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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The invention relates to a footwear component,
such as an insole or insert. The invention further relates
to a method for designing and/or manufacturing a foot-
wear component, and to use of a footwear component.
The invention also relates to a shoe.

[0002] From sports research it is known, that shoes
are able to reduce the load exerted on a human foot by
providing cushion or padding between the foot and the
ground. Shock absorbing materials deform upon the col-
lision between the foot and the ground and absorb a part
of the impact on the foot during running.

[0003] A disadvantage of the existing shoe sole mate-
rials, is that only the load due to collision during heel
strike is reduced. During roll-off, when walking or running,
the foot initially is subjected to a dynamic load. The dy-
namic load in mainly exerted on the heel area of the foot.
During push-off, the forefoot experiences a static or semi-
static load. Because the weight-bearing area during
push-off is fairly small compared to the force that is ex-
erted on the forefoot, the respective pressures or stress
during push-off are relatively high.

[0004] Most common sports shoes have a sole which
is made of materials with homogenous characteristics
over the whole sole, e.g. made of foamed plastics. Some
shoes have differences in construction between the fore-
foot and the heel part, e.g.: a reduced thickness of the
cushioning material at the forefoot part or an air cushion
at lower pressure compared to the pressure of the cush-
ion in the heel part. However, currently used materials
only accommodate for dynamic load, which is appropri-
ate for the heel part of the shoe, but not for the forefoot,
because during push-off there is no noticeable dynamic
force due to collision. Hence, currently used shoe con-
cepts do not accommodate sufficiently for the variety of
loads during roll-off, for the different parts of the foot.
[0005] In orthopaedic medicine, excessive plantar
pressure is reduced through forming a suitably shaped
insole. These insoles are made with depressions and
elevations. In order to reduce the pressure on protrusions
and shift pressure to less vulnerable foot areas, the de-
pressions of the insole can accommodate protrusions
(off-loading) of the foot, while the elevations can exert a
pressure on adjacent areas (support). A general disad-
vantage of such an orthopaedic insole is that the device
has to be custom made and is consequently expensive.
[0006] Also, a commonly used orthopaedic treatment
concept to reduce peak pressures is to increase the con-
tact area between the foot and the insole. These insoles
are appropriate for (semi-) rigid constructions, such as a
total contact plaster cast or an inflexible orthopaedic
shoes where the foot is immobilized. In a more or less
mobile foot, this concept is not effective since the contact
area varies during roll-off and does not correspond to the
change in force: the contact area decreases rapidly al-

10

15

20

25

30

35

40

45

50

55

ready after approximately 70% of the roll-off cycle,
whereas the peak pressure reaches a maximum at about
80% of the roll-off.

[0007] Because the whole forefoot area is already
loaded during the push-off, there is no increase of the
supporting area possible. Although it is commonly
thought that filling the space under the medial foot arch
can create a larger supporting area during push-off, it is
found by the applicant that, this does not create a larger
supporting area of a mobile foot during push-off.

[0008] Accordingly, although some reduction of the
pressure can be obtained through a flexible insole, the
currentinsole concepts for sport and orthopaedic devices
do not adequately prevent locally high semi-static pres-
sures on the forefoot.

SUMMARY OF THE INVENTION

[0009] An object of the invention is to provide a foot-
wear component, which enables an improved reduction
of pressure on the foot. Therefore, according to a first
aspect of the invention, a footwear component according
to claim 1 is provided.

[0010] Such a footwear component enables an im-
proved reduction of a semi-static plantar load because a
local exerting force on a particular part of the foot is trans-
ferred and dissipated to an other, e.g. larger, part of the
foot. Also the transfer of load will accommodate to the
rate of impact. Accordingly, locally high loads on the
plantar area are prevented and the reduction of the pres-
sure is improved.

[0011] A further advantage that may be obtained, is
that the footwear element will adapt to a specific individ-
ual, because the pressure is transferred depending on
the distribution of the pressure. Accordingly, the need to
provide a custom-made footwear element, e.g. an insert,
is obviated. Further, as at least a part of the force exerted
on the first cell is transferred to the second cell by the
coupling between the plurality of cells, the grid with the
plurality of cells is less susceptible to strain and wear.
Thus, reliability and durability of the footwear component
may be increased.

[0012] According to a second aspect of the invention,
a method for designing a footwear component according
to claim 23 is provided. Such a method enables to design
a footwear component, which exhibits an improved re-
duction of pressure on the foot.

[0013] According to a third aspect of the invention, a
method for manufacturing a footwear component accord-
ing to claim 24 is provided. Such a method enables to
manufacture a footwear component, which exhibits an
improved reduction of pressure on the foot.

[0014] According to a fourth aspect of the invention, a
use according to claim 25 is provided. Such a footwear
use allows a more effective alleviation of food dysfunc-
tions, because the footwear component will exhibit an
improved reduction of pressure on the foot.

[0015] According to a fifth aspect of the invention, a
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shoe according to claim 26 is provided. Such a shoe has
an improved comfort, because the footwear component
exhibits an improved reduction of pressure on the foot.
[0016] Specific embodiments of the invention as set
forth in the dependent claims.

[0017] These and other aspects of the invention will
be apparent from and elucidated with reference to the
embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Further details, aspects and embodiments of
the invention will be described, by way of example only,
with reference to the drawings.

[0019] FIG. 1 schematically shows a perspective, par-
tial sectional view of a footwear component according to
the invention.

[0020] FIG. 2-3 schematically show a detailed section-
al side view of a part of the example of FIG. 1, in different
stages of the functional mechanism according to the in-
vention.

[0021] FIG. 4 schematically shows a perspective view
of another footwear component according to the inven-
tion.

[0022] FIG. 5 schematically shows an example of an
embodiment of a shoe in which a footwear component
according to the invention is used.

DETAILED DESCRIPTION

[0023] The example of a footwear component shown
in FIG. 1 is a separate padding 1 which can be inserted
in a shoe to provide direct support to the sole of the foot,
i.e.: the foot sole is in direct contact with the footwear
component. As shown in FIG. 5, the component is posi-
tioned in the lower part A of the inside space of the shoe
10 and rests upon the outsole 11 of the shoe. The sole
1 is therefore supported by the bottom of the inside of a
shoe, more in particular by the sole 11 of the shoe 10,
but not attached to the bottom portion. However, itis also
possible to attach the sole 1 to the bottom portion, for
example by gluing, stitching, welding or otherwise.

[0024] Itshould be noted thatinthe art, a solegenerally
refers to the entire bottom of a shoe, which acts to protect
the foot against, for example, sharp objects, as well as
to support the foot. The sole typically includes a protective
outer layer which is relatively hard and performs the pro-
tective function. The sole may also include an inner layer
which supports the foot (or at least a part of the foot) and
one more intermediate layers which, for instance, per-
form shock absorption. The inner layer may be attached
to the outer layer or to an intermediate layer. The inner
layer may for example be softer than the outer layer and
have afoot side surface which follows the general contour
of afoot. An insole generally refers to a separate padding
that can be inserted after the shoe is manufactured, and
supports substantially the whole foot. The insole may for
example be placed in a shoe, to adapt the sole of to the
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individual shape of an individual, for example to alleviate
or correct a foot dysfunction of the concerned individual.
An insert generally refers to a separate padding which
supports a part of the foot only, such as a fore-foot sup-
port.

[0025] In the examples, the footwear component 1 is
an insole. However, the footwear component may alter-
natively be an insert. The footwear component may also
be implemented as a shoe sole or one or more layers of
a sole, for example an inner layer of a sole, i.e. a cush-
ioning or padding attached to the outer sole of the shoe
during manufacturing of the shoe. The footwear compo-
nent 1 may also include a part of a shoe, which provides
indirect support to the foot, i.e. in which the foot sole is
indirectly in contact with the respective part. Forexample,
the footwear component may include a intermediate sole,
i.e. a layer of cushioning or padding provided between
an insole or insert which directly supports the foot and/or
an outer sole which protects the other layers of the sole
or may include the outer sole of a shoe.

[0026] As shown in FIG. 1, the footwear component 1
has a foot side 3 and a bottom side 2. The footwear com-
ponent 1 further includes a grid 4 with a number of cells
40. In this example, at the foot side 3, the grid is covered
by a cover layer 30, which may for example absorb mois-
ture from the foot. At the bottom side 2, the grid is covered
by a protective layer 20, which protects the grid 4, for
example against rubbing against the sole of a shoe.
[0027] The separate cells 40 may have damping
and/or elastic characteristics for reducing the impact of
load (dynamic) or static pressure on at least a part of a
foot supported directly or indirectly by the respective,
separate cell. The impact can for instance be reduced
by an elastic cell or other resilient cell, which upon impact
absorbs a part of the energy by deforming elastically and
releases the absorbed energy after impact by returning
to the non-deformed state.

[0028] The grid 4 includes a coupling between cells
40. The coupling transfers a force exerted on a discrete
cell 40 by the part of the foot above the cell 40 to another
part of the foot via another cell depending on the force
on the cell 40, as is explained below in more detail. Thus,
the amount of impact or pressure exerted on that part is
reduced, and foot dysfunctions, such as bone deforma-
tion or wounds caused by excessive impact or pressure,
can be alleviated. For example, when walking or running,
forces are exerted on the foot with a significant compo-
nent in the direction from the bottom 2 to the foot side 3,
e.g. when walking or running, the rear part of the foot is
typically subject to a higher impulse or impact than the
forefoot: the force and related pressure exerted on the
forefoot increases gradually during push-off. Typical val-
ues for the loading rate or impulse of local plantar pres-
sure is approximately 0.9 kPa/ms under the metatarsals
and 1.5 kPa/ms under the big toe region, whereas typical
impact of the rear part of the foot may be 30-40 kPa/ms.
It will be appreciated that other loading rates of local
plantar pressures are possible, e.g. within a bandwidth
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of plus and minus 30% of the above mentioned loading
rates. By transferring the force from a particular part of
the sole to adjacent areas, proportionally to the amount
of force and impulse, the local pressure can be reduced
in an adaptive manner and a more even distribution of
the pressure over the surface of the foot. This concept
is effective during the different phases of walking or run-
ning and the pressure distribution will adapt to the chang-
es in force, such as shifts in pressure over the contact
area between the foot and the footwear element 1.
[0029] In the example of FIG. 1, the grid extends over
at least the forefoot part of the insole. Thereby, dysfunc-
tions of the forefoot caused by excess pressure orimpact,
for example during push-off, can be reduced. This is par-
ticularly advantageous, because as explained above,
during push-off almost the entire forefoot is loaded and
it is found by the applicant that, contrary to common be-
lieve, increasing the contact area to the medial foot arch
is not effective.

[0030] FIGs. 2 and 3 show a sectional view of a part
of the grid 4 shown in FIG. 1. In this example, the cells
of the grid may act as a primary unity of cells 40 which
is directly loaded by the foot or a secondary unity of cells
which react to the load transfer through the coupled cells
41. In FIGs 2 and 3, a force indicated with arrow A is
exerted on the primary unity of cells 40. The primary unity
of cells 40 is coupled to the secondary unity of cells 41
and the force on the primary unity of cells is partially trans-
ferred to the secondary unity of cells. According to the
Law of Pascal, the coupling effectuate an interactive con-
trol of the pressure between the primary and secondary
unity of cells The pressure may for example be linearly
or non-linearly dependent on the force exerted on the
primary unity of cells.

[0031] The interactive coupling may transfer the force
in any suitable manner. The coupling may for example,
as indicated with arrows B1-B3 in FIG. 3, reverse the
direction of the force. That is, the first cell 40 and the
second cell 41 may be coupled such that upon exerting
aforce A on the first cell 40 in a direction towards or away
from the first part of the foot, the second cell 41 exerts a
force B1-B3 on the second part of the foot opposite to
the first force. The second force may be controlled to
have a magnitude, which is depended on the magnitude
of the first force.

[0032] The first cell 40 may be connected via the cou-
pling to second cells 41 directly adjacent to the first cell
40. However, it is also possible that the first cell 40 is
coupled to second cells 41 which are separated from the
first cell 40 by other cells 40. For instance, in the example
of FIG. 2 the right most cell 41 is coupled to the first cell
40 and, as illustrated in FIG. 3, the force will at least
partially be transferred to this right most cell 41 and the
right most cell 41 exerts a force B2 on the foot in re-
sponse. Hence, the first cell 40 may be regarded as the
centre of a web to which second cells 41 are coupled.
The second cells 41 may in turn be coupled to other cells.
Thereby, the force on the first cell 40 can be transferred
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to a relatively large number of second cells 41, and the
amount of additional force that will be exerted by the sec-
ond cells 41 is relatively small with respect to the force
already exerted by the second cells 41 due to the pres-
sure. In this example, the right most cell 41 is coupled to
the first cell 40 via another second cell 41. Accordingly,
the amount of force transferred to the right most second
cell 41 is only a part of the amount of force transferred
to the second cell 41 directly adjacent to the first cell 40
with couplings having a transfer coefficient (i.e. the
amount of force transferred to a second cell 41 relative
to the amount of force exerted by the foot on the first cell
40 which decreases with increasing distance from the
first cell 40.

[0033] The force exerted on the foot by the cells 40,41
may be controlled in any suitable manner. In the example
of FIGs 2 and 3, for instance, the cells have a foot side
42 which can move towards and away from the foot. By
moving the foot side 42 of a cell 40,41 relative to the foot
sides 42 of the other cells, the force exerted by the re-
spective cell can be controlled. As illustrated in FIGs. 2
and 3, the first cell 40 may for example have a foot side
which is at least partially moved away from the foot by
the force, e.g. relative to a common level of the foot sides
42 indicated in FIGs. 2 and 3 with dashed line L. Thereby,
the force or pressure exerted on the respective part of
the foot by the first cell 40 is lowered. In response to the
movement of the first cell 40, the coupling may control a
movement of the foot side 42 of the second cell(s) 41,
for example to move the foot side 42 towards the foot,
as shown in FIG. 3 and indicated with arrows B. Thereby,
the force or pressure exerted on the respective part of
the foot by the second cell 41 is increased. Accordingly,
the pressure on the foot can be distributed and exces-
sively high (local) pressure levels be prevented.

[0034] The movement of the foot side 42 of the cells
40,41 may be any suitable movement. As shown in FIGs.
2 and 3, the food side 42 of the cells 40,41 may for ex-
ample be flexible and flex in the direction of the force,
e.g. towards or away from the food. However, the food
side 42 may alternatively be rigid and displace in a direc-
tion towards or away from the food as a whole without
substantial bending or be semi-flexible make a combined
flexing and displacing movement.

[0035] The coupling may be any coupling suitable to
obtain a desired transfer of the force and to obtain a de-
sired relationship between the force exerted on the first
cell 40 and the amount of transferred force. The first cell
40 may for example, as shown in FIG. 2 and 3, include
a compressible space 400, which reduces in volume un-
der the force and the second cell 41 may include an ex-
pandable space 410. The coupling, may in response to
a compression of the compressible space 400, control
an expansion of the expandable space 410, for example
by transferring a fluid from the compressible space 400
to the expandable space 410. As shown in FIGs. 2-3, the
first cell 40 and the second cell 41 may for example be
coupled by a fluid connection 420, which allows a fluid
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to flow between the first cell and the second cell in re-
sponse to the force. The fluid may for example be pro-
pelled out of the first cell 40 by compressing the com-
pressible space 400, into the second cell 41 expand the
expandable space 410. The first cell 40 and the second
cell 41 coupled to the first cell 40 thus act as fluid vessels
in fluid communication and by transferring the fluid from
the first cell 40 to second cell 41, the force on the first
cell can be transferred effectively and an accurate distri-
bution of the pressure can be obtained.

[0036] The fluid may be any suitable type of fluid. The
fluid may for example be a gas, a liquid, a visco-elastic
fluid, a non-Newtonian fluid or any other suitable type of
fluid. The fluid may for example be a dilatants fluid, of
which viscosity increases with the speed of deformation
of the body of fluid. Preferably, the fluid acts as a (nearly)
elastic body at high flow velocity of the fluid, whereas at
low flow velocity the fluid acts as a fluid. Thereby, the
impact, e.g. during strike or landing phase, can be ab-
sorbed by the grid 4 whereas, e.g. during push-off, the
pressure can be distributed effectively to prevent local
high pressures on the foot. The fluid may for instance be
a polymer fluid. For example, low molecular weight poly-
alpha-olefins are found to be suitable as a syntheticliquid.
A suitable fluid has been found to be a low- molecular
weight ethylene propylene (EP) rubber.

[0037] The grid 4 may have different couplings be-
tween cells 40,41, for distributing the impact or pressure
differently from the first cell to the second cells. For in-
stance in the example of FIGs. 2 and 3, the fluid connec-
tions 420 may have different fluid resistances. For exam-
ple, the fluid connections may include, as shown in FIG
3, include valves 45-47. The valves 45-47 restrict the
fluid flow between the chambers 400. As shown in FIG.
3, the valves 45-47 have different diameters and hence
different fluid resistances. Accordingly, the fluid pressed
out of the first cell 40 will distributed to the second cells
41 to a different extent, and therefore, the second cells
41 will act upon the foot differently.

[0038] In the example of FIG. 2 and 3, the movement
of the top side 42 is an elastic movement. That is, when
the force on the first cell 40 is removed, the first cell 40
will return from the compressed state to a natural state,
and the second cells 41 will return from the expanded
state to their natural state. Thereby, the cells 40, and
hence the grid 4, exhibits an elastic behaviour and ac-
cordingly are able to absorb at least a part of the energy
due to impact.

[0039] Inthe example of FIGs. 2 and 3, the compress-
ible space 400 and the expandable space 410 are shaped
as a chamber defined by one or more side walls 43 ex-
tending between a bottom side of the chamber and a foot
side of the chamber. The chamber is filled with the fluid
and is in fluid communication with at least one compart-
ment in another cell, via the respective fluid connection
420 between directly adjacent cells. The chamber may
be implemented in any manner suitable for the specific
implementation. The chamber may for example be de-
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fined by one or more elastically deformable walls. In the
example of FIGs. 2 and 3, the chamber for example in-
cludes an elastically deformable side wall 43 which sep-
arates a cell from an adjacent cell. The side wall 43 will
be compressed elastically due to the force exerted by
the foot, and hence absorb impact energy. In case a cell
(more in particular: the space 400) is compressed, the
fluid pressure increases and will exert a deforming force
on the side walls 43 of the respective chamber. Conse-
quently, the side walls 43 will also deform elastically,
more in particular bend as indicated in FIG. 3 with the
dashed lines. Preferably, the side walls 43 are sufficiently
elastic to allow an effective absorption of the impact en-
ergy, while being sufficiently rigid to provide stability dur-
ing e.g. walking or running.

[0040] The sides walls 43 are an example of an elastic
connection, between a bottom side of the compartment
and a foot side 42 of the compartment. The elastic con-
nection, for absorbing at least a part of the impact or
pressure in a direction from the bottom to the food side
surface or vice versa. The elastic connection may differ
in resilience for at least two of the cells. For instance in
the example of FIGs. 2 and 3, the thickness of the walls
43 may vary between the cells 40,41 and in the example
of FIG. 4 the pillars may have a differing thickness and/or
height. Thereby, the impact absorbing may differ over
the grid 4, and differences in the impact forces acting on
the foot can be taken into account.

[0041] In the example of FIGs. 2 and 3, the chamber
further has, an elastically deformable foot side wall which
defines a foot side of the chamber. The elastically de-
formable foot side wall flexes when the foot exerts a force
on the respective cell 40,41 and accordingly enables
compressing or expanding the space 400,410 defined
by the chamber while automatically returning the space
400,410toits original volume (and shape) when the force
is absent. Furthermore, the deformable walls allow the
shape of the cell 40,41 to adjust to the deforming of the
footwear element 1, e.g. during roll-off.

[0042] The footwear component may include a single
grid or a plurality of grids. The footwear component may
for instance, as shown in FIG. 4, include two or more
grids. The example of FIG. 4 includes a forefoot grid 4B
extending over a forefoot part of the footwear component.
The footwear element 1 may in addition, or alternatively,
include a rear foot grid 4A extending over a rear foot part
of the footwear component. In the example of FIG. 4, the
cells located at a forefoot part of the footwear element
have a smaller height that cells located at a rear foot part
of the footwear element, and/or the height of the cells
40,41 follows a general foot contour.

[0043] The rear foot grid may, as shown in FIG. 4, be
separated from the forefoot grid by a buffer, for example
made of afoamed polymer, which at least partially inhibits
a transfer of the impact or pressure from the rear foot
part to the forefoot part or vice versa. Thereby, stability
of the foot during displacement is increased. As shown
in FIG. 4 with the dash-dotted line, the footwear may fur-
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ther include a grid in the mid-part of the foot, which may
be an extension of the forefoot grid 4B in order to use
the mid-foot, i.e. the foot arch, to distribute pressure act-
ing on the forefoot grid 4B.

[0044] A footwear element according to the invention
may for example be designed by determining a part or
parts of a foot exposed to pressure or impact above a
threshold, determining a part or parts of the foot to which
the pressure or impact can be transferred and determin-
ing suitable transfer characteristics of the transfer of pres-
sure or impact. Thereafter, a grid of cells may be deter-
mined and a coupling between the cells suitable to obtain
the determined transfer characteristics. Subsequently, a
tangible footwear element may be manufactured corre-
sponding to the design.

[0045] A footwear component according to the inven-
tion may be used to alleviate foot dysfunctions. The foot-
wear element may for example be used to alleviate foot
dysfunctions such as pressure sores, caused by pro-
longed excess static pressure, for example foot ulcers.
In particular, the insole may be provided in order to alle-
viate foot dysfunctions such as, at least partially, caused
by diabetes and rheumatoid arthritis, sports injury, aging,
muscle fatigue, Hanssen disease (leprosy), peripheral
vascular disease, osteoarthritis, other disorders of the
musculoskeletal system, asymptomatic foot pain, low
back pain, hip pain, knee pain or other dysfunctions.
[0046] In the foregoing specification, the invention has
been described with reference to specific examples of
embodiments of the invention. It will, however, be evident
that various modifications and changes may be made
therein without departing from the broader spirit and
scope of the invention as set forth in the appended claims.
For example, footwear element 1 may be used by hu-
mans and be shaped to suit a human foot. Furthermore,
the footwear element 1 may for example be designed to
a generalized foot contour or be custom made for a spe-
cific individual. Also, the grid 4 may be exposed or be
enclosed at the foot side 2 and/or the bottom side 3 by
any suitable layer of material, such as for example resil-
ient layers, moisture absorbing layers or any other suit-
able layer.

[0047] Also, the grid 4 may have any suitable pitch and
the cells 40,41 may have a foot side area per cell of less
than 5 cmZ2, such as less than 1 cm2, such as less than
5 mm2, and preferably 4 mm?2. Also, the cells have any
volume suitable for the specific implementation. A vol-
ume per cell of less than 2 cm3, such as less than 1 cm3,
and/or a height of less 25 mm are found to be suitable
to provide stability during walking or running. The height
of the cells 40,41 may be at least 1 mm or more, in order
to obtain a sufficient damping of the impact and/or redis-
tribution of the pressure.

[0048] Furthermore, the grid 4 may include two or more
sub-grids and one or more of the sub-grids may be sep-
arated from the other sub-grids, i.e. not transfer the force
to the other sub-grids. Also, the grid 4 may include cells
40 which are not coupled to other cells.
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[0049] Also, the cells 40,41 may have any suitable
shape, for example cubic, honeycomb or shaped other-
wise. Furthermore, for example the topside 42, (and
hence the height of the cells 40,41), may follow the gen-
eral contour of a foot.

[0050] However, other modifications, variations and al-
ternatives are also possible. The specifications and draw-
ings are, accordingly, to be regarded in an illustrative
rather than in a restrictive sense.

[0051] In the claims, any reference signs placed be-
tween parentheses shall not be construed as limiting the
claim. The word 'comprising’ does not exclude the pres-
ence of other cells or steps then those listed in a claim.
Furthermore, the words 'a’ and 'an’ shall not be construed
as limited to "only one’, but instead are used to mean 'at
least one’, and do not exclude a plurality. The mere fact
that certain measures are recited in mutually different
claims does not indicate that a combination of these
measures cannot be used to advantage.

Claims

1. A footwear component, such as an insert or insole,
including:

a grid with a plurality of cells, for reducing the
impact and/or pressure on, at least, a part of a
foot supported directly or indirectly by the foot-
wear component, said grid of cells further includ-

ing:

a coupling between said plurality of cells,
for transferring, at least, a part of a force
due to at least a part of the impact or the
pressure, exerted on a first cell by afirst part
of the foot supported directly or indirectly by
said first cell, via a second cell, to a second
part of the foot supported directly or indi-
rectly by said second cell, or vice versa, de-
pending on the force on the first part.

2. Afootwear component according to claim 1, wherein
said first cell and said second cell are coupled such
that upon impact or pressure on the first part of the
foot, the second cell increases the pressure on the
second part of the foot.

3. Afootwear component according to claim 2, wherein
said first cell and said second cell are coupled such
that upon exerting a force on said first cell, said force
having a first force component in a direction towards
or away from the first part of the foot, said second
cell exerts a force on the second part of the foot with
a second force component opposite to the first force
component, said second force component having a
magnitude which is depended on the magnitude of
the first force component.
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A footwear component according to claim 2 or 3,
wherein said first cell has a foot side which upon said
force at least partially moves away from the foot and
said second cell has a foot side which is controlled
by said coupling to move towards said foot in re-
sponse to the force.

A footwear component according to any one of the
preceding claims, wherein said first cell includes a
compressible space which under said force reduces
in volume and said second cell includes an expand-
able space and wherein said coupling, in response
to a compression of the compressible space, con-
trols an expansion of the expandable space.

A footwear component according to any one of the
preceding claim, wherein said first cell and said sec-
ond cell are coupled by a fluid connection, which
allows a fluid to flow between said first cell and said
second cell in response to said force.

A footwear component according to claim 6, wherein
said fluid is at least one of the group consisting of:
gas, liquid, visco-elastic fluid, non-Newtonian fluid.

A footwear component according to claim 7, wherein
said fluid is a non-Newtonian fluid, such as a polymer
fluid, for example a low- molecular weight ethylene
propylene rubber.

A footwear component according to any one of the
preceding claims, including different couplings be-
tween cells, for distributing the impact or pressure
differently from said first cell to said second cells.

A footwear component according to claim 9 and any
one of claims 6-8, including fluid connections with
different fluid resistances.

Afootwear component according to claim 10, where-
in at least one of said fluid connections includes a
valve for restricting the fluid flow.

A footwear component according to any one of
claims 6-8, wherein said cells include a chamber de-
fined by atleast one wall extending between a bottom
side of the chamber and a foot side of the chamber,
said chamber being filled with said fluid and in fluid
communication with at least one chamber in another
cell.

Afootwear component according to claim 12, where-
in said chamber is defined at least partially by atleast
one elastically deformable wall, such as an elastical-
ly deformable side wall separating a cell from an ad-
jacent cell and/or an elastically deformable foot side
wall defining the chamber at a foot side thereof.
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A footwear component according to any one of the
preceding claims, wherein said first cell and said sec-
ond cell each include at least one elastic connection
between a bottom side of the cell and a foot side of
the cell, for absorbing at least a part of the impact or
pressure in a direction from the bottom to the food
side surface or vice versa.

Afootwear component according to claim 14, where-
in said elastic connection differs instantaneously in
resilience for at least two of said cells.

A footwear component according to any one of the
preceding claims, wherein said cells have afoot side,
said foot side having an surface area per cell of less
than 5 cm2, such as less than 1 cm?2, such as less
than 5 mm2, and preferably 4 mm2.

A footwear component according to any one of the
preceding claims, wherein said cells have a volume
per cell of less than 2 cm3, such as less than 1 cm3,
and/or a height between 1 mm and 25 mm.

A footwear component according to any one of the
preceding claims, wherein cells located at a forefoot
part of the footwear element have a smaller height
that cells located at a rear foot part of the footwear
element, and/or wherein the height of the cells fol-
lows a general foot contour.

A footwear component according to any one of the
preceding claims, including a forefoot grid extending
over a forefoot part of the footwear component.

A footwear component according to any one of the
preceding claims, including a rear foot grid extending
over a rear foot part of the footwear component.

A footwear component according to claims 19 and
20, wherein said rear foot grid is separated from the
forefoot grid by a buffer, for at least partially inhibiting
a transfer of said impact or pressure from the rear
foot part to the forefoot part or vice versa.

A footwear component according to any one of the
preceding claims, said footwear component being a
sole or an insert having a support area of the sole or
insert which directly or indirectly supports the foot.

A method for designing a footwear component, in-
cluding:

determining at least one first part of a foot ex-
posed to pressure or impact above a threshold;
determining at least one second parts of said
foot to which said pressure or impact can be
transferred;

determining suitable transfer characteristics of
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said transfer of pressure or impact; and
determining a suitable grid of cells, said grid be-

ing suitable for reducing the impact and/or pres-
sure on atleast a part of a foot supported directly

or indirectly by the footwear component, said %
grid of cells including: a plurality of cells for re-
ducing the impact or pressure on a part of a foot
supported directly or indirectly by a respective

one of said cells; and

determining a coupling between said cells suit- 70
able to suitable obtain the determined transfer
characteristics, said coupling transferring at
least a part of a force, due to at least a part of

the impact or the pressure, exerted on afirst cell

by a first part of the foot supported directly or 75
indirectly by said first cell, via a second cell, to

a second part of the foot supported directly or
indirectly by said second cell, or vice versa, de-
pending on the force on the first part.

20
24. A method for manufacturing a footwear component
according to any one of the preceding claims, includ-
ing:
a method according to claim 23; and 25
manufacturing a tangible footwear component
with the determined grid of cells.
25. Use of a footwear component according to any one
of claims, to alleviate foot dysfunctions. 30
26. A shoe, including a footwear component according
to any one of claims 1-22.
35
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50
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morphology of a foot
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