near the distal end of the insole and
extends under the hallux proximally to the front of the first metatarsal head. The forefoot
pad recession area 7 then extends laterally and proximally under the lesser metatarsal
heads to the back of the metatarsal heads. Forefoot pad recession area 7 in essence fully

surrounds the distal and lateral sides of the first metatarsal head pad 10.

[00183] Forefoot pad 8 is shaped essentially the same as forefoot pad recession area 7 and
is secured therein. Forefoot pad 8 has a medial edge, a lateral edge, a proximal (back)

edge and a distal (front) edge. The medial edge of forefoot pad 8 extends along a line
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spaced laterally from said medial border of said insole, essentially extending from near
said toe end to the proximal edge of said metatarsal pad area. The proximal edge extends
from said medial edge transversely diagonally (or laterally and proximally) to said lateral
edge, which is spaced medially from said lateral border of said insole. The lateral edge
connects said proximal edge to said top edge of said forefoot pad, as best seen in FIG. 4.
In use, forefoot pad recession area 7 and forefoot pad 8 underlie the big toe of a user’s
foot, and the “ball” of the foot, excluding the first metatarsal head or medial ball of the

user’s foot. (See Fig. 11, bones of foot on insole).

[00184] The forefoot pad recession area 7 may be lined with a forefoot pad area cloth 8A
having a base surface and a pad surface, secured to said base along said base surface and
said forefoot pad along said pad surface. Alternatively, a fabric may be secured to
forefoot pad 8 and the composite structure secured to forefoot pad recession area 7 and
inserted and secured to said forefoot pad recession area 7 by adhesion. An adhesive may
be used to secure the components. The forefoot pad 8 provides cushioning and energy
return on landing from a vertical jump. It serves as a propulsion pad beneath the big toe
(hallux). The portion of the forefoot pad between the lateral border and the portion
underlying the big toe in use serves as a propulsion pad and support for the lesser

metatarsal heads of a user’s foot.

[00185] First metatarsal head pad recession area 9 is a recess in the bottom surface 5B of
the base 5 and lies under the first metatarsal head of the foot. First metatarsal head pad
10 is shaped essentially the same as first metatarsal head pad recession area 9 and is
secured to first metatarsal head pad recession area 9. A first metatarsal head pad area
cloth 10A may be secured to the base layer on one side and the metatarsal pad on the

other, similar to that described above in relation to said forefoot pad. Alternatively, a
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fabric may be instead secured to said metatarsal pad, and the composite structure inserted

and secured to said metatarsal pad recession area by adhesion.

[00186] In basketball, and other court sports, it is important that the metatarsophalangeal
joints between the heads of the metatarsal bones and the bases of the proximal phalanges
(toes) of the user’s foot are free to dorsiflex, an upward or backward flexion. Forefoot
pad 8 and first metatarsal head pad 10 can move independently from one another due to
differential in densities. Forefoot pad 8 is preferably firmer than first metatarsal head pad
10. Forefoot pad 8 supports the lesser metatarsal heads and first metatarsal head pad 10
allows the first metatarsal head to depress into a lower position allowing more efficient
dorsiflexion of the first toe joint. The area of forefoot pad 8 beneath the great toe adds a
slight push up force to also encourage improved big toe joint dorsiflexion. In this
manner, forefoot pad 8 may have less density then the first metatarsal head pad 10,
depending on the physical characteristics desired and the intended use of the insole by the
user. Alternatively, a softer forefoot pad 8§ than first metatarsal head pad 10 limits the
dorsiflexion of the first toe joint as that may be advantageous in the use of the insole in

various activities and physical movements.

[00187] Forefoot pad 8 has a different density than the first metatarsal head pad 10 and
may have different densities compared to the other pad and pod inserts by using different
materials, an open-cell design, or varying the thickness of the forefoot pad 8. The use of
different densities on the forefoot pad 8 compared to the first metatarsal head pad 10
increases the performance of the insole in handling lateral force impacts by allowing for

improved hallux dorsiflexion.

[00188] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an

air cushion. Additionally, extending said air holes 21 through an open-cell may provide
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different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[00189] The forefoot pad may be presented as a modified open-cell design. The modified
open-cell design provides open-cells that do not extend the entire thickness of the pad or
pod with approximately half the thickness of the pad or pod as a solid material and
approximately the other half with the open-cell design. This may be advantageous for

creating smaller air cushion pockets where less air cushioning resistance is desired.

[00190] It is estimated that using tougher materials may increase the durability of the
insole by 35% to 65% over insoles that use softer materials for this portion of the foot

insole.

[00191] In use, first metatarsal head pad 10 remains under the first metatarsal head (i.e.,
the medial ball of the user’s foot) and moves with it. This may also be thought of in
terms of reducing the GRF beneath the first metatarsal head. This enhances propulsion of
the foot in wearers with FHL. The portion of forefoot pad 8 near the lateral border of the
insole concurrently supports the lesser metatarsal heads of the user’s foot. When the user
dorsiflexes the first metatarsophalangeal joint (the big toe joint), the forefoot pad arca
near the medial border of the insole in the toe area applies a gentle upwards force to

encourage improved dorsiflexion of the first toe joint of the user’s foot.

[00192] The first metatarsal head pad 10, in shape, is a slightly irregular rectangular or
polygonal shape. Preferably, said first metatarsal head pad 10 has an essentially linear
distal edge, a slightly curvilinear medial edge which follows the curve of the medial
border of the insole, a proximal edge which is curved or angled to follow the shape of the
metatarsal edge of longitudinal arch support 6, and a lateral edge which is curvilinear or
linear. Preferably, said first metatarsal head pad 10 is about 4.5 mm thick. Thickness

gives sufficient initial support but allows for adequate compression once loaded. First
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metatarsal head pad’s 10 basic design is to create differential in support under the
metatarsal heads and allow the first metatarsal head to drop below the plane of the other

metatarsal heads.

[00193] Base 5 is preferably made of foam or other material having suitable cushioning
properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.

[001%] Forefoot pad 8 and first metatarsal head pad 10 are preferably made from
Thermoplastic Rubber (“TPR”). The hardness of the TPR used in the forefoot pad is
preferably about 52 Asker C £3. The hardness of the TPR used in the first metatarsal
head pad is preferably about 49 Asker C £3. The reason that the hardness of the TPRs
preferably varies is to create differential in support under the metatarsal heads and allow
the first metatarsal head to drop below the plane of the other metatarsal heads. The
respective pads may be backed with a fabric before insertion into the area defined by the

base to receive such pads.

[00195] The various pads and pods may be constructed with an open-cell design. This
allows for use of less material and therefore a lighter insole while still providing the
desired cushioning function. The cells may be backed with a fabric and the depth of the
cells may be between about 3.5 and 5 mm. Alternatively, solid pads or pods may be

utilized.

[00196] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.
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[00197] For a men’s size 11-12 insole, the width of the forefoot pad from the medial to
lateral side is about 85 to 95 mm. The height is about 100 to 110 mm. The depth is about
0.95 to 1.50 mm. The forefoot pad may be presented as a modified open-cell design. The
modified open-cell design provides open-cells that do not extend the entire thickness of
the pad or pod with approximately half the thickness of the pad or pod as a solid material
and approximately the other half with the open-cell design. This may be advantageous

for creating smaller air cushion pockets where less air cushioning resistance is desired.

[00198] It is desirable to minimize the total weight of the insoles by selection of materials
working with the structural features of the insole. It is desirable that the total weight of

the insole (men’s size 10/11) be about 5.0 to 6 ounces and men’s size 12/13 about 6.5 to
7.5 ounces. Other sizes will be proportional. Using the open-cell designs may be a way

to provide a lighter insole.

[00199] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing

bacteria and fungi.

[00200] In a first preferred embodiment of the present invention, the various components
of an insole which are secured to base 5 in the recesses defined by base 5 on bottom
surface 5B are permanently affixed to base 5 using an appropriate means such as an
adhesive. The components may be secured during the molding process using techniques

known in the art of molding insoles.

[00201] FIG. 10 illustrates a cross section 10-10 as identified in FIGS. 3 and 4. Insole 1
preferably comprises a top sheet 3 and a base 5 having a top surface 5A secured to said

top sheet and an opposite bottom surface SB. The bottom surface 5B of base 5 defines a
51



WO 2014/036176 PCT/US2013/057141

forefoot pad recession area in the forefoot area, a first metatarsal head pad recession area
in the area of the first metatarsal, a lateral midfoot pod recession area in the middle of the
insole near the lateral side, a lateral heel pod recession area 13 in the heel area near the

lateral side, a medial heel pod recession area 15 in the heel area near the medial side, and
an arch recession area from the middle of the insole towards the heel area near the medial

side.

[00202] Lateral heel pod recession area 13 extends through the heel area along the lateral
side of heel area on the bottom surface 5B toward the heel end. Lateral heel pod 14 is
shaped essentially the same as lateral heel pod recession area 13 and is attached to said
lateral heel pod recession area 13 of said insole base 5. Lateral heel pod 14 (and a fabric
secured thereto) has a lateral edge which extends along the lateral border of insole 1 from
said heel end to a lateral heel edge spaced apart from said lateral midfoot pod. The lateral
edge curves in the arca of the heel to follow the outline of the insole heel end. The lateral
heel pod 14 also has a medial curvilinear edge. The overall configuration is roughly a

three-sided geometric shape with curved edges as described rather than straight lines.

[00203] The configuration, material and position of the lateral heel pod 14 provides
cushioning and, in association with the medial heel pod 15, an increase in GRF to the
lateral aspect of the user’s heel to help reduce the incidence of lateral ankle roll-overs.
The hardness of the lateral heel pod is preferably essentially the same as the lateral
midfoot pod, which work in concert to help reduce the incidence of lateral ankle roll-
overs. It is preferably made of TPR having an ASKER C value of 50 +£3. A fabric 14A is
in turn secured to the base in the lateral heel pod recession area of said base. The fabric
14A component allows the TPR to properly adhere to the base. Alternatively, the

configuration, material and position of the lateral heel pod 14 provides cushioning and, in
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association with the medial heel pod 15, an increase in GRF to the medial aspect of the

user’s heel to help reduce the incidence of medial ankle roll-overs.

[00204] Due to the properties of the TPR and the open-cell hexagonal honeycomb-like
design, the lateral heel pod is likely to reduce the impact transient at heel strike

"cushioning" the contact phase of gait.

[00205] Medial heel pod recession area 15 extends through the heel area along the medial
side of heel area on the bottom surface 5B just short of the heel end. Medial heel pod 16
is shaped essentially the same as medial heel pod recession area 15 and is attached to
medial heel pod recession area 15 of said base 5. The medial heel pod 16 has essentially
a pea-pad shape; it has a medial edge and a lateral edge which are connected to one
another at a first distal apex and a second proximal apex. The edges widen out opposite

one another to define said medial heel pod.

[00206] By virtue of the fact that it pistons through the EVA shell, the medial heel pod is
likely to increase the GRF against the medial plantar aspect of the heel— increasing the
supination and reducing the pronation moments around the rearfoot— when the heel

moves into a markedly everted position.

[00207] It has been found to be advantageous to use a softer TPR for the medial heel pod
as compared to the lateral heel pod and lateral midfoot pod. This promotes a reduction in
supination moments around the joints of the rearfoot (i.c. the tendency to tip the heel into
inversion) and an increase in pronation moments, while the joints of the rearfoot do not
themselves necessarily move to achieve the kinematic effect. The use of dual density
heel pods is employed to cause a kinetic change in foot function to promote ankle
stability during court sports. Preferably, the hardness of medial heel pod 16 is preferably
ASKER C 45-50. It is also not out of the scope of the invention to have the medial heel

pod firmer than the lateral heel pod or lateral midfoot pod or any combination thereof to
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address different joint moments or ankle rolls. A fabric 16A is in turn secured to the base
in the lateral heel pod recession area of said base. The fabric 16A component allows the

gel to properly adhere to the base.

[00208] The lateral midfoot pod and lateral heel pod 14 are firmer than the medial heel
pod 16. The effect is to increase the magnitude of GRF to the outside of the foot to help
prevent lateral ankle roll-overs. The difference in material density between the heel pods
modulates the GRF to provide this benefit. The pods provide cushioning, but the
differential in the firmness of the pods modulates the GRF to improve ankle stability. It
is also not out of the scope of the invention to have the lateral heel pod and/or lateral
midfoot pod softer than the medial heel pod or any combination thereof to address
different joint moments or ankle rolls. The length and width is preferably sufficient to
place the lateral midfoot pod beneath the cuboid bone and the bases of the 4th and 5th

metatarsal bones as shown in Fig 11.

[00209] Base 5 has a raised edge that wraps around the heel and extends partially along the
sides of the foot such that the insole has a heel cup, which conforms to the natural shape
of the foot. As seen in FIGS. 6-10, the height of the raised edge is generally higher and
thicker on the medial side of the insole and is lower and thinner on the lateral side of the

insole.

[00210] Base 5 is preferably made of foam or other material having suitable cushioning
properties. Preferably, base 5 comprises an Ethylene vinyl acetate (“EVA”) foam which
is a copolymer of ethylene and vinyl acetate. A preferred EVA foam has a durometer

(hardness) of about Asker C 45-60.

[00211] The various pads and pods may be constructed with an open-cell design. This
allows for use of less material and therefore a lighter insole while still providing the

desired cushioning function. The cells may be backed with a fabric and the depth of the
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cells may be between about 3.5 and 5 mm. Alternatively, solid pads or pods may be

utilized.

[00212] The open-cell design is preferably a honeycomb-like structure. A greater depth of
the open-cell may provide different cushioning and spring properties as it acts more as an
air cushion. Additionally, extending said air holes 21 through an open-cell may provide
different cushioning and spring properties as it would allow various open-cells to more

fully collapse as compared to the surrounding open-cells.

[00213] It is desirable to minimize the total weight of the insoles by selection of materials
working with the structural features of the insole. It is desirable that the total weight of
the insole (men’s size 10/11) be about 5.0 to 6 ounces and men’s size 12/13 about 6.5 to
7.5 ounces. Other sizes will be proportional. Using the open-cell designs may be a way

to provide a lighter insole.

[00214] In a preferred embodiment, base 5 is covered with top sheet 3, which is preferably
a non-woven fabric layer with a low coefficient of friction so as to minimize the
possibility of blisters. In a preferred embodiment, the fabric is treated with an
antibacterial agent, which in combination with a moisture barrier reduces odor causing

bacteria and fungi.

[00215] In a first preferred embodiment of the present invention, the various components
of an insole which are secured to base 5 in the recesses defined by base 5 on bottom
surface 5B are permanently affixed to base 5 using an appropriate means such as an
adhesive. The components may be secured during the molding process using techniques

known in the art of molding insoles.

[00216] FIG. 11 illustrates the bones of the foot superimposed over a bottom view of the

insole of the present invention. At the heel of the foot is the calcaneus 70 and forward of
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the calcaneus 70 is the talus 72. Forward of the talus 72 on the medial side is the
navicular 74 and on the lateral side is the cuboid 76. Forward of the cuboid 76 and the
navicular 74 are cuneiforms 78. Forward of the cuneiforms 78 and cuboid 76 are the
metatarsals 80A-80E. The first metatarsal 80A is located on the medial side of the foot
and the fifth metatarsal 80E is located on the lateral side of the foot. Forward of the
metatarsals 80A-80E are the proximal phalanges 82. Forward of the proximal phalanges

82 are the middle phalanges 84, and at the end of each toe are the distal phalanges 86.

[00217] FIG. 12 shows the bottom view of the insole (similar to FIG. 4) and illustrates the
various areas of the insole: hallux arca 101, lesser toe area 102, first metatarsal head arca
103, lesser metatarsal head arca 104, distal medial arch areca 105, lateral midfoot arca 106,
proximal medial arch area 107, medial heel arca 108, lateral heel area 109, forefoot area

110, toec arca 111, metatarsal head area 112, midfoot arca 120, and heel areca 130.

[00218] Forefoot area 110 comprises toe area 111 and metatarsal head area 112,
encompassing the entire width of the insole from the toe end to just behind the metatarsal
heads or “balls” of the feet. Toe area 111, which comprises the hallux area 101 and the
lesser toe area 102, has a length extending from the toe end to a diagonal edge that runs
generally behind the first distal phalange and second through fifth proximal phalanges
and forward of the metatarsal heads. Toe area 111 has a width extending from the medial
border to the lateral border. Metatarsal head area 112, comprising first metatarsal head
arca 103 and lesser metatarsal head area 104, has a length extending from a front diagonal
edge, adjacent the diagonal edge of toe area 111, to a back diagonal edge that generally
runs behind the metatarsal heads. Metatarsal head area 112 has a width extending from

the medial border to the lateral border.

[00219] Hallux area 101 has a length extending from a front edge near the toe end to a

back edge near the joint between the first proximal phalange and first metatarsal and a
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width extending from the medial border to a lateral edge near the second phalanges.
Lesser toe arca 102 has a length extending from a front edge near the toe end to a back
edge near the second through fifth proximal phalanges and a width extending from a
medial edge, medial of the second phalanges and adjacent the lateral border of hallux area
101, to a lateral edge near the lateral border. The back edge of lesser toe area 102 runs

generally parallel to the second through fifth metatarsal heads.

[00220] The first metatarsal head area 103 extends from a front edge forward of the first
metatarsal head and adjacent the back edge of hallux area 101 to a back edge just behind
the first metatarsal head and adjacent a front edge of midfoot area 120. The width of first
metatarsal head area 103 extends from the medial border to a lateral edge near the second
metatarsal head. Lesser metatarsal head area 104 extends from a front edge forward of
the second through fifth metatarsal heads and adjacent the back edge of lesser toe arca
102 or diagonal edge of toe area 111 to a back edge behind the second through fifth
metatarsal heads and adjacent a front edge of midfoot area 120. The width of lesser
metatarsal head area 104 extends from the lateral edge of the first metatarsal head area

103 to the lateral border.

[00221] Midfoot area 120 comprises distal medial arch area 105 and lateral midfoot area
106. Midfoot area 120 has a front edge adjacent forefoot area 110 or metatarsal head area
112 and a back edge that runs diagonally from between the talus and navicular on the
medial side to just behind the cuboid on the lateral side. Midfoot area 120 has a width

extending from the medial border to the lateral border.

[00222] Distal medial arch area 105 extends from a front edge just behind the first
metatarsal head and adjacent the back edge of first metatarsal head area 103 or back
diagonal edge of metatarsal head area 112 to a back edge between the talus and navicular.

The width of distal medial arch area 105 extends from the medial border to near the
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middle of the foot. Lateral midfoot area 106 extends from a front edge just behind the
second through fifth metatarsal heads and adjacent the back edge of lesser metatarsal
head area 104 or back diagonal edge of metatarsal head area 112 to a back edge just
behind the cuboid. The width of lateral midfoot area extends from near the middle of the

foot to the lateral border.

[00223] Heel area 130 comprises proximal medial arch area 107, medial heel area 108, and
lateral heel area 109. Heel area 130 has a front edge adjacent the back edge of midfoot
arca 120 and extends proximally to the heel end. Heel area 130 has a width extending

from the medial border to the lateral border.

[00224] Proximal medial arch area 107 extends from a front edge between the talus and
navicular or adjacent the front edge of heel area 130 to a back point along the medial
border about midway between the heel end and the talus. The width of proximal medial
arch area 107 extends from the medial border to diagonal lateral edge where the diagonal
lateral edge extends from about a third of the insole width laterally from the medial
border along the front edge of the heel area 130 to the back point of proximal medial arch

area 107.

[00225] Lateral heel area 109 extends from a front edge just behind the cuboid or adjacent
the front edge of heel area 130 to the heel end. The width of lateral heel area extends
from a diagonal medial edge to the lateral border where diagonal medial edge extends
from about a third of the insole width medially from the lateral border along the front

edge of the heel area 130 to a point just medial of the heel end.

[00226] Medial heel area 108 extends from the front edge of the heel area 130 to the
medial border just medial of the heel end. The width of medial heel area 108 extends
from the lateral diagonal edge of proximal medial arch area 107 to the medial diagonal

edge of lateral heel area 109.
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[00227] Forefoot pad recession area 7 preferably extends the entire hallux area 101 and
slightly into first metatarsal head area 103. Forefoot pad recession area 7 then extends
diagonally to the entire lesser metatarsal head area 104. Forefoot pad recession area 7
may slightly extend into the back of lesser toe area 102. Forefoot pad recession area 7
may also slightly extend into the front and lateral sides of first metatarsal head area 103.

Forefoot pad 8 is secured to the forefoot pad recession area 7.

[00228] The majority of first metatarsal head recession area 9 is located in the first
metatarsal head area 103. Preferably, a front edge of first metatarsal head recession area
9 lies slightly proximal of the front edge of first metatarsal head area 103 and adjacent
forefoot pad recession area 7. First metatarsal head recession arca 9 may also extend into
the distal medial arch area 105. First metatarsal head pad 10 is secured to the first
metatarsal head recession area 9. Divider 5C may also be employed to help further
distinguish the edges of first metatarsal head recession area 9 and forefoot pad recession

area 7.

[00229] Arch recession area 17 is located in the majority of both the distal medial arch
arca 105 and proximal medial arch area 107. A front edge of arch recession area 17 is
adjacent a back edge of first metatarsal head recession area 9. Arch support 18 is secured

to arch recession area 17.

[00230] Lateral midfoot pod recession area 11 is located approximately in the middle third
of the lateral midfoot area 106. Lateral midfoot pod recession area 11 extends essentially
the entire length of lateral midfoot area 106. Lateral midfoot pod 12 is secured to lateral

midfoot pod recession area 11.

[00231] Medial heel pod recession area 15 is located in the majority of the medial heel

arca 108. Medial heel pod 16 is secured to medial heel pod recession area 15. Lateral
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heel pod recession area 13 is located in the majority of the lateral heel area 109. Lateral

heel pod 14 is secured to lateral heel pod recession area 13.

[00232] While preferred embodiments of the invention have been shown and described,
modifications thercof can be made by one skilled in the art without departing from the
spirit and teachings of the invention. The embodiments described herein are exemplary
only, and are not intended to be limiting. Many variations and modifications of the

invention disclosed herein are possible and are within the scope of the invention.

[00233] Having described the invention, we claim:
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CLAIMS:

1. An insole having a top side for contacting a user’s foot and a bottom side for
contacting the inside of a user’s shoe, comprising;:

a. a base, said base having a base top surface and a base bottom
surface, said base having a heel end, a toe end, a medial border and a lateral
border, said borders extending from said heel end to said toe end, said base bottom
side defining a forefoot area extending from the toe end to a location behind a
metatarsal head area of the feet, a midfoot arca that extends from said metatarsal
head area to an edge that lies forward of the calcaneus of the foot, and a heel area
that exrends from said midfoot area to said heel end, said base further defining a
forefoot pad recession area and a first metatarsal head pad recession area located
in said forefoot area, and an arch recession area, longitudinal arch support and one
or more pod recession areas located in said midfoot and heel areas, said
longitudinal arch support that extending upwardly along the medial border and
under the arch of the foot;

b. an arch support made of semi-rigid material, said arch support
secured to said arch recession area of said base bottom side, said arch recession
area located along the longitudinal arch support having a proximal edge end
nearest the heel end of the base and extends toward said toe end of the base to a
distal edge end, said proximal edge end and distal edge end connected by a medial
edge near said medial border and a lateral edge near the middle of the base, said
lateral edge having a parabolic-like shape;

c. a forefoot pad secured to said forefoot pad recession area, said
forefoot recession area extending under the hallux of the foot from near the distal
end of the base proximally to the front of the first metatarsal head, said forefoot
recession area further extending laterally and proximally under the lesser
metatarsal heads of the foot to the back of the metatarsal heads;

d. a first metatarsal head pad secured to said first metatarsal head pad
recession area, said first metatarsal head pad recession area located under the first
metatarsal head of the foot; and

e. interacting cooperative pod components integrated into a pod
recession area on said base, said pod components having a lateral heel pod

inserted into a pod recession area located on the lateral side of said heel area.
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2. The insole of Claim 1, wherein said pod components further have a lateral midfoot
pod inserted into one of said one or more pod recession areas located on the lateral side of
said midfoot area.

3. The insole of Claim 1, wherein said pod components further have a medial heel
pod inserted into one of said one or more pod recession areas located on the medial side
of said heel area.

4. The insole of Claim 1, wherein said pod components further have a lateral midfoot
pod inserted into one of said one or more pod recession areas located on the lateral side of
said midfoot area and a medial heel pod inserted into one of said one or more pod
recession arcas located on the medial side of said heel area.

5. The insole of Claim 1, wherein said forefoot pad has a firmer density than said
first metatarsal head pad, whereby beneficial ground reactive force modulation is
provided.

6. The insole of Claim 1, wherein said arch support defines one or more ribs
extending outwardly therefrom.

7. The insole of Claim 6, wherein said one or more ribs extending outwardly from
said arch support are approximately 0.5 mm thick.

8. The insole of Claim 1, wherein said arch support defining one or more essentially
level ribs having a rib outline indented in said arch support.

9. The insole of Claim &, wherein said one or more essentially level ribs are

employed and said rib outline is approximately 0.5 mm deep.

10.  The insole of Claim 1, wherein said arch support defining one or more rib-shaped
openings.
11.  The insole of Claim 10, wherein said one or more rib-shaped openings allow said

base to extend therethrough to mechanically lock said arch support to said base and
provide additional cushioning and support to the arch when under compression.

12. The insole of Claim 10, wherein said one or more rib-shaped openings have a
width of approximately 0.5 mm.

13.  The insole of Claim 1, wherein additional pod components are made of a firmer
material than said lateral heel pod.

14.  The insole of Claim 1, wherein additional pod components made of a softer
material than said lateral heel pod.

15.  The insole of Claim 1, wherein additional pod components are made of a material

of the same firmness of said lateral heel pod.
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16. A method of making an insole that provides cushioning and controlling of motion
of a foot in a shoe, the method comprising the steps of:

a. providing a base, said base having a base top surface and a base
bottom surface, said base having a heel end, a toe end, a medial border and a
lateral border, said borders extending from said heel end to said toe end, said base
bottom side defining a forefoot area extending from the toe end to a location
behind a metatarsal head arca of the feet, a midfoot arca that extends from said
metatarsal head area to an edge that lies forward of the calcaneus of the foot, and a
heel area that exrends from said midfoot area to said heel end;

b. providing a forefoot pad recession area and a first metatarsal head
pad recession area located in said forefoot area of the base;

C. providing an arch recession area, longitudinal arch support and one
or more pod recession areas located in said midfoot and heel areas of the base;

d. extending said longitudinal arch support upwardly along the medial
border and under the arch of the foot;

e. securing an arch support made of semi-rigid material to said arch
recession area of said base bottom side, said arch recession area located along the
longitudinal arch support having a proximal edge end nearest the heel end of the
base and extends toward said toe end of the base to a distal edge end, said
proximal edge end and distal edge end connected by a medial edge near said
medial border and a lateral edge near the middle of the base, said lateral edge
having a parabolic-like shape;

f. securing a forefoot pad to said forefoot pad recession area, said
forefoot recession area extending under the hallux of the foot from near the distal
end of the base proximally to the front of the first metatarsal head, said forefoot
recession area further extending laterally and proximally under the lesser
metatarsal heads of the foot to the back of the metatarsal heads;

g. securing a first metatarsal head pad to said first metatarsal head pad
recession area, said first metatarsal head pad recession area located under the first
metatarsal head of the foot;

h. integrating and securing one or more interacting cooperative pod
components into said pod recession areas, said pod components having a lateral
heel pod inserted and secured into a pod recession area located on the lateral side

of said heel area.
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17.  The method of Claim 16, further comprising the step of integrating and securing a
lateral midfoot pod into a pod recession area located on the lateral side of said midfoot
area.

18.  The insole of Claim 16, further comprising the step of integrating and securing a
medial heel pod into a pod recession area located on the medial side of said heel area.

19.  The insole of Claim 16, further comprising the step of integrating and securing a
lateral midfoot pod into a pod recession area located on the lateral side of said midfoot
arca and a medial heel pod into a pod recession area located on the medial side of said
heel area.

20.  The method of Claim 16, wherein said forefoot pad has a firmer density than said
first metatarsal head pad, whereby beneficial ground reactive force modulation is
provided.

21.  The method of Claim 16, further comprising the step of providing said arch
support with one or more ribs extending outwardly therefrom.

22.  The method of Claim 21, wherein said one or more ribs extending outwardly from
said arch support are approximately 0.5 mm thick.

23.  The method of Claim 16, further comprising the step of providing said arch
support with one or more essentially level ribs having a rib outline indented in said arch
support.

24.  The method of Claim 23, wherein said one or more essentially level ribs are
employed and said rib outline is approximately 0.5 mm deep.

25.  The method of Claim 16, further comprising the step of providing said arch
support with one or more rib-shaped openings.

26. The method of Claim 25, wherein said one or more rib-shaped openings allow
said base to extend therethrough to mechanically lock said arch support to said base and
provide additional cushioning and support to the arch when under compression.

27. The method of Claim 25, wherein said one or more rib-shaped openings have a
width of approximately 0.5 mm.

28.  The method of Claim 16, wherein additional pod components are made of a firmer
material than said lateral heel pod.

29.  The method of Claim 16, wherein additional pod components made of a softer
material than said lateral heel pod.

30.  The method of Claim 16, wherein additional pod components are made of a

material of the same firmness of said lateral heel pod.
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