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Description
TECHNICAL FIELD

[0001] The present invention relates to a shoe the
structural features of which are such that they allow en-
hancing the natural suspended heel running technique,
i.e., technique in which the first contact of the foot on the
ground is with the forefoot and/or with the midfoot, the
heel being suspended in the air at that time without touch-
ing the ground, thereby assuring the storage of the high-
est possible amount of elastic energy of the leg and in-
creasing motor performance.

[0002] The objectofthe invention is to enable a person
or athlete to make the best use of the energy stored in
the ankle, specifically the energy provided by the non-
contractile parts of the musculature of the ankle, which
offer energy for pushing off without any energy expend-
iture, while at the same time the typical slowing down
and the damaging impact that occur when support first
occurs on the rear part of the foot (heel) when running.
[0003] The invention also relates to the method for fa-
cilitating adaptation to the natural running technique,
generating the efficient stride for the runner, specifically
by means of the stages of familiarization, integration, pro-
gression, adaptation and consolidation, which necessar-
ily require the use of the shoe of the invention, for the
purpose of eliminating or reducing the negative phase of
the stride and using the elastic energy accumulated in
the non-contractile parts of the extensor musculature of
the ankle.

PRIOR ART

[0004] There is a huge market for running shoes, and
these shoes largely depend on the type of step one has
(neutral, pronation or supination), on the terrain and on
the type of running, although they all cover the entire foot.
[0005] When athletes run, they tend to do it the same
way they walk, i.e., first supporting the heel to then slide
all of their bodyweight towards the tip of the foot, from
where they push off, moving forward, thereby running.
[0006] Shoes today are designed to perfectly fit the
foot so that they are as comfortable as possible for the
athlete; furthermore, they are often provided with cush-
ioning means to try to improve comfort and protect
against injuries. However, epidemiological studies indi-
cate that this objective is not achieved.

[0007] Going back to how the foot is supported on the
ground while an athlete runs, when the heel is supported
first, as is conventional, the rear, middle and front parts
of the foot are supported in front of the center of gravity,
thereby bringing about the negative phase in each stride,
slowing down the progress of the runner.

[0008] Furthermore, the contact time of the foot on the
ground is greater than when the entire sole of the foot,
including the heel, is supported, and therefore it will take
longer to push off again and thus start into a new stride,
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which impairs performance.

[0009] At the same time, since the elastic component
of the non-contractile parts of the musculature of the an-
kle is not activated, the possible elastic energy is not
used, so the energy contributing to the progress of the
runner is less.

[0010] Inaddition,itshould be pointed outthat for many
centuries some athletes have run barefoot, which is the
natural way to run for which the foot is prepared and
which logically consists of supporting the middle and front
parts of the foot, without supporting any other part.
[0011] They do this for several reasons, firstly, to use
the natural cushioning mechanisms; secondly, to prevent
impact on the heel which is transmitted to the rest of the
body and which is related to different injuries.

[0012] Thirdly, they do this to use the elastic energy
stored in the ankle right before pushing off, generating a
more advantageous stride.

[0013] Other trends in the field of running are known
today which should be mentioned and included in the
same group because they have a similar objective. These
two trends are: barefoot running and minimalist running.
They both try to return to the natural running technique,
the former being barefoot and the latter being with new
shoes that resemble shoes from the beginning of the 19th
century, which are characterized by have little cushioning
and offer scarce support for the foot. These trends have
two major drawbacks: on one hand, using footwear of
this type or going barefoot does not assure running with
anatural running technique; and on the other hand, given
how little people today are used to walking and running
without protection, associated injuries, such as stress
fractures or lacerations on the sole of the foot, arise.
[0014] As aresult, it can be asserted that no shoe or
method for the adaptation of runners to the natural run-
ning technique is known which allows using all the ana-
tomical-muscle elements of humans, avoiding muscle,
bone, tendon, ligament and even joint injuries.

DISCLOSURE OF THE INVENTION
DISCLOSURE OF THE INVENTION

[0015] The shoe proposed herein is characterized in
that the sole and midsole thereof take up only the front
part, the heel having been eliminated. In other words, in
this shoe, the sole and midsole take up only the frontand
middle parts of the shoe, the midsole having a cushioning
function.

[0016] This new conceptis envisaged for being applied
in shoes created so that runners today can learn to run
better and faster, imitating how African athletes run, who
do so by applying the most natural technique that exists,
i.e., running barefoot, but furthermore with the use of the
shoe of the present invention, more elastic energy can
be stored than when running barefoot since the ankle is
suspended in the air at all times, particularly when the
sole of the foot is completely parallel to the ground or
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when the ankle joint is bent less than 900.

[0017] According to the new concept of the sole and
midsole of the shoe, the heel is raised or suspended in
the air, such that the shoe provides a good fit with respect
to the foot, and furthermore suitable cushioning, making
it easier for the runner to support the foot only on the front
and middle regions of the foot in each stride. Since the
runner’s heel cannot be supported as said part has been
eliminated from the sole and/or midsole, the slowing
down as well as excessive load caused by said support
are reduced, and the storage and release of the elastic
energy stored in the non-contractile parts of the extensor
musculature of the ankle in the form of a pushing off force
is favored, thereby improving the motor performance
caused by the front support of the foot and allowing a
change in the running technique.

[0018] In short, by means of the shoe of the invention,
the entire support of the foot while running is concentrat-
ed in the front part thereof, and better efficiency in the
receiving, cushioning and push off of each stride is
achieved.

[0019] Inanembodimentvariant, the shoe canreceive
complements in the rear part of the sole and/or midsole,
with interchangeable sections, i.e., in the second embod-
iment of the shoes, supplements or complements of the
sole and midsole have been envisaged for their insertion
in the rear part, specifically in the hindfoot region, for the
purpose of being able to partially or completely cover this
rear part.

[0020] Atthe same time, it must be taken into account
that the midsole and/or sole located in the forefoot and/or
midfoot can also be made up of just one or several sec-
tions or modules, which can also be attached to or sep-
arated from one another, these modules furthermore be-
ing fixed and/or movable for the purpose of being able
to be removed and attached by means of any type of
anchoring or securing. These modules can also be
moved from one part to another, or even turned.

[0021] Furthermore, any segment located in the mid-
foot and/or hindfoot of the shoe can be different from one
another as regards size, width, length, height, thickness,
depth, shape, form and density.

[0022] Since these segments or complements can be
attached to and removed from the hindfoot, both the ad-
aptation to the natural running technique and the pro-
gressive assimilation thereof are facilitated.

[0023] Accordingly and as needed, as a result of these
segments or complements the athlete can support the
foot on the ground in three different ways:

- With the entire sole of the foot (hindfoot, midfoot and
forefoot) when the shoe has all the segments or com-
plements.

- With the middle and front parts of the foot (midfoot
and forefoot) when the shoe does not have the seg-
ments or complements located in the hindfoot.
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- With only the front part (forefoot) when the shoe does
not have the segments or complements located in
the hindfoot or in the midfoot.

[0024] When a shoe in which the support is only in the
front part or in the middle and front parts is used, then
the muscular force will be intensified and the running
technique and stride frequency will also be improved,
because when one or several segments or complements
of the sole and/or midsole are eliminated from the midfoot
region, in this second embodiment variant, the heel is
suspended in the air, generating a certain ‘floating’ that
favors using the elastic energy accumulated in the non-
contractile parts of the extensor musculature of the ankle
to generate greater push off in the stride.

[0025] In addition, stride frequency/speed will improve
the less sole surface there is in the shoe, i.e., the more
sections that have been removed, because with it there
will be a smaller contact surface touching the ground and
therefore greater speed as regards the take off of the foot
from the ground itself. Furthermore, the elastic compo-
nent that is activated in the soleus and calf muscles due
to overstretching allows the storage of elastic energy in
the non-contractile parts of the extensor musculature of
the ankle, and helps the push off to be greater and more
effective.

[0026] The following can be mentioned among the ad-
vantages and improvements brought about by the shoe
of the invention because it comprises the sole only in the
middle and front parts, compared to conventional and/or
minimalist shoes:

- Itprotects the middle and front parts of the foot during
the support.

- It facilitates the use of natural cushioning systems,
i.e., those provided by the ankle, knee and hip joints.

- It facilitates activation of the elastic mechanisms of
the tendons and of the connective tissue, thereby
using the elastic energy generated in the leg and
foot, to increase motor performance and efficiency.

- It allows the ankle to remain in the most advanta-
geous position during the support to generate force,
said position being in the central region of its range
of movement, i.e., theankleis at 900 and suspended.

- Itfacilitates reproducing the propelling mechanisms
of bipedal mammals with greater energy efficiency
in movements.

- The complements of the shoe facilitate its use in dif-
ferent contour conditions and for different levels of
runners and physical shapes, i.e., for walking and
running as if it were a conventional sport shoe; or
the runner can modify the structure of the midsole
as desired and benefit from the advantages it offers.
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The complements increase the functionality of the
shoe of the invention and guide the runner in the
method allowing the adaptation to the natural run-
ning technique, allowing the elimination or significant
reduction of the negative phase of the stride.

The shoe allows strengthening the extensor muscu-
lature of the ankle, reduces the negative phase or

slowing down phase of running.

It can increase the running pace with respect to con-
ventional shoes.

It can increase the stride width with respect to min-
imalist shoes.

It can reduce pronosupination with respect to con-
ventional shoes.

With respect to the method for achieving the

adaptation to the natural running technique and being
able to better use the elastic energy from the activation
of the elastic components of the non-contractile parts of
the extensor musculature of the ankle of the runner using
these shoes object of the invention, the following stages
are proposed:

Stage of familiarization: the person performs basic
jumping, falling, climbing, pushing off, receiving, and
walking training exercises, as well as sprints and
short-distance running using the shoe with a sus-
pended heel without segments or complements in
the hindfoot region and without a segment or with no
segment in the midsole and/or sole of the midfoot
region; there being no contact of the heel on the
ground at least 90% of the time, and the measure-
ment being taken with high-speed chambers or a
force platform. The approximate duration is from 2
to 4 weeks, although the person can stay in this stage
of familiarization for a longer time if preferred or even
return to this stage once it has been surpassed if
deemed appropriate.

Stage of integration: the person performs basic
jumping, falling, climbing, pushing off, receiving, and
walking training exercises, as well as sprints and
short-distance running using the shoe with a sus-
pended heel without segments or complements in
the hindfoot region and without a segment or with no
segment in the midsole and/or sole of the midfoot
region, also running continuously from 500 m up to
2 km, whereas when running continuously for up to
5 km shoes with a suspended heel are used with the
adaptation complements being inserted. The begin-
ning of the plantar support during supination and
contact with the region of the fifth metatarsal is meas-
ured by means of instrumented insoles, reaching a
slight forward inclination of the torso of between 50
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and 100, the measurement being taken with high-
speed chambers, and when running continuously for
up to 2 km there is no contact of the heel on the
ground at least 90% of the time (the measurement
being taken with high-speed chambers or a force
platform). The approximate duration is from 6 to 8
weeks, although the person can stay in this stage
for a longer time if preferred or even return to this
stage once it has been surpassed if deemed appro-
priate.

Stage of progression: the person runs continuously
from 2 km to 5 km using the shoes with a suspended
heel without complements in the hindfoot region and
without a segment or with no segment in the midsole
and/or sole in the midfoot region, runs continuously
for up to 8 km with the shoes with a suspended heel
with adaptation complements, being able to start
competing in trials of less than 2 km with the shoes
with a suspended heel with adaptation comple-
ments; a negative phase below 5% of the total sup-
port is measured with high-speed chambers, the
peak of the impact being reduced and measuring a
position of plantar flexion of the foot at least 90% of
the time, and there is no contact of the heel on the
ground when running continuously for up to 5 km at
least 90% of the time (the measurement being taken
with high-speed chambers or a force platform). The
approximate duration is from 6 to 8 weeks, although
the person can stay in this stage for a longer time if
preferred or even return to this stage once it has
been surpassed if deemed appropriate.

Stage of adaptation: the person runs continuously
for up to 12 km using the shoes with a suspended
heelwith adaptation complements, performs interval
training exercises of 200 m to 1.5 km with the shoes
with a suspended heel without complements in the
hindfoot region and without a segment or with no
segment in the midsole and/or sole in the midfoot
region, runs competitively for less than 5 km with the
shoes with a suspended heel with adaptation com-
plements; it is measured with high-speed chambers
during the support phase that the foot remains at
about 900 and does not touch the ground, whereas
after a vertical jump using the shoes with a suspend-
ed heel, the heel continues to store elastic energy
when the forefoot and/or the midfoot are supported
in the anatomical position with respect to the ground
at least 90% of the time, there being no contact of
the heel on the ground at least 90% of the time during
anaerobic running for distances up to 400 m. In this
stage, itis verified by means of high-speed chambers
that the path of the foot before coming into contact
with the ground is complete, i.e., right before contact
on the ground, the foot describes a front-to-back
path, forming a vector in the same direction as the
running direction and opposite thereto. The approx-



7 EP 3 061 361 A1 8

imate duration is from 6 to 8 weeks, although the
person can stay in this stage for a longer time if pre-
ferred or even return to this stage once it has been
surpassed if deemed appropriate.

- Stage of consolidation: the person runs continuously
for up to 30 min. with the shoes with a suspended
heel without complements in the hindfoot region, per-
forms interval training exercises of 200 m to 2 km
with the shoes with a suspended heel without adap-
tation segments or complements in the hindfoot re-
gion and without a segment or with no segment in
the midsole and/or sole in the midfoot region, runs
continuously for up to 15 km using the shoes with a
suspended heel with complements, runs competi-
tively for up to 3 km with the shoes with a suspended
heel without complements in the hindfoot region and
without a segment or with no segment in the midsole
and/or sole in the midfoot region and runs competi-
tively for less up to 10 km with the shoes with a sus-
pended heel with adaptation complements. The con-
tact time below 150 ms is measured with high-speed
chambers, instrumented insoles, accelerometers or
a force platform, there being no contact of the heel
on the ground at least 90% of the time during anaer-
obic running for distances up to 1 km. The approxi-
mate duration is from 6 to 8 weeks, although the
person can stay in this stage for a longer time if pre-
ferred.

[0028] As awarning, in each stage any runner observ-
ing any body discomfort in the feet or the legs is advised
to cease the activity for one week, to later start from the
beginning in the stage the runner was in.

[0029] As a recommendation, the heel should not
touch the ground when using the shoe of the invention
without complements. The heel should always be in the
air or suspended, even during those times used for walk-
ing. Nevertheless, if the athlete is tired the shoe of the
invention can be used with the complements of the hind-
foot inserted or the runner can sit down to rest.

[0030] Furthermore, when following the method of the
invention the shoes should not be used without comple-
ments for two consecutive days, avoiding the interval se-
ries in paths with curves in those stages that contemplate
them.

[0031] The person can, as desired, prolong the dura-
tion of each stage, stay in it forever or go back to preced-
ing stages, but it is ideal for the runner to follow the sched-
uled pace to achieve the objectives set and the best ben-
efits

[0032] In addition, it is also recommended that in the
hypothetical case that the person does not have the ad-
aptation complement, it could be momentarily replaced
using any other type of shoe, although it would be ideal
that in this replacement shoe the difference in the thick-
ness of the midsole and/or sole between the heel part
and the part located at the fifth metatarsal is minimal,
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being 0 mm.

[0033] A relevant aspect is that in each of the stages
of the method certain parameters are measured for the
purpose of being able to confirm that the objectives set
have been achieved, and it is possible to move on to the
following stage.

[0034] The instruments used for measuring the set pa-
rameters are:

- High-speed chambers for measuring the impact re-
gion (forefoot, midfoot or hindfoot) during the training
exercise, inclination of the torso, vertical movement
of the heel during the support, measurement of the
negative phase with respect to the total support
phase, position of the foot during the support and
path of the foot.

- Force platform: for measuring the contact time of the
foot, peak of the impact, stride width and for indirectly
estimating the elastic energy stored in the heel after
a jump.

- Instrumented insoles: measuring the support fre-
quency and analyzing the plantar support.

[0035] Runnersthatsurpass the stage of consolidation
using the shoes described in the invention will have
achieved using the elastic energy stored in the non-con-
tractile parts of the extensor musculature of the ankle,
reducing the negative phase of their stride while running
and achieving a natural suspended heel running tech-
nique that may allow them to sustain fewer injuries due
to this exercise.

[0036] Finally, it must be stress that the described
method is easy to follow for a runner that can run contin-
uously for at least fifteen minutes and is accessible for
all runners, regardless of their age, sex and athletic level.
[0037] However, people with foot or leg injuries or who
are overweight or suffer from heart diseases are advised
to talk to a specialist physician, an orthopedic surgeon,
a physical therapist or a foot doctor to receive their cus-
tomized recommendations before using the shoe of the
invention and following the described method.

[0038] Once athletes have finished these five phases,
they must keep up the correct running technique using
the shoes of the invention, but without falling into exces-
sive use.

[0039] Finally, it mustbe indicated thatin the eventthat
the person using the method of the invention is a child
up to 15 years old, only the three first stages of the method
should be carried out furthermore taking into account
that:

- Children 10 years of age will run for a maximum of
25 consecutive minutes in a single session

- Children 11 years of age will run for a maximum of
30 consecutive minutes in a single session
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- Children 12 years of age will run for a maximum of
30 consecutive minutes in a single session

- Children 13 years of age and adults who are just
starting to run will run for a maximum of 40 consec-
utive minutes in a single session

- Children 14 years of age will run for a maximum of
45 consecutive minutes in a single session

DESCRIPTION OF THE DRAWINGS

[0040] To complement the description that will be
made below and for the purpose of helping to better un-
derstand the features of the invention according to a pre-
ferred practical embodiment thereof, a set of drawings is
attached as an integral part of said description in which
the following is depicted with an illustrative and non-lim-
iting character:

Figure 1 shows a perspective view of a shoe with
front support made according to the object of the
invention.

Figure 2 shows a side view of the same shoe depict-
ed in the preceding figure.

Figure 3 shows a side view of the shoe from the
preceding figure showing the detail of the athlete’s
foot inside the shoe.

Figure 4 shows the configuration of the same shoe
depicted in the preceding figures provided with a
complement referred to as adaptation complement.

Figure 5 shows the configuration of a sole and mid-
sole of the shoe of the invention, taking up the fore-
foot region and the entire midfoot region.

Figure 6 shows another configuration of the sole and
midsole, taking up the forefoot region and half of the
midfoot region.

Figure 7 shows a configuration of the sole and mid-
sole taking up only the forefoot part.

Figure 8 shows a side view of a shoe which, in ad-
dition to the sole and midsole parts of the forefoot,
includes an intermediate segment or complementin
the midfoot region and another complement in the
rear or in the hindfoot region.

Figure 9 shows a view like the one in the preceding
figure, in which the intermediate complement or seg-
ment of the midfoot is divided into two parts, a front
part and a rear part.

Figure 10 shows a view of the same shoe depicted
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in Figures 8 and 9, but with the hindfoot divided into
two parts and the midfoot with a front region and a
rear region also divided into two parts.

Figure 11 shows the same shoe of Figure 9 lacking
the midsole and sole parts of the hindfoot.

Figure 12 shows aview of the shoe of Figure 8, where
the complement of the hindfoot has been replaced
with a rear support complement.

Figure 13 shows a graph representing the impact
recorded at the beginning of the support while run-
ning using the shoe of the invention, a conventional
shoe and a minimalist shoe.

Figure 14 shows a graph representing the contact
time in ms with respect to the type of footwear used,
distinguishing between a conventional shoe and a
shoe with a suspended heel.

Figure 15 shows a graph representing the number
of strides per minute of the runner with respect to
the type of footwear used, distinguishing between a
minimalist shoe and a shoe with a suspended heel.

DETAILED DISCLOSURE OF THE INVENTION

[0041] As can be seen in said drawings, and specifi-
cally in relation to Figures 1, 2 and 3, a shoe (1) having
a tie lace (2), and a sole and/or midsole (3) is shown,
Figure 3 showing the silhouette of a foot inside the shoe
(1), which foot is indicated with reference number (4).
[0042] In any case, the shoe shown in said Figures 1,
2 and 3, is characterized in that the sole and/or midsole
(3) take up the forefoot region and part of the intermediate
region, whereas itlacks a midsole and sole in the hindfoot
part.

[0043] Specifically, Figure 4 depicts the shoe of Figure
3 where the sole takes up the forefoot region (5) and part
of the intermediate region (6), provided with an adapta-
tion complement (8) in the hindfoot region (7) without
taking up this part completely.

[0044] Furthermore, in Figure 5 the sole and midsole
(3) take up the entire forefoot region (5) and midfoot re-
gion (6) completely, there being no sole and midsole in
the hindfoot (7), whereas in Figure 6 the sole and midsole
(3) take up the forefoot region (5) and the midfoot region
partially, and there being no hindfoot (7).

[0045] In Figure 7, the sole and midsole (3) only take
up the entire forefoot part (5), there being no midsole and
sole in the midfoot (6) and in the hindfoot (7).

[0046] Therefore, the shoe (1) generally shown in Fig-
ures 1to 7, both included, is a shoe the sole and/or mid-
sole of which is eliminated in the rear part so that the
person or athlete can only be supported on the front part
or forefoot (5), as in Figure 7, can be supported on the
front part or forefoot and/or partially supported the mid-
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foot (5), as in Figure 6, or can be supported on the inter-
mediate part or midfoot completely and/or the forefoot
(6), as in Figure 5.

[0047] Figures 8 to 12, both included, show embodi-
ment variants of the shoe (1) in which the midsole and/or
sole located in the midfoot can be formed by a single
module (6), or several modules (6°), (6°), (6") coupled in
the shoe in a fixed or movable manner (removable). Fur-
thermore, the shoe can be provided with adaptation com-
plements located in the hindfoot such as the element (8)
shown in Figure 11.

[0048] In turn, the segment or complement corre-
sponding to the hindfoot (8) can also be formed by two
superimposed parts (8’), as depicted in Figure 10, or said
hindfoot part (8) can even have a thickness less than
parts (6’) or (6") forming the segment of the midfoot (6)
of Figure 11.

[0049] Finally, as depicted in Figure 12 the hindfoot
region will be lacking, as seen in Figures 1 to 7, the cor-
responding segment and in its place a support comple-
ment (9) can be arranged.

[0050] In all the cases shown in Figures 7 to 12, sec-
tions (6) and (8), whether they are formed by single parts
or by dual parts, as stated above, can be attached and
removed, as desired, for the most suitable use.

[0051] In fact, the adaptation complements (6) and (8)
and the support complement (9) are fixed and/or movable
modules which can be coupled and uncoupled at any
time; they could also be moved over the surface of the
sole and/or midsole from one place to another, and even
be turned, as desired, for the most suitable use. The siz-
es, shapes, forms, widths, depths, designs, thicknesses,
densities, heights and lengths can be different.

[0052] By means of the shoe with a suspended heel
described in any of its embodiments, without comple-
ments in the hindfoot (7), and the method described in
detail below, adaptation of the athlete to the natural run-
ning technique is facilitated, the use of the elastic energy
stored in the ankle is achieved and the negative phase
of the stride is reduced. The mentioned method contem-
plates the following stages:

- Stage of familiarization, in which the person or ath-
lete performs basic running, walking, climbing, leap-
ing, receiving, jumping, falling and pushing off train-
ing exercises, either in a dynamic or static manner,
in any direction, as well as sprints and short-distance
running at a constant or varied pace, using the shoe
(1) with a suspended heel, i.e., using only the forefoot
part (5) and/or the midfoot part (6) without comple-
ments in the hindfoot (7), there being no support of
the heel on the ground at least 90% of the time and
the measurement being taken with high-speed
chambers or a force platform.

- Stage of integration: the person uses the shoe with
a suspended heel without the complements or sec-
tions in the hindfoot while performing basic running,
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walking, climbing, leaping, receiving, jumping, falling
and pushing off training exercises, either in a dynam-
ic or static manner, in any direction, as well as short
sprints and running at a constant or varied pace, run-
ning continuously from 500 m up to 2 km, whereas
when running continuously for up to 5 km the person
will use the shoe with adaptation complements (6)
in the sole and/or midsole in the hindfoot (8’), which
will help the runner adapt to the new running tech-
nique method.

[0053] The measurement is taken by means of instru-
mented insoles in correspondence with the beginning of
the plantar support during supination, as well as during
contact with the region of the fifth metatarsal, there being
a slight forward inclination of the torso of between 50 and
100, the measurement being taken with high-speed
chambers. When running continuously for up to 2 km,
there will be no contact of the heel (hindfoot) on the
ground at least 90% of the time, the measurement being
taken with high-speed chambers and force platforms.

- Stage of progression: the athlete runs continuously
from 2 km to 5 km, using the shoe with a suspended
heel without complements, i.e. without a sole or mid-
sole in the hindfoot, continuing running up to 8 km
with shoe in which the adaptation complements (8
or 8) are included, being able to start competing in
trials of less than 2 km with the shoes with a sus-
pended heel with the already discussed adaptation
complements, a negative phase below 5% of the to-
tal support being measured with high-speed cham-
bers, the peak of the impact being reduced, and
measuring a position of plantar flexion of the foot at
least 90% of the time and the heel (hindfoot) not be-
ing supported on the ground when running continu-
ously for up to 5 km at least 90% of the time, the
measurement being taken with high-speed cham-
bers or a force platform, the approximate duration
being from 6 to 8 weeks.

- Stage of adaptation: the runner runs continuously
for up to 12 km using the shoes with a suspended
heelwith adaptation complements, performs interval
training exercises of 200 m to 1.5 km with the shoes
with a suspended heel without complements in the
hindfoot (8) and runs competitively for less than 5
km with the shoes with a suspended heel with ad-
aptation complements; it is measured with high-
speed chambers during the support phase that the
foot remains at about 900 (close to the anatomical
position) and the heel does not touch the ground,
whereas after a vertical jump using the shoes with a
suspended heel, the heel continues to store elastic
energy when the forefoot and/or the midfoot are sup-
ported in the anatomical position with respect to the
ground at least 90% of the time, the forefoot part
and/or midfoot part being the parts receiving the im-
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pact at least 90% of the time during anaerobic run-
ning for distances up to 400 m. In this stage, it is
verified by means of high-speed chambers that the
path of the foot before coming into contact with the
ground is complete. The approximate duration is
from 6 to 8 weeks.

- Stage of consolidation: the runner runs continuously
for up to 30 min. with the shoes with a suspended
heel without the complements in the hindfoot (8), per-
forms interval training exercises of 200 m to 2 km
with the shoes with a suspended heel without com-
plements in the hindfoot (8), runs continuously for
up to 15 km using the shoes with a suspended heel
with adaptation complements, runs competitively for
up to 3 km with the shoes with a suspended heel
without adaptation complements and runs competi-
tively for up to 10 km with the shoes with a suspended
heel with adaptation complements, measuring with
high-speed chambers, instrumented insoles, accel-
erometers or a force platform a contact time below
150 ms, a 3% increase in stride length compared to
the phase of integration, a 2% increase in support
frequency compared to the phase of integration, and
there being no support of the heel (hindfoot) on the
ground at least 90% of the time during anaerobic
running for distances up to 1 km. The approximate
duration is from 6 to 8 weeks.

[0054] Finally, it must be indicated that Figures 13, 14
and 15 show the results of the biomechanical study to
know the behavior of the person with the shoe of the
invention.

[0055] Specifically, Figure 13 shows the depiction of
the total plantar support time depicted on the X-axis in a
certain percentage versus the measurement of force us-
ing as a reference the weight force (body weight) of the
athlete on the Y-axis. It can therefore be seen that the
shoe of the invention (continuous black line) shows no
peak in the vertical ground reaction forces, whereas this
peak of the impact does appear when using a conven-
tional shoe (discontinuous line) and a minimalist shoe
(gray line).

[0056] The use of the shoe of the invention and the
method described above allows reducing the contact
time of the foot on the ground. Therefore, Figure 14
shows how the use of the shoe of the invention (B) allows
reducing the contact time of the heel with the ground,
thereby increasing athletic performance compared to us-
ing a conventional shoe (A).

[0057] Figure 15 shows the reduction of the number of
strides per minute when the shoe with a suspended heel
(B) is used instead of a minimalist shoe (A) while running.
Therefore, how much one can run increases and athletic
performance is improved with the use of the shoe of the
invention.
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Claims

10.

A shoe with a suspended heel, susceptible to having
any shape or design and being obtained in different
materials, characterized in that the corresponding
sole (3) lacks the hindfoot part (7), such that a single
support region for the foot corresponding to the front
or forefoot part (5) and the middle part of the foot or
midfoot part (6) is defined.

The shoe with a suspended heel according to claim
1, characterized in that the support region of the
sole and midsole (3) takes up only the forefoot part

®).

The shoe with a suspended heel according to claims
1 and 2, characterized in that the midfoot part (6)
is a segment that can be attached and removed as
desired.

The shoe with a suspended heel according to claim
3, characterized in that the segmentor complement
corresponding to the midfoot (6) is formed by two
parts (6°) and (6") that can be attached and removed
as desired.

The shoe with a suspended heel according to claims
3 and 4, characterized in that the midfoot part (6)
has a front part (6’) and a rear part (6"), the latter
divided into two superimposed parts (6").

The shoe with a suspended heel according to the
preceding claims, characterized in that it includes
a segment or complement in the hindfoot (8) that can
be attached and removed as desired, in combination
with the segment or complement of the midfoot (6).

The shoe with a suspended heel according to claim
6, characterized in that the segmentor complement
of the hindfoot (8) is formed by two superimposed
parts (8’).

The shoe with a suspended heel according to claims
6 and 7, characterized in that the hindfoot part (8)
is made as a removable support complement (9).

A method for facilitating adaptation to the natural
suspended heel running technique, characterized
by comprising the following elements: a shoe (1) with
a suspended heel, complements (6), (6’), (6"), (8),
(8’) for the shoe, high-speed chambers, force plat-
forms and instrumented insoles.

The method for facilitating adaptation to the natural
suspended heel running technique according to the
preceding claim, characterized in that it comprises
the following stages:
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- Stage of familiarization: the person performs
basic running, walking, climbing, leaping, re-
ceiving, jumping, falling and pushing off training
exercises, as well as sprints and short-distance
running at a constant or varied pace, using the
shoe with a suspended heel without comple-
ments in the hindfoot region; there being no im-
pact of the heel (hindfoot) on the ground at least
90% of the time and the measurement being tak-
en with high-speed cameras or a force platform.
- Stage of integration: the person uses the shoe
with a suspended heel without complements in
the hindfoot region in sprints, in basic running,
walking, climbing, leaping, receiving, jumping,
falling and pushing off training exercises, either
in a dynamic or static manner, in any direction,
as well as short sprints and running at a constant
or varied pace and while running continuously
from 500 m to 2 km, whereas when running con-
tinuously for up to 5 km the person uses shoes
with a suspended heel with the adaptation com-
plements being inserted, generating less verti-
cal movement of the heel during the support
phase; the beginning of the plantar support dur-
ing supination and contact with the region of the
fifth metatarsal is measured by means of instru-
mented insoles, reaching a slight forward incli-
nation of the torso of between 50 and 100, the
measurement being taken with high-speed cam-
eras, and when running continuously for up to 2
km there is no impact of the heel (hindfoot) on
the ground at least 90% of the time (the meas-
urement being taken with high-speed chambers
or a force platform).

- Stage of progression: the person runs contin-
uously from 2 km to 5 km using the shoes with
a suspended heel without complements in the
hindfoot region, runs continuously for up to 8 km
with the shoes with a suspended heel with ad-
aptation complements, being able to start com-
peting in trials of less than 2 km with the shoes
with a suspended heel with adaptation comple-
ments; a negative phase below 5% of the total
supportis measured with high-speed chambers,
the peak of the impact being reduced and meas-
uring a position of plantar flexion of the foot at
least 90% of the time, and there being no impact
of the heel (hindfoot) on the ground when run-
ning continuously for up to 5 km at least 90% of
the time (the measurement being taken with
high-speed chambers or a force platform).

- Stage of adaptation: the runner runs continu-
ously for up to 12 km using the shoes with a
suspended heel with adaptation complements,
performs interval training exercises of 200 m to
1.5 km with the shoes with a suspended heel
without complements in the hindfoot region,
runs competitively for less than 5 km with the
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shoes with a suspended heel with adaptation
complements; it is measured with high-speed
chambers during the support phase that the foot
remains at about 900 and does not touch the
ground, whereas after a vertical jump using the
shoes with a suspended heel, the heel continues
to store elastic energy when the forefoot and/or
the midfoot are supported in the anatomical po-
sition with respect to the ground at least 90% of
the time, there being no impact of the heel (hind-
foot) at least 90% of the time during anaerobic
running for distances up to 400 m. In this stage,
it is verified by means of high-speed chambers
that the path of the foot before coming into con-
tact with the ground is complete.

- Stage of consolidation: the person runs con-
tinuously for up to 30 min. with the shoes with a
suspended heel without complements in the
hindfoot region, performs interval training exer-
cises of 200 m to 2 km with the shoes with a
suspended heel without adaptation comple-
ments in the hindfoot region, runs continuously
forupto 15 kmusing the shoes with a suspended
heel with adaptation complements, runs com-
petitively for up to 3 km with the shoes with a
suspended heel without adaptation comple-
ments in the hindfoot region, runs competitively
for up to 10 km with the shoes with a suspended
heel with adaptation complements, measuring
with high-speed chambers, instrumented in-
soles, accelerometers or a force platform a con-
tact time below 150 ms, a 3% increase in stride
length compared to the phase of integration, a
2% increase in support frequency compared to
the phase of integration, and there being no im-
pact of the heel (hindfoot) on the ground at least
90% of the time during anaerobic running for
distances up to 1 km.
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